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THE DIVISION OF FORAGE PLANTS
REPORT OF THE DOMINION AGROSTOLOGIST M. O. MALTE, Pa.D.

INTRODUCTION

D _Particularly during the last years of the Great War, the normal work of the
vision of Forage Plants was, as may be seen from previous reports, seriously
Curtailed on account of the necessity of undertaking work of an emergency nature
ca.lle'd for by conditions arising out of the war. Thus, the Division was faqrced to
ehmlnate, for several years, practically all such breeding work with grasses and
Cloverg gag required much detailed handling of diversified breeding material. In
920, however, the Division found itself in a position to resume its breeding work.
deed, that work was taken up on a much larger scale than it had ever before been
Conducted on, a fact which was made possible not only because of a large amount of
eeding material collected during the war years being available, but also because
of the most capable and wholehearted assistance rendered by Mr. R. I. Hamilton,
B.S.A., Assistant to the Dominion Agrostologist. Under Mr. Hamilton’s direction
[0t less than 140,000 individual plants of grasses and clovers were planted for the
3:1"1)086 of serving as observatign and stock material for the development of new
rieties, :

SEASON

The winter of 1919-1920 was severe on all forage crops, particularly on alfalfa
a4 clovers, which were so very badly killed out that all plots were useless for further
Yecord and were consequently ploughed up in the spring. Frodt was out of the ground
by April 15th, allowing of field work and the planting of seed roots by May 4th.
-Avourable weather made it possible to have all seeding done, except individual plants,

Y the end of May, and abundant rainfall with no protracted periods of excessive
‘ea:c throughout the summer made it possible to put out an immense number of
dividual plants for breeding work. The growing season was very favourable for
€ growth of forage plants, mangels and root seed yields being record ones for
ttawa, A long, favoursble autumn allowed all late sown breeding material to
Mzke excellent growth before the first killing frost occurred on November 1st,

INDIAN CORN FOR ENSILAGE

. Thirteen varieties were sown in duplicate 1/100-acre plots on May 26. They were
OWn in rows 8 feet apart and thinned to 6 inches between the plants in the row.

» When barvested, the following yields were recorded. '
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INDIAN CORN-—-TEST OF VARIETIES

Variety Stage of Maturity Height Yield per acre | Corn and Cobs
per acre
o : ft. in. tons  lbs. tons  lbs.
Longfellow.......ocovvveneinnnnn .. RiP€..ovevriinennn.. 9 1 20 265 3 1,752
Golden Glow............. ... Glazed............. 8 2 19 638 4 1,180
Wisconsin No. T..ovvurviriinnnnnn.. Dough.............. 8 2 18 1,591 5 633
Compton’s Barly.................... RiDe...vveronnn, 9 0 18 1,535 2 1,904
North Dakota. . . RipE. 7 4 16 1,584 2 1,752
Bailey............... ...|Dough to glazing. ... 7 10 16 300 3 740
North Western Dent -|Ri : 7 4 15 1,259 2 1,604
Leaming............. 8 4 15 1,143 2 1,811
Wh. Cap Yellow Dent. 8 6 13 786 3 1,32
McConnell’s Flint.............. o 5 9 13 495 *2 1,811
Quebec 28 (commercial sample)...... 7 4 12 481 * 1,6
Twitchell's Pride (Yellow Flint) 5 3 10 695 *1 1,428
Quebec 28..............o0iiiinnnnnn, 5 11 9 767 *1 84
! .
Average........... e e e 15 tons 733 1b.

~ * Weight of cobs only; corn eaten off by birds.

So far, the work with Indian corn at the Central Experimental Farm has, fof
various reasons, been largely confined to variety tests. Observations made at Ottawé .
as well as at several Experimental Stations to the north and east have, however, made
it quite clear that for certain districts none of the corn varieties now available -
commercially can be considered ideal. The taller growing and therefore highest
yielding varieties, such as Longfellow, for instance, are as a rule too late to reaqh
the proper ensilage stage in the districts alluded to, particularly northern Ontario
and northern and eastern Quebec. The lower-growing but extremely early varieties
of the Quebec Yellow type are, on the other hand, not capable of producing the
tonnage required to make the growing of them as profitable as desired. Under the -
circumstances it is obvious that a corn variety combining satisfactory yielding power .
and sufficient earliness is needed for the districts referred to.. Furthermore, such #
corn variety must be capable of making satisfactory growth at comparatively lo¥
tempergtures. ‘ '

During a number of years a yellow flint corn, grown successfully for a lonf™
time by Mr, W. H. McConnell, Aylmer, Que., has been observed to approach theé
type suitable for. “extreme” corn growing districts more than any other corn so faf
grown by the Experimental Farms and Stations in eastern Canada. This coru ripen?®
regularly at Ottawa and has, on Stations in eastern Canada, reached full maturity
in seasons when the common ensilage varieties have not even reached the prop®¥
ensilage stage. It does not grow as tall as the ensilage varieties proper, but reéaches
a considerably greater height than the early varieties of the Quebec Yellow type. )

As it is not uniform in type, efforts are being made to develop distinet varietie?
from it. This year a small block was sown from one selected individual ear, and @
harvest time a, selection of the best ears was made from some of the most desirable
individual plants.

Through the courtesy of Dr. R. A. Emerson, Professor of Plant Breeding, 001'11‘311
University, Ithaca, N.Y., the Division had also an opportunity. to test and obgervé -
samples of a few corn types which are being worked with at Cornell, viz: Esperanz®
a Mexican variety reputed to grow at comparatively low temperatures; Alvord’s De?t" '
a moderately early variety; a cross between Esperanza and Alvord’s Dent; and ®
cross between Esperanza and Tom Thumb pop corn, the latter one a very ear¥ -
variety. T
The various lots were sown in small blocks and isolated in canvas cages. Thes®

cages proved, however, to be rather unsatisfactory, the result being that the diﬁel'?«"’dt
lots suffered badly from attacks of diseases. Thus the cross between Esperanza 8™
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Tom Thumb pop corn was totally destroyed by smut, and of the other lots only a
Comparatively small number of cobs were harvested. While the Esperanza variety
ltﬂelf appears to be somewhat too late for the Ottawa district, the Alvord’s Dent and
s cross with Esperanza may, if bred properly, produce a corn type worth further
Studying and experiments.

SUNFLOWERS FOR ENSILAGE

In view of the widespread interest lately taken in sunflowers as an ensilage
°rop, the Division arranged to plant one acre to sunflowers, the variety used being the
Commercial Giant Russian. The sunflower seed was sown on May 27th in rows at

ifferent distances apart, as follows:

One quarter acre in rows 24 inches apart.
One quarter acre in rows 30 inches apart.
One quarter acre in rows 36 inches apart.
*One quarter acre in rows 42 inches apdrt.

Cultivation was given the same as for Indian corn with the exception of the
Séction sown in rows 24 inches apart, where horse and later hand cultivation was

Harvesting Sunflowers for Ensilage.

found impracticable on account of the closeness of the rows. The crop was harvested
M:g“St 30th, when the majority of the heads were in the early milk stage, with a
the Cormick corn harvester. This machine worked satisfactorily, with the exception of

notter, which tied too low for best results. After cutting the crop was run

th 4
Yough a corn cutter and ensiled.
311639



The recorded yields were as follows:

Yield per acre
Lb,

Distance between rows Tons
24inches We ae o8 se ea ab e se aw se we ee s 33 1,666
30 29 1,456
36 it te te et te se ae e e se wase e e ‘28 1,429
42 . 28 342
AVEFAZG.+ vv se ae oo o2 04 os 26 o0 o0 oo 30 196

It was observed that, while the heaviest yield was realized from the 24-inch rows,
the crop from them was too juicy and, as a consequence, inclined to become somewhat
mushy when cut up for ensilage. The crop from the 42-inch rows, on the other hand,
'was, in addition to being comparatively low in tonnage, decidedly coarse; the leaves
were, at harvesting time, comparatively few and coarse and the stalks were rather
woody.

Taking everything into consideration, the best results were obtained from the
30-inch and 86-inch planting.

In addition to the experiment just mentioned, a small block of an early Howering
type, developed and supplied by the Dominion Cerealist, was grown. This type
proved to be decidedly earlier than the Giant Russian variety. .

In order to secure material for the development of distinct sunflower varieties,
d number of plants showing marked characteristics were left uncut until they had -

- matured their seed. Seed of a large number of individual plants representing different .
types was also secured with a view to their serving as material for breeding work, Most
of this seed was collected in the vicinity of the Experimental Station, Rosthern,
Sask.

FIELD ROOTS

MANGELS
Variery TEesrs

Thirty-nine varieties and types, the seed of which was secured from seedsmen.
supplying local trade, from exporters in England and Sweden, and from Experimental
Farms, were grown in duplicate 1/100-acre plots. They were sown on ridges
inches apart on May 14. The land had been a pig run in 1919, and was consequently
well fertilized. The season was exceptlonally favourable and the mangels made very
heavy growth.

‘ Aﬁ varieties were harvested on October 13 and 14 The roots were counted in each
plot, the roots and tops from each plot weighed separately and representative roots
photographed in the field. The Chemistry Division was supplied with roots from
every plot for analysis of dry matter and sugar content.

Apart from the yields, which are high, the varieties showed a great 1mp1-ovement
_over the previous 4 years in so far as trueness to type is concerned. Some varieti¢
‘tested did show, Lowever, a regrettable lack of uniformity, and this was particularly
noticeable in half sugar rose and whites, a considerable number of half sugar white?
showing signs of red blood, and vice versa.
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SEED GROWING

. In 1919 stecklings were grown from Yellow Intermediate seed grown at Otlawa

' 1918, These stecklings were pitted in the fall of 1919 and came through the

Winter well. In the spring of 1920 the pits were opened and a very heavy selection
ade, enough roots being saved to plant one half-acre. -

As the area was small the planting was done by hand, on May 4. The stecklings
Were set out in rows 3 feet apart with 2% feet between the roots in the row. The
8rowth was vigorous and a 98 per cent stand was obtained. Three horse cultivations
34 two hand hoeings were given before growth made it impossible to get through,
gle plot. By the middle of July nothing could be done except leave the plot alone.

10Wering, setting of seed and ripening were very uniform, and on August 238 har-
Vesting was started. On account of the heavy growth it was necessary first to cut
Pathways through the plot and later these were extended until with two cuttings all
1€ seed was cut. When cut, the seed stalks were either tied up in sheaves and stooked
L the field or placed on sheets and dried after being brought under cover. When
. TV, the crop was threshed with an ordinary grain thresher and the seed spread out
11‘ & dry, cool room for further drying. All small seeds and sticks were then removed
:;lth 2 fanning mill and a special mangel seed cleaning machine, and samples of
€1y 25 pounds sent to the Seed Branch for test.
1o This one-half acre yielded 1,020 pounds of cleaned seed, none of which tested
h_Wer than 90 per cent germination, i.e., at the rate of over a ton to the acre. This
vstlgh yield, which was due to the great fertility of the land, the excellence of the
p'20d, and favourable seed producing weather conditions would, it may be added,
180 been still higher, had it not been for a hailstorm which struck the crop when
Stook and caused considerable shattering.
In 1919 there were isolated in bulk 10 roots which showed desirable characters,
Cre uniform, and sank in 4 per cent salt solution. The year 1919 was a very poor
s:e for seed, and only about 8 ounces of seed were obtained from these roots. This
®d was sown in one-half acre, in rows 27 inches apart. Growth was good, and the

;g;ll’ showed remarkable uniformity. These roots were pitted for seed raising in

BreEDING

During a number of years the Division has been endeavouring to develop a
elloy Intermediate variety of superior type from common commercial stock. The
Orts have been successful so far, and a variety of a remarkable uniformity in type
&s been developed; the work has now advanced so far that the method of so-called

tllnly breeding may successfully be applied. By family breeding is understood
fafn.d?Velopment of breeds or families from isolated, individual roots._ The various
Pee:jliles are compared with each other and the best one used as material for further
ng, .
5p In 1990 4 small number of roots of the most desirable type, which sank in a
dry?r cent salt solution and therefore could be expected to represent races having a high
the %{it:cer content, were selected. These roots were teste'd' for d_ry-_matter.content by
fert.l,“’lsion of Chemistry, and then planted under conditions aiming to insure self-
Lzation as much as possible. ‘
alth, bout half the number of the roots were isolated in cheese cloth cages, but
Wor Ugh the cages were large (4 feet square), the formation and maturing of seed
fore Yery unsatisfactory. This was, however, to be expected, and the division there-
in 2180 arranged to have a number of roots planted, without being encased in cages,
or 11: e:::s far away from each other and any other seed-producing roots of mangels
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The roots so planted produced satisfactory quantities of good seed, a fact which .
evidently shows that self-fertilization as such does not bring about a decrease in the
seed production.

If a decrease in seed production from isolated plants takes place, it must therefore
be due to more or less abnormal conditions under which the plants are forced to
develop rather than to the self-fertilization itself.

In addition to the roots which sank in a 5 per cent salt solution, a small number
sinking in 43 and 4 per cent salt solutions respectively were planted in two small
blocks. The seed from these blocke was harvested in bulk, no attempt to isolate the
.individual plants being made. :

Stecklings were also grown from seed of plants self-fertilized in 1919,

SWEDE TURNIPS

VARIETY TrsTS

Forty varieties of swedes were tested in duplicate 1/100 acre plots. These We}'e
sown May 14 on ridges 27 inches apart. One series of plots were sown on land iB
pig run 1919, the duplicates being sown on land which in 1919 was planted 0
timothy (individual plants). Cutworms partially destroyed those plots sown on the
timothy land and after being controlled with one application of poisoned bran the
destroyed portions were sown in again. In the pig run growth was mostly to top$
and bacterial rot and cabbage-root maggots completed the ruin in the plots.

At harvest each plot was weighed separately and the yield calculated from the
1/100 acre plots. These yields are not, however, representative of the varieties.



11

. 0z 11 0z 6 ®z e o g L o e | RRRERARTETTRTIPIIL eo1AU]
*punoz A[3sour jnq ‘edeys UIASUN }8YMIUI0S ‘YInor AISA| £E8 11 214 1I 441 4% SR | SEN R ,5333_.3:0 ‘e cdxgp] ittt uordwsy)
pumos ¥ al ¥89°1 8§ FZ& Gl |t (P¥[Buzp) moggng| e eeensen wertopere)
QuWIOs JNq ‘[BAO A[UIB]y "AY0dU pu® YInol }8YmIuwiog| [6¥ A 111 91 2.8 g et O[IAJUIY ‘waIB ‘dxgp| doJ, uaary) AUy
PUNOX MJJ B YIM .—d>.AV .01:-.& e zI 1 681°1 or Om@.ﬁ e |t Aﬂwmuwkmv arop | ~-r-r e ﬂﬂo&wﬂwm
e, 71 ¥ zl L 906 T gl  [crrereeeeeerere SRBLI-0[E)G| v e ocoredwey
008 3l 298 oI 8L I "SuOg 2p P[BUOPIBIY S| doJ, ezuoag 8, 49016y
§ .H Nﬁ *ﬁ@ .HM @wm ﬁﬁ - . D T ) . 1 8 e 2= e R Rk norH @.—Eg
‘qjoowrs £[qBIN0AB) PuB WLIONUN A118g| Z8L eI 0Ll 2 LT T |t uedde)y ‘owreg cdxgp[ccccccreretereeeeter YaIBuoRy
L¥8 €1 9g8 ¥l 88L . @I  {tTUUUUUUSUOQ % PPEEOPISI M|t jueqdory oSl ‘o5
SL0°T &I 22LT 6 8eF LI -+ Apreyy reuadury s,Jo3re))
262'T ©I 28 2l GPLT T |rreeeerert e EBBUG-O@ORgG| et et oquungp
‘T8A0 0} punoy B

‘oidand 0}. £oUSPUS) duIOS YHM 9zuOIq u3dId Poxily| 166‘T €I 0841 01 <t 20 S') S R :Eﬂwnmc uoyng

6041 I T Il ¥ 91 Suog % PIYUOPOBHY "3

"qoows A[are) pue ojding [eA0 pu8 PUNOI Jo MK V| 3L I SIL'T 61 08 8 S[IAjULYY ‘marg "dxy

(1) CANS 41 T 6 89Z°‘T 0T *"''suog % PIUOPIBH W |°°
» ¥ ¥l 08T 11 09 91 o '77TSuOg %p PIBUOPIRYY “¥)*
{488 #1 Ve 4 00T 91 . | **T'BUOQ 7p PIEUOPOB || C
*9zu01q pue 2&.:—& Joemjxiy ‘punoy| 1z ¥ 008 31 78 b S DR AL soTuuey ‘wm| ....QO'H. us21y) 9zuoIg hﬂ.—oﬁm
‘punoz 0} [8A0 woaj SurhreA doj spding| 091l I 10 el 092 Q1  frrrerereeeeeeeeeess oTauey “TIpy[* vt wWoar) werpews)
: 863°T %I 68 1 %041 8T cettreeeeggog B preuopesy (Y| e doy, odin g dwy s, IWMAIHG
~apdand 03} Louapuay .
J“AB Qoﬁ gem aaam S Eo.«ﬂnz v—; AH&SE %ﬂqﬁa'm wNM-.H «H §uﬁ 8 *MN uﬁ w ........... QAEﬁHQM »gh &m ---------------------- EEHQ
*£1peq o8 Buipjoy 83001 aug sno .

-Ieurna ﬂw-—p— [s1338f oq 0} pourpul ﬁﬂ:g 0] UIRIY §.~ ¥ ﬁﬂv.ﬁ 7z §.~ 'R EEREEREELEEEERE A.mué OG-t QOV..F RN
§ n.ﬂ $N~—.H w.ﬂ *h*?ﬂ ”.H ........... mﬂom e viggs M ............... E:ﬂom Eﬁ—gs
120°T oI gy ¥l 089'T 91 TUTUettUsUOG 29 PIBROPOBHY MUt aou. ciuum uordursyn)
gl ol §88 LI ZE QL fereeeeeeeseenen sRBLIg-oPNG| “yorr] poos)

"9ZU0Iq 0} AQUSPU B YIIM USRI PUNOY| gLyl 9L 82 1I oI @& |ttt (pus[Bug) uopng) "' " £qur(Q pio] pesoxdury
$68°T LI 4 I (7728 G -3 G 'su0g 2 P[EUOPOBY "J |- "7 **dog, ojding [esseArus
-%PSH .wﬂc.— b@> cﬂ .ﬁd>° EOH« wﬁﬁﬁwoﬂsm Smsﬂ Wﬁ Sh -H mN 8” —“ ”.H ............... Avag ﬂS“za ................ 5 ﬂsa.ﬂﬂo
*9ZU0Iq
QS =mw0.~w BOM L3 ﬂHﬂE QS Qﬁea »ﬁﬁ“mca ——d>° 3 ﬂus—cm ﬁmm aﬂ ”%.ﬁ wN °Mw a ............. R RS cmgom -EB .............. QQVH Qﬁsm Q“E
‘punox 10 3uo[ J9qWNU 8 mb . .
nw—:u. -@>° hﬁﬁmcs -QS QNH—EQ. ﬁﬁc AMGE .QS Q—E:m g—ﬁ QN nwh .ﬁ mvN Nﬂﬁ -ﬁ mﬁ ............... Aﬁﬂdﬁw-—MHv ﬂsnwzm sessrrrreveane .Eﬁ—gm Eﬂ&ﬂs
.“m~a~w vg Hﬂwgch QAM S vOQWﬁOﬁ .Qsmvﬁea ﬁgom wgnﬁ NN %ﬂ-ﬁ @N NVB »“ wﬁ ..................... EBMH -EB .............. bnuﬂ.@sg m»am
‘ganor 8q o}
paurpur doy useId 9zuoaq owos yjm doj oydind punoy| 222 74 08¢‘T 932 ¥ AN R (pue[Buy) wopng|- et ajep-03dn)
‘qQT -swoy, | 'qT suwoy | °qT Suoj,
sjoid . -
21% 00I-1 g | 30Id PUg 1014 181 aonog £rousp
- ‘efeIoAy ‘PRIX ‘PRIX

LSHAL XALATYVA—SJIINYNL



, FIL'T BT | “oBeIeAy
» 2 »” wo | yjoowy Ysipamg
P » » 3 o IepleyMog dog, dlding
» » » T RS PUQAH §.918(
. "Pay3or [re| sdiumg [[eq Tt (uopoMg) Tinqregt BuIpad ] UBLARMION
"doy opdand bESmEM;w:om 80T 8 8e6°T 3I 807 ¥ . |t suny "9)g ‘uLreq ‘dxy
*3uo]
JeYAMoUIOS 0} [BAC YSNoIyj punor wolj Sulfiea ‘ording| 619 [ 6.7 6 96T § | (pur[3uyg) uojing
‘PUNOI 0} [BA() "udAduUn pus ySnox LAl 00'T 01 299 ¥1 gee‘tr 9 Lo uojorropalf ‘uireq ‘dxyjg
*sqT SJdoJ, | 'sqQ si0], | ‘SQT s:0]J, ~
s3o1d -
I3 (0I-1 ¢ 1id Pug 101d IS avInog Kyorrep
‘ofvIoAY PlRIX PRIX .

poprpuo)—ISAL ALATHVA—SJINYAL



13
SeED GROWING

Swede turnips for seed were an absolute failure in 1920.

Although coming out of the pits in first class shape for cattle feed, a rot which
affected particularly the crown rendered the swedes undesirable for seed growing.
S_Ome of the worst infected roots were forwarded to the Botanical Division, which
diagnosed the trouble as being due to Phycomycetous fungi. The Botany Division’s
récommendations were followed out in selecting roots for planting. All roots which
showed any sign of infection were discarded and, to make the detection of these roots
more sure, the roots before being planted were wiped off with cloths and thoroughly
dried, Encugh apparently sound roots were obtained to plant one-quarter acre in
three-feet rows, with two and a half feet between the plants in the row.

All planted roots made growth, but rot and cabbage root maggots, which infected
both seed roots and stecklings, soon destroyed all seed roots, which, therefore, were
removed and destroyed. ‘ )

Seed of Purple Top swede grown at Ottawa in 1919 was used to plant out one-
half acre of swede turnips for stecklings. Although infected with cabbage root
Maggot the stand was excellent and a good selection of roots was pitted for seed

raiging in 1921.

FIELD CARROTS

Variery TesTs

Fifteen varieties of field carrots were tested in duplicate 1/100-acre plots.
Own May 14, on the ridge, in rows 27 inches apart, these plots were, handled at
h&I‘Vest, October 14, 15, in a similar manner to the mangels, i.e, roots and tops from
ach plot were weighed separately and representative roots photographed and sent to

the Chemical Division for analysis.
The following table gives yield per acre caleulated from 1/1Q0-acre plots.

31163—3
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SEED GROWING

In 1919, stecklings were grown from seed of selected Danish Champion raised at
Ottawa. These roots were remarkably uniform, although somewhat small on account
of late sowing. They were pitted, after selection, in the fall of 1919 and came out
of the pits in the spring of 1920 in excellent condition. A heavy selection was then
made, and the bulk of the roots, sufficient to plant half of an acre, set out for sced

~Production. These roots were planted in what had been a pig run in 1919. They
were planted in rows 3 feet apart with 2 feet between the plants in the row. Practi-
C‘al'ly a perfect stand was obtained. The flowering and ripening of the seed were very
uniform, and harvesting started August 23.

The heads were cut off by hand, collected in baskets, transferred to canva3s sheets
and in them hauled to the barn. They were there spread out about one foot deep and
turned daily to assist drying. When perfectly dry a garden'roller was run over this
Waterial to thresh the seed off, the de-seeded heads being forked off from time to
time, After sifting with a large, coarse hand sieve the material was run through
,the. fanning mill to remove all sticks possible. The spines on the seed, which make
% impogsible to clean it by ordinary methods, were then removed with a machine
Wade for the purpose. After a final fanning 575 pounds of first-class seed was
Obtained. This, being the yield from one-half acre, represents d yield of 1,150 pounds
Carrot seed per acre. ‘

In 1919 seed was obtained from a smali specially selected group of Danish

. ampion carrots grown at Ottawa. This seed was sown for stecklings, one-half
8cre being seeded in rows 27 inches apart. An excellent stand was obtained of first
®lass voots of very uniform quality. These stecklings were pitted in the fall of 1920

ad are available for seed growing 1921

Breeping

' From the Danish Champion stecklings grown in 1919, thirty of the very best
i°°t5 were selected for family breeding in the spring 1920. The roots were either
Solated in cheese cloth cages or grown in isolated positions. The seed which was
Secureq later in the fall from the individual roots, therefore, was obtained as a result
of self-fertilization.
N, A group of high class roots of a similar type was also set out in a small block.
bu‘l)klsolation of the individual plants was made, and the seed, therefore, harvested in
SUGAR BEETS .
Variery TesTs

» Three varieties of sugar beets were grown in duplicate 1/100-acre plots, These

aere received from the Dominion Sugar Co., and planted May 14 on ridges 27 inches
Dart, The land was in 1919 used as a pig run. These varieties were harvested
Ctober 13 and 14, each plot being weighed separately and representative roots photo-
aphed and forwarded to the Chemical Division for analysis,

YIELD OF SUGAR BEETS PER ACRE.

\
Variety First Plot Second Plot Average

\ )

Ch, Tons Lb. | Tons Lb. Tons  Lb.
Bri:f:'fm ....... U R 19 1,187 27 1,538 23 1,362
kiteh Columbia, . ..ottt 20 773 25 913 22 1,843
e 17 350’ 22 542 19 1,448
\ AVErage...cooovnfeorereienin oo, 22 217

311633
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LEGUMINOQUS FORAGE PLANTS
RED CLOVER

BreepiNg

The winter of 1919-20 was particularly severe on the red clover. Plots of red
clover seeded in 1916 and 1917 and from which hay and eeed crops had been taken
in 1917, 1918 and 1919 were totally destroyed, as were also some few individual
plants saved for breeding purposes. It may be explained that the winter-killing was
caused by heaving of the soil resulting in the snapping-off of the roots a few inches
below the crown. The winter-killing was therefore not due to lack of hardiness in
the proper sense, i.e., to lack of physiological resistance to low temperatures, but to
mechanical injuries caused by the condition of the soil.

Concerning the breeding of red clover it has been announced in previous reports
that the division has succeeded in developing a red clover type characterized by an
unusually high degreé of perennialism. That is to say, it contains a very large
percentage of plants which, under ‘Ottawa conditions at least, live more than two
years. A small quantity of seed of this mew type, which temporarily is called
Ottawa Perennial Red Clover, was available this year.

Small quantities of it were sent for comparative tests to various branch Experi
mental Farms and Stations, and the balance used largely at Ottawa. Part of the
seed retained for use at Ottawa was sown in rows 30 inches apart, in a block me#a- -
suring about 4,000 equare yards, for seed propagation purposes. The rest was sowh
in a few small plots with a view to continuing the breeding work toward the develop”
ment of a variety combining hardiness, durability, and high-yielding power.

Variety Trests

Six lots of red clover seed, representing different types and places of productions
were sown in comparative test plots, each lot being sown both broadecast and in row$
The “varieties” seeded for test were as follows:—

. Ottawa Perennial.

. Oxdrift,.

. Altaswede.

. Svalof Improved.

. Swedish. Medium Late.
. Swedish Late.

[~ N SR JURN o Ty

Concerning the different lots jt may be explained that the Ottawa Perennial i8 2
type, developed from ordinary early commercial red clover and named Perennial fo
reasons given in the preceding paragraph. It is not uniform as far as botanical cha®
acteristics are concerned.

The Ozdrift is simply seed from Oxdrift, Ont., obtained from the Kenora Die:
triet Co-operative Clover Seed Growers’ Association. This “variety” was includ
in the test largely for the reason that, judging from previous experience, it represe?
a red clover well suited to Eastern Canada in general.

The Altaswede, so-called, was imported from Sweden ten years ago by the Seed
Branch of the Dominion Department of Agriculture on recommendation of
writer, its original name being Late Swedish Bed Clover. Most of it was used 10
trials in the province of Quebec, but a small quantity found its way to the Univers!
of Alberta at Edmonton, The Alberta university has re-named it, giving it the na
“ Altaswede.”
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The Swalof Improved, Swedish Medium Late, and Swedish Late are varieties
secured from the Plant Breeding Institution of Svalof, Sweden, through the kindness
of Dr. H. Witte, Director of Forage Plant Breeding at the said institution.

All six lots were sown under similar condition and were all clipped once during
th‘e 6eason, with the exception of Otfawa Peremnial and Oxzdrift, which were lightly
clipped as often as necessary to prevent blooming.

ALSIKE CLOVER

Comparatively little, outside of preliminary observations, has so far been done in
t,e' matter of alsike breeding. Observations have revealed, however, that the possi-
ilities of improving the Canadian alsike crop are very promising, and that it may
¢ comparatively easy to develop varieties showing a high degree of uniformity. In
Order to obtain material for breeding work a number of individual plants were set
out for observation and eventual breeding. The plants in question were grown from
two small samples of seed harvested from two individual plants, one having uniformly
8reen and the other uniformly black seed. .
A small sample of alsike received from the Plant Breeding Station at Svalof,
Weden, was sown in a broadeast plot. From the sample a number of individuaj
Plants, totalling 300, were also grown and planted in the field in such a manner as
% allow observations on the characteristics and potential agricultural value of the

Individual plants.
ALFALFA

In 1918, the Division of Forage Plants started alfalfa breeding with the object
0f;developing high-yielding and uniform varieties of a hardy type. Within a sur-
Prisingly short time distinct varieties were developed, indicating that the breeding
Methods employed by the division could be used very advantageously for the develop-
It‘lent of, practically speaking, an unlimited number of well-defined varieties, breeding
e to type and easy to identify.
th Unfortunately, however, this very promising work had to be abandoned during
ofe war, and it was only in 1919 that it was taken up again. That year a number

alfalfa plants of promising types were isolated and self-fertilized but, on account
unfavourable conditions, very small quantities of seed were obtained from a total
spr_eleven plants only. The seed sgcured was &own separz}tely in flower pots in the
"an (;ng of 1920, and the young seedlings later transplanted in the field for observation
. further breeding work. They were planted in rows 8 feet apart with 3 feet
tween the plants in the rows.
or A total of 800 individual plants grown from seed of true Grimm’s Alfalfa, kindly
®ented by Mr. A. B. Lyman, Excelsior, Minn., were also set out in the field, 8 x 8
%8t apart, with a view to obtaining sufficient material for future breeding work,
SEedIn at%dition, two small plots were sown, broadeast and in rows respectively, with
3 obtained from Messrs. Kenneth Macdonald & Sons, Ottawa, under the name of
ev?gthern Grown Grimm. These two plots will be used in an endeavour to secure more.
ence on the subject of alfalfa seed growing in the Ottawa distriet.

GRASSES
TIMOTHY

‘BREEDING

bree L_ike much other work requiring handling.of diversified material, .the timothy
Iy ldmg work, started in 1911, had to bg set aside to a great extent during the war,
sin 918, however, twenty-three lots of timothy, each representing the progeny of a

8le, self-fertilized plant of promising type, were transplanted in the field in rows

®et apart with 14 feet between the individual plants in the row.
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It was noticed in 1920 that whilst there was considerable uniformity within the
lots, enough variation was present to make it advisable to re-select and isolate this
year. Accordingly, a number of isolations were made with what is hoped will prove
more satisfactory cages than have heretofore been used at Ottawa. Light canvas was
used for all but one side of the cages, this one side being of cheese cloth and always
facing in the same direction. In all, 86 isolations were made and seed harvested,
each lot of seed obtained representing seed from one individual plant, or from two
or more plants from among the same lot, isolated together on account of striking
similarity of type.

Isolation Cages in Timothy Breeding Block.

A number of individual plants were also planted from seed collected from '
individual plants outside of Ottawa in 1919.

Variery TEsts

Four plots were sown in order to compare timothy strains from different sources:
In order to make a comparison between individual plants of each lot under test &
number of single plants of each lot were set out along the end of the plots. Plot8
were all planted at same rate and under similar conditions.

Varieties :—Ohio, 3937 selection; Primus; Gloria; Ottawa bulk selectlon

Concerning the varieties in question, it may be added that “Ohio 8987”7 was
received from Mr. M. W. Evans, Director of the U.S. Timothy Breeding Stations
North Ridgeville, Ohio; “Primus” and “Gloria” are two varieties developed an
supplied by Dr. H. Witte, Svalof, Sweden. “Ottawa bulk selection” represents see
harvested in bulk from non-isolated plants growing in the timothy breeding block &b
the Central Experimental Farm.

SEED GROWING

In 1917, 2 sets of 2 plots each were sown to timothy for seed production, each
set consisting of 2 equal-sized plots, one of which was seeded broadcast and the other
in rows 80 inches apart. Due to press of work, these plots did not get the attentio®
required and were, at the beginning of the growing season of 1920, very weedy.
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wag impossible to get the plots sown broadcast clean, but the row seedlings were not
only easy to clean out, but, once clean, easy to keep so. The seed from the broadcast
Plots was very dirty, whilst the seed from the row-seeded plots was harvested clean

of weeds and other grass seeds. .
Yields of Timothy sown Broadcast and in Rows 80 inches apart.

Broadcast 30-inch rows
1st set of Plots.. .. .. vo vv o0 b 0e ws 134 1b. 206 1b.
2nd set Of PIOtS.. .v vt oo av ou we o0 0. 4a .. 129 ¢ 256 «

'

Hurrep aNp UNHULLED SEED

1n the spring of 1917 the Division of Forage Plants received, from the Seed
B_l‘anch of the Dominion Department of Agriculture, two samples of timothy seed,
Viz: one sample of hulled seed and one unhulled, both picked from a seed lot harvested
I 1916. Small portions of the two samples have been sown yearly in small comparative
tests in an endeavour to ascertain the comparative value of hulled and unhulled seed
of the same age. ' :

‘The results obtained indicate that, while there is no material difference in vitality
between hulled and unhulled seed when sown a year after it has been harvested, the
ulled seed with age loses its vitality more quickly than does the unhulled seed, as
Will be seen from the following figures:— :

‘ Yield per acre
Hulled Seed

Year of Seedin Unhulled Seed
1919.. .. .. f‘. 2 tons, 840 1b, * .1 tonm, 1,375 b,

The figures indicate that hulled seed, three years old, is erly to produce a much
Smaller hay crop than unhulled seed of the same age.

e oo

WESTERN RYE GRASS

' This grass, which in large sections in the West is of an importance comparable
to that of timothy in the East, has for several reasons been studied more thoroughly
thay any other grass experimented with by the Dominion Exzperimental Farms
System. In the following paragraphs a brief outline will be given of the investigations
Which, ag will' be seen, have led to results of practical importance. '

Western Rye grass, which is a native of Oanada, ocours in the wild state in a
Very large number of forms. When studying them in their natural habitat, the
Writer observed that the flowering of the various forms takes place in a manner that
s fllndamentally different from that of wild grasses in general. While wild grasses
I general, and cultivated ones too, for that matter, are open-ferilized, i.e., flowering
1 such a manner that the formation of seed may be a result of either self-fertilization
OF cross-fertilization, it was observed that the Western Rye grass forms were
Rormally gelf-fertilized. In other words, their mode of fertilization proved to be

SXactly like that of wheat. ] . :

As it has long ago been established that the comparative ease with which distinct
84 constant varieties of wheat can be developed is primarily due to the fact that it
s Bormally self-fertilized, it is apparent that the discovery of self-fertilization in
V.VeStern Rye grass was of considerable interest. For, it Was reasoned, if self-fertiliza-
tion i wheat makes the easy development of countless distinct varieties possible,
then there is little reason why self-fertilization in Western Rye grass should not

e the development of vast numbers of distinct varieties of it equally easy.

In order to test the soundness of this theoretical deduction, a collection of ripe
%ds from g emall number of individual plants growing closely together on a vacant
lot i, Calgary was made in the fall of 1916. The seed was collected separately from
it;le individual plants in question and was sown at Ottawa in 1917. Later, when a few

ches high, the seedlings obtained were transplanted in rows, each row representing
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the progeny of one individual plant. The following year, when the plants had
attained full development, it was clearly shown that each one of the Calgary mother
plants from which the seed had been collected was breeding perfectly true to type.
In other works, it was proved that distinet varieties, breeding true to type and there-
fore constant from one generation to another, could be developed simply by propaga-
tion of the various forms growing wild practically throughout Canada.

] ; g ¥ V. J

Western Rye Grass Varieties in' row, showing types.

Having come to this conclusion, no time was lost in trying to bring together as
large a number of different wild forms as the circumstances would permit, for the
purpose of studying their relative agricultural value.

In 1918 ripe seed was collected from thirteen individual plants, especially chosen
with a view to demonstrating the difference in agricultural value existing between
different types. From the thirteen seed samples in question, thirteen lots of Western
Rye plots were secured in 1919. In 1920 these had reached full development, and,
when observed even very superficially, they were found to be of very different agricul-
tural value, while strikingly uniform within themselves.

The following figures will demonstrate the surprisingly great differences in
yvielding power existing between the various varieties.

Yield per 300 plants (straw and seed)
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< After threshing, it was further found that the seed-producing capacity of the
different varieties also varies tremendously, a fact, however, that may be more advan-
tageously dealt with in a subsequent report. / ‘
In 1918, some 100 individual Western Rye grass plants were also collected,
Practically all in the Prairie Provinces and the Okanagan Valley in British Columbia,
and sent to Ottawa for transplanting. In 1919 seed was secured from most of them.
his seed was sown separately in pots in the spring of 1920 and, later, 300 seedlings
of each lot were transplanted in the field.
~ In addition, a number of lots, secured from seed collected from individual plants
n 1919, were also transplanted in the field.
In all, about 140 lots of Western Rye grass are grown at Ottawa at present.

ORCHARD GRASS

. In 1912, six samples of Orchard grass seed were received from the Plant Breed-
Ing Station of Svalof, Sweden. The samples represented different varieties which,

i

Western Rye Grass Varieties; difference in yielding capacity indicated by distance
between stakes.

h°WEVer, v:’cre found not to breed entirely true to type. In order to purify the type
and to bring about as complete a uniformity as possible, repeated selections have been
Made since 19183, the last one being made in 1918 when four individual plants were
Solated and self-fertilized. The seed obtained was sown in 1919.

. In the spring of 1920 it was found that all the four lots had been completely
wl!}ter-killed, a fact which was the more discouraging as no sign of lack of cold-
Tesistance had ever been observed in the parent stock. The experience emphasizes

€ necessity of a most careful selection of the starting material which is to be used in

¢ deveiopment of varieties of grasses of a somewhat tender type.
A _I_n order to secure diversified material for further breeding work, seed of 20
dividual plants, representing different botanical and biological types, was collected
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in Victoria, B.C., and vicinity, in 1919. The 29 seed lots were sown in 1920, s number
of plants secured from each and transplanted in the field for observation and eventual
breeding of desirable types.

A number of individual plants, obtained from two seed samples received from
Svalof, Sweden, were also set out with the same object in view.

MEADOW FESCUE

Results of experiments carried on during the past have clearly shown that Meadow
fescue is a very valuable grass which ought to be used in grass and clover mixtures
to a much greater extent than it is at present.

Anticipating a greater demand for Meadow fescue in the future, the Division

of Forage Plants took steps, some years ago, to develop varieties of a greater agricul-
tural value than the Meadow fescue available commercially at present. In 1918, a
comparatively small number of seedlings obtained from a sample of commercial seed
were planted separately. In 1919, when the fully developed plants were examined, it
was found that great differences existed between the different individual plants in
respect to earliness, mode of growth, leafiness, stooling power, and other characters.
Fourteen of the seemingly most valuable plants were isolated and self-fertilized.
The seed obtained was sown separately in pots in the spriqg of 1920 and, later in
the season, a number of seedlings of each lot were transplanted in the field for further
observation.
Three lots of Meadow fescue received from Svalof, Sweden, were also sown.

KENTUCKY BLUE GRASS

This grass is, as is well known, one of the most widely distributed grasses,
occurring naturally in a tremendously large number of forms, many of which have
been described as distinet botanical varieties. Observations made on the grass in
Canada have revealed the existence of countless types possessing very different
agricultural values. . A few outstanding ones have during the last few years been

collected, and, as a result, twenty-six different lots were grown at the Central Experi- '

mental Farm in 1920. ' Six of these were planted in 1919, and the balance in 1920.

‘

FIELD BROME GRASS

A plot of this biennial graés, which is recommended especially for light, sandy
goil in Northern and Central European countries, was received from Svalof, Sweden.
It made a vigorous growth and entered the winter in good condition.

SUDAN GRASS

A small area left vacant through the failure of the swede turnip seed crop w88
sown to Sudan grass. The seed was broadcast on June 16th, at a rate of 20 Ib. per
acre, and harrowed in. On August 21 the crop was cut and was found to yield at 8
rate of 14 tons per acre, green weight. After cutting a thick aftermath, reaching
18 inches in height when the first killing frost appeared, was developed. -

Tt should be explained, though, that the Sudan grass was grown on very rich land
which had previously been in a pig run.

MISCELLANEOUS GRASSES

A few lots of miscellaneous grasses were planted, including Awnless Brome gras
Red Top, Red fescue, Tall Oat grass, ete.
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