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EXPERIMENTAL SUB-STATION, BEAVERLODGE, ALTA.

REPORT OF THE SUPERINTENDENT, W. D. ALBRIGHT

SEASONAL NOTES

The season of 1921 was the third successive one at Beaverlodge characterized by
copious rainfall during the maturing stage of the grain-production period. The
Year 1920 was humid both early and late, but the current season, like 1919, was dry in
the early months, with the bulk of the April to September precipitation occurring
after the middle of July. . '

Taking it by months, the summer precipitation was as follows:—

Inches

4 £ 0.03
5 o 2-04
JUIY ch vh ot e e e i e e e e e e e e e e e e e 1.89
7 g 2.61
September .. .. .v .t ce en ee e ae ee e e e e e e e e 2.69
L0 Y o 7= O 0.67
TOtAl cv vt tv vh e te th he e e e e ee e ae e ae e e e 11,48

Of this, 8.12 inches occurred during the five months  April to August, but only
4.54 inches prior to the middle of July. Spring opened early, April being dry and
rather warmer than usual. Over some parts of Grande Prairie seeding commenced
lear the beginning of April, but on the Station the first, plots were sown on the 18th.
’ One effect of the dry, early summer was to handicap severely any fields that had been

‘;epleted.of moisture and nitrates by the production of a heavy crop of grain or grass
;n111920, and, conversely, to confer an unusual percentage of advantage upon summer-
allow, .
Striking confirmation of this was furnished by three blocks of Liberty, Ottawa,
480, Hulless Oats. One ares, seeded in April on well-prepared spring ploughed land
of good natural quality, where sixty-four bushels per acre of these oats had been har-
vested in 1920, yielded, this year, only twenty-five bushels and six pounds., An inferior
Diece of land, which had also produced hulless oats last year, was spring-disced, then
later ploughed and seeded on May 21, yielding thirty-four bushels and twenty-seven -
pounds per acre. Two acres of summer-fallow of natural soil quality similar to the
Second piece of stubble ground, were seeded April 28 and yielded seventy-five bushels
of hulless oats per acre, more than twice as much as the later-sown piece of spring-
Ploughed stubble and practicaly three times as much as the early-sown area of stubble.
: hese results are the more remarkable when it is remembered that heavy precipitation
In the latter part of 1920 had accumulated an unusual reserve of subsoil moisture.
hey tally, however, with a large amount of other data recorded at this Station and
Suggest the question whether soluble nitrogen (nitrates) may not, along with mois-
ture, be g very important limiting factor in Grande Prairie crop production. Whilst
¢ 801l is rich in the elements of plant food and capable of producing enormous crops
- When thoroughly worked in such a way as to bring sufficient nutrients into available
orm, the perind during each summer when there is sufficient heat and moisture in
® upper soil layers for nitrification to proceed rapidly is doubtless comparatively
Tof. Sometimes when the soil is warm enough there is lack of moisture and again
¢ other times when moisture is present the temperature is too low. i
On the other hand, the rather moderate annual precipitation here, and the
Steadily frost-bound conditions of the land throughout mgst of the dormant season,:
Probably go far to ensure retention over winter of a goodly proportion of such nitrates
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as may be accumulated by a summer’s tillage. It is not to be expected that leachmg

of these accumulated nitrates would oceur to anything like the same extent as in

the Maritime provinces, the coast regions of British Columbia, or even Ontario.
These considerations offer a plausible explanation in part.

(1) 'Summer-fallow or hoe-crop ground commonly produces about twice as heavy
grain crops as stubble ground, however treated, always provided that the ecrops on
the former stand up and ripen.

(2) Stubble land generally throws a much ranker crop of straw from a mediun-
late than from a very early sowing.

(3) Late breaking of sod yields qulte inferior returns as compared with properly
worked early breaking, even in croppmg seasons of ample precipitation such as 1917
and 1920, the sod plainly not rotting in time to feed the crop properly.

(4) Sod of inogulated legumes ls followed by much better yields of grain than
1is grass sod.

(5) Broadeast Rape (which, according to mvcstlgatmn reported by the Dominion
“Chemist in 1900, is a crop demanding considerable soil nitrogen in the first six weeks
.after germlnatlon) grew only three or four inches tall when sown May 6th this year
-on spring-ploughed land that had produced a hundred bushels of oats per acre in 1920,
‘where as on well-prepared fallow, or as a cover crop in the orchard, rape always thrives
nicely at Beaverlodge.

(6) Alfalfa where inoculated, yielded in 1921 far more abundantly than western
rye grass in a lev of three years’ standing.

(7) Broadcast legumes, when not inoculated, do well enough the first year if
geeded alone on properly prepared land, but frequently fail conspicuously thereafter
except on the margins along cultivated paths, where tillage insures an extra supply of
goil nitrates. (Inoculated legumes are nearly as good in the eentre of the plots as
along the margins.)

(8) Manure is slow in its action, producing in the experiment conducted here to
date much better results in the third and fourth lchan in the second season following
its application.

SuMMER TEMPERATURE REOORDS

Accurate meteorologlcal records have been registered at Beaverlodge for the past
* gix years, 1916 to 1921. Examination of these brings out the following averages and
means of monthly temperature:

Six year Six year Six year

, Month average average - mean of
maximum minimum maxima an

temperatures | temperatures minima

° Fahr. ° Fahr. ° Fahr.
70 ) O 47.20 26-39 36-79
L 2P 57-40 34-30 45-85
B PN 656-48 41-81 53-64
JUlY e S 70-93 46-29 | 5361
AUBUSE . oottt i e i i 68:10 44.74 56-42
September... .. ...t s 60-44 36-98 © 48.71
October. ..o it e 46-76 27-51 37-13

‘While these records of atmospheric temperatures do not establish the soil tem-

peratures, they are worthy of attention as bearing 1nferent1ally upon the question

of nitrification. Soil thermograph records, which it is proposed to keep henceforth,
should throw further light on the subject.
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SEASON FAVOURED LATE VARIETIES

The seasonal data discussed above will readily indicate that late-maturing crops
and late maturing varieties possess, this year, an undue advantage in yield compari-
sons, especially since autumn low temperatures held off until September, the ‘first
hard, killing frost occurring on the night of September 8. There were irregular
occurrences of local light frosts early in July, which cut potato tops in some locali-
ties, including one portion of the Station area, and injured a few scattering pieces
of grain in the blossom, The spring rye plots on the Station were apparently affected
to some extent in this way. In the main, however, the ecropping season was a
remarkably good one throughout the Peace River District, the best since 1915 for
summer-fallow and breaking, though crops on fall and spring ploughing weré dis-
tmctly below normal, on Grande Prame, at least. At widely scattered pomts both
north and south of the Peace, there were credibly attested field yields running around
sixty bushels and over of wheat and one hundred bushels and upwards of oats.
Lighty bushels of barley was also claimed by one Grande Prairie farmer. .

From causes that will be specifically explained, the cereal plot yields on the
Station do not compare so well as usual with the genera.l average of commercial
production, Still they are creditable, The variety comparigons are more accurate
and instructive than ever before. Unlimited pains are taken with all the work and
no reasonable effort spared to arrive at trustworthy conclusions.

TaBLE of Meteorological Observations taken at Beaverlodge, Grande Prairie, Alberta,
from April 1, 1921, to March 81, 1922, giving the maximum, minimum, and
mean temperature, the highest and lowest for each month with date of cccur-
rence, also rainfall, snowfall, and total precipitation.

T T |
o 5.5 3
Months Sluwg|=
g5 5 == |33]3% 3
3 % 5|3 |85 8848
g ® 8 ¥ 2] € |EE g 5.5
AR AR A RR A R A D A AL
_ S| 5|2 |8|A|S|A& & &8 z = | &
. ° ° ° ° ° ° ° in. in
April.,.,. . ... ... 50-13| 28-93| 21-20| 39-53| 64-0 | 11th | 18-0/ rd | 0-03...... 0-03 1| 0-03| 14th
BY o 50-67| 36-60| 22-98| 48-18] 77.0 | 19th | 27-0 14?; 1-65..0... 1:65 7] 0-56/ 26th
N 8t,
une., 68-16| 41-63| 26-53) 54-89 75.0] 5th| 31.0 {gng.} 2.04...... 2.04) 10| 0.59| t8th
- I
. 15th,
. 25th,
by, 70-77| 4496 25-80] 57-88| 77-0 u%’ti". 34.0] 7th| 1.89)....-] 1.80) 13} 0.46] 25th
August ..., ............. 66-25] 44-33| 21-01] 55-28] 80-0 xézﬂfi’ 35-05}(};“;& 2.51...... 2.51 1| 0.56] stn
Sentember.................| 56-41| 34-68| 21.73| 45-54] 73.0{ 16th { 21.0( 12th | 2.69(...... 2.69) 7l 1.15| 1st
October 52.19| 32.90| 10-29| 42-54| 70-0| 11th | 20-0| 6th | 0-67|...... 0-67 6| 0-32] 8th
November. 23.28| 9-90| 13-36| 16-58| 50-0f 9th —17013§ht& 0-45 460 0-91 7l 0-31] 2nd
8
December................. 26-77| 8-54 18-22| 17-65( 51.0| 4th {—30-0| 19th |...... 6-00[ 0-60 4 0-20 léghgz
I
Tanuary L 22-67| 5-03 17-64| 13.85 42-0 1]2%.1;& —29.0f 22nd |...... 17.50| 1.75{ 10} 0-30 lgglt]ﬁ&
Febroary ................. 9-21|—8-82| 18-03] 0.19] 40-0] 28th |—30-0 sg&fz ...... 17.50/ 175 6| 0-50| 6th
Maven. ... 26.87| 5-70| 21.16| 16-28| 47-0[ Ist |—20-0f 1Ith [...... 12:00{ 1-20 5 0-00| 218t
) 11.93| 67-60] 17-69{  87|......|......
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FORAGE ' CROPS

SECTION I—INTRODUCTORY

Over twenty acres of land were devoted to experiments with forage crops. The
work is treated under ten sections:—

I. Introductory.
II. (Subsections ¢ and b) The Nurse Crop Experiments. ,
III. Grass and Clover Mixture Experiments.
IV. Thickness of Seeding Test with Grasses. |
V. (Subsections a and b) Special Alfalfa Experiments.
VI. Inoculation Tests with Legumes.
VII. Legume Root Penetration of Hard Sub-soils.
VIIIL. Grasees and Clovers for Seed Production.
IX. Variety Tests with Corn and Sunflowers.
X. Field Roots.

Among a number of valuable phases of the work with forage crops, the results
with legumes stand easily first. Inoculation has changed failure into a moderate
sucecess. This. statement is based not upon one bit of evidence, or two, or half a
dozen, but upon scores of facts ascertained through many hundreds of plots. The
clear light of definite knowledge has been thrown upon the subject. It has been
shown that numerous failures with clover and alfalfa which had been ascribed to
impervious subsoil, lack of moisture and other eauses have been more largely due
to lack of inoculation.

Alfalfa roots fourteen months old have been dug up out of hard-clay subsoil
showing a measured average penetration of 42-3 inches, with the attenuated ends
going still deeper. Corresponding measurements have been made of the roots of
sweet clover, alsike and common red clover.

In the dry, early summer of 1921 when yields of all gramineous hays were par-
ticularly light, various inoculated plots of the legumes yielded more heavily than
the grasses and in a certain three-year-old stand of alfalfa and Western rye grass,
irregular areas where alfalfa had become naturally inoculated and had, in conse-
quence, no doubt, persisted, yielded fully twice the erop of hay that grew on areas
where the alfalfa had died out and only the rye grass remained. The persistent
patches of alfalfa grew above a subsoil so hard that it could not easily be dug with
a2 mattock. :

Until 1921 there was never a nurse- erop seeding of clover or alfalfa worth
leaving for hay. None had been inoculated and all had failed. But in 1920, in a
certain supplementary experiment, a plot each of alfalfa, sweet clover, common red
clover and alsike were seeded with oats, it being the third successive cereal erop
following breaking. The seed this time was treated with nitro-culture. The same
legumes had been seeded here the previous season without inoculation and had
failed. The 1920 seeding reversed all previous experience. Excepting the alsike,
whiech headed prematurely, as it is prone to do in dry seasons, they yielded in 1921
about twice as much hay per acre as brome, western rye or timothy alongside, seeded
at the same time and under the same conditions.

Certain un-inoculated plots of alfalfa and clovers were sown alone in 1920 as.
check ranges in the nurse crop test. They “vcaught” well and were kept clean, yet
in 1921 yielded but a few bundred pouiids of hay per acre. Some raked up nothing
at all. Even the sweet clover was almost a complete failure.. A hundred rods from
these, on similar land, less perfectly prepared, were plots of the same legumes sown
a little later in the season with nitro-culture-treated seed. These produced in 1921
an even, healthy growth, averaging a foot high in the case of alsike, a foot and one--

-
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half in the case of red clover, two feet in the case of alfalfa and three to four feet
in the case of sweet clover. The respective yields were 1,142 pounds per acre of
alsike, 2,631 pounds of common red clover, 3,364 polinds of alfalfa, and 4,708 pounds
of sweet clover, and these in one of the most unfavourable seasons for hay on record.

It is true that common red clover is not satisfactorily hardy and that neither it
nor alsike—but particularly alsike—stands dry weather well. In a droughty season
they head too low. It is true also that alfalfa does not mature much seed at Beaver-
lodge, though it pods abundantly. Remained to find a legume that would be hardy,
would mature seed reliably and not be easily dwarfed by unfavourable weather into
a precocious heading out. It looks as though this may have been found in the late
Swedish clover, distributed from the University of Alberta under the name of
Altaswede, A very. small-scale test at Beaverlodge affords ground for encourage-
ment. If it fills the bill it will be worth untold millions to the future of the Peace
River country. If it fails we can still make advantageous use of the legumes men-
ticned above.

In one of the earlier reports from this Station the statement was ventured that
this should be a great country for legumes. It was based largely upon the prevalence
and luxuriance of the wild species of Leguminosae. Subsequent experience with the
domesticated species threw cold water upon the hope.. It was found that in favour-
able growing seasons they would do fairly well but. in adverse seasons the only growth
worth mentioning wag on the borders of .the plots. Nurse crop seedings failed out-
right. It is now clear that in the absence of inoculation they were stunted not
merely by lack of moisture but as.much, .or more, by lack of ar adequate supply of
nitrogen, for inoculated plots are nearly as good in the centre of the areas as on the
margins bordering cultivated paths; this, .too, whether the season be wet or dry.

These conspicuous facts not only emphasize the importance of inoculation in
order to make the legumes thrive, but equally emphasize the importance of intro-
ducing inoculated legumes into the rotation in order to enrich our soils in soluble
forms of combined nitrogen, for the lack of an abundant supply of which it is
always difficult to get two heavy crops of grain or grass in annual succession on the
same land even though moisture be plentiful. The soil is rich enough, but after
the land has produced one heavy crop of grain or grass there is liable to be a lack
of available nitrogen in the early part of the next season. Hence legumes, important
as they are in every agricultural country, seem likely to be especially important in
a region with a cool, rather dry climate, resulting in a short geason for nutrification.
We need them badly to enrich our soils, increase our feed production‘and balance
our live stock rations. We shall need them still more as time goes on. It is a
matter of vast satisfaction that we are learnmg to grow them with a measure of
success. Inoculation has proven to be a sine qua non.

In addition to the work conducted under direction of the Division of Forage
Crops a fertilizer experiment with alfalfa under direction of the Division of Chemistiry
was seeded in duplicate in 1921. Basic slag, wood ashes, nitrate of soda, lime and
manure are being tried singly and some in combination. .

SECTION II-THE NURSE CROP EXPERIMENTS

Promising ultimate results of congiderable va]ue in several directions, the
experiments under way to ascertain the most advantageous method of laying land
down to meadow have already brought out a few facts of prime importance. TFairly

"comprehensive in scope, the seedings are being repeated year by year and very
minute office records are kept with a view to determining at the end of a reason-
able period such points as the following:— :

(a) Whether it is more profitable to seed down with or without a nurse crop;

(b) In using a nurse crop, how much tonnage of hay one sacrifices’ in order
to obtain a certain number of bushels ofgrain; .
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(¢) Comparison of the total crop, weight of sheaves plus hay in the one case
with the total weight of hay in the other;

(d) If using a nurse crop of cereals, what one is best and what rate of sowing
of the nurse crop is desirable;

(e) Whether, when seeding without a nurse crop, a very early or 2 medium early
date is preferable;

(f) Whether, when sceding alone it pays to clip and cure the crop offering in
the year of seeding;

(9) Whether seeding alone and pasturing the new seeding may be depended
upon to keep down weeds satisfactorily without disastrously impairing th:
stand of “ seeds ”;

(h) Whether, when using a nurse crop, it is necessary to seed down with the
first crop after summerfallow or whether a subsequent grain crop may be
used to seed with;

() How the ten leading grasses and clovers compare one with another, as
hay crops and how they, respectively, react to the various conditions and
methods of treatment suggested above;

(7) How drought and other seasonal vagaries affect the various points under
1nvest1gat1on

SUBSECTION (a)——’I‘HE MAIN NURSE CROP EXPERIMENT

- The fourth successive seeding of the main nurse crop experiment has now been
made. It is so-called to distinguish it from the stubble nurse crop experiment,
described in subsection'd. The main nurse crop experiment has always been located
on land that was either broken, summerfallowed, or hoe-cropped in the preceding
season, The first two ‘years’ seedings were on breaking; the next on fallow, the
fourth after a somewhat diverse preparation, but chiefly fallow and hoe cropping.

PLAN OF EXPERIMENT

In 1918 three acre-blocks of cereals, viz., wheat, oats and barley were each
divided into four quarter-acre strips sown at various rates. Crosswise of the twelve
quarter-acre strips of cereals, ten kinds of grasses and legumes were sown and
harrowed in. These strips of clovers and grasses extended beyond the grain to
provide a check range (A) seeded without any nurse crop. Range B was a second
check, duplicating A only sown about a week later. At the end of August the
south halves of the plots in both check ranges were clipped with the mower bar
set high, and the clippings were cured into hay, which was weighed.

In the 1919 seeding the same general plan. was followed, but, in addition, a
quarter-acre of oats for green feed was sown May 21st and the hay seedings were
- extended across this, affording ten meadow plots more than in the year before.

The same plan was followed in the 1920 repetition of the seeding though, unfor-
tunately, an infestation of shepherd’s purse compelled the ploughmg up of fifteen
plots.

In 1921 the only departure made was in substituting for the green feed strip
of oats a range where the grasses and clovers were seeded alone, to be pastured later,
with a view, especially, of keeping down weeds. Space did not allow the inclusion
of a green feed nurse crop under comparable conditions after this grazing test was

allotted.

RATES OF SOWING AND OTHER DETAILS

The nurse crops in this experiment have not always been sown quite so thickly
o8 the plan called for. The prescribed rates have been:—

Barley at 4, 6, 8 and 10 pecks per. acre.

Wheat at 5, 6, 7 and 8 pecks per acre.
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Oats at 10, 12, 14 and 16 pecks per acre.

The oats for green-feed were drilled in 1919 at five pecks per acre on one side
of the strip, gradually thickened to ten pecks at the other.

The ten grasses and legumes were sown in 1918 at the following rates per acre:—

Alfalfa, red and sweet clover, 10 pounds each.

Alsike and white Dutch clover, 5 pounds each.

Timothy and western rye grass, 6 pounds each.

Meadow fescue, Xentucky blue and brome, 12 pounds each.

In 1919 the quantities of hay sced were increased 50 per cent practically all
round. Tn 1920 the same rate was maintained for all except the timothy, which
was dropped back to the original rate of six pounds. In 1921 the rye grass was.
increased to 12 pounds. These various changes have been made in quest of the
optimum rate of each kind.

Particulars as to dates of sowing of both grain and grass in the first three years”
seedings of this experiment were detailed in the 1920 report. Particulars concern-
ing the cereals employed as nurse crops in the 1921 seeding may be found in section
I' of the current report on field husbandry at Beaverlodge. It is noted in said
report that the 1921 seeding of the test was unavoidably marred by lack of equality
in previous conditions of cropping, ete. Fortunately, the conditions under whiclr
the two check ranges of grasses and clovers were seeded are identical with condi:ions
prevailing on the adjoining block of oats and nearly similar to the conditions on
the wheat block. - Not as much can be said of the relative conditions afforded esch
of the ten kinds of grasses and clovers under test. For instance, in the check
ranges, in the oat blocks and part of the wheat block, the alsike and red clover
strips were located on land that had produced hoe crop in 1920. The brome, Ken-
tucky blue grass and part of the meadow fescue followed potatoes, while most of
the remaining strips were on land fallowed in 1920. It was conspicuous that after
turnips the initial year’s growth of either clover or grass was far less rank than
after summerfallow. The grains used as nurse crops were sown April 19 and 20.
The grasses and clovers April 26. except check range B and the pasturing test which
were not sown till May 7.

SoME PoiNnTs ALREADY ESTABLISHED

For the most part, the figures presented in the accompanying tables should be
regarded merely as a report of progress—a carrying of the records down to date—and
the casual reader is advised”not to bestow much attention upon any except the
Summaries, found in tables 6 and 7. Even these cover but two seedings in each case
and since some variation in both natural and artificial conditions is liable to occur,
it is unsafe to draw fine conclusions from anything less than the full cropping data
of at least five years’ sowings. Nevertheless, the work has already revealed some
fundamental points. The most important one of all has been brought out incidentally.
Along with other tests, the work under present review has demonstrated:—

(a) That is is usually a waste of money to sow the seed of clover or alfalfa

without attending to inoculation. This is especially true if seeding with
nurse crops is practised. .
(b) The inoculated legumes are badly needed to maintain soil productiveness
as well as to increase the yield and quality of hay mixtures and probably
 improve their profitable producing duration.

(¢) That with inoculation insured, the legumes can be advantageously used

to some extent at least.

Some DEraiLEp EvIDENCE SHowiNG THE NEED FoR INoouLaTED LEQUMES

In the first and second years’ seedings of the main nurse crop experiment, the
alfalfa and clovers were sown withont inoculation. Good germination occurred but by
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autumn the stand of every legume was exceedingly weak and thin and by the
following spring there was nothing really worth leaving for hay. From the 1918 seed-
ing a very thin stand of sweet clover was cut and a few pounds of hay might have
been taken from the other legumes where sown with the two thinnest seedings of
barley. But “failure” was the word written in capital letters all across the first two
attempts at seeding legumes with nurse crops and this despite the fact that copious
precipitation in the fall of 1919 and the spring of 1920 afforded abundance of
moisture to bring on the “sceds,” in the case of the second attempts. Full stands of
the grasses were secured on both occasions and while their yields of hay in the year
following the grain were very light, nothing at all from Kentucky blue—still they
occupied the ground and with one explainable exception, did considerably better in
their second cropping season than in their first. .

Moisture NoT THE ONLY Facror ConTrROLLING MEADOW YIELDS

The lightness of the hay crops succeeding grain has not always been due to lack
-of moisture. This is evident from the fact that in 1920, when both soil and sub-soil
were thoroughly saturated in the spring and had their moisture supply liberally
renewed by timely rains, the nurse-crop seedings, though carrying a full stand of
plants, started very slowly indeed and made disappointingly light yields especially
in the hollows, where the best hay usually grows. The most arresting illustration in
this connection was furnished by the brome grass, which, after nurse erops, turned
«off in August only about half a ton of hay pér acre, whereas the brome in the check
ranges was much more forward and being mown at the end of July yielded three
.and a half tons of hay per acre, besides having furnished a ton in the year of seeding.
In the next year the check plots yielded rather less than the nurse-crop seedings but
the aggregate three years’ yield of the checks was still more than three times the
two-year aggregate of the plots seeded with nurse crops—11,430 pounds against 3,236.
Similar confrasts, varying only in degree, were afforded by the other grasses under
trial.  This digression, touching upon the grasses, goes to indicate the need of
‘legumes as components in our seeding-down mixtures.

InocuraTeED WiTH BRroADOAST Soi—BuTr Too LaTe

In 1920 the alfalfa and clovers in the main nugse crop test again had to be
:sown without inoculation, the nitro-culture requisitioned not having arrived-in time.
Late in the autumn, however, inoculated soil was scattered over the strips of new
-seeding, including check ranges A and B. It was too late for inoculation to confer
its full benefit but decided advantage was apparent, especially among the nurse-crop
-seedings.

On the check ranges (no nurse crop) a first-class catch had been obtamed in 1920
as is usual with this method of seeding, but by autumn the vigor had greatly
-diminished and the colour had faded, indicating that the cloven plants were suffering
for lack of nitrogen. The ground here was by this time quite solid and it is con-
-ceivable that the inoculating soil spread late in the autumn did not readily find its
way down to the roots of the growing clovers. At all events the benefit here was
very tardy and irregular in manifesting itself the next spring, though it gradually
:spread in area and increased the vigor of growth throughout the summer, being far
more general in the aftermath than in the first cutting. It is worthy of note that th2
sweet clover in these checks was a miserable failure, cutting in July but a very few
pounds of hay per plot and nearly all of that from the few spots where inoculation -
had first taken effect. For some reason the alfalfa in these check ranges showed earlier
-and miore general evidence of inoculation than did the clovers or melilot (sweet clover)-
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Inocuration Toox ErrrorT SooNer ON THE NUrsE-Crop AREas

In the corresponding secdings among the grain, the alfalfa and clovers had
“caught” splendidly at first, as usual, and then, as before, had languished sadly
during the later stages of the growth of the cereals, notwithstanding a copious rain-
fall throughout most of the later part of the summer of 1920. By the time of
scattering the inoculated soil late in October the legume seedlings, though some-
what in evidence among the stubble, were extremely weak and unpromising. Upon the
opening of spring, however, they gradually revived and, contrary to all previous
experience, promised to outyield the ranges sceded alone. Examination, both super-
ficial and radical, indicated that inoculation had taken effect more thoroughly and
readily among the grain-stubble plots than in the check ranges. The only hypcthesis
the Station staff can offer is that the grain stubble, perforating the soil (clay loam)
may have provided orifices through which the inoculating material found itz way
down to the root systems of the legumes. It was greatly desired to leave these nurse-
crop seedings of clover for hay but in the grain of 1920 and in the slow-starting
legumes of 1921 too many weeds had become established, especially the pestiferous
shepherd’s purse, which exhibits incredible prolificacy in Grande Prairie. Henze
the nurse-crop seedlings in this main test had once more to be ploughed up.

Prexty or NoburLes FormiNg

In ploughing, a close watch was kept for nodules, which were found quite generally
distributed, though by far the most numerous on the roots of patches which were
becoming strong and green. On plants not yet noticeably invigorated it was common
to find & few nodules forming. Under the more forward patches big compound clusters
of healthy tubercles were always in evidence. A great many roots were carefully
observed, and few, if any, were the exceptions to the rule as stated.

1921 SEEDING INocULATED WiTH SoIL AT SOowWING

Directly after the 1921 sceding of clovers and alfalfa was completed, inoculated

" 80il was broadeasted over the various strips at sundown and promptly harrowed in.
‘Examination made among the check plots indicated that the method was fairly
effectual.
. Tue Best Nursg Cror

Reference to table 7 suggests the superiority of wheat and barley over oats as nurse
crops. It will be noticed that so far the barley ranks second to the wheat. It has been
a matter of surprise throughout the progress of this test to date how little advantage
has been shown in favour of thin as compared with thick sowings of the nurse crops.
By way of partial explanation it may be said that in yields of grain comparatively
little difference has been found within the limits of this experiment since thin seedings
largely make up by stooling and rank development for the thinness of their stand at
Zermination. The difference in effect upon the grass seeding is correspondingly slight,.
4 lodgdd nurse crop has been found particularly detrimental to the success of the
seeding.

Nurse Crop VERSUS SEEDING ALONE

Under Grande Prairie conditions & so-called “nurse crop” is in reality a strangle
“erop. Rather more perfect “ catches ” and far heavier crops of hay have been obtained
by seeding alone. Which method is the more profitable is another question. The
decision will probably hinge finally upon the question of weed control. Grasses and
clovers seeded without nurse crops become very weedy in the first season and clipping
Would not be effectual in preventing the seeding of such as lambs quarter, wild buck-
Wheat and shepherd’s purse. The test plots, of course, are hand-weeded but this would
be out of the question on a field scale. A nurse crop holds weeds in check in the year
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of seeding but in the weak slow-growing hay crop of the next year the weeds make up
for lost time. So it is a case of which and t’other. A method practised by some
farmers is to seed the grasses alone in June, July or August on land kept as clean as
possible up to that time. If necessary, the mower is used afterwards to clip back weeds.
Another method now under severe test at the Station is to seed alone in May and
pasture closely thereafter to keep succulent weeds from seeding. This was tried in
1921 in a special pasturing range located on land badly infested with our most trouble-
some weed, shepherd’s purse. A mileh cow failed to keep this weed down in patches
surrounding her droppings so three sheep were turned in to the paddock in August.
Even these while grazing much that the cow had left, failed to clean off the weeds
jmmediately fringing each lump of cow droppings. Everything else was sheared off’
pretty closely by the end of August and the remnants were then chopped off with a hoe.
Had sheep been depended upon from the beginning they would probably have kept the
weeds from seeding. As it was, a considerable amount of seed was produced and if the
method of treatment proves effectual in this instance in producing a good crop of hay
it will go far to vindicate the system

A ComrArisoN oF FIvE GRASSES

Study of table 6 will show that Western Rye grass and brome are the two heaviest
yielders, followed by timothy, meadow fescue and Kentucky blue in order of mention.
In 1921 Meadow fescue showed up better than usual and timothy not so well. The
timothy did not do at all well in the second crop from the 1919 seeding. This short-
coming may have been partly due to the fact that in 1919 the timothy was sown at &
pounds per acre, which is quite too much for this country, resulting speedily in a sod-
bound condition. It is noteworthy in the case of the 1919 seeding that plots where the
best ¢ catches” had been obtained (notably the check ranges and, after these, the plots
seeded with barley and with oats for green-feed) produced relatively disappointing
yields of timothy. For instance, the plots seeded alone and clipped in the year of
seeding gave in 1921 less than a quarter of a ton per acre. This emphasizes one of last
year’s observations that thick seedings tend quickly to become sod-bound.

Waar 1s “ Sop-BoUND.”

It might be well to arrive at a clear-cut definition of the term sod-bound. Having
in mind the desire of British stockmen to establish century-old pasture bottoms com-
prising a large number of species of grasses and clovers originally laid down with a
heavy seeding per acre, the writer has found it difficult to understand fully why, under
Grande Prairie conditions, a six-pound seeding of timothy would become sod-bound
and unproductive by the third year. He noted that when seeded alone on well-prepared
land the timothy grew fast, producing a thick stand with short heads and generally
cutting a ton and a half of cured hay in the year of seeding. Unless sown extremely
thinly, it would very soon lose the tufted habit of growth characteristic of timothy in
Ontario and develop instead, a lawn-like sod. If sown with a heavy-growing nurse
crop the condition mlght be & year later in developing to the same degree. The nurse-
crop seeding would give a very small crop in the first year after the grain, amounting
to from one half to a ton per acre, but by the ‘third hay-cropping season it, too, would
be sod-bound, if not before. In a region capable of throwing from one hundred to a
hundred and thirty-five bushels of oats per acre, this was puzzling. Why would a six-
pound seeding (considered light in more humid countries), showing such precocity in

- its initial season, so soon become unproductive? Did its very precocity tend in thie
direction by quickly establishing a condition analogous to that where a quantity of
grain is spilled; resulting in very fine-strawed plants which crowd one another to the
point where none amount to much? If so, then what might be the factors stimulating
this precocity? Is it the alleged.rapid growth supposed to be produced by long hours
of sunshine in high latitudes? That seemed improbable since an altitude of 2,400 feet

7
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appearad to more than offset the effect of latitude, resulting not in a rapid but on the
contrary in a protracted growing period and a delayed maturity of most erops, Why
- would such an environment act differently upon timothy than upon grain? Might the
apparent precocity be attributable to the large store of available plantfood which
summer-fallow accumulates for the crop to be sown on it? But when the timothy was
sown with nurse crops or on land which had grown grain the previous season, the
phenomenon was still substantially the same, only a little delayed. Plainly none of
these suppositions met the case fully. Some information of hypothetical value is
afforded by certain lysimeter experiments at Cornell University. Through these it was
shown inferentially that nitrification proczeds.very slowly in a soil laid down to
timothy as compared, for instance, with the rate of nitrate production on corn land.
This alleged tendency of timothy to depress nitrate formation, taken in conjunction
with what we know of local precipitation and temperature conditions, would go to
explain why in a ley of two or three years duration a erop like timothy would likely
be handicapped, especially in a dry early summer, for the lack of both moisture and
plant food. The writer, then, ventures to define a sod-bound condition as one in which
oo thick a stand of meadow plants exists to be adequately supported by the amount of
‘moisture and plant food available. As to why a six-pound seeding of timothy will so
quickly result in such a condition he is still unsatisfied.

Nurse Cror T,\nng 1

Comparing yields of hay per acre from various grasses and clovers in the

Nurse Orop Test. )
Three years’ results from the 1919 seeding.

Seeded without Nurse Crop Seeded with Nurse Crop
Average yields S. halves, Ranges | Average yields N. halves | Average yields followi
Crop A. and B. clipped in 1919. Ranges A. and B. not nu¥se crop. ,m‘
clipped, 1919.
lbs. per acre Ibs. per acre Ibs. per acre
Agg'te. Agg'te. ¢ |Agg'te.
1919 3 years| 1920 1921 2 yrs. 1920 1921 2g3$rs.
Alfalfa. .. ... .oveeiveiiiiiiens 800 1,620)........|........ 1,480{........
AlSike ClOVer.......oivvveeenrin. 800| 1,160)........]........ 480]........
mmon red clover 740]  480[........|........ 400(........
W‘i’]eet clover.......... 600 2,869........}........ 2,205|........
ite IS ST PP FEPY S PRI FUSPPYY PRI
imoﬁ];)yu.t.c.}.‘. cove T 2,480, 8,515 2,875 500
CREOIM TYO. cvve i annnrnrnanrsns 1,080 8,360 3,450 2,160
Mondow fescue................... 440 5,480 4.475| 1,160
Kentueky blue. ......o.vooveeree]oiese.s 4,075 2,855 840
Brome..l...... ...l 1,880 11,430 6,650 1,680
Totals grasses only............ 5,880 35,860 20,305 6,140| 26,445 4,483| 8,130 12,613
Averages grasses only. ... 1,176 7,172 4,001 17228 5280 '807] 1,628 [ 2,523.8

—

NoTes.

1) The clovers and slfalfa in the Nurse crop seedings were plowed up before any crop was obtained; in the oheck range

-
after the 1920 crop was removed. . .
(2) All the plgts left cut quite a clean crop, save the Kentucky blue. The yields of tbis, as recorded, are after an estim-
ated deduction for weeds, cbiefly yarrow. ’ . . . .
(3) Low spots were noticed to have, in nearly all cases, a considerably beavier cutting than high spots, wbereas the
Previous year in not a few i the knolls d ratherheavier. Thislatter result was unusual. ]
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Nurse Crop TasLE 2

Comparing various cereals and rates of ‘sowing of them as nurse crops; also
seeding with nurse crops versus seeding alone, etc. Average yields of hay from five
grasses.

Three years’ results from the 1919 seeding.

. 1919 Crop Aggregate
Designation (Year 1920 Crop | 1921 Crop yield
seeding)
| Lbs. per Lbs. per Lbs. per Lbs. per
Average 5 plots seeded with— acre acre acre acre
Barley at 4 pecks per acre 882 1,244 2,126
“ [} “ 799 1,744 2,643
“ 8 “ 860 1,956 2,816
“ 10 « 829 1,740 2,569
Meanof all barley plots...............cocvii oo, 842 1,671 2,513.5
Average b plots seeded with—
Wheat at § pecks per acre 804 1,892 . 2,606
“ 6 “ . 831 |- 1,908 2,739
“ 7 “ 1,017 1,400 2,417
“ 8 “« 1,261 1,444 2,705
Mean of gll wheat plots.............. R TR [RRRRARREReE 978 1,061 2,639
Average 5 plots seeded with— : :
Oats at 10 pecks per acre 1,184 1,532 2,716
“ 12 “ 1,034 1,376 - 2,410
“ . 14 ““ 622 1,552 2,174
“ 16 “ 641 1,724 2,365
Meanofalloatplots...................ooooi]niin, 870 1,546 2,416
Average of 5 plots— .
8. halves Range A gseeded alone)................ 1,248 5,478 1,312 8,038
S. halves Range B (seeded alone)................ 1,104 4,186 1.016 6,306
Mean of 10 plots 8. halves Ranges A and B... ..., 1,176 4,832 1,164 7,172
Average of 5 plots— ’
N. halves Range A (seeded alone)...............-[............ 4,140 1,360 5,500
N. halves Range B (seeded alone)................{............ 3,962 1,096 5,068
Mean of 10 plots N. halves Ranges Aand B......|............ 4,051 1,228 5,279
Average of 5 plots seeded with oats May. 21 for Green-
2 TSSO UTRSR ORI IS e 960 1,256 | - 2,216
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Nurse Crop TABLE 3

Comparing yields of hay per acre from various grasses and clovers in the Main
Nurse Crop Test. ‘
Two years’ results from the 1920 seeding.

Seeded without nurse crop
Average
yield
Average yield S. halves N. halves | Average
Ranges A and B Ranges yield
Crop (clipped in A and B | after nurse
. vear of seeding (not clipped crops
. year of :
seedjing)
Lbs. per acre Lbs. perac. | Lbs. perac.
Two
1920 1921 years 1921 1921
crop .
Alfalfa.. /..o 1,600 760 2,360 1,160 | Plowed up
Alsike clover............. 800 200 1,000 740 “
ommon red clover.... - 6C0 0 660 0 “
weet clover........... 1,400 200 1,600 440 “
White Duteh clover....T... .~ 0 0 0 0 “
Totals, Legumesonly................... 4,460 1,160 5,620 C2,340 ...
Average, Legumesonly....... .. e 892 232 1,124 468 |........ L
Timothy........ P 1,040 2,040 3,080 | . 2,480 1,088
Wostern rye grass..........oooooooiiiieiiioii. 1,320 4,120 5,440 4,840 2,102
Meadow fe8CUe. . ... ..\ o' oo e 3,060 3,060 3,200 1,226
Kentucky blue. .. ... oo 1,240 1,240 1,880 0
Brome grass.............. USRI 1,160 2,820 3,980 © 5,020 1,106
Totals, Grassesonly.................... 3,520 13,280 16,800 17,420 5,620
Average, Grassesonly................... 704 2,656 3,360 3,484 1,104
NOTES -

(1) Preparation—In 1919, summer-fallow. The 1920 nurse crops 'were sown
May 20 and 21. Grasses and clovers in the nurse crop blocks and in check range A
were seeded May 24. Range B seeded June 3.

(2) Weeds necessitated ploughing up the grasses in the two thinnest seedings of

arley.

(3) Clovers and alfalfa were sown without inoculation owing to the nitro-culture
not having arrived in time. In late October, inoculated soil was broadcast over the
seedings but this proved too late for good results. Weeds compelled the ploughing up
in 1920 of all the nurse crop seedings of legumes. Inoculation was then found to be
Quite generally ecommencing. It was much slower in taking effect on the check
ranges and produced little effect on the crop of these, which was, in consequence,
§Xtremely poor. All the plots represented in the table were mown July 23 and weighed

uly 26,
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Nurse -Crop TaBLE 4

Comparing various cereals and rates of sowing of them as nurse crops. Also
seeding with nurse crops versus seeding alone, ete.

Average yields of hay from five grasses.

Two years’ results from the 1920 seeding.

i 1920 Crop 1921 Aggregate
Designation (Year Crop yield
: seeding)
. Lbs. per {Lbs. per Lbs. per
Average b plots seeded with— acre acre acre
Barley at 4 pecks PETACTE. ettt P]ouglﬁad up on accoun t of v;s‘veeds.
“’ € ‘
« g» « R SRR FTRRR 960 |............
“ 10 P N 1,212 |......... ..
Mean of all barley plots...veeiver e iririenrinirneenninenns]oninieni. 1,086 {............
Average 5 plots seeded with—
W}‘)‘eat at 5 pecks PEFBCTO. .. ..ol 1, 383 ............
6 e 1,332 |............
“ 7 ISP DI 1,436 [............
“ 8 DA PRSP 1,252 (... ...
Mean of all wheat plots................. [P Y D 1,352 (.ol

Average 5 plots seeded with—
O‘s‘tts at lg pecks per acre
1 ) o

[ 14 13
@ 16 13
Meanofalloat plots.........ocoieviiiii i 865 [..ovvruinnn
Average of 5 plots—
3. halves Range A seeded alone............................... 960 2,608 3,568
8. halves Range B seeded alone.................cocoveinnnn. 448 2,704 3,152
Mean of 10 plots 3. halves Ranges A and B seeded alone....... 704 2,656 3,360
Average of 5 plots— .
N. halves Range A seeded alone...................oooovivi]oinnn, one 3,472 | ..o
N. halves Range B seeded alone............cooevuvieinennni i, 3,498 [...........-
Mean of 10 plots N. halves Ranges A and B seeded alone......{............ 3,484 |.........uen
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Nurse Crop TaBLE 5

SHowinG yields of hay per acre from the Check Ranges in the Main Nurse Crop Test.
19021 Results from 1921 Seceding. '

South halves of check |
ranges Averages
Crop of
Range A. | Range B. both
Seeded Seeded ranges
April 26 May 7
Lbs. per Lbs. per Lbs. per
: acre acre acre
AUBHA, ... oi. it e 1,040 2,240 1,840
Alsike clover....... . 480 1,760 1,120
mmon red clover.. 660 1,320 990
Sweet clover............... . 2,160 2,640 2,400
hite Dutch clover...........c....... . 0 100 50
Totals, Legumesonly................. .. 4,340 8,060 6,200
Averages, Legumes only 868 1,612 1,240
BT PR 1,360 1,760 1,560
Western o LY 2. - O R R REETEE R 1,040 1,360 1,200 -
Meadow fescue.............. R R 0 0 0
Kentucky blue. 0 280 140
FOINO ZIABS. . . v v v o os e s e e teaee e e en e e taeanee e 180 960 570
Totals, Gragses only........c..ovvurineeriiii i evenns 2,580 4,360 3,470
Averages, Gragsesonly................cooooiovnns PRI 516 872 694
Grand Totals. .........coovieiiii 6,920 12,420 | 9,670
Grand AVEIBZES. ....oovvovvniriirniini e 602 1,242 967

NOTES

(1) Part of the alsike and red clover plots followed hoe crop, chiefly turnips, after
which the growth was much less rank than after fallow. The brome, Kentucky blue
and meadow fescue followed hoe crop, chiefly potatoes, while the remaining plots
were on land fallowed in 1920. ' ’

(2) Range A was seeded April 26. Range B on May 7.

Nurst Crop TaABLE 6

SUMM‘ARY comparing yields of hay per acre from five grasses in the Nurse Crop Test.
Average results from the 1918 and 1919 Scedings. .

Seeded without Nurse Crop ) Seeded with Nurse Crop
Avorago yiolds 5. balves A | Average yields N. halves not | Average yields following
Crop and B. clipped in year of clipped ‘in year of seeding Nurse Crop .
seeding
Ibs. per acre Ibs. per acre 1bs. per acre
3 years | 8 years | Average | 2 yoars | 2 years Average | 2 years | 2years | Average
crop ° gmp 2 crop crop 2 crop crop
1918 ssed | 1919 seed | seedings| 1018 seed | 1010 seed! seedipgsf 1918 seed | 1819 seed| seedings
Timeth 6,515 7,667-5{ 7,160 3,375 5-267.50 3,020 2,528-00 .2,771.5
xe'tem);ye'grm, 8,360 8.370-0 7,840 5,610 6,725-0| 3,859 3,326-0| " 38.492.5
K“ﬂdow fescue. ... 5,480 5,840-0] 4,600 5,635 5,117.50 2,722 2,421-3]  2,571.6
Relltucky blue.... 4,075 38,4575 2,000 3,495 2,747.5| 1,443 1,106-6| 1,274.8
Tome..\............... 11,430 9,435.0 7,640 8,380 7,085-0| 8,071 3,288-0! 3,153.5
Totals 6 grasses. ... 35 32,2700 20,240 | 26,445 | 27.842.5 13,915 | 12,613-0| 12,264.0
AV&mgags gra.:ses :ggg 6:854'0 5',808 5,280 5,668 ,783 2,622.8) 2:052.3

3

46680—2
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Nurse Crop TaBLE 7

Summary comparing various cereals and rates of sowing of them as nurse crops;
also results of seeding with and without nurse crops, etc.

Average yields of hay from five grasses. Total results to date from the 1918
and 1919 seedings covering three crops from the check plots clipped in the year of
seeding (south halves ranges A and B); in all other cases two crops only.

Total crop | Total crop | Averago
. from 1918 | from 1919 | total crop”
Designation seeding seeding from both
. seedings
Average 5 plbts seed with—
Barley at 4 pecks per acre e N e 2,960 2,126 2,543-0
“ 6 o . .. 2,832 2,543 2,687:5
“ “ - 2,940 2,816 2,878-0
“ 10 “ P 2,800 2,569 2,684-5
Mean of all barley plot seedings............................... 2,883 2,513-5 2,608-25
Average 5 plots seeded with—
Wheat at 5 peckS Per 8Cre.............i . viuiuiie . 2,928 2,696 2,812:0
“ o8 “ e .. 3,728 2,739 3,233-5
“« 7 “ .. 2,656 2,417 2,536-5
“ 8 “ - N 2,728 2,705 2,716-5
Mean of all Wheat plot seedings............... ... ...... . ... ... 3,010 2,639 2,824-6
Average 5 plots seeded with—
QOats at 10 pecks per acre 2,360 2,716 2,538-0
« 12 « . 2,456 2,410 2,433-0-
“ 14 ¢ .. .. 2,488 2,174 2,331-0
“ 16 P - 2,528 2,365 2,446-5
Mean of all oat plot seedings.................................. 2,458 2,416 2,437-1
Averago of § plots— .
South halves Range A (seeded alone)......................... 6,216 8,038 7,127-0
South halves Range B (seeded alone)..................... ... 6,856 6,306 6,581-0
Mean of 10 plots— :
South halves Ranges A & B (seeded alone)................... 6,536 7,172 6,854-0
Average of 5 plots— .
North halves Range A (seeded alone).. 5,712 5,500 5,606-0
North halves Range B (seeded alone).. 5,084 5,058 - 5,521-0
Mean of 10 plots— ’ : B
North halves Ranges A and B (sceded alone)................. 5,848 5,279 $,563-5

SussrcTion (b).—Tug Sreesre Nurse Cror TrsT

From the ashes of Failure ‘Success has arisen in the stubble nurse crop test.

-In 1919 the ten kinds of grasses and clovers employed in the main nurse crop
experiment were sown in a supplementary test with a nurse crop of late oats for
green-feed on a piece of spring-ploughed stubble ground, which had produced a heavy
stand of wheat the year before. All the seeds caught nicely, but the legumes, being
sown without inoculation, failed as usnal before autumn and by spring were prineipally
conspicuous from their absence. The five grasscs yielded light crops but at least
occupied the land and made a full stand while the block where the clovers has been
geeded had to be ploughed up. On June 16, 1920, this block was again drilled with
oats for green-feed and the ten grasses and legumes tried out the year before were
seeded in half-width plots. This time the seed of alfalfa, sweet clover, common red
clover and alsike was inoculated with nitro culture received from the Division of
Botany, Ottawa. The seed was sown and harrowed in after sundown, the Superinten-
dent (who had arisen that morning at 4.45 to seed grass plots) personally attending
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to these and about a dozen other inoculated plots the same night, concludmg at 3.30
a.m, one of the longest and most important day’s work he ever did.” He was determined
that if inoculation failed it would be through no fault of his.. This time the clover
seedings were a comparative success. It is true the season of 1920 was a particularly
favourable one for seeding down but it is equally true that the early summer of 1921
was particularly unfavourable for hay crops and furthermore it should be explained
that these new seedings were considerably mutilated from being used as a2 headland
on which the breaking plough was turned. The gsignificant fact is.that, in this.
lnstance, for the first time in three years’ work, comprehending a great many hundred
plots, the nurse-crop seedings of legumes were worth lea¥ing for hay. Indeed the
average yield of the four fully doubled the average yield of the four best grasses
alongside seeded under identical conditions. In view of the previous experience with
grasses and clovers at the Station, this fact must be regarded as of incalculable
Importance to the agriculture of the North Country, raising hope, as it does, that
nurse-crop seedings may yet be profitable when inoculated legumes constitute a pro—
portion of thc seeding-down mixture.

Sruspre Nurse Crop Test; 1920 Seeding, 1921 Crop

Kird. I Yield per acre
S,

Alfalfa. . 1,539
Alsike.. 700
Common red clover. . 1,335
Sweet clover.............................. .. 1,945
Brome................. .. .o 705
Kentucky Blue................ ... e 0
Meadow fescue................c..coiiiii. 553
WeStern rye grass. ... ...oooi ' 750
Timothy..... ... ... .. ... 745
Average d legumes. ......... ... .......... ... .. 1,379
Average 4 best grasses.. ......... .............. . 688

Note: During August the legume hays, which were rather tough at the first
weighing, were stored under cover and re-weighed on August 31 when thoroughly
cured. Following are the percentage 10sses in weight that occurred, the decrease except
2 few leaves being in moisture. _

Sweet clover lost 20 per cent of its original weight.

Alfalfa lost 12 per cent (nearly) original weight.

Red clover lost 12 per cent (mearly) original weight.

Alsike lost 12 per cent (fully) original weight.

The yields are calculated from the final weighings.

Tne Sgepixe oF 1919

The 1919 seeding in this sub test had included besides plots of the ten grasses
and legumes sown separately, good-sized blocks of two mixtures, one representing a -
- Medjum-thick and the other a rather thin rate per acre. In both the resultant erops
the thin mixture has given the better results of the two and for some unexplained
Teason the two-year yield of either is much heavier than the yield of any of the
8ragses grown singly. If this difference had occurred only in 1921 it might have -
Deen attributed to the factor mentioned in connection with. the 1920 seedings, viz.,
,tramplmg by teams which turned mostly on the small plots when breakmg some
adjoining land. But the disparity was almost equally marked in the first year’s crop,
Which had been subjected to no such prejudicial treatment. .As the soil and contour .
Seemed well night uniform, this feature of the results is perplexing and does not
8ccord with the deductions from other tests bearing upon the question.
. These plots had been sown at the end of May on oatg drilled a few days earlier
attabout two bushcls per acre by weight. The grasses were sown at the following
es .
466802}
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Timothy and western rye grass each at 9 pounds per acre. Meadow fescue,
Kentucky blue and brome each at 18 pounds. The thin mixture comprised seeds of
gragses and clovers, the grasses consisting of a blend of timothy, western rye, meadow
fescue and Kentucky blue—of the whole 103 pounds per acre. The thick mixture
comprised the same grasses plus a little Red Top, amounting in all to 16 pounds of
grass seed per acre. There were also 8 pounds-of clover seed but the clovers failed
in this as in all other Nurse Crop areas of the 1919 seeding.

Nurse Crop TaBLE 9.—Stubble Nurse Crop Test. Two years yield of hay from the
1919 geeding of grasses. .

. . Net yield | Net yield | Two years
Designation Fraction per acre per acre | aggregate
- of acre 1920 1921 yield
(less weeds)
lbs. 1bs.
Timothy.........ooo 5 1,200 360 1,560
Westernrye grass...................... B, — 640 736 1,378
Meadow fe8Cue. ..o oo —_ 640 552 1,192
Kentucky Blue.....................oiii i — 0 384 384
Brome. ......o.ooooti e — 784 920 1,704
Thin Mixture...............coi i, i 1,713 1,826 3,539
Thick mixture.................. ... ... ... 1 - 1,168 1,680 2,848

NOTES

(1.)~—Note the effect on the second crop of timothy from an original seeding
of 9 pounds per acre.

(2.)—The western rye grass seed, being chafly, was probably not sown thickly
enough for best results. Its stand wns rather uneven.

SEOTION IITL—GRASS AND CLOVER MIXTURE EXPERIMENT

This experiment, like the nurse crop test, (Sec. II) has been carried the length
of a fourth annual seeding, the first one having been ploughed up in August of 1920
after the third crop of hay had been taken from the areas clipped in the year of
seeding and the second crop from areas not clipped in the initial year.

The primary purpose of the experiment is to compare various combinations of
legumes and grasses. So far as the former are concerned the object has been largely
defeated by lack of inoculation. Nevertheless results of distinet value have been
obtained and now that, in the case of the 1921 seeding, inoculation has been attended
to, it will be useful to check the average returns from the first two or three years
seeding against those from the seedings of 1921 and subsequent years. Already the
experiment has supplied certain links in the long chain of irrefutable evidence estab-
“lishing the need of legumes in seeding-down mixtures and the need of artificial inocu-
lation to make them an early success, Many others points are also being brought
out.

OUTLINE OF EXPERIMENT

Early in June of each year 48 fortieth-acre meadow plots have been sown in three
geries representing mixtures of certain grasses with three leguminous bases, viz., alfalfas,
common red clover and a blend of red clover with alsike. Each geries consists of two
ranges, one (range A) sown at a fairly heavy rate per acre, and the other (range B)
at a reduced rate, usually just two-thirds that of the first. In each range there aré
thus, 48 divided by 6 equals 8 plots, six of which, constituting a complete quota in
themselves, have always been sown without any nurse crop, while the seventh and
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eighth plots of each range repeat the sixth, being sown, however, on a strip of grain
drilled early as a nurse crop. The principal idea of this supplementary seeding has
been to compare, in a general way, the outcome of seeding down in June, by which time
the nurss crop was well up, with the results of sowing the small seeds directly after
the grain was drilled, as practised in the main nurse crop experiment (See Seec. II).
As the two experiments have always been laid out on adjoining land, usually quite
similar in nature and preparation, this incidental nurse-crop comparison has been
instructive. Thus far, results decidedly favour sowing the grass and clover seeds
directly after the grain is drilled rather than after it has come up. The less head
start the nurse erop has the less it strangles the “seeds.” This has been more particu-
larly true of the clovers, which until 1921, have failed almost completely under the
system of deferred seeding.

In 1921 the nurse-crop strip was an extremely thin stand of Ruby wheat and the
imoculated legumes presented reasonably good promise in the autumm.

Apart from the twelve plots seeded each year on the nurse-crop strip along one side
of the block, there are always 86 plots which lend themselves to fair averaging and
computation. Hence the various tables comprehend these only, with foot notes where
Decessary, giving the yield from such of the twelve “ nursed” plots as may have been:
left for hay. So far as the primary objects of the experiment are concerned the
thirty-six plots are complete in themselves. The usual plan has been to clip the south:
half of each plot in the year of seeding, curing and weighing the product. The north:
halves are never clipped the first year. In the second and third seasons the two halves:
are weighed geparately so that the tables of yield represent virtually 72 eightieth-acre
blots. The only exceptions are the tables presenting returns from the 1919 seeding,
which was not accomplished in time to produce anything worth cutting in that year.

PREPARATION

In 1918 this experiment was laid out on well worked breaking of the previous
Year; in 1919 on breaking back-set in May prior to the sowing of the plots; in 1920
on summer-fallow and in 1921 principally on land that had been devoted to green-
feed in 1920 after variety grain plots the year before. There was a slight exception,
bowever. The nurse-crop strip and half of each plot next it followed potatoes, while on
the other side of the block the first plot in each case followed land where drills of sun-
fowers and oats had been inter-cultivated in 1920. In both cases the growth of
clover and grass was much more prolific than after oats grown broadcast. The plots
thus unduly favoured were the plots of legumes only and the plots of legumes plus
five gragses. Otherwise the comparisons are not affected. :

RaTEs oF SEEDING

In each year except 1919 the rates of seeding have been as follows:—

Taking for example the alfalfa series, we would have in range A a plot of alfalfa
only sown at 12 pounds per acrc; a plot of alfalfa 10 pounds plus timothy 8; a plot
of alfalfa 10 plus western rye grass 8; of alfalfa 10 plus meadow fescue 15; of
alfalfa 10 with the asbove three grasses combined at the rates of 5, 5 and 9, and
.. Sixthly, alfalfa 10 plus five grasses, viz., the three named at 4, 4, and 7 as well as 4

. Pounds each of red top and Kentucky blue. .
. Range B duplicates A but is laid out in reverse order to check up on soil varia-
Yon, Except in 1919 it has been sown with two-thirds the quantity of seed used in A. -
the year mentioned the quantities of alfalfa were the same in corresponding plots
of each range but the quantities of grass seeds were reduced by one-half in range B,
the object being to give the legumes a better chance. In the absence of inoculation
is amendment proved ineffectual and was discontiued.



22

The other two series are laid out on the same model as the alfalfa ranges, a neces-
sary difference being that in the case of the red clover and alsike series the amounts
of clover seed were 10 pounds of réd and 4 of alsike for the first plot in range A
with 8 in red and 2 of alsike in those plots ef that range where grasses occurred.

CereaLs EMrrovEp As NUrsE Crops

. For the nurse crop strip the cereals used have been Marquis wheat in 1918,
Ruby wheat.and Abundance oats in 1919, Liberty hulless oats in 1920 and an extremely
thin stand of Ruby wheat in 1921, - '

INocuLATION

Inoculation’ was not practised at all the first two years. The third year the
nitro culture arrived on the eve of seeding, after the grass and clover seeds had been
mixed and weighed out, so that there was opportunity to treat only the seed in the
plots where the legumes occurred unmixed with grasses. In 1921 all thé clover and
alfalfa seed was treated with soil applied by the glue method.

FinpiNes To DATE

Though it were premature to form many definite conclusions, it cannot be amiss
to draw attention to a few points that stand out from the work thus far.

Table 7 brings ovt the extremely poor performance of the legumes as sown without
inoculation in 1918 and 1919. Observe by table 11 their much improved- showing,
relative to the grass mixtures, in the 1920 seeding, even although the stand of some
in the latter instance was very incomplete from imperfect distribution of sticky seed,
sown in a poor light. The alfalfa was particularly handicapped by this cause.

Comporing the three leguminous bases, alfalfa makes the best general showing in
the legume-only plots. That it does not seem to carry this lead throughout all the
grass combinations is probably due to the fact that the alfalfa layout has always to
date occupied the highest and driest area of the three series and on such soil the
grasses, which have, as yet, furnished the bulk of thé total crop, do not yield so
heavily as on the slightly lower slopes where the other two series have been paid out.

Eight years’ observation has convinced the Superintendent that of the three
legumes involved alfalfa is distinctly the most suitable to local conditions save for
one drawback, It does not mature any seed worth mentioning while the others do.
This means repeated importation with high cost and perpetual danger of fresh weed
infestation.

The extremely poor results from seeding clovers and grasses—particularly the
former—in June on early-sown nurse crops has already been pointed out, but will
bear emphasis. ’

In this-experiment as in those covered by section I, western rye proves easily
the highest-yielding grass. That it fell down slightly in the 1920 seeding was prob-
ably due to an uneven stand, the seed having been somewhat chaffy.

Timothy and Meadow fescue rank about egual. The former did more poorly
than usual in 1921 and the latter relatively better than usual. This was remark
before haying in respect to the crop of both the 1919 and 1920 seedings. Reason
unknoewn.

The extent to which hay yields are affected by slight differences in soil quality
and contour is repeatedly demonstrated, emphasizing the advantage of extensive
systems of plots such as the experiment affords. From such a plan of seeding, repeated
a number of years, fairly trustworthy deductions should ultimately be derived.
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Gnrass ‘AND CLovER MixTures ExXpPERIMENT—TABLE 1

Seeded June 11, 1919—Two years’ results

. 1920 Crop 1921 Crop Two years
Pounds per acre Pounds per acre Twoyears|{ Twoyears| crop.
— - crop crop _ | Average
Range | Range |Average| Range | Range |A verage| Range A | Range B both
A B |2 ranges| A B |2 ranges ranges
- Lb. Lb. Lb.
Alsi jes—
Calce and JRed Clover Serics 1,0 560 8200 1,000........ 00| 2,080 seo] 1,320
Clover and timothy .. .. 2,520 2,920 2,720 1,120 1,220| 1,170 3,640 4,140 3,860
Clover and western rye... 3,080, 2,680 2,880 1200 2,320{ 2,260 5,280 5,000 5,140
Clover and meadow fescue.. 3,080 2,360| 2,720 9201 1,900( 1,410] 4,000 4,260 4,130
Clover and throo grasses.. 1 3'se0| 2.5200 3180 1,140| 1,820} 1480 4,980 4,340 4,660
Clover and fivegrasses........ .- 3,600 2,920 3,260] 1,240 1,780 1,510 4,840 4,700 4,770
AVOrages........ooooiioinns 2,867 2,327 2,597) 1,270 1,506-G| 1,388-3 4,137) 3,833-6{ 3,085-3
Red Clover Series— i
%lov:rv(?;ly??? .................. 720! 760 740 1,200........ 600! 1,920 760 1,340
Clover and timothy.. 2,520) 2,900 2,740} 1,460 1,460 1,460] 3,980| 4,420 4,200
‘Clover and western rye. . 2,400{ 2,840 2,620] 3,000 2,620 2,810 5,400 5,460 -~ 5,430
Clover and meadow fescue. . 2,440 2,1201 2,280] 1,880 1,720 1,800 4,320 3,840 4,080
Clover and three grasses. ...1 3,080 2,680 2,880 1,580 1,640, 1,610 4,660 4,320 4,490
Clover und five grasses........ oo 2,840) 2,8001 2,820/ 1,160 1,720 1,440 4,000 4,520 4,260
Averages................... 2,333 2,360 2,346( 1,713-3] 1,626-6 1,620y 4,046-3) 3,886-6) 3,966.5
Alfalfa Series— .
ﬂfalfae;:l’; ....................... 1,620 1,760 1,640 960 1,120, 1,040] 2,480 2,880 2,680
Alfalia and timothy.. e 2,28 2,640; 2,460 1,180; 1,320 1,250 3,460 3, 960! 3.710
Alfalfa and western rye... 2,280 4,000 2,140 1,860 2,180 2,020 4,140 6,180 5,160
Alfalfa and meadow fescue. . 3,240[ 2,680] 2,960 1,400 1,260 1,330 4, 840 3,940 4,290
Alfal{a and three grasses. . 2,560( 3,400| 2,980 040l 1,340 1,140 3,500, 4,740 4,120
Alfalfa and five grasses............ 4,120 3,920 4,020 1,860, 1,280 1,570 5,980 5,200) 5,590
Avorages................o. 2,666 3,006 2,866| 1,366-6] 1,416-6] 1,391-6} 4,032-6| 4,482-8) 4,257.6
Grand averages............. 2,622) 2,584 2,603 1,450| 1,483-3| 1,466-6 4,072| 4,067-6) 4,060-8

SurrLeMENT TO TABLE 1

Yields five- grass mixtures after nurse crops—1920 crop only. Plots broken after one
cuttmg of hay ..

Red and | Red
- Alsike Clover Alfalfa .
Designation plus 5 plus 5 plus & Averages,
: grasses grasses grasses
After Ruby wheat..........cvoiiiiiaiiian 1,440 1,040 1,240 1,240
After oats for green feed.. e 1,000 520 1,240 920
1,220 780 1,240 1,080

Note.—(1). The land where this experiment was located was high and rolhng
with a thin layer of black loam. It was backset deeply and seeded June 11, 1919 and

not cut in the year of seeding. . .
~ (2). The nurse erop strips were ploughed up in 1920 and two clover plots in range

B early in 1921.
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Grass AND CrLover MixTures—TABLE 2

Comparing two years’ crop from three leguminous bases. Grass and Clover mixtures,
' seeding of 1919

Pounds hay per acre
Designation 1920 1921 Aggregate
. Crop Crop two crops
Average of 12 plots red clover and alsike series 2,597 1,388-3* 3,985-3*%
“ 12 plots red clover series........... Jd 2,348 1,620 * 3,966-5*
“ 12 plots alfalfa series.......... ...ttt 2,866 1,391-6 4,257-6
“ 36 plots, all 3series...............ooviiiiiiiiia, 2,603 1,466-6 4,009-8

Grass AND CLovEr MixTures—TABLE 3

Comparmg Ranges A (full seeding) with Ranges B (about two-thirds seeding).
Two years’ crop from 1919 seeding

Average pounds Hay per acre
Designation Ranges A Ranges B
1920 | 1921 | 2years 1920 | 1921 | 2years
Alsike and red clover series............. 2,867 | 1,270 4,137-0 2,327 | 1,506-6 3,833-6
Red cloverseries....................... 2,333 1,713-3 4,046-3 2,360 1,526-6 3,886-6
Alfalfa series........................... 2,666 1,366:6 4,032-6 3,060 1,416-6 4,482-6
Average threeseries.................... 2,622 1,450 4,072-0 2,584 | 1,483-3 4,087-6
Average advantage or disadvantage of|
thicker seeding.................... 38 —33:3 4.3

Norte.—For the reason explained in the foot note under Table 2 the thin seeding
was unfairly handicapped. Could the two clover-only plots in ranges B have been
left for cropping in 1921 they would, if they had produced anything at all, have
thrown the net balance of the two-years’ aggregate yield in favour of the thinner
seeding. ’ ‘

Grass anp Crover MixTures—TABLE 4

Comparing the three legumes one with another and the averages of the three
grown singly with the averages of the various grass mixtures in which they have
been respectively combined. Two years’ crop from the 1919 seeding.

Pounds Hay per acre
Designation
1920 1921 2 years
Red cloverand alsike only........... ... ... . ... ..., 820-0 500-0 1,320-0
Red CloVer ODLY ... vreer ettt e 7400 600-0 1,340-0
AMRIa only. .. . 1-040-0 2,680-0
Average of legumes plus timothy.............. . . 1,293-3 3,933-3
“ « western rye grass ) 2,363-3 5,243-3
“ “ meadow fescue..................... 0 ... ..., 2,653-0 | 1,513-3 4,166-3
“ “ three grasses. ..........ooviuit e . 1,410-0 4,423-0
s “ fivegrasses................. O, 3,366-6 | 1,506-6 3,873:3

* These four averages have suffered slightly by reason of the ploughing up of the two clover plots in
Ranges B before haying in 1921, this being expedient owing to the thin, weak stand affording weeds &
chance to grow. At the most, the two starred averages in the third column may thus have been ulled
ii'g:fn a hundred pounds each ; probably much less, however, for the two plots in question promisecf very
ittle crop.
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(Grass AND CrLovER MixTures—TABLE §

Comparing aggregate crops -to date from three leguminous bases, seedings of 1918
and 1919. (In the case of the 1918 seeding South halves only (clipped in year
of seeding) are considered. The 1919 seeding was mnot clipped in the initial

season.)

Pounds of Hay per acre from

Designation 3 crops 2 crops | Average

of 1918 of 1919 of both

seeding | seeding | seedings

Average yield 12 plots.

Red clover a,nd alsxke serjes 7,213 | 3,985-3 5,509-1
Red clover series. 6,920 1 3,966-5 5,447-7
ANBIE SETIOB. o v oo oo e oo 6,746 | 4,257-6 | 5,501-5

Grass aAND CLOVER MixTures—TARLE 6

Comparing thick versus thin seeding ranges A and B. Total crops from seedings of
1918 and 1919." (See heading of Table 5.)

Ranges A. Full seeding Range'B, ‘Thin seeding

3 crops 2 crops |Aggregate] 3 crops 2 crops JAggregate
Designation 1918 1919 | crop both} 1918 1918 | crop bgoth

seeding | seeding | seedings | seeding | seeding | seedings
‘Alsike and red clover series. ........... 7,240 | 4,137-0 | 11,377-0 | 7,186 3,833.6 1 11,019-6
d clover series..................... " 7,106 | 4,046-0 | 11,152.3 | 6,733-0 | 3,886-6 | 10,619-6
alfa series.......................... 7,053 4,032:6 | 11,085-6 6,440-0 4,482,8 | 10,922~(_}
7,133 4,072-0 | 11,205-0 6,786-3 4,067-6 10,853-9

Net mean advantage from all series of thick over thin seeding 851 pounds hay
per acre, or say 70 pounds per acre per annum,

Guass axp Crover Mixrores—TaBLE 7

Comparing the three legumes with each other and the averages of the three grown
singly with the averages of the several grass mixtures in which they have been
combined. Results from seedings of 1018 and 1919.

Hay, pounds per acre

Total Total Total Total Total
3 years’ crop | 2 years’ crop | 2 years’ crop | 2 years' crop | 2 years’ crop
from from from rom Yom
8. halves of | N. halves of | 1010 seeding | 1919 seeding | 1919 seeding
Designation 1918 seeding | 1918 seedi (not clip) and and
(clipped in | (not clippe in initial 3 gea,rs crop | 2 years’ orop
initial in initial year) halves N. halves
year) year) 1918 seeding [ 1918 seeding
- Red clover and nlsﬂ(e onl 4,080 1,960 1,320-0 5,400-0 3,280-0
Red dlover only.. v 3240 2,560 1,340-0 4,580-0 3.900-0
Alfalfa only.. .. 4,480 2,440 2,680:0 7,160-0 5,120-0
ver: ¥ o8 plus—
Tafxﬁghil.e.g.‘f?‘ : .p_‘.‘ ...... 8,040 5,493 3,933 | 11,9733 9,426.3
Western rye gra.ss ......... 9,013 7,520 5,243-3 14,2563 12,763-3
Meadow fescue. . o 6,386 5,610 4-166-3 10,552-3 9,676-3
Three grasses............. 7,680 7,160 4,423.0 12,103-0 11,583-0
Five grasses.............. 6,706 5,920 . 3,873:3 10,579-3 9,793-3
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GRrAss AND CLoverR MixTURES—TABLE 8

Presenting yields of hay to date in pounds per acre from the 1920 Seeding

South halves North halves (not clipped
(clipped in year of seeding) in year of seeding)
Designation Range A Range B Average! | Range
full seeding two-thirds seeding two | Range | g twgo- Average
two - | A full thirds | _two
Two Two- | ranges [seeding eeding| TAREES
1920 1921 year 1920 1921 year two 1921 | 1021 2| 1991
agg'te. agg'te. | crops
Alsike and Red Clover Series—
Cloversonly........ e 320 1,360 1,680 560 ‘760 1,320/ 1,500( 1,880 1,280 1,580
Clover and timothy.. 1,360 1,280 2,64 1, 2801 1,840 3,120 2,880 1,960 1,120 1,540
Clover and western rye grass.. . 1,120, 1,800 2,920 1,280{ 2,600 3,880 3,400 2,120] 2,920 2,520
Clover and meadow fescue... .. ,2000  2,3200 3,520; 1,520 2,120 3,640! 3,580, 2,200; 2,520 2,360
Clover and three grasses 720, 1,840 2,560 1,760 2,120, 3,880 3,220 2,080 2,560; 2,320
Clover and five grasses. 1,2007 2,160; 3,360; 2,240| 2,280 4,520 3,940; 2,040 2,120} 2,080
Averages................. 986-7| 1,793-3; 2,780] 1,440 1,953-3] 3,393-3| 3,086-6} 2,046-6| 2,086-6| 2,066-6
Red Clover Series—
Cloveronly....... 560) 2,400 2,960, 320 1,640 1,960 2,460 2,520| 3,120 2,820
Clover and timoth 2,400| 2,440 4, 840 800: 1,160| 1,960 3,400 1,600] 1, 600; 1,600
Clover and wsstern 80| 1,960 2,040( 1,040 1,960( 3,000 2,520 1,480} 3,000] 2,240
Clover and meadow fescue 720 2,440| 3,160 720 2,400 3,120 3,140 2,840 2,620 2,680
Clover and three grasses 1,760 1,640 3,400 880| 2,880 3,760 3,580 1,366 2,160 1,760
Clover and five g rasses. 1,840 1,800 3, 640 1,200 2,160 3,360 3,500 1,280 1,560 1,420
Averages...........o..u0e 1,226.7( 2,113-3| 3,340| 826-7| 2,033-31 2,860 3,100! 1,846-6| 2,326-6| 2,086-6
Alfalia Series— . ‘
Alfalfaonly......... 560 760 1,320/ 2,160 2,080 4,240| 2,780; 1,440{ 2,240{ 1,840
Alialfa and timothy.. 1,120, 2,120 3,240 1,840, 1,680 3,520 3,380 1,880; 2,280 2,080
Alialia and westernr Tass. . . 880] 1,880 2,760 1,760 2,280 4,040 3,400 1,840 2,640| 2,140
Alfalfa and meadow fescue. ..... 1,040( . 2,360] 3,400 960| 2,040 3,000( 3,200f 2,320 2,880 2,600
Alfalfa and threegrasses........ 2,000 2,280 4,280 1,040| 1,840, 2,880 3,580 2,920; 3,200| 3,080
Alfalfa and five grasses......... 1,840 3,200] 5,040 1,440/ 1,280 2,720 3,880 3,720 2,320 3,020
Averages.............. ... 1,240, 2,100 3,340 1,633-3| 1,866.7| 3,400| 3,370{ 2,320{ 2,503-3| 2,456-6
Grand averages three series. .. ... 1,151| 2,002-3| 3,153-3| 1,266-6} 1,951-1| 3,217-7| 3,185-5 2,071| 2,335-5{ 2,203-2

Tegumes and five grasses after nurse crop of hulless oats (only 3 plots left for hay).

.

Grass AND CrLover MIXTURES

n Range B of the red clover and alsike geries
In Range B of the red clover series
In Range B of alfalfa series

1,080 1bs. hay per acre
.. 900 Ibs. hay per acre
1,060 1bs. hay per acre.

TanLr 9

Comparing the three leguminous bases in ‘Orass and Clover mixtures. Yield in
pounds of hay per acre from seeding of 1920

S. halves both Ranges, N. halves
clipped in year of both Ranges Averages
seeding not clipped | both N. and
Designation in year of N. halves
ggregate| seeding
1920 | 1921 l 2 crops
Average yield of 12 plots. .
Red clover and alsike series 1,213-3 1,873-3 3,086-6 | . 2,086-6 2,576-6
Red clover series 1,026.7 | 2,073-3 3,100-0 2,086-6 2,593-3
Alfalfa series.......................... 1,;386-7 1,983-3 3,370-0 2,456-6 2,913-3
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Grass AND CrLover Mixtures—TABLE 10

Comparing the South Halves of Ranges A (ful] seeding) with Ranges B (two-thirds
seeding). Results to date from seeding of 1920

8. halves N. halves Average
clipped in year not clipped in year results,
. of sceding of seeding both halves
Designation -
Ranges A|Ranges B, Range A,| Range B,
Aggregate| Aggregate] Range A,| Range B, full 2-thirds
. 2 crops | 2 crops 1921 - 1921 seeding | seeding
Alsike and red clover series.............| 2,780-0 |- 3,393-3 | 2,046-6 | 2,086-6 | 2,413-3 2,740-0
Red cloverseries........c.c...cooooonnn 3,340-0 { 2,860-0 | 1,846-6 | 2,326-6 | 2,593-3 2,593-3
Alfalfa series.............vooovveie.....| 3,340-0{ 3,400-0 2,320-0 2,593-3 2,830-0 2,996-6
Average three series.................... 3,153-3 | 3,217.7 | 2,071-0| 2,335-5 | 2,6i2-2| 12,7766
Mean advantage of thinner seedings.....|.......... 644 .......... 2645 |.......... 164-4

Grass AND Crover MixrureEs—TABLE 11

Comparing the three legumes one with another and these with the respective aver-
ages shown by the various grasses with which they have been combined. Results
to date from the 1920 .seeding. :

Total Crop 1921
2 years' crop | from halves
from halves | not clipped

Designation _ clipped in year of
in year of seeding
seeding
*Red clover and alsike Only. ......covt oo 1,500-0 1,580-0
*Red clover only 2,460-0 2,820-0
*Alfalfa only...o oo e 2,780-0 1,840-0
Average of three legumes plus:— _
TEIOERY . .o oot et e e 3,220-0 1,740-0
Western Ry IaSS. ..o oo ovu et e 3,106-6 2,300-0
Meadow fescue................ R 3,306-6 2,546-6
THree Erasses........ocoovenoe o s 3,460-0 2,380.0 .
FAVE GIASSES. ... oevegeene e e n e 3,773:3 2,173.3

* The legume-only plots were seeded by lantern light with nitro-culture-treated seced, sticky with the
(BiWeebened—skim—milk medium. Several of them, notably the alfalfa plots, had the sced very imperfectly
istributed. .

SECTION IV.—A THICKNESS OF SEEDING TEST WITH GRASSES

For the purpose of obtaining more exact information than seemed likely to be
-furnished by other experiments as to the quantities of seed per acre of the leading

grasses which it was advisable 1o use when seeding down, a thickness-of-seeding test
with grasses was commenced in 1919 and the seeding has now been twice repeated.

The most prominent Jesson suggested to date is the unwisdom of drawing hasty
conclusions. Despite elaborate care to select and maintain uniform conditions of
soil and treatment, unexpected discrepancies will creep in. Sometimes it is a shock
of grain standing too long on a certain new-seeded plot; sometimes an unsuspected
difference in soil. These little things often affect plot yields rather seriously. The -
work must be repeated and continued.

This much may be said safely. When seeding is done without nurse crops and
weeds are held in check by pulling, very thin grass seedings, evenly distributed, will
Sometimes give excellent crops. On account of weeds, however, the lower limit
8hould not be too closely approached in field pructice. On the other hand, the six-
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pound seedings of timothy, while giving a good enough crop in 1920, produced a
very short fine hay in the second cropping year. A medium course is best—five
pounds of timothy seems about right.

A very interesting comparison lies between the 1919 timothy plots seeded with
versus without nurse crop. The former plots produced small crops in 1920 but con-
sistently better ones in 1921. The latter cut heavy crops in 1920 but fell off badly
in the next season. The two-year aggregate yields, however, were much heavier
from the plots seeded alone.

A similar tendency was exhibited by the rye grass, only the falling-off in the
case of the no-nurse-crop plots was not nearly so marked.

The behavicur of both grasses in the respects.noted is substantially in accord
with previous experience at Beaverlodge.

THICKNESS OF SEEDING—TABLE 1
Presenting, in pounds of hay per acre, two years’ results from 1919 seeding.

Seeded without Nurse crop Seeded with Nurse crop
Designation |Aggregate Aggregate

1920 1921 two 1920 1921 two

. crops erops
Timothy at 2ibs. per acre. 5,440 1,548 6,988 880 1,940 2,820
“ 3 “ . 5,360 980 6,340 1,520 2,280 3,800
“ 4 “ 5,600 980 6,580 1,880 2,160 - 3,840
“ 5 “ . . 5,200 1,056 6,256 2,320 2,880 5,200
“ 6 oo R N 4,640 980 5,620 2,240 2,440 4,680
Western rye at 4 lbs. per acre. . 4,000 3,128 7,128 800 3,700 4,500
“ 5 “ .. o 4,160 3,168 7,328 1,120 3,280 4,400
“ 8 “ 3,680 3,384 7,064 1,200 3,520 4,720.

NOTES

(1) History of area~—1917 land broken; 1918 cereal plots east and west; 1919
spring-ploughed in May and harrowed twice, seeding in 1919 at rates specified, in
plots north and south, crosswise of the wcereal plots. North half of each plot was
seeded with a nurse crop of 8 bushels of oats per acre, the two north swaths of which
were cut for hay when oats were in the milk, yielding 6,240 pounds oat hay per acre.

(2) Land apparently uniform except that thickest seeding of rye grass was
located on rising ground, especially the part seeded without nurse erop.

THICKNESS OF SEEDING—TABLE 2
Presenting results to date in pounds of hay per acre from the 1920 seeding

Seeded without Nurse crop Seeded
with
Designation Aggregate| Nurse crop
1920 1921 two —_—
years 1921
Timothy at 2 ibs. per acre ) 1,600 2,720 4,320 1,960
« 3 “ . 1,760 3,200 4,960 1,880
« 4 « 1,440 3,600 5,040 1,800
“o 5. « 2,400 3,600 6,000 2,200
“ 8 “ 2,400 3,600 6,000 2,040
Western rye at 8 1bs. per acre ’ 1,920 5,520 7,440 2,120
“ 8 “ e 1,120 6,720 7,840 2,480
“ 10 “ 1,120 4,480 5,600 2,440
-

NOTES

(1) Location abutting the 1919 seeding.
(2) 1917 broken; 1918 cereal plots” (east and west) ; 1919 summer-fallow; 1920
seeded May 81 to grasses as noted on chart, plots north and south, crossing previous
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plots of cereals. North 2 rods of each plot seeded with a nurse crop of oats (cut in
milk) and beardless, hulless barley cut very short when grain wsas nearing maturity.
South rod of each plot seeded without nurse crop.

(3) Soil appeared reasonably uniform although the thickest seeding of rye grass
was handicapped by being on rising ground, . .

THIOKNESS OF SEEDING—TABLE 3

Presenting first season’s crop from the one-eightieth acre plots seeded without nurse
crop and cut high about August 24. 1921 seeding

Yield
per acre from
Designation 1921
geeding

1,200
1,680
1,800
1,880
1,320

Tim?‘thy atlg 1bs. per acre

I 4 “
“« 5 £
& 6 “

Western rye grass at 6 lbs. per acre 1,120
“ 8 “ 1,160
“ 10 880
“«© 12 720
[ 14 520

160
A R 100
«ag 500
« 1« 280

. NOTES

(1) Location: South of 1920 seeding of this test.

(2) History of area. Broken 1917; cropped in 1918 to cereal plots running east
and west; summer-fallowed in 1919; cereal plots same direction in 1920; spring-
worked- and spring-plowed in 1921 and seeded to this test with plots running north
and south.

Several western rye plots, particularly those seeded at 12 and 14 pounds, and
more particularly the latter, were mutilated and reduced in yield by the necessity
of pulling and clipping volunteer oats where rows of oat stocks had stood on the
variety plots of 1920.

(3) From the two strips of oats grown as a nurse crop across the north halves
of these Tanges a good quality of green-feed was cut about September 12, amounting
to 5,500 pounds per acre. The area might be roughly classed as three-fifths stubble
ground and two-fifths summer-fallow, after the scuffled paths between the previous
season’s grain plots. Growth on the paths was about twice as heavy as on the stubble

strip. . ! d

SECTION V.—SPEQIAL ALFALFA EXPERIMENTS

Some exceedingly important data, though on lines other than contemplated
when the work was planned, have been furnished by a couple of special alfalfa
experiments seeded in 1918 on well-prepared breaking of the previous year. Two
distinct soil types were represented.
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SUBSECTION (A) ¢

At the front of the grounds, facing the highway, was a willowy raw clay knoll
showing but two or three inches of black loam when broken. In the spring of 1918
this loam was turned under by deep back-setting, done to make sure of extermi-
nating all native perennials. On this land were laid out duplicate ranges of a
variety test, comprising six well-known hardy kinds of alfalfa in each range. The
seed of these six varieties was treated with nitrc culture and a supernumerary plot
in each range was sown with untreated seed. There were thus two ranges each
consisting of seven fortieth-acre plots with paths between. Sown June 13 on a fine
seed bed, they made an even, healthy growth and went into winter with six to ten
inches of top. The next spring opened dry and cold, with extremely unfavourable
growing conditions in the early part. Though little winter killing had occurred in
the alfalfa plots, the growth was extremely tardy and disappointing. After a time
the marging of the plots next cultivated pathways began to show up pretty well and
by haying were nearly two feet tall with abundance of bloom. Interiorly the plants
maintained a weak, pale appearance and when cut in July the new shoots werc
scarcely taller than the old bottom. Indeed, the crop of 1919, small as it was, con-
sisted. largely of the old bottom plus the vigorous growth from the narrow strips
bordering the paths. After haying, the south range was double-disced, the north
range being left untouched. .

The fall of 1919 and the spring of 1920 were characterized by exireme precipi-
tation, the subsoil everywhere being saturated. Yet the behaviour of these plots was
no better than it was the year before, barring certain scattered areas of irregular
shape ‘and size where the growth and colour began to improve markedly, the plants
soon attaining a height of. twelve to twenty inches, with green colour, while the
surrounding areas, five or six inches in height, were pale, stunted and gradually
yielding up the ghost to grass. Examination revealed nodules unvaryingly present
on the good areas and never on the others. The inoculated patches were quite as
noticeable on the check plots at the west end of the ranges as they were on the plots
that had been sown with treated seed, from which fact it is deducted that the nitro
culture used must for some reason have been ineffectual. The areas which showed
chance inoculation jn 1920 were considerably more extensive on the south range
than on the north one. This may have been due in part to the discing of the south
range after haying in 1919 and in part to distribution of the bacteria by water
traversing a slight “draw” which after crossing an inoculated patech in a corner of
the west plot of the north range, spread across some portion of every plot in the
south range. In this depression inoculation was fairly general, though not universal.

RIVALLING THE CONTRASTS OF POT EX?ERIMENTS

In his study of agricultural literature the writer has never encountered an
instance where a single factor in ‘plant nutrition, other than moisture, -has produced
in field work such a great contrast as was shown by these nodule-supplied plants when
compared with uninoculated ones around them. It was nearly as great as the differ-
ence between inoculated and uninoculated legumes in pot-culture experiments where
these are grown in pure quartz sand supplied with all the elements of fertility except
nitrogen. -And just here it is interesting to note parenthetically that similar con-
trasts were found during the same season in plots of alsike and common red clover
seeded in 1918 on a distant part of the Station without any attempt at artificial
inoculation and no known chances of accidental inoculation.

SPREADING THE “ ANT-HILLS ”

During the summer of 1920 these inoculation contrasts were pointed out to many
visitors, one of whom insisted that the vigor of growth on the good patches was due

.
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to the fact that ant-hills must have been ploughed up here. Why the ant-hills had
not manifested their effect more promptly he omitted to explain, nor did he venture
to account for the steady expansion of the good areas. With a view to further extend-
ing the activity of the “ants” in question, loam from a well-inoculated plot of sweet
clover was broadcasted over the twelve alfalfa plots which had been originally sown
with treated seed, keeping the extreme west plot of each range still as a check. This
inoculated soil was applied on July 24, 1920, during a steady rain. The plots were
mown August 2 and on August 4, after the hay was removed the seven plots in the
south range were again double-disced. Towards the close of summer, some of the
plots in both ranges improved decidedly in eolour and vigour of growth, but a few in
the north range manifested little or no improvement. The soil here was quite a
compact clay and the alfalfa plants had already been starved nearly to death. Certain
experience detailed in an earlier section of this report (see section 2) raises the
question whether the symbiotic bacteria found their way down to the roots in this
tenacious soil before being killed by sunlight. However this may be, it is noteworthy
that soon after the inoculated soil was broadcast, every treated plot in the south
(disced) range showed decided improvement over the greater portion or in some cases
the whole of its area, so much so that in early September the better half of the range
was tut and the aftermath cured into hay. This cutting was too late to admit of a.
third growth for winter protection and considerable dormant injury occurred on this
late-clipped half of thé range. Weights of the two halves taken separately in 1921
revealed the effect of this abuse.

In 1921 the north range, which had become quite grassy and weedy and was stili
very incompletely inoculated, was ploughed up before haying, the south range after
haying. The idea was to prepare the land thoroughly and reseed alfalfa under favour-
able conditions on, at least, part of the area.

A TOUR-TO-SIX-HUNDRED PER CENT INCREASE BY INOCULATION

Figures sometimes indicate, sometimes magnify and sometimes minify the lessons’
of experimental plots. In the accompanying table they fail to enforce the conclusions
as strongly as did simple observation of the growing crop. Their trend, however, is.
clear enough. Despite the fact that 1921 was quite as unfavourable a season for hay-
ag 1919 had been; that the 1921 crop was not augmented by any old bottom to speak
of; that the stand had been impaired by encroachment of weeds and grass before
inoculation took effect, and that, even at the last, inoculation was not yet completely
general, the 1921 crop of the south range wasg nevertheless 76 per cent heavier than

. the 1919 crop of the same range, and if we were to consider only the half of this range
that was not adversely affected by too late clipping in 1920—which was until then
the poorer half by far—we should have an inerease of 115 "per cent of the third over
the first crop. Under strictly field conditions, where there would be no scuffled paths
to furnish an extra quota of nitrogen from organic sources to the plants growing on
the borders of the plots the percentage of increase due to inoculation would be far
greater still. Indeed, it is safe to say that on this clay type of soil inoculated areas
produced in 1921 four to six hundred per cent more top growth than did uninocu-
lated areas in any of the three croppmg years. This estimate, if anything, errs on
the side of being over-conservative. It is borne out, too, by plenty of other evidence
at the Beaverlodge Station. Romance pales before this illuminating record of fact.
“Who can estimate its import to the future of the vast Northland?

ALFALFA—TABLE 1

Comparing yields of disced and undisced ranges of the alfalfa variety test. plots
seeded in 1918. Also comparing the 1921 crops of, the two parts of the south rango.
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one-half of which had been cut in September, 1920, and consequently winter-injured.
Yields hay in pounds per: acre.

South Range disced
“each year after
: haying and also| North Range
Designation traversed by a| not disced
draw where run-| after haying
ning water seemed
to help spread in-|
. oculating bacteria.

1010 Crop. .. oo 1,119. 1,079
1020 CTOD. ..o e e 1,748 1,515
AgEregate 2 Crops. ...v.v vttt 2,867 2,594

1021 CTOD. oottt e 1,971 Plpughed up

1921“()Jrop from that portion of South Range clipped in September,

2 T . 1,531
1921 crop from that portion of South Range whose 1920 aftermath
was left for winter protection.........................coiiiai.. 2,411
Difference

............................................ 880

SPECTAL ALFALYA EXPERIMENTS
SUBSECTION (b).~—CULTURAL TESTS WITH ALFALFA

Whereas the variety test discussed under subsection (a) was located on a raw
heavy soil on a knoll at the front of the farm, another series of plots designed to
compare drills versus broadeast seeding and also different quantities of seed per acre,
were laid out at the rear of the farm on land with a deeper black loam top and a
varying but generally more open sub-soil, some of it quite friable fo a depth of twenty
inches while other parts ran quickly into a medium-hard chocolate clay. Being due
North of the variety test, this land was broken not merely in the same year but on
exactly the same days as the land devoted to the variety test and its subsequent
cultivation was the same except that it was not-all back-set before seeding. It was
sown four days later with an Ottawa strain of seed, which occurred also in the variety
test, and the seed was treated with nitro culture from the same source as that used in
the other test. The same men performed all the work, which was very carefully
attended to in every detail. The broadcast area here behaved at first much the same
as did the variety plots—growth good in the season of seeding, but very disappointing
the next. It was not quite so poor, though, for notwithstanding the larger area of this
plot, with its correspondingly lower percentage of path-bordered margins, the 1919
yield was 1,248 pounds of hay per acre as against ten to eleven hundred in the average
of the variety plots. Apparently in the absence of inoculation the greater depth of
black loam was of advantage. Also, it was conspicuous that inter-cultivated rows,
where not sown too thickly, yielded far more heavily at first than the Lroadeast area.
One plot of 80 inch drills seeded at 2 pounds per acre yielded at the rate of 3,120
pounds of hay, which, however, was coarse, hard and stemmy. In the broadcast area
considerable evidence of inoculation was noticed in the autumn of 1919, a good deal
more in the early part of 1920 and by the time of cutting the 1920 aftermath it had
become pretty general, the result being a very encouraging and fairly even growth
with a profitable second cutting-of hay taken early in September. This was too late
for the good of the stand, as was revealed by a degree of impairment in vigour noticed



33

the ensning spring. Towever, two cuttings of hay were again obtained in 1921, the
first on July 14 and the second August 24. Kven this was too late to allow an
adequate third growth for winter protection. Iad the first cutting been taken off
sooner, as it might have been only for being deferred a few days awaiting the visit
of the Dominion Agrostologist, the second might possibly have been secured in time
to make a moderate third growth before the winter. As it is, this piece has now cut
two crops per season for two years in succession, amounting to a ton and a half per
acre in 1920 and two tons in the less favourable season of 1921. Nor should it escape
attention that in the second and third years of eropping, the broadcast area, now fully
inoculated, is rather outyielding the drills. Considering that part of the broadcast
area iz traversed by a bad seepage draw leading from a neighbouring pond and that
this area is rather soddy with a comparatively inferior growth of alfalfa, the average
of the whole broadcast area to date is encouraging, particularly when one considers the
tardiness with which inoculation took effect. In those portions of the drill plots where
the growth was best during the year after seeding, examination discovered a rich
looking and friable subsoil to a depth of eighteen or twenty inches. It appears
probable that where the alfalfa plant has to depend upon soil nitrogen, a rich, open,
friable type of soil and subsoil affords it the best chance. When fully inoculated, it
thrives conspicuously on some of the hardest, waxiest types of clay, as the writer
well knows from extensive experience in southern Ontario and more limited experience
recently at Beaverlodge. It would also scem plaugible that the symbiotic bacterial
occurring sporadically in initial seedings are more readily distributed through the
friable soil than through an impervious clay. At all events, close watch during the
summer of 1920 showed that the evidence of inoculation spread much more rapidly
and thoroughly in the broadcast area of these cultural plots than in the variety
plots dealt with in subsection (a). Strange to say, also, the broadcast area appesred,
from the rather inadequate observation bestowed upon this particular point, to have
inoculated more readily than the drills. Both areas were double-disced after haying
in 1919 but the drills had been scuffled occasionally as well, which should have
assisted materially in distributing the bacteria. Whether the comparative adequacy
of goil nitrogen available to the inter-cultivated drills enabled them to resist the
8ymbiotic bacteria ig a nice point of speculative interest to bacteriologists. Probably
the examination in respect to this detail should have been more elaborate. )

Excavation at one corner of the plot discovered a fairly stiff chocolate sub-soil,
permeated to a depth of about three feet with strong branching roots well supplied
with nodules on their upper six inches. .

Analysis by the Division of Chemistry, Ottawa, revealed that this soil showed a
slightly alkaline reaction.

In the accompanying table attention is directed to the fact that while the plot
of 30 inch drills seeded at two pounds per acre has given a greater three-year
aggregate yield of hay than the broadecast area, this lead was obtained in the first
crop before the broadeast area was benefited by inoculation. Since then the latter has
been progressively improving, its 1921 yield being substantially greater than the
corresponding cuttings of the alfalfa in rows. ‘

46680—3
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ALFALFA—TABLE 2

Presenting yields of hay in pounds per acre from alfalfa plots in the cultural test.
1918 Seeding North (only remaining) Range

Yield Yield 1920 Yield 1921 Total

. . 1919 : crop

Designation 1 cutting | First | Second [ Total2 | First | Second'| Total 2 | three

only cutting | cutting | cuttings | cutting | cutting | cuttings vears
30 inch drillsat 21bs............... 3.120 1,980 840 2,820 2,520 1,035 3,556 9,495
30inch drillsat4 lbs.............. 2,400 1,260 720 1,980 1, 800! 1,085 2,865 7,245
24 inch drills at 2-51bs............. 1,320 1,740 1,440 3,180 1,920! 1,820 3,540 8,040
24 inch drillsat 51bs............... 960 1,200 1,320, 2,520, 1,860 1,140 3,000, 8,480
Broadcast—average several rates. . 1,243 1,250, 1,775 3,025 2,634 1,431 4,065 8,333

SeerioN VI—-Ixocvration Trsts WithH LEGUMES

Though the whole work with forage crops, in so far as it relates to alfalfa and
clover, furnishes one conclusive chain of evidence in favour of inoculation, it has been
thought well to clinch the matter with an annual succession of specific tests upon
this point. A cursory review of these is in order, prefaced by the preliminary experi-
ence,

EARLY EXPERIENCF——A CIHRONOLOGICAL RECORD

In 1914 alfalfa and common red clover were first sown at the Beaverlodge
Station. In 1915 and thereafter annual seedings were made. Until the latter part
of 1919, no nodules, or practically none, were ever observed on the roots of clover
or alfalfa and the cropping result ranged from medium to poor except in 1915, when
alfalfa that had been seeded in inter-cultivated rows the year before grew about three
feet tall. In the same year, which was an exceptionally luxuriant one for growth, the
remnant saved from a broadeast area of Red clover seeded the year before attained
a barely medium growth, but ripened seed in August.

The 1915 seedings, of both clover and alfalfa were all broadcast and without nurse
crops. Cut worms destroyed the first stand and the plots were reseeded on July 24.
The land was summer-fallow in excellent tilth. Promising stands were obtained by
reseeding but barely a dozen Red clover plants survived the winter. The alfalfa, both
Liscombe and Grimm, came through fairly well but made little growth until the
summer rains and the crop was quite “spotty.” It cut a ton to the acre, weighed in
rather a tough condition.

In 1916 the experimental work, which until then had been prosecuted on 'rented
land, was moved to its present location on a farm owned by the Superintendent. The
fact is mentiomed to explain that if any chance inoculation had teken place in the
initial years its residual effect would necessarily have been lost to the subsequent
seedings. In May and June respectively, of 1916, duplicate plots of alfalfa, Red clover
and alsike were seeded broadcast and without nurse crops. Rye grass, timothy and
meadow fescue were sown at the same time. The season was dry except for one delug-
ing rain early in July. The land was well-prepared breaking of the year before. Good
catches were obtained but no crop taken in the year of seeding. The latter half of
May and the first half of June 1917 were characterized by extraordinary precipitation
and the legumes did moderately well, the red clover, which had suffered some winter
injury, yielding nearly two tons and the alfalfa and alsike over two and a quarter tons
of cured hay per acre. This, however, was much less than the yield of the western
rye grass, which amounted to almost four toms.. Furthermore, it is recollected, and
crude photographic records show, that decidedly the best growth of legumes, even in
that wet season, was on the margins bordered by scufied paths. = Also, it is significant
that syarcely a plant among the plots of alfalfa and clovers survived the ensuing
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winter although some of the alfalfa was mulched with manure. No doubt the grazing of
horses had much to do with this result but the complete disappearance of the alfalfa
was hardly expected. ‘

NO NODULEs IN 1917

Tt must be admitted that until the 1917 cropping year, no systematic search for
nodules was ever attempted at the Station. In that year, examination was made, with
the result of discovering hardly & nodule. In fact there were none whatever which the
supervisor could decide to his positive satisfaction were caused by the symbiotie
organisms. In view of subsequent discoveries it is probable that there were few or
none in the earlier years’ seedings, either. .

The 1917 seedings were made late on an early-sown nurse crop, and, the weather
turning dry, complete failure was the result. Thus far, no attempts at artificial
inoculation had ever been made. : / .

INOCULATION EXPERIMENTS COMMENCED IN 1918 {

In the 1918 seedings of alfalfa an inoculation experiment was dove-tailed into
the variety test, with results elsewhere described (see section 5, subsection a). In that
Year the inoculation failed to take effect, whether from lack of vitality of the culture
or from some more obscure cause is not known. When at last some inoculation did
occur it was as prevalent on the check plots as on the others. Against this one failure
with nitro culture, may now be set three successive years’ unqualified success,

Evexn v A Goop SessoN INocurATioN DousBLED YIELD

On June 16, 1919, twelve fortieth-acre plots of red clover, alfalfa and sweet clover,
were sown on & piece of well-prepared summer-fallow. Unfortunately, through a mis-
understanding, the inoculated plots adjoined the uninoculated so that considerable
overlapping occurred. During the season of seeding no difference was noticed between
inoculated and uninoculated areas, but as the first crop of 1920 came on, the growth of
the former was uniformly green, healthy and prolific while the middle of the un-
inoculated strips of red clover and alfalfa was in every instance yellowish and com-
paratively weak. On these areas the crop was, according to observation only about
half what it was where inoculated. The benefit of inoculation was equally or even more
apparent in the aftermath. For some reason the contrast in the case of the sweet
clover was not nearly so marked. Possibly the checks were accidentally inoculated
from alfalfa seeded in their vicinity in 1916. When the plots wers ploughed up in
September nodules were found plentifully and uniformly distributed on the roots of the
red clover and alfalfa plants sown with treated seed. Under the pale, weak-growing -
plants they were extremely sparing or absent. The Superintendent personally paid
very close attention to this point. From all the legumes in this test two cuttings were
obtained in 1920, the inoculated areas yielding approximately a ton per acre of red
clover, two and a half tons of alfalfa and nearly three tons of sweet clover.

Tur CoNTRAST AFFORDED BY A Poor HaY YEAR

In June 16, 1920, one plot each of alfalfa, sweet clover, red clover and alsike was
sown with seed treated with nitro culture, supplied, as before, by the Division of
‘Botany, Ottawa. The land was summer-fallow which had run together considerably as
the result of its clay texture, the wet weathor and the tramping of stock and teams.
This was particularly true of the arca where the alfalfa and sweet clover were sown.
In fact on this portion the disc and harrow had to be run several times to get enough
loose earth for a seed bed. All the seed was sown after sundown on the evening of
the day it was treated and harrowed in before dawn. First-class catches were obtained
save on one corner of the very hardest trampled ground where there was no proper

46680—3 %
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covering for the seed. Part of each plot was cut in September producing a heavy
yield. Approximate yields are given in the accompanying table for all except the
alfalfa, to which a suckling foal helped itself rather freely before the coils were
weighed up. His Equine Lordship recommended this tender alfalfa hay very highly.
The portions of the plots clipped thus late did not winter nearly so well as the un-
clipped portions, the common red and sweet clover suffering most and the alfalfa per-
haps the least. The unclipped portion of every plot wintered almost perfectly save for
a small proportion of the red elover. The alfalfa was the first to show growth in the
spring and the sweet clover about the last.

In the light of subsequent developments it is especially regrettable that the space
near the buildings where these plots were laid out did not admit of contiguous check
plots. The fact is, they were sown rather as specimen than as test plots. Comparison
is afforded, however, by certain plots occurring in the nurse crop test, 1920 seeding.
Though sitwated at a distance of about fifty rods, the latter were likewise sown on
summer-fallow, the land in each case having been broken in 1916 and thereafter cropped
identically the same except that in.1917 the one area grew grain instead of potatoes.
The natural soil quality would appear quite similar and the plots we are now regarding
as checks had the advantage of a somewhat mellower seed bed. They were sown
thirteen days earlier but this should not have handicapped them, although not being
inoculated, they lost colour before autumn. In all essential respects the comparison
is thought to' be substantially a true one. Except this: these plots we are now
considering as checks had inoculated soil broadcast over them late in 1920 and while
this was slow in taking effect it did appear to produce some betterment, especially in
the alfalfa, as the summer of 1921 wore on. The effect was to considerably reduce
the disparity that would otherwise have been shown. But the contrast is still
marked enough, as the table of yields brings out. Could the actual contrast have
been photographed in plots located side by side, it would have rivalled in graphic
effect any camera records of pot-culture experiments that have ever come under the )
writer’s notice.

In the inoculated plots, particularly on the areas not clipped in the year of seeding,
the growth was beautifully level, practically as high in the centre as on the margins.
In uninoculated plots this has never been the case. The centre of such would, in
favourable seasons, be perhaps three-fifths the height of the margins while in adverse
seasons the middle would be not more than one-fifth the height of the margin. Could
anything more conclusively prove that with uninoculated legumes nitrogen, rather
than moisture, is the predominant limiting factor?

TABLE COMPARING YIELDS OF INOCULATED AND UNINOCULATED PLOTS OF FOUR DIFFERENT

LEGUMES
1921 erop from
Crop from areas clipped in year of seeding .areas not clipped
in year of seeding
Designation Inoculated Checks
Aggregate| Aggregate! Inoe. Check
1920 1921 two 1920 1921 two
years years
Alsike......ovvvvineeniiniiieriinn. 3,840 428| 4,268 560 80 840) 1,142 400
.. 2,880 1,282 4,162 320 0 320 2,631 0
1, - - 1,600 560 2,180} 3,364 1,120
Sweet olover........... 3,520 *2,140 5,660 1,360] 160) 1,520 4,708 480
*Incomplete.
NOTE

In this table all the figures are accurate except those in the first column (1920
yield of inoculated plots). Those yields were rather roughly taken. Unfortunately
the complete yield of alfalfa from the inoculated area clipped in year of seeding is
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not available. Part of its 1920 crop was consumed before weighing and the 1921
erop was confused in raking. Both crops were good—far superior to the corresponding
vields from the check plots. For an initial season’s crop the 1920 yields of hay from
the inoculated areas were wonderful. Inoculation plus copious moisture makes
legumes grow luxuriantly, amply fulfilling the anticipation ventured in our 1919
report.

A CONTRAST APPARENT THE FIRST SEASON IN 1921 SEEDINGS

The 1921 seeding of the inoculation experiment was located on a hill at the rear
of the premises to guard, if possible, against the chance of the check plots being
accidentally inoculated through the agency of wind or water carrying bacteria from
some -area where inoculated legumes were already growing, or had previously grown,
In sowing and covering seed, the check plots, of course, were attended to first. Three
plots each of sweet clover, alfalfa and alsike were sown on June 2 and 8. The highest
plot of each was a check, the next a plot whose seed has been inoculated with soil
applied by the glue method, while the third and lowest plot of each legume was sown
with seed treated with nitro culture supplied by the Division of Botany, Central
Experimental Farm, Ottawa. In the case of the soil-inoculated plots some loose
inoculated soil was broadcasted over each plot to supplement what adhered to the
seed. - .
The land where this test was located had been broken in 1915, cropped two years to
cereals, fallowed in 1918, drilled to variety plots of cereals in 1919 and grew potatoes
in 1920. On the crown of the hill where the check plots occurred the soil was rather
thin and hard. It gradually improved descending the slope. Poorest soil conditions
were thus unavoidably afforded to the check plots and best soil conditions to the plots
sown with nitro-culture-treated seed. This fact will have to be kept in mind when
comparing results. Good catches were obtained. The plots were weeded and the
first few weeks’ growth was very satisfactory on all plots. Sweet clover made the
strongest growth, attaining finally a height of two and a half feet on the inoculated
plots. The alfalfa was next highest and the alsike much the shortest of the three.
For the first few weeks there was no difference between the inoculated and uninocu-
lated areas but by early August the check plot of sweet clover was noticed to lose
colour somewhat and evince a diminished rate of growth as compared with its
fellows. - A week or two later the same phenomenon was observed in the alfalfa plots,
and thence forward until winter the contrast became increasingly marked in both
logumes. The contrast was too straight-edged and abrupt to be attributed to any
factor but the one under investigation. Late into November and even winter the
top growth of the inoculated areas maintsined its dark green shade while the
uninoculated were by contrast pale, faded and thin looking, besides being shorter.
That the sweet vlover showed the contrast earlier in August than the alfalfa is
attributed to the fact that its ranker growth more quickly depleted the stock of
available soil nitrogen. That the alsike did not show any striking contrast at all
may have been due in part to the fact that its much lesser growth had not reduced

the soil nitrogen to the point of paucity. .

NITRO OULTURE RATHER SUPERIOR TO SOIL INOCULATION

In the case of both alfalfa and sweet clover the nitro-culture plots seemed rather

" more vigorous than the soil-inoculated. Examination at successive dates showed
that in the case of all three legumes nodules were formed soonest, most generally
distributed and most plentifully on the nitro-culture plots. Indeed, here as in the
1929 seeding the evidence of inoculation left nothing to be desired. Good results
were also obtained by the soil method though not quite so good as from the nitro
culture. The check plots showed very few nodules until the last examination, when
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quite a few roots were found with the tubercles commencing to develop on them. As
to how the nitrogen-gathering bacteria got there, the Station staff are unable to offer

a confident opinion, but their occurrence may be expected to modify next summer’s
contrast in growth.

INOCULATION OF PEAS AND VETCHES

Biologists group the wild pea-vine, wild vetch, common field pea and common
vetch as plants belonging to a group among which cross inoculation will occur, but
with this theory Beaverlodge evidence to date does not fully accord. Both wild vetch
and wild pea-vine are indigenous to the locality, being well distributed and very
prolific where shade, wind-shelter and other conditions favour. They were originally
prevalent on all the Station area.

In 1921 there were on the Station small plots of Arthur field peas, grass peas,
common vetches and hairy vetches, all side by side. Nodules were abundant on the
roots of all but the field peas; nor were any to speak of found on field peas growing
on other portions of the grounds.

In 1921 inoculation tests were made with peas and ecommon vetches. The prin-
cipal test with peas was incidental to the variety test, two or three kinds being sown
with both treated and untreated seed. The nitroculture came from the Division of
Botany, Ottawa. No particular results were obtained in the erop yields and it must
. be acknowledged that in the absence of superficial evidence, radical examination was
not so thorough as it perhaps should have been.

Another test was made on very rich land in the garden, manured twice and
summer-fallowed as well during 1920. Arthur field peas and common vetches were
sown in inter-cultivated rows with and without nitro-culture treatment. Growth was
extremely rank, as might be expected under such conditions, but it could not be
positively said that the incculated was ranker than the uninoculated. After the peas
were pulled the roots were dug up and examined, some being sent to the Division
of Botany. Neither lot of peas showed any nodules worth mentioning and even on
the vetch roots they were not nearly so numerous as in 1920. This, however, may
have been due to the richness of the soil. In Marshall’s Microbiology it is stated :—

“When an abundance of available nitrogen compounds is supplied, tubercle
formation may be largely or wholly suppressed. In that case the plants secure
their nitrogen from the soil and are not only independent of the bacteria but
are strong enough to resist their entrance.”

Why the plants should be disposed to “resist” the entrance of so beneficient an
organism, is a riddle concerning which we should like further light from the scientists.

Summing up the findings to date, these facts stand out in bold relief:—

1. Seedings of alfalfa, red clover, alsike and sweet clover have never heen a real
success at Beaverlodge without inoculation, either grtificial or through natural
agency. This is true even of areas seeded without nurse crops. With nurse crop
seeding, there has never been a plot of any of these legumes worth leaving for hay
until inoculation was resorted to. Then, in the very first instance, the clovers nearly
doubled the hay yield of the grasses. -

2. In the absence of inoculation, much the larger yields are usually obtained
from inter-cultivated rows and on deep, rich, loamy soils with porous sub-soils. With
inoculation general, broadcast seedings have, in the limited experiments to date,
surpassed the drills in yield of hay, and excellent crops have been grown boadcast on
trampled clay land.

8. Where sown without a nurse crop on any reasonably good seed bed, the legumes
always start nicely and look promising until the supply of soil nitrogen rendered
available by the preparatory tillage becomes deficient. If tHe land is rich and seeding
has been deferred until June, little or no difference may be noticed the first season
between inoculated and uninoculated plots. But if the soil is only moderately rich
or if seeding has been done early in May the uninoculated plots are likely to evince
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- diminished growth and a bleached wcolour before autumn. Uninoculated seedings in
nurse crops usuelly winter-kill and in any case are failures for hay production.

4. In the second season, uninoculated plots produce satisfactory growth only on
the margins bordering cultivated paths. The plants massed in the body of the plots
will be, depending upon soil and season, from three-fifths down to only one-fifth the
height of the plants on the margins, except where sporadic inoculation takes place
and on such spots the growth more or less closely approaches that of the margins.

5. Fully inoculated plots grow vigourously from first to last. They go into the
winter with a strong growth and dark green shade of leaves and stems and in the
second season come along promptly with a prolific growth which, so far as yet
observed, is nearly as tall in the centre as on the path-bordered margins of the plots.

6. Lack of inoculation is responsible for many of the failures that have been
erroneously attributed to hard subsoil and other causes.

7. For best results hay crops need copious moisture but drouth alone has never
Yet caused complete failure of inoculated legumes at Beaverlodge.

A CO-OPERATIVE EXPERIMENT IN INOCULATION

About thirty good farmers, well distributed throughout the Upper Peace River
country, are co-operating with the Beaverlodge Station in an inoculation experiment,
the majority working with alfalfa. ‘Seed for both check and inoculated plots was sent
out through the Beaverlodge Station, inoculation being first applied by the glue
method.

Nearly all the plots were seeded in June on well-prepared summer-fallow or
garden soil, and with few exceptions they seem to be well looked after. Satisfactory
breliminary reports have been received from the majority. When examining in Sep-
tember, some of the experimenters reported no nodules on either plot; others found
them on both, while a few discovered them plentiful in the inoculated but sparing
or absent in the checks. In one or two of the latter cases the growth seemed to have
been conspicuously improved by inoculation even in the year of seeding.

SECTION VII—LEGUME ROOT PENETRATION OF HARD SUBSOILS

Along the north edge of the inoculated plots of legumes seeded June 16, 1920,
and discus=ed under scetion VI, trenches were dug in Angust last in order to permit
0f excavating and measuring typical roots of each of the four legumes represented.
The findings were very interesting. Beneath the alfslfa and Sweet clover plots the
subsoil was found to be a very tough hard clay to a depth of over six feet. Skipping
a rod the workers sunk another trench-pit at a point where the Red clover and Alsike
plots adjoined, there being no paths dividing any of these plots. Here the subsoil was
the same to a depth of three and one-half to four feet, at which level sand was
encountered. The clover roots had not reached the sand however. From the sides of
the trenches, representative (i.e. average) roots of fourteen-months old plants were
picked out and measured with the following result:—

Number Average
Kind of crop o length Extreme

Roots (vertical length

measured penctration)
inches inches
AUBIA. ... oo 7 :12-3 47
Weet CloVer........ooiiniii . 1 14 39
ommon red clover 8 26-1 35
AlBIKE CLOVET. .. oo\ v ettt e e 10 26-1 37

Nore.—The actual penetration was deeper tban shown for' the fine ends were
unavoidably broken off in the hard soil.
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The average height of the top growth when photographed and cut on J uly 14
was as follows, the fizures applying to the areas not clipped in year of seeding:—

. Inches
; ASIKE ClOVET. . .ottt e 12
Commonred ClOVer. ... ...t i e 18
Al .o e 24

BWEEE ClOVeT. . oottt et e 36-48

*Sweet clover not fully headed.

The weakness of Alsike is here brought out. Though winter hardy and very pro-
ductive in wet years, it heads prematurely in dry seasons, just as potatoes have been
" observed to blossom at six inches in height, whereas with favourable growing condi-
tions the same varieties would have attained a height of two feet or more. Common
red clover, though less winter hardy than alsike, is not quite so prone to premature
blossoming in a dry season, albeit inclined to the same defect. Much is hoped for
from the Late Swedish or perennial red clover (Altaswede) which, being a later-
maturing crop, should be more likely to continue growing past the period of early
summer drouth into the season of the June rains.

SECTION VIII-—GRASSES AND CLOVERS FOR SEED PRODUCTION

In a region where transportation charges whittle the net returns from heavy
products down to the vanishing point, it is good business to seek out lines of effort
where the freight factor will be minimized. A hundred dollars’ worth of wheat may
require forty dollars to lay it on the market, when a hundred dollars’ worth of clover
seed could be shipped for perhaps a tithe of that cost. That grass and clover seeds
can be successfully grown on Grand Prairie has been repeatedly demonstrated at the
Beaverlodge Station, while a few enterprising farmers have also taken certain of
these lines up in & commercial way, with very satisfactory returns as to cropping and
with pecuniary outcome depending largely upon the enterprise exercised in advertis-
ing and finding customers. Some degree of initiative is usually required of those
who would reap extra profits by avoiding the beaten track.

THREE SUCCESSIVE SEED CROPS FROM WESTERN RYE GRASS

About a quarter-acre of western rye grass was seeded without nurse crop in 1918,
part of it.-home-grown seed sown alone and the balance purchased seed, sown mixed
with alfalfa. The alfalfa grew reasonably thick in the bottom but for lack of inocula-
tion amounted to little until 1921 when a number of patches of it came on strong,
quite over-topping the grass, The area of the piece had been reduced in 1920 to a
fifth-acre in preparation for other tests. For three successive seasons the field has
been cut for Tye grass seed, the alfalfa not maturing seed in the time allowed. Heavy
losses from shattering and imperfect separation occurred in the first and second crops,
particularly that of 1919. This past year dry weather cut down the crop and alfalfa
crowded it badly in spots. Yields follow:— , ‘

YieLp of Western Rye Grass seed—Pounds per acre.

Year ‘ Yield Remarks
L ) L T P 303 |Over-mature and shattering.
1 409 |Over-mature and shattering.
75 255 |{Much chaff still to be cleaned out.

~
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ARCTIC SWEET CLOVER

On July 9, 1920, a row of Arctic sweet clover was sown on high rolling land with
seed supplied by the University of Saskatchewan. This seed had been scarified and
inoculated by the soil method. The row wintered perfectly and made a tall branching
growth in 1921, some plants exceeding six feet in height. They proved enormously
fecund in the production of seed though, unfortunately, a good deal of this was
shattered by high winds. After cutting, the stooks were more than once blown down
and each time it happened very heavy wastage occurred.

After all this, the yield of seed was still heavy but the coarse hard stalks nearly
wrecked the small separator through which they were passed. Hulling and cleaning
were rather imperfectly accomplished but the gross production as at present ascer-
tained was 84 pounds from a row 24 rods long. Calculating the row as occupying
a width of one yard, the yield per acre would be 1,246 pounds, or 20 bushels and 48
pounds. Of course, further separation of hulls and immature seed will reduce this
very materially but on the other hand the excessive shattering must be borne in mind.
No wonder sweet clover soon lines the roadways of a province.

ALSIKE, COMMON RED AND ALTASWEDE

In June, 1920, a row each was sown of alsike clover, common red and the peren-
nial red clover distributed from the University of Alberta under the name of Alta-
swede. All the seed was treated with nitro culture and sown after sundown. The
seed being sticky from treatment, a rather uneven distribution occurred, especially
of the Altaswede, the supply of which was limited. The alsike was the fullest-seeded
row and the Altaswede the most irregularly sown. In the year of seeding, the new
clover made a small top growth but this was learned to be its habit.

In respect to winter hardiness the Alsike came through best of all with the Alta-
swede a very good second and common red a very poor third. Thanks, no doubt, to
seufiling, the alsike grew rather taller here than in any of the broadecast plots. It
blossomed freely and set a large quantity of seed, which ripened at the end of August.
Situated close to a cattle lane, the Altaswede was somewhat set back in sections by
cattle reaching through the fence, until this was noticed and stopped by woven wire.
In spite of this and imperfect seeding, it made an encouraging growth and ranked
second to alsike in productioon of seed. With an equally good stand it might possibly

have done as well.
The comparison between Altaswede and common red was in every respect much

to the advantage of the Altaswede.

Both the red clovers were cut for seed on September 8. At date of inditing this
report all these small seeds await the arrival of cleaning apparatus. The three in
question, however, are already reasonably clean and a sample of the Altaswede tested
in the Seed Laboratory at Ottawa germinated 62 per cent in four days and 75 per

cent in ten days. As at present cleaned, yields compare thus:— ,
Alsike, about.. .. . v b i e ee ee oo 7 bushels per acre.
Altaswede, nearly. . . e ee e e .. B “ “« o«
Common red, about.. .. .. .o co vx oe o0 o2 4 “ “ o«

ALFALFA RIPENS LITTLE BEED

.

Alfalfa has never ripened any seed worth mentioning at Beaverlodge. In 1921
it bade fair to do so but very little yellow seed came through the separator, little
green either for that matter. It podded almost as profusely as the Arctic sweet, but
- thie eeason is too short for maturity.



42

OTHER SEEDS

White Dutch clover, seeded two years ago on a pond embankment where seepage
was abundant in early summer, flourished well in 1921, some stalks being nearly a foot
and a half long. Some of these heads were plucked and shelled out a very nice
sample of seed.

Common vetch grown in inter-cultivated rows on rich garden soil yielded at the

rate of fifteen bushels per acre of seed, most of it good, but some a trifle green.
‘ A series of clover and grass plots were seeded in 1921 for the special purpose
of seed production. The grasses were probably sown too late to winter, but the
legumes got an excellent start. Wild sanfoin was included in the series, but promises
little.

Several of Dr. Malte’s selections of western rye grass were seeded in compara-
tive rows.

ANNUAL SWEET CLOVER

A small quantity of Hubam or annual sweet clover was seeded in the garden on
July 8 against the white-flowered biennial. Tt was, of course, too late to give Hubam
a fair test and some seed was reserved for early sowing in 1922. By winter the
biennial had made the larger growth of the two. .

SECTION IX.—VARIETY TESTS WITH CORN. AND SUNFLOWERS

Seven strains of sunflowers and eleven kinds of field corn’ were compared on
well-prepared spring-ploughed land where variety plots of cereals had been grown in
1920. Each plot consisted of a row 22 rods long, amounting to one-fortieth of an
acre. The test with sunflowers was in duplicate. . As the rows of corn and sunflowers
crossed the stubble of the grain plots, quite fair conditions were provided, especially
for the sunflowers. There were some irregularities in the stand of corn, but in so far
as the leading varieties are concerned the results in tonnage correspond pretty closely
with appearances prior to harvest. That is to say, the best kinds of corn compare in
yield much as they did in maturity and development.

Contrary to general experience at Beaverlodge, the corn and sunflowers were
killed by frost on the same day, September 9. Cutting commenced at once. The
corn was weighed the next day but the sunflowers not until the 12th. The result
was surprising until explained by data from other stations going to show that rapid
losg in weight from wilting takes place after cutting. The sunflowers looked twice
as heavy as the corn when growing in the field, but the latter, being scaled in a much
sappier condition, recorded fully as great a weight as the sunflowers. This relative
discrepancy as between actual and recorded weights did not interfere materially
with the purpose of variety comparisons.

Reference to the table of corn yields will show that TwitchelPs Pride led with
a crop of twelve tons, followed by Quebec 28 and Longfellow in order of mention.
The first two of these, but particularly the former, led all through the summer and
were the most advanced at harvesting... Canada Yellow was slightly more nearly
mature than Longfellow and its lower yield is at least partly attributable to its
having only sixty per cent of a full stand, whilst Longfellow had eighty per cent,
Twitchell’s Pride seventy-five per cent, and Quebec 28 sixty-five per cent. Speaking
broadly, it is probable that the suitability of th2 various varieties will be more reli-
ably judged from their relative maturity than from their standing in respect t0
yield. .
In addition to the eleven varieties tabulated there were some Howes’ Alberta
Flint grown in the garden, its seed having been received too late for field trial.
Sown June 11 on very rich land, this corn attained an average height of only three
feet but had ears forming when caught by the early September frost.
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TABLE CORN YIELDS
Weights and Measurements of F¥ield Corn Variety Test

Variety Yield Tallest | Average | Per cent Remarks
per acre stalk stalk stand
pounds inches inches
Twitchell’s Pride............. 24,040 67 56 75 11009, tassels, 60% /silk, 409,
" ears (a few well formed).
Quebec28..................... 23,200 60 45 65 (959 tassels, 429% silk, 29, ears.
Longfellow.............oeeen. 19,200 62 45 80 |709%, tassels, no ears.
North Dakota................ 17,680 46 38 75 | 29, tassels, no ears.
orthwestern Dent........... 14,480 42 33 45 | 5% tassels, no ears.
Compton’s Barly.............. 14,440 57 36 85 | 19, tassels, no ears.
isconsin No. 7............... 14,400 46 40 60 | 5%, tassels, no ears.
Canada Yellow............... 13,800 66 45 60 |80% tasscls, standing.
5%, ears just forming.
Leaming.........c.cccovvvvnn. 11,280 56 46 70 | 19, tassels, no cars.
*White Cap Yellow Dent. . ... 10,420 71 48 80 (389, tasscls.
Bailey......ccocieeiiiee 2,000 30 25 40 {No tasscls, no cars.

*Figures for the White Cap Yellow Dent arc the average of two rows, one in a drill and one in hills.
Results with this cultural test were too erratic to be at all trustworthy and it is questionable whether the
figures should be included in the varicty report.

EARLY SUNFLOWERS

Previous experience having shown that the Giant Russian variety of sunflowers
was too Jate to mature safely at Beaverlodge, inquiry has been made for earlier sorts.
The 1921 list included three early kinds grown in Saskatchewan and obtained
through the agency of the Rosthern Experimental Station. These have been respec-
tively distinguished as R. No. 1, Friesen, and Burns. Then there were three lots
of seed presumably representing three strains bred or selected by Dr. Charles E.
Saunders, Dominion Cerealist. One called Early Ottawa 76 was received from Dr.
Saunders direct; another, designated Dr. Saunders’ Early, from the Dominion
Horticulturist, and one called “ Saunders’ Selcction,” which had been worked with
by Dr. Saunders for a number of years but of which the Division of Forage Crops
had produced a quantity of seed in 1920. The Mammoth Russian seed was obtained
through a commereial source. There was also an Alberta variety, but unfortunately
the seed of it was not received in time for a proper comparative sowing.

Of the seven sorts given a fair duplicate trial the best yield was made by the
strain of Dr. Saunders’ Selection received through the Forage Crop Division, though
it did not differ very markedly from the other two Saunders strains.

‘Without full information concerning the best stage at which sunflowers should
be cut for ensilage it is impossible to appraise accurately the relative worth of
different sorts. Possibly it may be found that the Early Ottawa, though yielding a
little less than the other sort, will be more desirable. The Mammoth Russian again
proved itself too late to be recommended for the district. The Saskatchewan varie-
ties proved rather interesting. All quite early, they varied in degree of precocity.
On July 24 a number of blooms were noticed on the. Friesen rows and a few on the
R. No. 1. These two kinds might be classed as dwarfs. The Burns comes nearest
of the trio to filling the bill as a silage crop. Though not quite so early as the other
two, it grew and decidedly outyielded them. It was 95 per cent in bloom at harvest.
Early Ottawa 76 was the next earliest kind. .

It is likely that the dry, early summer followed by more ample rainfall in the
latter part of the season exaggerated the spread in periods of maturity as between
the late and early kinds. Certain it is that after heading out normally, the earliest
kinds developed a secondary inflorescence with a large number of branching heads
on many stalks, so that their yield compared far better with that of the late kinds
than might have been expected from their relative height. On a basis of dry matter
Per acre, they would probably have shown up betver still. In comparing yields of’
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forage crops there is ever the likelihood of , Tepresenting well matured kinds to their
disadvantage. Analysis of dry matter and comparlson upon that basis would be
instructive. Bearing in mind that one year’s work cannot suffice for conclusions,
the Superintendent inclines to favour tentatively the Burns and Early Ottawa 76
varieties for the purpose of ensilage in Grande Prairie.

TABLE OF SUNFLOWER YIELDS

Weights and Measurements of Sunflowers in Experimental Plots, 1921

Average
. yield In head Diam- Stalks
Variety per acre | Tallest | Average | (buds or In eter - with
wilted plant plant bloom) bloom largest | branching
weight head heads
1bs. ins. ins. % %

Saunders Selection........... 23,340 82 61 100 35

Mammoth Russian. ... 22,180 73 58-5 92-5 5

Early Ottawa 76.... ... 20,220 75 555 100 92-5

Burns. . .. 20, 100 66 52-5 100 95

Saunders Early 19,740 83 605 100 57-5

Friesen.......... 15,480 45 37 100 100

R.No.1........... .. 14, 540 46 395 100 92-5

Yields of field roots were the best ever harvested from the plots at Beaverlodge.
Early seeding on summer-fallow land gave them a good start, while reasonably
prompt attention in thmnmg and cultivation enabled them to take full advantage
of the growing season.

Land of naturally poor quality, showing something like three inches of black
loam when broken in 1918, was cropped to flax in 1919. Rock had prevented a clean
job of ploughing, hence to destroy the perennial grasses which are the usual legacy
of imperfect breaking of prairie sod, the land was summer-fallowed in 1920, being
ploughed twice that summer. No manure or fertilizer was applied. Seven
varieties of turnips, three of sugar beet, one of mangels and one of field carrots were
gown, most of them in triplicate. Yields have been calculated from but one row of
each. From the weight of the fresh-pulled crop, ten per cent has been deducted as
an allowance for dirt. This still leaves a yield of 21 tonms 669 pounds for the
Monarch Swede, while the long, mangel-shaped turnip, Boitfelden, achieved a
production of 28 tons 1,078 pounds per acre. In point of quality this appeared to
be rather supérior to the Greystone, which was eaten very reluctantly by the eattle
in the winter of 1920 and 1921.

FORAGE CROP TABLE—FIELD ROOTS

|
Yield
Kind Variety Sown Harvested | per acre
1bs.

Mangel......ooooviiiiiiii Yellow Intermediate.. 18,567

Sugar beets‘ .. Waterloo. . 15,
Chatham (home grown) 15,147
“ . Chatham............... M 14,206
Fleld carrots. Danish Champion....... 13,290
Turnips Monareh................ 42,669
. Greystone.............. 55,885
“ Suttons Champion...... 31,977
“ Ditmar's Swede.. .. ,709
“ ...|Boitfelden.. .. 57,073
“ .|Ostersundem. . .. 46,777
“ Rund Stubbom......... 42,026
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A DATE OF PLANTING TEST WITH MANGELS AND SWEDES

Monarch Swede turnips and yellow Intermediate mangels were included in the
date-of-planting test with garden vegetables. The land wss a very rich summer-
fallow, manured both before and after ploughing in 1920. The mangel test was at
the better end of the garden. This fact, together with an irregularity in the stand
of the fourth seeding of turnips, explains why, for once, mangels have outyielded
turnips at Beaverlodge. As a rule it has been decidedly the other way. The yields
obtained show that whilst Grande Prairie is not particularly well adapted to root
‘culture, yet in some seasons creditable crops can be secured by the use of sufficient
labour and manure. .

In the garden test the plots were necessarily small, each sowing of turnips being
represented by a 20-foot section of a row, amounting to one-seven hundred and
twenty-sixth of an acre, and each sowing of mangels by a 15 foot section amounting
to one nine hundred and sixty-eighth of an acre. Naturally, with such small plots
there will be Irregularities in yield, but the trend shows that fairly early planting
insured the largest yields, though the turnips from the first sowing were coarse and
unsuitable for table use. Taking one year with another, the fore part of May has
been indicated as the best time for seeding field root crops, though results vary
according to the seasoms.

GARDEN DATE-OF-PLANTING TEST, 1921

Turnips
Designation Sowr Harvested Mangels
Oct. 19

Ibs. per acre | lbs. per acre

18t date. ... April 20. ... .. 72,600 55,176
2nd date............... U R U " 68,244 64,8566
Brd date. . ... ...\t May 5...... 52,272 55,176
“th date. ................. i R 29,040 55,176
5th date. .. 19...... 48,642 49,368
6th date. .. 27...... 48,642 43,560
Tthdate................ 3...... 34,122 39,688

A ver;xges ..................................................... 50,509 51,857
v {25 tons, 509 | (25 tons, 1,857
lbs. i lbs.

*Yield of 4th sowing of turnips reduced by a very incomplete stand.
SUMMARY OF SEVEN YEARS® EXPERIMENTS WITH FIELD ROOTS

Notwithstanding the large yields of roots which it is spmetimes  possible to
Secure by intensive methods, it must be admitted that field root culture in Grande
rairie on a commercial scale is fraught with difficulties. To obtain a full crop it
18 usually necessary to sow medium-early and when this is done, difficulty is often
experienced in establishing a good braird. Growth is liable to be very slow in May
* and early June, laying the crop open for a prolonged period to the attacks of insects,
the encroachment of weeds and the lashing of high winds, which oceur in some
Seasons. Uncertain weather in autumncalls for early harvesting, often before the
crop is fully grown. Mangels are particularly liable to have their crowns injured
by an unusually hard frost which may occur in September or may not arrive until
November. Seeding, thinning and harvesting come at a busy time when help can ill
be spared from other work. Finally, the storage and winter feeding, in a climate
which is at times severe, present difficulties that are particularly trying under
Pioneer conditions. In order to feed roots to advantage throughout the winter one
requires a root cellar opening into a reasonably warm stable, 80 that the storage will
not be chilled unduly by daily entrance nor the roots frozen while being handled and
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fed. Such storage can certainly be provided but the cost per unit of éapacity is
rather high.

From the records of variety tests of field .roots at Beaverlgdge a table has been
prepared comparing the yields of the several classes of roots year by year and also
presenting four-year and two-year averages. The marked irregularity in yields
according to season is brought out, also the low averages. To be sure, the variety
plots have seldom had a taste of manure but they have had quite as good preparation
as the land which yielded hundred bushel averages, of oats and forty to fifty bushel
averages of wheat. It is clear, therefore, that if field roots are to become an
important crop it must be by specially favoured treatment, in which good wind
shelter will probably be found an important factor in some years.

FORAGE CROP TABLE

Summarizing seven years’ experiments with field roots, Beaverlodge, 1921

Swede Mangels Sugar Field
Turnips Yellow Beets Carrots Greystone
Year Average Inter- Average Average Turnips
all varieties mediate all varieties | all varieties
tons Ibs. | tons Ibs. | tons lbs. | tons 1bs. | tons 1bs.
1915, .. oo 18 666 15 1,680|...... ...... 10 1,000
1906, ... e 3 1,260[...... ...... 2 1,321
1917 12 386 8 1,312)...... ...... 5 1,937
1918. ... ... 21 549 13 300 10 40| 11 1,338
1919, ..o 5 1,777 9 0 3  1,466|Frozen in
’ ground Oct.
19200 ... ..o 13 346 7 1,342 7 1,342 5 1,141 23 802
1921, ... ... 20 689 9 567 7 932] 8 1,290 27 1,885
Averages 4 years, 1918-1921. . .. 15 338 9 1,552 7 445 5 1,942
Averages 2 years, 1920-1921.... 16 1,517 8 954 7 1,137 6 215 . 25 1,343

-

FIELD HUSBANDRY
SECTION I——THILI\NES@ (01 %EEDING EXPERIMENT

Inaugurated in 1918 and serving a dual purpose, bemg intended to compare
different thicknesses of grain seeding as to their results in grain production and at
the same time to provide nurse crops for a seeding-down test, this experiment has now
run through its fourth season.

An acre each of wheat, oats and barley is divided into four quarter-acre strips
10 x 16 rods, the intended rates of seeding on these being as follows:—

Wheat at 5, 6, 7 and 8 pecks per acre
Oats at 10, 12, 14 and 16 pecks per acre
Barley at 4, 8, 8 and 10 pecks per acre

Tt is difficult to regulate the seedings precisely and usually the actual rate falls
a little short of the intended. It was thus in 1921; and, besides, the germination of
_all three grains was very badly impaired by using the dry-formaldehyde treatment for
smut, too much solution being applied for the limited quantities of grain employed.
The germ of the wheat was almost destroyed and all the grains in the test came upP
very slowly indeed. Harvest was accordingly delayed. In view of the handicap, it
was remarkable what good yields of wheat were obtained, the average turnout of the
four strips being 57 hushels 5 pounds per acre. The average of the four seedings of
oats was 98 bushels 10 pounds per acre, and of three seedings of barley 46 bushels 32
pounds, the returns from the thickest sown and probably the bcst block of this cereﬂ]
having been confused at threshing time.
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THE TEST MARRED BY LACK OF UNIFORM CONDITIONS

Steady expansion of the experimental work to a scale beyond what was definitely
provided for when the Station was established has rendered necessary the bringing in
of certain areas not presenting a parity of previous cropping conditions. It was so,
of necessity this year, with the area occupied by the experiment under discussion. In
the preceding season the land had been partly in garden vegetables and potatoes,
partly in field roots, partly in summer-fallow and partly in grass and clover plots
ploughed up in September. The oats were probably the only grain of the three' which
had closely comparable conditions for all the four rates of sowing. Conditions for
the wheat strips were probably not very unequal save that the six-peck and seven-peck
seedings were evidently favoured by the leachings and litter from a rotting manure
heap adjacent. This, by the way, not only perceptibly benefited the grain near by but
greatly stimulated the clover seeded amongst it. The barley was located on land
quite unevenly treated in advance. .

SOME INFERENCES

The Superintendent hesitated to include this year’s outcome in the long-term
averages but finally decided to tabulate the wheat and oats, throwing out the caution
that from several unavoidable causes the results of this experiment to date are much
less dependable than the results of other expemnents under way at the Station and
- are to be accepted with reserve. The work is of some value nevertheless. It confirms
the earlier conclusion that on well prepared fallow or breaking fairly thick seedings
of oats ripen earlier than thin ones, the gain, within the limits of this test, being about
a day for each extra half bushel of seed. So far as yield is concerned, the result seems
to vary somewhat according to the variety employed. With the Victory and Ligowo
oats used in the earlier years the thicker seedings gave the larger yield. With the
Banner, introduced in 1921, the largest yield was obtained from the thinnest seeding,
notwithstanding the set-back from injudicious seed treatment. Soil variation may
Possibly have been a factor but certain it is that the straw decidedly decreased in length
and stoutness as one progressed from the thinnest to the thickest seeding. With the
Huron wheat and O. A. C. No. 21 barley these differences were not so marked as with
the oats. . ' '

LEGUME VERSUS GRASS SOD FOR BARLEY

The space devoted to the acre of barley comprised garden land of 1920, land where
four-year-old stands of western rye grass, timothy and meadow fescue had been ploughed
up and land where some sweet clover, alfalfa and red clover, all sown in 1918 for an
inoculation test, had been broken in September following the removal of the 1920
aftermath of hay. These plots of legumes were broken on the same day as the grass
swards and the subsequent treatment was the same in each case. An extremely
valuable opportunity for observation was thus afforded. While the rye grass had cut
only 2,477 pounds of hay per acre in 1920 and the other grasses less than half a ton,
the growth of barley after all the grasses was very thin and short, whereas after the
clovers and alfalfa it was strong and good, notwithstanding that from the sweet clover
plots had been taken in one season two cuts of hay totalling two and three-quarter
tons; from the alfalfa two and one-quarter tons and from the red clover 1,700 pounds
Per acre. Casual examination discovered no striking difference between the barley
fO]]owmg sweet clover and that following red clover. If moisture were the all- .
important limiting factor, one would have looked for a much larger crop of barley
after 1,700 pounds of red clover than after 5,600 pounds of sweet clover.

SUMMER-FALLOW VERSUS ITOE-CROP PREPARATION

. There was afforded a conspicuous comparison of summer-fallow with various
kmds of hoe crop preparation. Each strip of oats &nd wheat crossed a strip of 1920
fallow, two strips of turnip land, a strip where table carrots had growi and a strip
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of potato ground. The heaviest straw grew on the fallow land, the next heaviest after
carrots, then after potatoes, while after 15 to 24 tons of turnips per acre the straw
was fully six inches shorter than after fallow, and much finer. In respect to maturity
the converse order applied.

RATIO OI' GRAIN TO TOTAL CROP

All the grain was cut slightly on the green side and was stacked for some weeks.
At threshing the thoroughly cured out product of each quarter acre was weighed
before separation. From the data resulting some interesting ratios of grain to total
crop are figured out. Men who buy and scll bundles will also be interested in the
average weight of a.sheaf. In cutting, the binder had been set to tie small-size
bundles. The straw, however, was of good length.

TaBLe 1.—Presenting Results Thickness of Seeding Test 1921. All plots one-quarter
Acre in Area

Weight Per cent Average
Count of total Weight grain to Grain Aggregate | yield of
N —_— sheaves crop per grain total crop per acre | yield grain grain—
per plot plot at per plot 1921 1921 —3 years 3 years
threshing (only)
1b. 1b. bush. lb. b. bush, Ib.
Wheat— . .
Variety 1921 Huron, seeded
April 19, harvested Sept. 3
and 5— :
5pecksperacre................ 155 1,856 840 45-25 56 0 8,407 46 42
6pecksperacre................ 164 1,925 890 46-23 59 20 8,399 46 39
- Tpecks peracre................ 165 1,013 870 4547, 58 0 8,635 47 58
8pecksperacre................ 158 1,875 825 44+00] 55 0 8,967 49 49
Totals wheat........... 642 7,569 IR 1 O 34,398]..........--
Averages wheat....... 0. oo 4525 57 5le.iiiiiiinn. 47 47
Qats—
Variety 1921 Banner, seeded
Apri! 20, harvested Aug. 22.
10 pecks peracre. .............. 145 1,620 880) 54.32 103 18 9,186 90 2
12 pecks per acre. .............. 137 1,530 823 53-78 96 28 9,211 90 10
14 pecks peracie............... 137 1, 565 840, 5367 98 28 9,871 96 26
16 pecks peracre............... 127] 1,500} 799 5326 94 0 8,707| 9% &
Totals Oats............ 546 6,215 £ 1 Y 37,9750,
Averages, Oats.........|.ccooeivinn ] iennns R 53:77 98 10|............ 93 2
Barley—
Variety O,A.C. 21, seeded
April 20, harvested Aug. 13,
4 pecks peracre............... 1,262 5401 42.%9] 45 0
6 pocks POT ACTS. ...\ ovvvenrracfiennes PN P B50§...ccvuiii 45 40
8 pocks POT ACT. .. .ovvveeere]ieieiiiiann, 1,056 590 55-92 49 8
10 pecks peracre........... P 1,180} . .o eveeee -

Nore.—Column headed ‘‘Aggregate yield grain 3 years'” is not supposed to be published as it would be superfluous and
confusing. It is included here for convenience in future computations.

TaBLE 1A —Summarizing some deductions from Table 1,

Count of Weight Weight Ratio Avesage Thiee
Days to sheaves crop on grain on grain to weight years
mature one acre one acre one acre | total crop | bundle at average
1921 1921 1921 1921 threshing yield
R 1b. Ib. % Ib. bush. 1b.
Wheat.........cocvnvivennnans 139 642 7,569 3,425 45-25 11-78( 47 47
OBES ..ol e 124 546 6,215 3,342 53.77 11-38) 93 2

SECTION II.—MANURING EXPERIMENT

In 1918 a fairly level whitish-clay knoll-top at the rear of the Station area was
summer-fallowed, the east half being enriched with about twenty tons per acre
barnyard manure. The west half was left unfertilized. Though the manure wa?
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well imcorporated by tillage, under conditions that might have led one to expect
good results in the ensuing crop, there was only a 17 per cent advantage indicated
by the 1919 yield of winter wheat, a difference that could not, with certainty,.be
recognized by the eye. In the spring of 1920 the land was ploughed late and sown
to oats, rather meagre preparation being given. In this second crop the advantage
from manuring was 27 per cent in total weight at threshing and 82.7 per cent in
the weight of grain. Even this considerable benefit, though noticeable to the eye,
would not have been fully. appraised by inspection alone.

In the spring of 1921 the land was again ploughed and drilled to IKureka
barley (beardless and hull-less). Not only was the manured half perceptibly more
vigorous but it headed out and ripened two or three days sooner than the unmanured
part. This difference was sharp and unmistakable. Slight irregularities in the line
of application could be traced. At harvest there were 38 per cent more sheaves
from the manured than from the unmanured half. Tt was observed, however, that
the heads of the latter were a little larger and the kernels seemed better filled. This
may have been partly due to the peculiar nature of the season, which afforded more
favourable weather to late-maturing kinds. As the crop was allowed to become
almost dead ripe the odds, if any, were thrown to the unmanured, which possibly
crinkled less, being less over-mature. At thresiing it was found that the manured
area showed an advantage of 28.8 per cent in total weight of crop and 24.8 per cent’
- in weight of grain alone. The measurements were exact. Before reaping, a path
was cut through, dividing the two halves. The yield, in each case, was calculated
from an area 163 by 8 rods—49.5 square rods.

The results are important in bringing out the deferred action of manure in
this cool, comparatively dry climate. Presumably, after three successive crops of
grain a considerable residual benefit must still remain. Taking the three crops to
date, however, and ignoring the straw, we have from this one twenty-ton application
of manure a gain of :—

&5 bush, 36 lbs. wheat . e ve e4 w4 ee .. ..at BOc bush. $2 80
15 bush. 30 1bs. oats .. .. .. «. ¢+ s+ eo v ve o4 oo ..at 20c bush. 3 17
5 bush, 20 1bs, hulless barley .. .. .. .. .. .. .. ..at 40c bush, 2 17

$8 14

At the low prevailing prices of grain used in this estimate there has already been
recovered a return in grain alone of 40.7 cents per ton of manure. Add what the
straw may be worth, as feed, allow for the residue which undoubtedly remains to
benefit many succeeding crops in diminishing ratio, note the effect of the manure in
Promoting early maturity of the barley, and, after allowing for the extra twine and
labour required by the heavier crop, consider whether it pays to let manure waste

" while poor knolls go hungry.

TasLE 2.—Manuring Test, 1921

A—1919 Resurrs, WINTER WHEAT

Yield
total crop Yield Yield
Designation Area per acre-lbs. - grain grain
at stacking per acre per acre
~—

. 8q. yds. lbs. bush. Ibs.
Manured............o.ovniiiiiii L729). 2,309(- 38 20
Unm“ar:gred ...................................... 1,729). e 1,073 32 53

Difference.............oooviiiiiuiieniieanfeei e 336 5 36
L3 <) 1 T T P PR R 17%

46080 —4
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TaBLe 2—Manuring Test, 1921—Concluded .
B—1920 Resurts, OAts

Manured...........ooo i 1,729 6,718 2,191 64 15

Unmanured. . ........o.vveeii i . 1,729 5,290 1,651 48 19
Difference..............ccoovieiiiiniin.. P, 1,428 5401 15 30
Percent.......cooveiiiinnaiiiiiiia i 27%, 32-79

C—1921 Resurrs, Barrey (HULLESS AND BEARDLESS)

Manured.............oo i 1,497-4 2,424 1,328 27 32

Unmanured................................... 1,497-4 1,881 1,068 22 12
Difference .......... ..o 543 260 5 20
Percent......................... oo, ‘ 28-8% 24-3%

Norr.—Ares of grain trimmed to 1,497-4 sq. yds. in 1921. Yield total crop reprcsents weight at
threshing in 1921,

-

D—THREE YEARS' REsuLts COMBINED

Manured... ... e 5,828
Unmanured................ i 4,692
Difference................. oo 1,136

Advantage to date in favour of manuring—24-21 per cent.

SECTION IIL—FALLOW VS. EARLY AND LATE SEEDED STUBBLE
, GROUND.

Thoungh not designed as an experiment there were on the IStation farm three
differently prepared areas seeded to multiplying blocks of hulless oats, which
furnished some very instructive comparisons. These areas had, for different reasons,
been left over when the season’s experimental work was plotted and varied in size
from an acre and a quarter up to slightly over two acres, being thus representative
of field conditions. The area of each was exactly measured at harvest and yields
carefully weighed, with an allowance of one pound per bushel for good measure,
though the grain was pretty cleanly fanned. Essential details are presented in
table III. : )

There were three distinct conditions:—

(a) Naturally good land spring-ploughed and seeded early;
(b) Naturally poor land spring-ploughed and seeded late;
(¢) Naturally poor to medium land fallowed in 1920 and seeded early.

.~ It will be observed that the summer-fallow yielded twice as much grain per
acre as the late-seeded stubble of similar natural quality and practically three times
as much as the early-seeded stubble, though the black loam here was considerably
deeper than on the fallowed area. :

It is true there were complicating factors, such as difference in the degree of
maturity when harvested but after making full allowance for these the results aré
still significant and suggestive. They are all the more suggestive when it is known
that there was a considerable reserve of sub-soil moisture carried over from 1920-

Without further and more absolutely conclusive evidence the Superintendent
does not feel warranted in advancing for publication all the inferences which these
comparisons invite, but he does consider it quite safe to deduce that at least omne
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important factor besides moisture iz involved. The desirability of having an
accumulation of nitrates to give the newly-sown crop a prompt and vigorous vegeta-
tive development is indicated. In the Grande Prairie climate, summer-fallowing
insures this, though a complete season of bare fallowing may be ultimately wasteful
of fibre and fertility. Tooking into the future, it is easy to glimpse the practical
importance of manure, légumes and such modified forms of cultivation practice as
will minify waste of fertility while, at the same time, providing sufficient soluble
Plant food to give the early-sown crop a proper start. Part-season fallowing and
hoe-cropping may be necessary to this end.

TasLe 3.—Results with Liberty Hulless Oats—Commercial Crop, 1921

Days Total . Per cent
X Date Date | between crop Grain grain
Designation Preparation seeding | harvest | seed and per per to total
. harvest acre acre crop
Ib. bush. 1b.

L. Early seeded stubble, .| Naturally good loam, broken
in 1915. Cropped to three
successive crops _cereals.
Summer-fallowed in 1919,
Cropped to hulless oats in
1920 yielding 64 bushels per| . .
BOTC. ... veserunarneaesones April 27..1Aug.15... 110/ 2,060 25 6 41.55
2. Late seeded stubble. . .|Naturally poor land. Broken
in 1918, Hoe-cropped in 1919.
Hulless oats in 1920. Disked
in 1921, Spring:;yloughed late;
and floated and drilled..... May 21...[Sept. 8.... 120....00ues 34 27..........
3. Summer-fallow........ Naturally 2 medium to rather| g
poor soil. Broken in 1918.

Cropped to cereals 1919, Fal|
lowed 1920.................. April 28..|Aug. 19... 114 6,475 75 14 30-6

SECTION IV.—SEEDING WINTER RYE WITH SPRING GRAIN

In 1920 a 1 by 16 rod strip of barley and a 1 by 4 rod strip of oats were crossed-
drilled to winter rye at five pecks per acre. Spring seeding was late that year so
that the ?arley was not sown until May 21 and the oats a few days later. The rye
was ‘crossed-drilled on June 17, the spring grain being then well up. The single-
dise drill mutilated the latter rather badly but at harvest careful sampling revealed
6.4 per cent more total crop and 4 per cent more threshed grain from the areas
seeded to rye than from other areas not thus mutilated. The apparent increase'may
have been due to chance but certainly observation at harvest revealed no detrimental
effect attributable to the rye seeding. The barley in these blocks yielded 55 bushels
per acre and the oats heavily also. An excellent “catch” of rye was obtained and in
.the very wet autumn of 1920 it grew a long, thick mat in the barley stubble. Joint-
Ing was feared and would, under other conditions, have been prevented by fall pas-

- turing, but grazing was not feasible on this experimental area. . '

In the spring of 1921 the rye came up nicely, despite dry weather, producing an
average yield of grain of 30 bushels 43 pounds per acre against 47 bushels 8 pounds
from the Variety Test plots seeded in August on summer-fallow. The only cost of
the gecondary crop was the rent of the land, the value of five pecks of ,rye and the
Work of drilling it in. As a means of economizing labour this system has much to
*ecommend it. None of the grasses seeded under the same conditions as this winter
Tye produced nearly as large a total weight of crop. _

Rye is hardy and a gross feeder. On summer-fallow it often produces excessive
Straw and is difficult to harvest. Seeded with spring grain it gives a more moderate

ut quite sufficient length of straw and was comparatively easy to handle.

On Miay 7 a mixture of western rye grass and timothy was drilled in among the
8rowing rye, the single-disc grain drill being run ‘several times over the land to

46680—4}
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insure even distribution of the small amount of seed weighed out for the test. A
good germination of grass seed resulted, but it remains to be seen what the yield
of hay will be.

N THE RYE SERDING REPEATED IN 1921

The experiment of seeding ryc among the spring grain was repeated in 1921,
but with a slight variation. Oats at six pecks per acre were drilled April 5 on
spring-ploughed stubble. Winter rye was cross-drilled June 21 at five pecks. A
stand of rye was again obtained but owing to less favourable preparation, a drier
early summer and a longer lapse between the sowing of the two grains, the growth
of rye was not nearly so strong as it was in 1920.

RYE MUST BE SEEDED LATER THAN THE SPRING GRAIN

It may be recalled that in 1919 ryc was seeded with oats at the time of sowing
the oats. This was not a success for the rye cut the yield of oats nearly in half and
even when the licaded rye was counted in with the oats the total 1919 yield was
reduced by 85 per cent. Some of the rye having headed out, it was not surprising
that considerable winter killing occurred. It seems that for best results the rye
should be sown about a month after the spring grain.

SECTION V.—DATE OF SEEDING EXPERIMENTS WITH CEREALS

In 1918, 1919 and 1921 some very interesting observations have been afforded
by plots of the leading cereals sown on different dates. No' such successive seedings
were attempted in 1920 because spring that year opened later than the date at which
the final sowing would ordinarily occur. Irregularity in.the opening of the seasons,
combined with the frequent necessity of harvesting certain plots in advance of
maturity to forestall frost, makes it difficult to tabulate instructive averages

Table 4 brings out the fact that the first sowing produced the largest crop of
wheat, it being more fully matured. The best yields of oats and barley obtained
were from the second seedings. The third seeding of barley surpassed the first whil?
the third seeding of oats nearly equalled the first. None of these tests were in dupli-
cate and too positive conclusions must not be drawn. - It is rather surprising that
the third seeding of oats and barley did not show up better in comparison with the
second. Otherwise the results agree substantlally with former findings and go to
support the conservative observations presented i in the report of two years ago which,
with a few additions, are repeated thus:—

1. Early seedings produce the earliest but not always the largest crops.

9. As compared with very early seedings, medium ones commonly mature in
fewer days.

3. Medium to late seedings frequently make the heaviest tonnage of total crop,
" especially in the case of stubble ground.

4, The sooner one can seed after the fields are arable the surer he is of pro-
ducing a good grade of wheat and a high-germinating sample of oats and barley.

5. In the average season best yields of wheat will probably be obtained by seed-
ing as soon as practicable after the middle of April.

6. As a rule, the best crops of feed oats will be secured from medium rather
than from extremely early sowings.

7. Very late sowings of oats sometimes produce excellent crops but do not
usually have time to ripen fully.

8. In eight years’ experiments with oat and barley plots located side by side
the effect of late-spring frosts has appeared to be little more severe upon the barley

than upon the oats. Even when the barley was flattened out by frost on June 1, 28
has happened twice, it has recovered rapidly.
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9, Frost after heading out affects the sample and yield of wheat and barley
much more readily than it affects the sample and yield of oats, though -the germina-
tion of the latter may be badly affected when the sample does not reveal it to casual
inspection.

10. Flax will stand successive light frosts in the early stages of growth but on
two oceasions has been wiped out by a hard late-spring frost. Seeding around, or
before the middle, of May seems safest, however, since if the flax is destroyed by a
spring frost the land may be re-sown to oats for green-feed.

11. Field peas, like wheat, stand frost well while young, but not well after blossom-
ing. Hence they should be sown early.

12. Summer-fallow should usually be drilled ahead of stubble grcund. The first
reason is that the summer-fallow crop needs more days to reach maturity. The
second is that the summer-fallow has moisture and nitrates in readiness to support
a prompt early growth.

13. Approximate maturity is essential to high yields bu