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EXPERIMENTAL SUB-STATION, BEAVERLODGE, ALTA.

REPORT OF THE SUPERINTENDENT, W. D. ALBRIGHT.
SEASONAL NOTES

Geo. McLeod, Sheriff of Peace River, and an old timer in the Peace River
country, having reached Grande Prairie ahead of the Klondike rush, states that
the only summer in his experience in the North country which approached 1922
for drouth was 1898, the year of his arrival. In that summer, the ground was
hard and cracked and smokeé prevalent. Never in the intervening twenty-three
vears has he seen a season that would parallel the summer just closed.

A rather mild winter, with little snowfall until the latter half of January,
was followed by a noPmal spring, sleighing terminating on the seventh of April,
which month was practically devoid of precipitation. Seeding commenced at the
Station on the 26th and the end of the month saw sixty-four grain plots sown as
well as a hundred and thirty of clovers and grasses and a good start made
with the garden planting. Winter rye seemed to have come through almost
perfectly, while the plots of alfalfa and winter wheat were not unpromising.
Melilot and clovers sustained a considerable degree of injury from the lack
of snow protection until late winter. The injury was conspicuously most
marked with plots which had approached maturity in the season of seeding.

About ten inches of snowfall occurred on May 8, followed by showers that
gave meadows and early-sown crops an encouraging start. Then an extreme,
Jong-continued and discouraging drouth set in over practically the whole of
the Upper Peace River Region, broken by light local showers or sprinkles that
rarely did more, in most localities, than momentarily refresh the crops. From May
16 to the end of August the precipitation at Beaverlodge was less than two inches,
while the evaporation from an open-water surface was about 16 inches in the
same time. Moreover, of the scant precipitation indicated, less than half
an inch occurred in either of the two important crop months of June and July
and what little did fall then was nearly all in sprinkles that promptly returned to
the clouds. The only exception was a light snowfall on June 5, totalling nearly
a fifth of an inch of moisture. This was followed by six degrees of frost the next
nmorning, cutting back the potatoes and many fruit blossoms, besides doing
more or less general injury to crop foliage. In some localities, Russian poplars were
temporarily defoliated. On the Station, the green ash was the only tree thus
affected.

Between frost and drouth, the crop of wild fruit over the prairie was nearly
a failure and birds helped themselves to most of what little was produced.
For the first time in the superintendent’s residence of nine years, there was no crop
of Saskatoons. Notwithstanding the combination of adverse conditions, there
was a small-to-medium yield of domestic fruit in the experimental orchard.
Red currants were best, followed by black currants, white, raspberries and
strawberries, of which latter there were plenty for table use and a few to
preserve. .

In some localities of the North country, cereals were severely cut back by
the June.frost, and the ensuing dry weather gave them no fair chance to
recover. On the Station, grain was not very noticeably affected by the low
temperature, but only early-sown crops on well—pr?,pared land got away to a
satisfactory start and, for the first time in the history of the Station, there
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was difficulty in getting 'a satisfactory stand of grass and clover seeds
from summer seeding. A large proportion of these never germinated until late
avtumn. The only satisfactory catches were from late April and early May
seedings, while even those made a comparatively scant top.

Of cereals, the early sowings were, in nearly all cases, much the better.
Wheat, being perhaps a better drouth resister and nearly always a favoured
crop anyway as to both preparation and sequence of seeding, far excelled oats in
average results. Outside a few more fortunate localities such as the eastern
end of Grande Prairie and the Rio Grande and Halcourt neighbourhoods in the
southwest, the Pouce Coupé region to the northwest, and some points in the
vicinity of Lesser Slave lake, oats were an exceedingly poor crop. This was
particularly true of the plateau north of the Peace, where the wheat was com-
paratively good but the oats extremely thin and short.

FEED SHORTAGE FORCED LIQUIDATION OF STOCK.

Since all the Peace River region relies heavily upon its oat crop for stock
feeding, the effect was to precipitate a disastrous liquidation, especially of
cattle, many of which, or the parent stock thereof, had been purchased at
extravagant prices during and immediately following the war. Easy credits
had at that time stimulated inflation of stock and feed values, raising a peak
of prices that was already above a permanent economic basis. The growth in
live stock population thus vied with the feed supply even in normal years and
stockmen felt at times much as though they were feeding dollar bills to their
cattle. There were no adequate reserves of feed—even straw—to tide over a
period of shortage, and when drouth conspired with a world era of deflation
and hard times to force sales and depress values to the vanishing point, some
settlers closed out their holdings for a fraction of what they had paid three years
previously for the original stock and cursed the day they ever took cattle
money. The net result has been to give the industry a severe reverse. The
lesson the settler is gradually learning is to keep out of live stock until he has
three essentials practically assured, viz: water, shelter and feed, with a reserve
of the latter in sight against adversity. Far better to sell or hold over feed in
© a year of plenty than to buy in a year of dearth.

CLIMATE SUITABLE FOR CATTLE AND HOGS

Initial experimental work with twenty-four cattle and eighty-eight hogs has
confirmed the dictum of experience that, with proper methods, Peace River
.conditions are well adapted to the economical feeding of both these classes of
animals. Cattle fattened well in an open-front pole-and-straw shed. Those
receiving silage made a little more efficient use of their feed, but twelve had
finished on the staple roughage, sheaf oats, with a very small meal ration and a
very little hay at the last, also registered a performance that would compare
creditably (considering the low meal consumption) with results in any climate
or on almost any fodder. )

Shoats were grown and finished off under summer conditions with a grain
consumption (including a small per cent of tankage, but no dairy by-products)
ranging from 3:7 up to 4-2 pounds of meal and tankage mixture per pound of
gain. They had some green feed and a limited amount of parched grass pasture.

An experiment to compare the feeding value of hulless oats for pigs has
-‘been completed and a similar test with poultry is under way.

*  The busiest live stock on the Station was a colony of bees, which built up
from forty-two pounds in the latter part of July to seventy-three pounds in
August. i
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ECONOMIC FEED PRODUCTION

A pre-requisite to success in live stock husbandry is the economical pro-
duction of suitable feeds such a sheaf oats, legume hay, rye pasture and feed
grains on quantity basis. Towards this end, the Beaverlodge Station has been
directing its greatest enmergy, with an encouraging meed of success. Alfalfa
and sweet clover are the two legumes that have, so far, proven best adapted, with
some hopes centering also upon the Late Swedish red clover (Altaswede).

Fully fifty acres of land were devoted to small-plot experiments comprising
work with forage crops, cereals, horticulture, field husbandry and soil investi-
gations. In connection with the latter, very useful data have been obtained
from the evaporimeter and the soil thermograph installed in May under the
supervision of the Dominion Field Husbandman. The latter instrument has
largely corroborated the hypothesis advanced in earlier reports that, during
much of the summer in Grande Prairie, the soil was either too cool or too dry,
or too cool and too dry, and perhaps also too compact for decay and nitrification
to be very active and that, consequently, although the land was rich in the
clements of fertility, there was often a dearth of soluble nitrogen to promote
active growth when cereal or gramineous crops followed each other in annual
succession without intertillage to promote nitrification. Applications of nitrate
and the evidence of legumes amply sustain the hypothesis. Thus in so far as
suil conditions are concerned, nitrogen becomes a limiting factor in crop pro-
duction second to moisture. This knowledge is of great importance in pointing
the way to sound cropping practice and rational methods of soil treatment and
it is respectfully submitted that in establishing this fact at this stage, the
Beaverlodge Station has probably rendered a service of fundamental value to
northern agriculture. .

SoiL TEMPERATURES AT BEAVERLODGE

According to King in “ The Physics of Agriculture,” the nitrates in the soil
do not develop until the temperature has risen above 41 degrees; the action of
the germs is extremely feeble at 54 degrees and they do not attain their maximum
activity until a soil temperature of 98 degrees Fahrenheit has been reached. At
70 degrees Fahrenheit the rate is far more active than at 60 degrees and at 80
degrees far more active than at 70 degrees.

In th light of these facts, it is significant that for the six years of 1916-1921,
inclusive, tbe average five months summer temperature (May to September) of
the atmosphere at Brandon, Manitoba, has been 4-55 degrees Fahrenheit warmer
than at Lacombe, Alberta, and 6-16 degrees higher than-at Beaverlodge. It is
reasonable to expect that there would be a corresponding difference in soil
temperatures, which would explain some peculiarities in cropping results at the
Central and Northern Alberta Stations as compared with results in Manitoba.
On the other hand, judging from records for the year 1921, the temperature at
Ottawa averages considerably highér than that at Brandon—enough to suggest
a striking disparity between Ontario and Western conditions.

But. whilst comparisons of atmospheric temperatures are instructive, the
evidence supplied by the soil thermograph charts is much more conclusive.
The instrument is a Friez Scil and Water Thermograph and was installed last
May. The bulb was buried so that its upper side was three inches beneath the
surface of an exposed area of uncropped land which had been summer-fallowed
the previous season also. According to thermometer records, the season was
substantially above normal in respect to atmospheric temperature, the August
maxima in particular running 8-32 degrees above the average for the preceding
8ix years.
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Following is a summarized comparison of the monthly means of maximum
and minimum atmospheric temperatures for the summer of 1922 as compared
with the averages for the years 1916-1921, inclusive:—

I May | June July l Aug. l Sept. I Oct.

°F. °F. °F. ° T, °F. °F.
Average mean temperature—1916-1921. . 45-85 53-64 58-61 56-42 48-71 37-11
Mean temperature—1922................ 48-30 57-11 60-43 62-24 50-16 41.-30

Examination of the thermograph charts shows that the automatic pen which
inscribes the records did not reach 60 degrees Fahrenheit until the last day of
May and on only forty days throughout the summer did it touch or pass that
point, even momentarily. The highest twenty-four-hour average graph for the
whole summer was only 59-25 degrees Fahrenheit on August 14, while the
highest maximum reading was 64 degrees on August 18. A similar instrument
at Swift Current, Saskatchewan, registered a maximum soil temperature of 82-5
degrees on August 3 while throughout the season the records averaged more than
six degrees above those being indicated at Beaverlodge. On only ninety days
did the indicator of the Beaverlodge thermograph pass the 55 degree mark
during any portion of the twenty-four hours, and since the soil temperature drops
fairly promptly as the sun descends, it is obvious that the average hours per
day when the land was warm enough for even moderately active nitrification,
must have been comparatively few. Is it any wonder that crops on summer-
follow so rapidly outstrip those on fall or spring ploughing even in moist
seasons; that June breaking (if properly worked to keep grass and weeds down)
excels late breaking, whatever the moisture supply may be; that fall-ploughed
grass land gives such poor crops the ensuing season; that our breaking never
rots sufficiently to be back-set satisfactorily the same season; that nurse-crop
seedings of grasses fall far below seedings made without nurse-crops; that old
meadows devoid of legumes so soon become sod-bound and unproductive; that.
manure is slow in producing its effects; that nitrate of soda (which is extremely
soluble) produced such prompt and striking results in 1922, both on'old meadows
and new seedings of grasses, or that inoculated legumes of the biennial and
perennial classes so greatly outyield uninoculated?

Unquestionably, our soil temperatures are not favourable to rapid decay
and nitrification, hence legumes which, when inoculated, take nitrogen from
the air, are vitally important in northern agriculture.

The country in its pristine state supports a fine growth of native legumi-
nosae, such as vetch, peavine and wild sainfoin, but the two former seem to
need wind shelter, shade and moisture, and something to climb on, all of which
they find in brulé. When these conditions are upset by the clearing of land,
accompanied by repeated mowing or close grazing, the vetch and peavine
largely disappear, the prairie becomes sod-bound with a lot of short grass, very
scantily productive, except in the more favourable seasons. - Meadows of tame
grasses soon go the same way but the past two seasons have proven that

_inoculated patches of alfalfa grew strong and vigorous, where the Western Rye
grass was dwarfed by drouth and lack of soluble plant food.



-
[

The accompanying comparison is interesting, bringing out a marked con-
trast between conditions at Beaverlodge, Grande Prairie, and at Swift Current,
in southwestern Saskatchewan:—

TasLe showing number of days in each month of 1922 that the soil temperature, as registered by Friez

thermographs, rose at aﬂrg time above the respective degrees specified. (Note that this temperature
represents maximum readings only, not means.)

Days above Days above Days above Days above
50° Fahr. 55° Fahr, 60° Fahr. 70° Fahr.
Beaver-~ Swift Beaver- Swift Beaver- Swift Beaver- Swift

lodge Current lodge Current lodge Cuirent lodge Current,

9 20 4 11 1 6 |

29 30 24 29 4 25 ... 13

31 31 30 31 16 28 |l 23

31 31 30 31 19 30 |l 12

16 26 2 19 |.......... T ol
.......... L e s T P
116 142 90 121 40 9 ...l 48

Let us make another comparison, taking the monthly means of the maxi-
mum and minimum daily readings at Beaverlodge and comparing them with
the monthly means of the daily readings at Swift Current.

TasLe showing monthly means of maximum and minimum daily soil temperatures at Beaverlodge, Alta.,
and Swift Current, Sask., for the summer of 1922.

Month Beaver- Swift
lodge Current
°F. °F.
44-10 48-63
52-20 60-69
55-48 63-48
55-88 61-73
47-02 51-30
50-95 57-16

PRECIPITATION AND EVAPORATION

Early in May an evaporimeter was installed in an open location on the lawn.
It consisted of a circular galvanized-iron tank four feet in diameter and two
feet deep, filled with water to within two inches of the top and never allowed
to fall below four inches from the top. Measurements were taken weekly and
the depth of the week’s precipitation added so as to give the total amount of
vaporation from a free-water surface. The tank was in the ground with a
projection of an inch or so to prevent water running in. It was screened from
birds and animals by a fine-mesh poultry netting stretched over a neat, painted,
octagonal frame. Following is the comparative record of precipitation and
total evaporation by months:— :
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RECORD OF PRECIPITATION AND EvAPorATION, MAY 13 T0 OCToBER 31, 1922

Month Precipi- Evapor-

’ tation ation

ins. ins.

May 18 80 3Lt it ii et e 0-59 2-55
L L N . 0-38 5-00
JUly. e 0-44 4-57
Auvgust............cooiaiin 0-54 4-26
September................... 1-44 2-52
October 1 to 21 0.07 0-94
TOtalS. ettt e e e 3-46 19-84

SUNSHINE RECORDS

A standard sunshine recorder was installed on August 1 but the prevalence
of smoke so obscured the sun that it failed to record very many hours in the
late summer or fall, while accumulation of hoar-frost on the glass orb has had
a similar effect part of the time during the winter. Following are hours of
bright sunshine registered per month.

RECORD oF SUNSBHINE FROM AUGust 1, 1922, To DecBEMBER 31, 1922

Number
hours
Month bright
sunshine
A U . oottt e ettt e e e e e e e e e e e 255-9
September : 136-6
October............cooviiiiiiiiann 139-9
November 68-3
December..................ocvennnn. S 4.9

PRECIPITATION AND TEMPERATURES

The 1920 report of this Station contained a summary of the monthly pre-
cipitation and temperature records for the five years 1916-1920. Below are

gimilar data for the years 1921 and 1922 with seven-year averages carried down
to date.

METEOROLOGICAL RECORD DoMINION EXPERIMENTAL STATION, BEAVERLODGE, ALta., 1921

Average monthly .
temperatures Precipi- .
Month Snowfall tation Sleighing
Maximum | Minimum ) days
°F. °F. ins. ins. days
January.....oo 13-2 —1.3 4.0 1-4 31
February................. 28-3 9:8 8-0 0-97 28
March................ 28-61 9-09 12-0 1.2 31
April................. 50-13 2893 |............ 0-03 5
May.........oooenn 5967 3669 |............ 1-65
June...........oeeennn 6816 41.63 {............ 2:04
July......ooooiiil, 70-77 4496 {............ 1-89
August.............. 66- 25 44-33 |.........00. 2-51
September. 56-41 3468 |............ 2-69
Qgctober....... 52-19 3290 ...l 0-67
November 23-63 9:90 4-6 0-91
December................cociiii 26-77 8:54 6-0 0-6
AVerages........cooocviiiniiiins 45-34 25:01 ..o
Totals..cco.ovvvnnnn. S P P 446 16-56 113
Mean annual temperature....... 35-17
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METEOROLOGICAL RECORD DoMINTON EXPERIMENTAL STATION, BEAVERLODGE, ALTA., 1922

Average monthly L
temperatures Total pre- | Sleighing
Month . Snowfall | cipitation days
Maximum | Minimum
°F. °F. ins. ins days
January....... U U 22-67 5-03 17-5 1-75 31
February ; 9-21 —8-82 17-5 1-75 28
March.............oviiiioiiieeann 26-87 5-70 12:0 1-20 31
April. ..o 45-43 26-86 1-0 0-10 7
MAY .ttt e "60-06 36-54 10-0 211 |l
June..........i e 71-20 43-03 {............ 0:38 |............
July ..o 75-80 45-08 |............ 044 |............
AUgUSt. ..ot 76-42 48-06 (............ 0-54 |............
September............ ... 0ol 62-16 38-18 [............ 144 (............
October................. I 52-93 29-67 2-0 0-61 |............
November.................cociiinn . 34-50 18-78 4-0 078 |............
December..............ccoveiiiinninn. 11-87 3-71 8-0 0-80 29
R e 1 i
Mean annual temperature. .. 35-03
SEVEN YEAR AVERAGE—1916 To 1922
. e —
Mean .
— annual Snowfall Precipi- Sleighing
temperature tation days
°T. ins. ins, days
Totals, 7 ¥ears.......oovre e, 23772 471.6 112-646 925
Averages, 7 years........... PN 33-96 87-3 16-092 132

GRAIN AND LIVE STOCK SIIPMENTS FROM THE PEACE RIVER REGION

To Mr. J. A. Macgregor, Manager of the Edmonton, Dunvegan and British
Columbia Railway, which, leading northwestward from Edmonton and forking
at McLennan, affords the only present means of rail transport for the Peace
River country, we are indebted for the subjoined figures of grain shipped out
between September 1, 1921, and June 24, 1922, thus representing practically the
exportable surplus of the 1921 crop.

For the purpose of compiling this report, the various shipping points have
been grouped by regions. It will be noticed that the Grande Prairie district
is the heaviest contributor with 644,000 bushels of wheat and 516,000 of coarse
grains, making a total of 1,160,000 bushels. When it is taken into consideration
that only a very minor fraction of Grande Prairie is yet broken and that the
said district is but a very small proportion of the area available for settlement
in the North country, some idea of the possibilities of Canada’s hinterland may
be conceived. All told, the Dunvegan line delivered into Edmonton, from the
1921 crop, over three and a half million bushels of grain in the period specified.
Furthermore, during the calendar year of 1922 there were shipped into Edmonton
off these lines 1,060 carloads of cattle, hogs and sheep. And, what with its new-
ness and remoteness from world markets, the country is but in the swaddling-
clothes infancy of its development.
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TasLe oF GRAIN SHIPMENTS BY DisTRICTS OVER EDMONTON, DUNVEGAN AND BRITISH CoLUMBIA RAILWAY
BerweeN SepTEMBER 1, 1921, AND JUNE 24, 1922

Coarse Aggre-
_ Wheat grains gate

bush. bush. bush.
From ten points between Edmonton and Athabasca river.......... 217,000 653,500 870,500
From four points between Lesser Slave lake and Smoky river..... 14,000 230,500 244, 500
From three points in Spirit Riverregion.......................... 196, 000 258,000 454,000
From three points in Grande Prairie distriet...................... 644,000 516, 000 1,160,000
From four points on the Peace River-Berwyn extension............ 503,000 179,500 772,500
B 77 P 1,664,000 | 1,837,500 3,501,500

Mr. Macgregor also furnishes the following record of cars of cattle, sheep
and swine from all districts by months in 1922:—

January, 49 cars; February, 52; March, 50; April, 53; May, 72; June, 49;
July, 83; August, 40; September, 83; October, 249; November, 174; December,
106; making a total of 1,060 cars. Of these 734 carloads were cattle, 206. were
hogs, and the remaining 30 carlots were sheep.

FORAGE CROPS

The fundamental importance of forage crops as a means of providing con-
ditions for successful live stock raising and developing therewith a fertility-
conserving system of farm husbandry amply warrants the large amount of atten-
tion being concentrated on this line of investigation at Beaverlodge. Some of
the difficulties are novel and stubborn. Broadly speaking, it is much easier to
produce heavy tonnages of cereal than of fodder crops, notwithstanding the
greater frost resistance of most of the latter class.

A PAGE FROM NATURE

In its pristine state the country produces its best growth in the vicinity of
scrub or brule, where the sweep of cold, drying winds is checked; where leaf
mould conserves moisture, at the same time favouring free areation of the soil;
and where brush provides something for the wild vetch and peavine to climb.
Where these conditions obtain, the naturally inoculated wild legumes make rank
growth even though hot fires have consumed much of the vegetable mould, and
accompanying the legumes, or in their wake, grasses flourish. Clearing, grazing
and mowing soon change all this. As the open spaces widen, winds sweep across
them, sucking the moisture out of the surface soil, even when there is still a
fair supply in the subsoil. It is probable, too, that the heat developed by the
direct rays.of the sun is at times absorbed by the cold spring and early-summer
winds. At all events the big open spaces become sere and scantily productive of
herbage except for a few weeks when growing conditions are at their best, so
that a ton of hay every alternate year is about the average production per acre.
Plough up that same sod in June or early July, cultivate so as to conserve
moisture and rot the sod and three or four tons per acre of thoroughly-cured
oat bundles may be grown the next year without any difficulty at all. It is
o dual question of available moisture and soluble plant food.

If, instead of being sown to oats, the land be seeded to grass, a liberal
tonnage may be likewise secured but the longer the ley persists the scantier
becomes the crop—at least until a minimum point is reached—because the
physical conditions revert to those prevailing on the open prairie spaces and
are usually remedied only by a repetition of the tillage process. Thus we
glimpse why perennial hay crops, especially non-leguminous, shallow-rooted
enes, are so sparingly productive in the West.
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OTHER HANDICAPS8 OF THE HAY CROPS

But there are other factors: Hay crops mature early in the season and con-
sequently require their moisture and plant food early. In a district where April,
May, and the early part of June are frequently dry and too cool for vital
processes to be active in the soil, it stands to reason that grasses will be handi-
capped as compared with grains. Furthermore, their seeds furnish the seedling
plants a scant fund of nutriment, and these are slower than grain plants in
occupying the land. This factor in particular makes new seedlings of them
very susceptible to infestation by prolific seeding, fast-growing annual weeds,
such as Lamb’s Quarters, Buckwheat, Shepherd’s purse, Mustard, and others,
not to mention perennials like Couch grass, Sweet grass, and Rose briars. Thus
it comes that land which would grow an apparently clean crop of grain will,
when seeded down, produce a dirty crop of hay unless very special culture be
given. If seeded alone the weeds grow like trees the first year. If seeded with
a nurse crop the weeds compete all too successfully the ensuing spring.

The growing of most leguminous hay crops, which are nearly all moisture
lovers, is particularly handicapped by the rather usual early seasonal drouth. .
which is also, along with other factors, adverse to the culture of root crops.
Millet and corn are restricted by temperatures. Sunflowers are sufficiently frost-
hardy on a considerable percentage of farms but only moderate as drouth
resisters and their value in the feeder’s economy is not yet precisely determined.

It is apparent, then, that while the growing of grain crops is easy enough,
apart from the frost hazard, forage-crop production’is fraught with difficulties—
difficulties, however, which can and must be solved. Towards their solution
the Station is bending its best energies, seeding many hundreds of plots each
vear. Much of the work is still in progress, and current reports are largely
in the nature of carrying the data forward with a view to future digest and
compilation., If, therefore, our numerous tables strike the casual reader as
academic exercises in mathematics we suggest that he leave these for the investi-
gator and confine his attention to the deductions.

SOME IMPORTANT DEDUCTIONS

A few practical points of prime importance may be here epitomized:—

Among grasses and clovers the hardiest, most drouth-resistant and most
aggressive weed fighters should be chosen, with odds in favour of species
which do not come to maturity too early in the season. By far the best
adapted grasses so far tested are Brome grass and Western rye. Of the
legumes the most likely are alfalfa for hay and Sweet clover for pasture, with
some hope resting upon the Late Swedish Red Clover (Altaswede).

In all cases by far the largest yields of hay are obtained by seeding without
nurse crops, though whether more profitable or not it is too soon to say. When
a nurse crop is used it should not be sown long ahead of the small seeds.

Seeding alone and pasturing during the initial season is being tried as a
means of keeping annual weeds from seeding while developing a strong stand
capable of making rapid growth the second season. In this test good catches
of brome and Western Rye grass and partial stands of alfalfa and Sweet clover
were secured by July seeding even in a drouthy year.

Of the various legumes and grasses tried in mixtures, a blend of alfalfa
and Western Rye grass has promised best for hay.

In the matter of dormant injury the winter of 1921-22, though moderate
enough a8 to temperatures, proved the most serious to date, owing largely to lack
of the usual snow protection until quite late. Common perennial and biennial
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forage crops emerged in about the following order as to winter hardiness: (1) The
grasses; (2) alfalfa; (8) White Dutch clover; (4) alsike clover; (5) sweet
- clover; (6) red clover.

In the matter of recuperative power the Sweet clover excelled the other
legumes. .

Generally speaking, the clovers wintered best on stands that did not reach
full-blossom stage in the season of seeding. For the first time it was found that
the clipped halves of the clover plots wintered more successfully than the
unclipped.

The hardier strains of alfalfa have exhibited but little tendency to winter
killing at Beaverlodge, when vigorous inoculated stands were obtained.. Weeds
and long-continued drouth are greater drawbacks. Brief periods of dry weather
are well withstood by the deep-ranging roots.

Sweet clover, though less winter-hardy than the strains of alfalfa employed in
the tests, is more productive under drouth.

All the comomn hay crops seed abundantly at Beaverlodge, though alfalfa
never ripened much of its seed until 1922,

Inoculation has been shown to be a prime essential in the successful culture
of the ordinary biennial and perennial legumes. With peas it has not been so
vital, presumably because the preparatory tillage liberates a supply of soil
nitrogen to carry the crop fairly well through one summer.

In two successive seasons alfalfa roots from one-year-old stands have been
excavated to a depth of four feet and over,.in very hard clay subsoils.

Corn has yielded but scantily. Sunflowers have run from as low as three
tons per acre under adverse field conditions to as high as forty-four tons per
acre in small plots under intensive culture in the garden. (See 1921 report.)

Field roots are a very irregular crop except under gardening conditions, by
means of which ample crops of turnips can always be grown, while beet crops
are also productive under the same conditions, although not so easy to start
successfully and more subject than turnips to decay as the result of exposure to
untoward autumn cold snaps.

NOTES ON THE SUCCESSIVE SEASONS

In order that the results comprehended in the tables presented further on
in this report may be intelligibly interpreted, we present herewith condensed notes
on the successive seasons represented:—

Seasonal Notes, 1919—FEarly disappearance of snow was followed by a pro-
longed period of cold, dry, windy weather, with some hard frosts during May.
Although grasses and clovers had wintered well the new meadows made very
slow growth, especially when they followed nurse crops, while old meadows were
almost a failure. From the 1st of May to middle of July the total precipitation
was only 4-16 inches. From the middle of July to the middle of September the
rainfall was exceptionally copious, totalling 5-48 inches. By months it ran:—

‘ 0-82 inchos
104
2-48
2.22 «
2-14
178«
218«

12-66 “

Seasonal Notes, 1920 —Following a long, hard winter with over eleven feet, of
snowfall saturating yet more thoroughly during the winter and spring a subsoil
already well moistened by heavy precipitation in the fall of 1919, spring seeding
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opened about the middle of May and after ten days’ progress was interrupted by
a prolonged period of wet weather. Precipitation by months was as follows: —

1-82 inches
1-15 ¢

3.17
2-52 «
2-66
1.80 «
1.5
14.77 ¢

Seasonal Notes, 1921.—This was the third successive season characterized
by copious rainfall during the later weeks of the summer. The bulk of the April
" to September precipitation occurred after the middle of July, April being dry
and rather warmer than usual. The first grain plots were sown April 18. The
summer precipitation by months was:—

ADTIL. e 0-03 inches
P 1-85 ::

«
«
«
“

«“

Seasonal Notes, 1922.—A rather mild winter with practically no snow until
the latter half of January was followed by a normal spring, sleighing terminating
on April 7. Grain seeding commenced at the Station on April 26. About ten
inches of snowfall occurred May 8, followed by showers. Extreme drouth was
experienced from the middle of May forward, with less than two inches of
rainfall from then until the 2nd of August. A light snowfall on June 5 supplied
a fifth of an inch of moisture and was followed by six degrees of frost, injuring
cereals in some regions though not perceptibly om the Station. Small seeds
evinced extremely slow, sparse and irregular germination, excepting the very
carliest sowings.

Precipitation and evaporation by months were as follows:—

Precipi- Evapor-
—_— . tation ation
ins. ins.
A DI o e e y 10 |l
May1to12.....cc0iviiiniiiiinnnnnann.. .. 152 |ovennnnnni
May 13 to 31 .. -59 2-55
4 V- .. -38 5-00
0 17 2 -44 4.57
August........ -54 4-26
September..... . 1-44 2-52
October 1to 21. ., .. 07 % 94
OCtober 2280 8L, .. .ur v e i e e i e e e 54 ..ol
5-62 19.84

NURSE CROP EXPERIMENTS

A very important line of elemental experimentation is conducted at Beaver-
lodge under the name of the Main Nurse Crop Experiment, of which the fifth
repetitive seeding was made in 1922 In this test, as originally designed, ten
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kinds of grasses and clovers (including alfalfa) are sown in strips across
four quarter-acre blocks of cereals and extending beyond these into a couple
of check ranges seeded with nurse crops, one of the check ranges being
always seeded on the same date as the strips through the grains, while
the duplicate range is reserved for seeding ten days to a fortnight later. The
check ranges ordinarily produce quite a growth of hay in the year of seed-
ing. To test the advisability of leaving or removing this growth the south half
of each plot in both check ranges is clipped in late summer and the clippings
cured into hay. The north half is left untouched. Thereafter, yields of the
two halves are taken separately until the sod is ploughed wp. Thus there are
virtually one hundred and twenty fortieth-acre plots of clover and alfalfa
seeded with nurse crops and forty eightieth-acre plots in the two check ranges—
one hundred and sixty in all. For fuller details as to rates of seeding, etc., the
reader is referred to earlier reports of the Station.

To the plan as outlined occasional supplements have been added. For
example, in the 1919 seeding an extra block of late-sown oats was drilled in and
the ten grasses and clovers seeded promptly thereon with a view to determining
whether when a nurse crop was used a late sowing of it would give any better
chance to the “seeds.” This block was designated the “ green-feed block ” in
the Nurse Crop Experiment. Results from it seemed quite encouraging in the
season of seeding but unfortunately the hopes raised were not fully borne out
in the next and subsequent years.

THE 1919 SEEDING

From the 1919 seeding of the Nurse Crop Experiment the grasses were left.
to produce three successive hay crops following the year of seeding. The
legumes failed for lack of inoculation and had to be sacrified. Promptly after
the last crop of hay was removed the sod was ploughed August 23 to 25. As
usual, it was found that the rye-grass sod was the easiest to plough and to kill
by disking. Brome, Kentucky blue and timothy sods were tough in about
the order of mention, and the brome volunteered considerably in spite of disking.

As to hay yields, it will be noticed that the dry summer told heavily on
all the grasses, though from a comparative standpoint brome and western rye
emerged with flying colours as by far the most drouth-resistant. A little allow-
ance must be made for the timothy, which in 1919—but never before nor after-
wards—had been seeded at the rate of nine pounds per acre, this tending
quickly to a sod-bound condition, especially in the check ranges, where the
strongest plants had developed in the season of seeding. However, timothy
fell down hard in 1922 in every experiment where it occurred. Very few plots
of it produced a yield worth the labour of cutting and curing. Clay knolls had
but a few short spears.

Nurse Crop table 1 brings out a very illuminating comparison of the five
grasses involved. While the average 1922 crop of timothy from seventeen plots
of the 1919 seeding was only 221 pounds per acre; of meadow fescue 330 and of
Kentucky blue 525, the corresponding seventeen plots of western rye grass
averaged 866 pounds and the same number of brome plots 1,345 pounds of hay

er acre.
P The same table impressively sums up three years’ crop from all the plots
and four crops from the south halves of the check ranges.

GRAIN YIELDS OF THE NURSE CROPS

In endeavouring to arrive at a balanced judgment of the advantages of
using a nurse crop versus seeding alone it is important to consider the yield of
grain obtained in the one case, setting it against the extra tonnage of hay in
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the other. Without at this time going too minutely into details it may be
noted that the average yield of the four rates of sowing of Victory oats in 1919
was 82-37 bushels per acre; of four plots of Marquis wheat 47-6 bushels, and of
four plots of 0.A.C. No. 21 barley approximately 50 bushels per acre. The
“ green-feed ” block of.late-sown oats yielded from two swaths cut August 22,
when barely in the milk, about three tons cured sheaves per acre. Such yields
of grain compensate for quite a large shortage in the ensuing season’s yield of
hay, especially seeing that the second hay crop after a nurse-crop seeding
quite often equals the corresponding crop from stands seeded alone.

It narrows down to this:—

Where the object is the greatest possible crop of hay in the year following
the seeding, it is certain to be produced by seeding alone, providin<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>