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INTROOOOTION 

Red clover, recognized as the corner stone of agriculture, is 

one of the most widely distributed of all cultivated clovers. 

The production of red clover and other forage crop seed in 

Canada today is a very important business and various organizations are 

interested in the different phases which allow the farmers to obtain 

good material for seedtng. Among those organizations the Oanadian 

Forage Seeds Project must be mentioned. 

The Canadian Forage Beeds Project was organized in 1952, and its 

purpose is to make available to the growers of forage crops pedigree seed 

of improved varieties of these crops. Practically, it is the tunction ot 

the Canadian Forage Beeds Project to devise a schema whereby new and 

improved varieties oan be mnltiplied rapidly and surely and the seed made 

available to the growers in quantities sufficient to meet their needs. 

Four classes ot pedigree seed are recognized in forage crops, 

Foundation, Approved, Registered and Certified. 

Since the initiation of the Oanadian Forage Seeds Project the 

production ot pedigree seed has been undertaken in the following 

species and varieties: red clover, Lasalle; alfalfa, Grimm and Vernal; 

aweet clover, Erector; timothy, Climax and Medon; crested wheat, Summit. 

The five different kinds of orops included represent those that are most 

oommonly grown in Canada. 

In the case of red clover in which we are mainly interested, the 

Canadien Forage Seeds Projeot aimed to mu~tiply seed in the Prairie 

Provinces. 



Not only is there ample spaoe for isolation but experience indicates 

that there is lesa likelihood of winter-killing and seed yields are 

mnch higher than in most parts of the East. 

Red clover seed production is also undar considerable study in 

the United States. The National Foundation Seed Projeot has been in 

operation sinoe 1948, and is concerned with the same type of problam to 

which the Canadia.n Forage Seeds Pro jeot was facing. The pnrpose of the 

u.s. organization, then, is to make available to the growers of forage 

orops pedigree seed of improved varieties of these orops. So, the 

National Foundation Seed Projeot has been an important factor in the 

production of the large quantities of certif'ied Kenland that is now 

available to u.s. farmers. 

Every variety or strain of red olover is made up of plants that 

vary widely in type, maturity, resistance to diseases and yielding 

ability. '.Ihere are no pure or true-breeding strains snoh as we have in 

cereal grains, whioh are selt-tertilized. Red clover produces seed by 

cross-tertilizing. This genetio Charaoter tavors the development of a 

great variety of eootypes and biotypes of the two torms, doublecut and 

single out. aocording to Hollowell (1940) • This Tariability in type is 

faoilitated becsnse red clover, being tor all praotical parposes self­

sterile, is constantly hybridizing. 

In order to m.aintain the productive punch of the variety ali 

the produoing types .ma.st be maintained _in the proportions built_into 

the variety by the plant breeder. Consequently, the regulations for 

pedigree seed speci:fy that the seed must be taken in the second 
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vegetative year ot a stand tor carrying all the original types in the 

same proportion as the original seed. 

The problem ot changes or alterations within a variety has been 
1 

touched in a preliminary investigation undertaken at Macdonald College 

in 1953, by Steppler and Raymond (1954). 

In the tall ot 1952, a tortuitous harvest ot Lasalle seed in the 

year of seeding, made by a western ·tarmer, gave the tirst real 

opportun! ty to a tudy the etteot ot this management praotioe: harvesting 

the seed &n the year ot seeding. This lot was tested in 1953, against 

Dollard. The latter variety is cons ti tuted so that 1 t con tains 

appro:x:imately 75% ot Types II and ni and the reJDaining 25% ot 0, I and 

If. tbis system ot type classitioation had been originated by Bird 

( 1948) and reterred to the growth in the year ot establishment. 

Studied as spaoed plants, this Lasalle seed lot, designated as 

lot X, showed a marked deviation tram the expeoted nor.m (Dollard). 

Seed lot X had a much higher peroentage ot Type IV than is tound 1n 

Dollard. '!his is illustrated by Diagram 1 (page 19 ) • According to 

Steppl.er and Raymond (1954) who made those observations, "the 

deviation tram the expected is so great that it is not likely due to 

chance variation and henoe it seams reasoneble to attribute it to the 

praotioe ot taking seed in the year or seeding. Certainly the 

conditions under whioh the seed was produoed - whether due to climate, 

management or a oombination ot them - very detinitely altered the 

stock tram the expected peroentages~. 

From those preliminary observations, a more elaborate project 
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was set up in order to investigate the deviation, or the change in 

cOlllposition or plant types, f'rOlll the expected norm (Dollard) • Som.e 

morphological characters were selected and studied, during the seeding 

year, in regard to Dollard. 'lhose tests were conducted on samples ot 

Lasalle, provided by Ottawa in ccmnection w1 th the Canadian Forage Seeds 

Project. In addition to Lasalle, and tollowing the same line ot research, 

samples of' Kenland representing different seed stocks, were included in 

the test. However Kenland breeder stook was selected as the standard or 

the nom inatead ot Dollard. Al.so, several local strains of' red clover 

f'rom varions parts of' the province ot ,;œebec were obtained f'rQJil f'armers 

and included in our investigation. 



REVIEW OF U'lERA.n1RE 

A very extensive literature review haa been done by Bird (1948), 

when he gave the description of the five different types of red clover 

that he had distinguisbed witbin a variety. Referring to this basio 

work, the most important papers will be mantioned and the earliest 

papers publisbed in the same line will be added. 

According to Bird (1948), one of the first comprehensive studies 

ot types within red elever has been made by Williams (1927) at the 

Walsh Plant Breeding Station. This worker, in a very extensive 

investigation on red elever, classified all strains that be had under 

observation into three main groups: (1) Lates; (2) earlies; (3) wild. 

These three groups differed not only as regards their botanical 

charaoters, but also to an even more markeà degree in res_pect to their 

cropping capacities, persistency and other agronomie characters. The 

late clovers bad a more or lesa dense, tufted and prostrate habit of 

growth, in the spring and early summer. They tend to become more 

ereot as they mature, but they retained their characteristic 

spreading habit of growth even when in bloom. They tillered freely 

and tbeir stems were long, comparatively sl ender and more or less 

solid up to the time of flowerill8, when they all tend to become 

tistular. They bad also a relatively large number of internodes 

and aide branches. Generally, they made comparatively slow growth 

and flowered only sparingly in the seeding year ttnless sown early. 

Before the winter set in, they formed dense leaved rosettes in which 

semi-dormant stage they remained until lata spring. Tbey were from 

two to tour weeks later than the earliest in starti ng active growth 



in the spring and in caming into bloam. In general, they were not very 

productive in the seeding year, unless sown early. However, they gave 

heavy crops of hay and fairly good attermath crops provided the hay 

was mown early. From the farmer' s standpoint, one of the most 

outstanding features of the 1ate red clovers is the tact that they were 

able to hold the ground well into the second ye~ and possibly into the 

third and foarth year on suitable land. 'lhey were also able to 

withstand heavy grazing better than the early red clovers. 

In oompariaon with the late clovers, the earlies had a more 

ereot and more open growth, the stems were fewer, shorter, stouter 

8Ild more fistnlar and had fewer internodes and aide branches. '!hey 

were about 14 to 28 daye earlier in Rtarting active growth in the 

spring and in flowering. 'Ihey were capable of producing two :full 

crops ot bloom BlUlually • Al though achieving more growth do ring the 

year ot seeding, the earliea were less productive in the first harvest 

year than the lates. Although differing greatly in their ability to 

overwinter, none of the earlies was able to hold the gro'tllld well into 

the second year. 

The indigenoua wild red clovers exhibit a mnch wider variation 

as regards their morphologicel and agronomie characters thau even the 

most variable ot the coltivated varieties. Generally speaking, they 

were very small with elender hard stems whioh were pratically aolid 

even when in flower, and mn ch more F.lbesoent th an the European 

a trains of camm.eroe. They were highly variable in regard to time of 

flowering; but most of them bloomed very early, several weeks before 

the earliest of the oultivated varieties. They had a very short 
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~owing season and they did not start active growth as early in thA 

spring as did the cultivated varieties and they prodnced comparatively 

little after.math. They were more persistent th&a the earlies, and they 

appeared to hold the ground in the third year. But the wild red clover 

was not as prom1ctive as the late elevera in the first two years. 

~re recently, Hawkins (1953) working at Cambridge published 

a paper in whioh he ~~ggested a method of identitying three main types 

which were classified as follows: (1) Broad red, doublecut or early 

flowering red clover; (2) singlecut red olover, singleout cowgrass or 

English late flowering red olover; (3) late flowering red olover. 

In addition, he mentioned two other intermediate types: (1) medium­

early, being intermediate between broad and sing1eout; and (2) medium 

late, being inter.mediate between s1ng1ecut and 1ate-flowering. 

According to Hawkins (1953) the types of red clover can be 

distinguished by differences in the time of flowering and also by 

differences in the number of inter.nodes on the main stem when in flower. 

Identification of tbe five types by means of differences in the number 

of internodes on the flowering main stems was found to be more exact 

and easier in practioe than identification by means of differences in 

flowering time. Experimenta were carried out in 1931 and in 1951 in 

which the number of inter.nodes per flowering main stem, the length of 

the main stem and the flowering date of stocks of varions strains of 

the three main types ot red olover were determined. He tound also that 

there is considerable overlapping in the time ot flowering ot the 

different types, so that it is ot limited value tor disttnguiahing 

between ~rops of different types growing in the field. Even when grown 
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.;Ln a trial ground, single spaoed plants must be used to establish 

differences of a week or less. A very close aasDclation between the tiRe 

of floweri.ng and the number of illternodes on the main stem was alao 

noticed; but the correlation between each ot these characters and the 

length ot the .~~ain stem is not ao close. Hawkins added that the 

d~f'erenoes in the nuaber of' internodes on the .11a1ll stq enable the 

different types to be distinguished w1 th precision and this method has 

.JII8llY advantages compared w1 th recording the t1111e ot tlowering, namely: 

the n'O.lllber of internodes does not illorease once a bud has f'ormed; they 

can be counted at any tt.e during the ensutng tour or five weeks 

tollowiDg the time of tlowering; all the plants can be e:xamined on the 

sam.e day and the number of illternodes recorded; the plants do not have 

to be inspected two or three times a week tor a period of tour or t'ive 

weeks as in the eue when the time ot tlowering is recorded. Also, tu 

number of' internodes is a more detinite oharacter to record than JIISlly 

others but certaiD. precautions are necessary. ~e DUilber of in ternodes 

is oounted trOll tbe bottoJI ot the stem to the tlower head or bud, and 

the tollowing precautions mst be talœn if' reliable figures and 

consistent resulte are to be obtainad; 

1. All stell8 mast have toraed a bud or tlower betore the internodes 

are oounted. 

2. Cottnt the internod.es on the aain stem. 

3. 'Ihe lower intemodes on soœ ste.IIIB are very closely crowded together 

and it is impossible to count these accurately. Hawkins ooncluded that 

the aean nwaber ot internodes 118.1 be uaed as a basis tor classif'ying 

strains of' red olover. 

In 1954, Hawkins stud1ed stra:lns ot d'oublecut red clover and 
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gave more emphasis on the coloar ot flowers as a ba&is tor olassifyillg 

strains ot red clover. nte technique ot m.easuring the oolour ot red 

clover flowers has been examined by Hawkins (1954) and also the value 

of this character for classityiag different straina of red clOYer. 

Be conoluded that this oharacter and the technique adopted tor recording 

it is satistactory. But as it was noticed earlier in his works, it 1a 

always wise to use as many charaoters as possible and not to rely on 

onlJ oœ. 

ln BUssia, the types ot red clover have been investigated by 

Lissitzyn (1933) end Lisicyn and others (1935). No sharp demarcation 

or division ot clover types was t'oa.nd between the early and late 

cultivated types. The late clovera were less leaty, coarser, unable 

to torm attermath (two-eu.t habit), end on the other hand, the early 

clovers were oonsidered to be two-out or to be able to for.m aftermath. 

'!he late type had more internodes and greater resistance to winter 

than the early. No relation was tou.nd between early habit and winter 

resistance. 

~hypothetioal classification was suggeated by these Bnssian 

workers and based upon the tor.mation ot rosettes. All red olovers 

were then divided into three groapa: 

(l) Typical annual, wi thout rosettea, early flowering, delicate, 

rare in occurrence. 

(2) Not typioal perennial, w1 th weakl.y developed rosettes and little 

adapted to winter, including both early and late toms. 

(3) Typical perennial, with strongly developed rosettes including 

both early and late forma. '!he authors underline the tact that the 
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populations of ~~ltivated clovers which are usually round are 

complicated hybrid mixtures of these forma. 

Other Russien workers, Gupalo et al. (1900) and Gupalo (1953) 

reported the resulta or their etudies on the growth changes in sowings 

and on the physiological characteristics of morphobiotypes of red 

clover. The only source or information available about these studies 

is ~erbage Abstraots". In their rirst etudies, Gnpalo and ethers 

(1950) investigated the cause of lower seed yields obtained tram 

red clover plots in the third year of growth compared with the 

second. They round that, under controlled conditions, the differences 

in physiological characteristios shown by plants in the tbird year, 

compared with tbose in the second, were attributed to aging, which 

resulted in a lower seed yield in the third year. In conclusion, they 

recommended collecting seed of late-ripening or one-eut clover from 

the third year stand so as to obtain plants which are more persistent 

~d winter hardy. In his other paper, in referring to I.isicyn (1935) 

who bad described three basic forma of red clover, namely: (1) spring 

:mnuals; (2) spring overwintering types; (3) winter plants, Oupalo 

(1953) investigated red clover strains in order to establish the degree 

of winter hardiness and persistenoy of red elever plants which flower 

in the first year compared to troe winter plants. Working at 

Krasnoufimsk, he started his experimenta under controlled conditions 

in culture vessels up to the second leatstage, atter which the 

seedlings were planted out in the field on June 19. On September 15, 

a.ll the populations bad a peroentage of f'lowering specimens of' 30 to 

35%, and there was a high percentage with non-flowering long stems , 

about 32 to 52%. Among all the types, the rosette plants (winter type 
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of development) comprised only 16 to 20%. It was concluded by Gupalo 

and his coworkers:that the flowering for.ms are physiologically older 

and have obtained a higher level of ontogenetio development than the 

rosette plants. 

The types of Norwegian red clover have been investigated by 

Wexelsen (1938). Both wild and cultivated for.ms oc~ in Norway; but 

mach of the red clover commonly found growing wild proved to be 

cultivated olover. Wexelsen (1938) desoribed the different types 

whioh closely resembled the British and Russian types. In oontrast 

with the well developed rosettes of late red clover, the early type 

formed only weak rosettes or none at alle Tbere was also considerable 

variation in rosette for.mation and time of blooming. Wexelsen notioed 

that the ti.m.e of planting or soWing and natural length of day had a 

marked influence upon the development of rosettes in the planting year. 

In Sweden, Nilsson (1940), in :making oompariaon of early and late 

types of red olover, drew attention to the faot that there was no sharp 

delimitation between early, medium and late red clover. Al.S>, he 

mentioned that as early as 1909, Witte pointed out that qnite 

considerable differences could be established in development in Swedish 

clover strains and that transition exiated from the earliest of all to 

the latest of all. It aeams, therefore, that the first grouping into 

lata, early, medium-early strains has been done by Witte. On account 

of the variation within individual strains earliness and lateness coald 

be altered by selection when seed was produoed by different techniques, 

as pointed out by Hellbo (1940). 

Julen and Nilsson-Leissner (1945), studytng the influence of 
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environment on morphological developaent of red clover suggested that 

under different environmental conditions, oltmate has a great influence 

on extemal developlllC t. Under d8Dlp and oloudy oondi tioDS a Tigorous 

green maas is developed and the course of flowering proceeds more 

slowly. 

In New Zeal&Dd, LeT,Y and Davies (1930) hue class1f1ed red 

clover atrains on a basis ailllilar to that used by Williams (192?) , in 

Great BritaiB. Most of the red clover grown in New Zealand. was of 

early type or broad red. Bttt red olover surveyed as a speoies in 

New Zealand was groa.ped under tour .IB8.1n olasses: (1) broad red; (2) 

late reel; (3) extra late red; (4) wild red cloTer. Levy and Ds.Ties 

deacribed the types as follows: 

1.- Broad red cloTer. ibis tYpe is aleo calle4 early-tlowering red 

clover, cow-grass and donblecut cow-grass. ihe broad red gronp is the 

least persistent of all the red cloTers; it grows rapidly tram seed 

and tenda to produce excessiTe smother during the earl.J growth periode. 

This early I!ID.other by broad red is certain}7 11mit1ng the use of red 

olover 1n J11.S.D.Y parts of New Zealand, where the aucoesstul 

establishJaent of permanent grass ia the objecti'Ye, and where it ia 

therefor. essential that excessiTe smother by any one apeciea shall 

not take place. Broad red clover flowers earlier 1n the aeason than 

la te red olonr but noraallJ 11 ttle or ao seed ia set 1n the early 

part of the season, due largely to the absence of bumble bees at 

this period. A second crop of flowen is produced in early autulln, 

whem. aeed is set iB abundance, and i t is at that t1Jile that the aeed 

orop is taken in practice. ille average type of plant c0111110n in broad 

red clowra is typioally lax at the crown at all stages of growth, 
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relatively tew-tillering and productng stem rather than leaty growth, 

eapecially at aid-aeason. '!hia inherent laxity in growth tora ot the 

plaat in broad red beooDLea apparent in quite early seedling stages, and 

can at that tiae be made use ot as one ot the diagnostic characters 

distinga.ishi.D.g the broad troa the late-f'loweri.D.g red olovers. New 

Zealaad red clover ia characteristically a broad red clover. 

2.- Ord.inary late-tlower1ng red clover. Ordinary English late, Swediah 

la te, Deni sb. and other North European and North Allerican lata a oo.Jiles 

into this group. A. tew plants ill some linas ot New Zealand red clover 

can probably be best placed in this group, but on the whole the New 

Zealan.d 's red clover is typical broad red. Late red olover noms.lly 

tlowers rather later ill the season than broad red and is llOre 

persistent, lasting two or three seasons 1.D. Bri tain as against one to 

two seasoJ:Ls in the case ot the broad red. Late-tlowerillg red olover 

planta when studied individuallJ are tairly dense at the croa, and 

tiller better than the broad re4s. Nor.aally only OJ:Le tull crop ot 

blooa is produced per aw:mm. It allowed to mature at mid-seuon a 

second crop ot flowers is not proàuced; but if grazed lata into 

spring the tlowerinS period ia delayed, and this course is the normal 

practioe when the crop is grou tor seed. 'lbe leaty ratber than st8JDDIY 

a:tteraath makes late-tlowering red clover a better grazing plant than 

broad red troa llid-season onwarda • 

3.• Bxtra late-tlowerins red clover. There are two well-detined 

ool1118rc1al strains belongillg to this group - the trae Montgomery and 

the trae Comish Marl red clovers. Both ot these are British local 

varieties, the former long oultivated in the Welshpool district ot 

llontgomeryshire on the Euglish-Welsh borders; Cornish Marl is similarly 
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~argely localized to the Wadebridge district of North Cornwall. These 

varieties are closely allied the one to each other. Extra lata red as 

a gronp is considerably more persistent then either of the two tiret 

gronps discussed and is a more promising pasture type tor New Zealand 

conditions. '!he type is alower to establish from seed than either 

broad or ordinary late red, and therefore does not produce that rapid 

t1ush ot seedling growth so oharaoteriatio ot the tor.mar. Only one 

crop ot tlowers is produced during the year. 

4 - EJ:l81ish wild red olover. Seed ot this type is commeroially 

ava11able in England to a limited extent. It is there indigenous to 

very old grasslands, but the type does not appear to have re ache d New 

Zealand in any ~antity -w at 1east, it has not become estab1ished as 

a constituent ot o1d pastures in this conntry. As might be expected, 

wild red o1over is an exoeedingly heterogenous group. As a whole the 

type is low in total production and extremely variable in time ot 

tlowering, persistenoy, growth-for.m and leafiness. Many ot the torms 

tend to be very dense though diminutive plants, and it may be possible 

to isolate types to till special requirements as, tor example, tor use 

on hard sheep-country. It may also well be that very highly persistent 

forma ot wild red exist and that these can be used for crossins with 

cu1tivated varieties with a view to tncreasing the persistency ot the 

latter. 

In the United States, Westgate and HillJD.an (1911), Pieters 

(1928) and Ho1lowell (1940) recognized as the two main groups ot 

cultivated red o1over. the early or doub1ecut and the late or sing1ew 

out type. The former is referred to as ordinary red cl over by Westgate 

and Hi1lman, whi1e very often it is ca1led medium red. The singlecut 
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·type is known as Mammoth in America. To make easier the distinction 

between agronomie forma of the early and lata type, Hollowell (1940} 

proposed a classification based upon pubescence and origin. So, he 

divided the red olovers into four general gr~~ps: (1) European double~ 

~~t; (2) Amerioao d~Jbleout; (3) European singlecut; {4} American 

ainglecut. Although the seeds of these were indistinguishable, the 

plants of each might be identified readily if grown to maturity. 

Chmelar and Mostovoj (1932), in Czechoslovakia found a 

teohni~ue for distiuguishing single and doublecut red clover by growing 

1t under artificial light. As different varieties and different plants 

ot the same improved or oiiily slightly improved variety of red clover 

(Tritolium pratense) do not poasess the same photoperiodiam, it is not 

possible to include all species of red clover in the group of long-day 

plants. Most plants of an early or doubleC"t.lt and "perennial "variety 

showed under continous light more rapid developœnt, w1 th stem 

formation and later flower formation. Tbe late or singlecut forma 

developed on-ly leaves. 

'!he technique is as follows: seeds are ger.ndnated tor 32 

hours in wet filter paper at 20°C and are then planted in trays 

filled with garden soil, spaced 2 xi cm. apart. Dnring the day, the 

plants are expoaed to daylight, and from dusk 'lill til 8:00 a.m. they are 

subjected to electric illuminetion from two 200 Watt bulbs. Between 

the lamps and the plants a pan was placed wi th a glass bottes, through 

which water ll cm. deep was allowed to flow. 'Ihe top of the plant was, 

in the experiment described, kept 5cm. from the bottom of the pan and 

the water surface was 15 cm. below the filament of the bulb. 
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~ate varietiea show only vegetative growth after 15 days 

éon.tinoua light 'While most of the plants of the early varietiea formed 

stems and, after 30 days, even flowers. 

In Canada, Bird (1948) seems to be the first to have made a 

comprehensive study of types within a selection of an improved strain. 

However, Malte (1921} had publiehed a paper in whioh he suggested that 

red clover could be classified into: (1) Botanical varieties; (2) 

Biological varieties; and (3) Geographical varieties. 

Under botanical varieties, Malte (1921) distinguished two types: 

(1) wild red olover; and (2) cultivated red clover. He also pointed 

out that this classification is very artificial and useleas for Canada, 

because red clover is not illdigenoue to Canada. 

From a biological point of view two main groups of varieties 

were mentioned: (1) early varieties; and (2) late varieties. As the 

names indicated, the two groups differed from each other in respect 

to the tme required to reach full develo.t;.men t, there being severa! 

weeks difference in the time of blossoming between the extrema early 

varieties and the extrema late varieties. The real difference, 

according to Malte (1921) was in the mode of growth and development 

in general rather than in earliness or lateneas. The early red clover 

had few branch stems, only two to four in number and reaching the same 

height as the stem itself. The heads were all borne at about the same 

leval. The late red clover had their stems mole branched, generally 

from four to six in nnmber, but not reaching full development at the 

same time. They did not attain the same height as the main stem and 

the flowering heads were not at the same leval. The early has the 
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taculty ot produciu8 a vigoroua second growth, tor the ree.son that e.tter 

cutting it develops a second eet ot quiok growing shoots. The late 

lacks the taculty ot producin8 more than one set ot shoots in a see.eon. 

As a result it produces a oomparatively scut attel"lllath atter cutting 

and so a lower yield. 

Aoeording to Malte (1921), red olover oan also be olassitie4 

:trom a geographioal standpoint. Bed olovar is OQJDJloD.ly liste4 by the 

trade, and reterred to in e:z:periaental work, under nues whioh sillply 

signity the souroe ot production ot the seed. For e:z:ample, Italien, 

or Rassian, or French or American red olover oan be obtained on the 

market. This way of designating red clonr is of great illlportance, 

because camparison between local and foreign seed can be aade easilJ. 

Bird (194:8) was the tiret to .make a type classification ot 

the varietJ Dollard, which along witb. the absence ot the leat-marking 

charaeteristic provided a good basia tor veritioation of red olover 

populations. Bird (1948) bas distinguished tive types ot plants 

bued on the vegetative growth in the year ot seeding. 'lhese tive 

growth types are shown ill Figures 1 to 5. 'lheJ were describecl bJ 

Steppler and Raymond (l9M) w1 th reterenoe to the growth in the year 

ot establishment: 

Type o- produoes rosette only; no tlower formation (Fig.l) 

Type I- produoes strong rosette with one or a very few flower 

stems, prostrate (Fig.2) 

Type II- produoes tairly promtnent rosette with a ring of flower 

stems, prostrate (F1g.3) 

Type In- produces indistinct rosette with J18.DY flower stems, generally 
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ùpright (Fig. 4) 

TYpe IV- produces no rosette, .any sparsely leaved upright tlower 

stems. (Fig. 5) 

This classification was tirst applied to Lasalle material by 

Steppler and Ra.Jaond (1954). Acoording to this olassitioation, it 

se8118 possible to proàuoe seed on Types III and IV in the year ot 

seedi.ng. HoweTer the normal praotioe in Eastern Canada ia to seed red 

clover with a n.urae-crop, i.e. oats, whioh is barTestet. as grain. 'lb.e 

seed is harvested in the second year, where the second growth is allowed 

to produce seed. 

According to Steppler and Raymond, a tortuitous harvest ot see4 

in the year ot seeding made by a western tar.mer proTided the tirst real 

opportUllity to atpdy the effect of this aanage.lll8nt practice, whicb. is 

the harvesting ot seed in the year ot seeding, whe:a. used on a tara 

ecale. They classitied 212 seedlings tram the year-ot-seeding stock, 

designated as lot X aad coaing from a field seeded with Lasalle red 

clover, and '192 seedliDgS ot Dollard.. Dollard is oonstituted so that 

it containa aroa.nd 75 per cent Types II Gd III and 25 per cent Types 0, 

I 8lld IV. Ottawa is expected to pertorm similarly. Lasalle was 

licenaed in 1952 and origiaated by blending together e~al ~antities 

ot the two varieties Dollard and Ottawa. 

They reported that seed lot X had a mach higher percentage ot 

Type IV than tOUDd in Dollard. 'lb.ese workers came to the conclusion 

that the percentages tound in lot X dittered so markedly trom the 

expected that it would not likely be accepted as representing the 

_variety Lasalle. They attributed this difference in percentage type 
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DIAGRAM. 1 - IDT X COMJ?ARKD TO OOLLARD (1963), MACDONAlD COI...IXGK. 
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to the praotice of taking seed in the year of seeding. They also added 

that oertainly the conditions under which the seed was produced -­

whether due to climate, management or a combinaison of both - very 

defillitely altered the stock from the expected percentages. Tbeir 

observation far several years at Macdonald College indicated that plants 

which produee flowers and mature seed in the year of seeding ustlally do 

not survive the first winter. 

In Diagram 1, the data reported by Steppler and Raymond were 

plotted, the two curves differ markedly, as far as Types n and IV 

are concerned. But from these preliminary data on one lot tested in 

one seaaon, it was diffionlt to generalize and draw sound conclusions. 
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Fig. 1 Type 0 - produces rosette only; no flower formation. 

"Fig. 2 Type I - produces strong rosette with one or a very tew 
tlower stems, generally prostrate. 
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Fig. 3 Type II - produces fairly prominent rosette with a ring 
ot flower stems, prostrate. 

Fig. 4 T.ype III - produces indistinct rosette with many tlower 
stems, generally upright. 



- -
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MATKRIAL AND MBTHODS 

MATrmiAL 

As basic materiel, s&Rples ot seed produced at 46 separate 

localities were obtained trom tour ditterent sources. 

l!'irst, 24 samples were obtained troll tarmers in ditterent parts 

ot the Province ot ~ebec throagh the kind co-operation ot Agronomes. 

'lll.ese torm.ed quite a good sampling ot what is cultivated throa.ghout the 

Province, including as they did., interesting samples troa the Gaspe 

region, the Lower St-Lawrence district, the Eastern Townships, the 

Montreal region and Gatineau region. A questionnaire was inoluded with 

the requesta tor seed se.~~ples, and the intormation thus obtained ll8.de 

it possible to classity the samples as to location ot origin and the 

nwnber ot years grown on the seme tal'll. 

Secondly, 11 samples were obtained through the Central 

Experiaental Farm, comprising Ottawa, and · the new variety Lasalle. 

Thirdly, 10 samples ot Kenland, representative ot Breeder, 

l!'oundation, Registered and Certitied stocks were received trom the 

United States Department ot Agriculture, sent by Dr E.A. Hollowell. 

~e name ot the state where eaoh had been produced was given. 

l!'inally, a sample ot Dollard was received troa Macdonald Collage. 

The various straina, tor classification and turther reference, 

will be grouped under three headings: 

1.- ~ebeo Strains (unnamed local straina) Table 1 and 2. 

2.- Canadian Strains (Dollard, Ottawa and Lasalle ) Table 3. 

3.- u.s. Strains (Kenland) Table 4. 
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TABLE 1. CLASSD'ICATION OP' 'lEE QPEBEO STRAINS AOCORDING 'ro PLAOE OF 
PRODUOTIOH • 

RmiON S'IRAIN 
No. 

1 

Gupe 2 

Pen1Ac1a 3 

and 9 

Lower 10 

St .Lawrence 14 

1~ 

46 

Eastern 4 

Townships 5 

6 

Montreal '1 

resioa 8 

and li 

North Shore 12 

to 16 

Quebeo 1'1 

13 

LOCALITY 

Charlevoix (St-Urbaia) 

Rilraouùi ( 2e Rans) 

Jlatane (St.René Goupil) 

'Mlaiscouata (N .n. 4u Lao) 

Témiecouata(St-Juate du Lac) 

Bonaventure(St-8t.éon) 

Bonaventure(St-Biœéon) 

Kaaouraska,Ste-A.de la Poo.) 

Ooapton ( Cookshire) 

Compton (Cookshire) 

Jo11ette{Ste~lanie) 

Jo11ette{Ste-Mé1an1e) 

J'o11ette(Ste~1anie) 

St~ioe(Yaaaohiohe) 

Jo1iette(St~é11x de V.) 

D.-MOntagnes(St~er.sas) 

Argenteuil (Lachute) 

Roberval,(Pointe-Bleue) 

NAD OJ! GRODR 

Harvey, .Adriea 

St-Pierre, lucien 

Jlarquia, .Alphée 

Ouellet, Eugène 

Oa.ellet, J' .o. 
.A:rsenaul t, .Alphée 

Poirier, lorenzo 

Hadon, L.P. 

Kirby, lan 

Hodge, Beggie 

Hétu, Oscar 

'l'ellier, Bernard 

Riberdy, Arthur 

Rivard, R. 

Rous•••· Philippe 

Toa.ohette, J!élix 

Bogers, w.:z. 

RR.PP. Oblats 

18 Gati.D.eau (Ste-Cécile de M.) Renaud, A. 

Gati.D.eaa. 19 Gatineau (Ste..Céoile de :u:.) Martilleaa., J.B. 

District 20 Gatineau (Rupert) Nesbitt, W.B. 
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TABLE 1. (contillued) 

TABLE 1. CLASSIFICATION OF ml!: QPXBJ'D S'l'RAINS AOCORDmG TO PLACE OF 
PRODUCTION, 

RIWION S'mAIN LOCAL:rrY ~OF GROUR 
·No, 

Oët1aeau 21 Gatineau(Ste-C,oile de M,) Dion, Gandiose 

D1str1ot 22 Gatineau{LaskT11le) Allen, Edmond 

23 Gatineau(Rapert} Robert, l'aile 
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.T.ABU: 2. Q,UEB1!0 S'IRAJNS CLASSIFIZD AOCORDmG TO YBARS PRODUCED ON 'lEE 
S.Alm F .ARY:. 

YE.ARS S'mAIN LOCALITY 
No. 

0Ter 26 years 46 Kamouraska(Ste-Anne de la Poe.) 

Between 20 and 25 zeara 5 Compton(Cookshire} 

6 Joliette(Ste-Melaaie) 

7 Joliette(Ste-~laaie 

8 Jo11ette(Ste~lanie) 

17 Argenteuil(Lachate) 

18 Gatineau(Ste.Céc11e de M.) 

19 Gatineau(Ste-Céoile de M.} 

21 Gatinean(Ste-Cécile de M.) 

22 Gatinean(LaskYille) 

Betweea 10 ud 20 z•ar• 4: Comptoa(Cookshire) 

12 Joliette(St-Fé11x de Valois) 

16 D.-Montagnes(St-Hermas) 

~ GatiBesu(BUpert) 

23 Gatineau(Rupert) 

BetwHn 6 end 10 zears 2 Rtaousk1 (2e Rang) 

3 Mataae(St-René Goupil) 

11 St~r1oe(Yamach1che) 

13 Roberval(Pointe-Bleue) 

Historz not clear 1 Char1eToix(St~rba1n) 

9 ~iscouata (N.D. du Lac) 

10 Témiscouata(St-Juste du L.) 

u. Bonaventure(St.Stm4on) 

15 BonaTentare(St-81méoD) 
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l.- Qnebeo Strains. 

All the ~ebec samples were produoed in 1953, except 2(Rimouski) 

and 13(Roberval). The germination of theae two waa only 15.6 percent 

and 5.6 per cent respectively, against over 80 per cent tor all the 

other ~uebeo Strains. They were disoarded, leaving 22 tor transplanting 

in the field. 

In Table 1 and 2, more details are given about the Qnebeo Strains. 

2 •• Canadian Strains. 

The Central ~ertmental Far.m,_Ottawa, provided 11 samples, 

including one sample of the variety Ottawa and 10 aamples of the new 

variety Lasalle whioh were prodaoed in Ontario, Alberta and British 

Columbia. Five out of the ten samples of Lasalle had been oollected 

the year-ot-seeding at Hayes, Alberta. 

A sample of Dollard was reoeived from Macdonald Collage where it 

was developed. 

Lasalle, the new Canadian variety of red clover, was licensed in 

1952, and was brought under the anspices of the Canadian Forage Seed 

Project for mnltiplioation. Foundation seed of Lasalle is obtained by 

blending together equal ~antities of foundation seed of Ottawa and 

Dollard, in the expectation that it would have some or the desirable 

properties of these two excellent varieties. 

Ottawa and Dollard are well known varietiea or similar behaviour. 

In appearance they ditter chietly throash the presence, very marked in 

Ottawa, or white or light-green V-shaped bands on the upper surtace ot 

the leatlets. Dollard bas no snah leaf markings. These two varieties 
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were used as checks. 

In Table 3, more details are given about the Canadian Strains. 

TABLE 3. CLASSIFICATION OF CANADIAN S'mAINS WITH niDICATIOli OF STOCK AND 
PLADB 0"1 PROWCTIOll. 

STOCK STR.UN PI.ADB OF N.AJŒ OF GROUR 
No • PRODUCTICti 

Foundation (Ottawa) 44 Ontario Forage Division, 
Central Exp. Farm. 

Foundation (Dollard) 45 Quebec Macdonald Collage 

Lasalle (registered, West) 24 

25 

26 

27 

Lasalle(registered,East) 28 

Lasalle(year-ot-seeding) 29 

31 

AJ.berta(l'latbush} Ha.gu.es, J' .X • 

.Alberta (Brooks} Barg, :r. 

B.c. (G.r.Forks} HOve, B.I. 

Manitoba (Stead) Thoapeon, P.J. 

Ontario(Manotick} Braoken, J. 

Alberta,(Bayes) W1okeDhe1aer, T.I. 

Alberta (Bayes) Lickes, G. 

Alberta (Hayes) Stober, J'. 

.Alberta (Hayes) Engel, :r.s. 

Alberta (Hayes} Gaetz, P • 

'!he different atrains ot Lasalle constituted the first generation 

to beoo.ll8 available for testiag. So, in the trial, 5 lots produced on the 

second year meadows were included with 5 lots produoed on the year-ot-

seedi.ng ll8adows. 

Ger.mination tests on Lasalle done in three replioates, indioated 

around a:> per cent for seed produoed the second year, but lesa than 

60 per cent tor seed produced the year ot seeding. 



-30 ... 

3." United States Stratas. 

'.lhanks to Dr J:.A. Hollowell, Principal ~œolllist, Section ot 

Forage Crops alld Dtseues, of the United States Department ot Agriculture 

and c.s. Garrison, lb:eca.tive Becretary ot the Plan1Dg COllllllittee ot the 

National Foandatioa Seed Project, 10 samplea of Kenland red cloTer haT& 

been proT14et for the investigation. They represented different •tocks 

ot seed. Kanland was developed at Kentucky Agricul.tural. Kxperilaental 

Station, beginning in 1936, and was registered ill 1951. '!his Tariety 

has good growth characteristics and 1 t is a doablecut or aedi'UJl type, 

highlJ resistant to southern ethracnose. 

In germination test, all the samples had a high percentage ot 

germination whioh was over eo per cent. 

TABlE 4. XD"LAND SmAINS WI':Œ INDICATION OF STOCK AND PLADB OJ' PRO:OOCTIŒ 

SmAIN PLACE o:r PRODUCTIO!T 
No 

Bree der 34. Kentuckey 

Foundation (lat generation) 35 Idaho 

36 Calitornia 

3'1 Washillgton 

Registered (2nd generation) 38 Idaho 

39 California 

.w Washington 

Cert1t1ed (3rd generatioa) 41 Idaho 

42 Washington 

Cert1t1ed (4th generation) 43 Idaho 
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.METHODS 

AU the samples had been gathered during the win ter 1954. At 

the beginning ot ~~ the experiment was started in the greenhouse, and 

in the middle ot June, the seedlings were transplanted in the field. 

a) 'h-,2_e~ou!_e 

More than 10,000 2-inch clay and paper pots were f illed wi th a 

soil mixture consisting ot three parts of sterilized aoil mixed with 

one part of sand. In accordanoe wi th the raquiremen.ts of the trial, 

the space available in the field, and the large number of samples, it 

was decided to seed 186 pots of each of the 24 Qnebeo Strains; 238 of 

each Lasalle and Kenland sample and 400 each of Dollard acd Ottawa. 

So, there were in the greenhouse: 

1.~ Qnebeo Strains: 186 plants x 24 strains-

2.• Lasalle and Kenland: 238 plants x 20 strains-

3 ... Ottawa and Dollard: 400 " " x 2 " " 

Total 

4,464 pots 

4,'160 " 

800 n 

10,024 lt 

Every pot was seeded at the rate of 5 to 10 seeds per pot, and 

the seeds lightly covered by sand. To inoculate the soil mixture. water 

was applied, in which some clover-growine soil had been mixed. 

At the seedling stage (trifoliate stage) two plants were left 

per pot, and one week later thinned to one plant per pot. 

As mentioned betore, two Qnebeo Strains were discarded at this 

stage on account ot their too low percentage of germination:2(Rimouaki) 

and 13(Roberval}. 
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On June 19 and 20, the seedlillgs were transplanted in the East 

Field of the .Agranol!ly Department of Macdonald Collage, ;,tnebeo. 'lhe 

field devoted to this investigation was divided in two ranges and was 

marked both ways 30 iD.ohes apart. It was then possible to put 26 

plants per row. Of the Qnebeo Strains, seven rows were planted of eaoh 

lot; nine rows were planted of eaoh of Lasalle and Kenland; Dollard and 

Ottawa, used as oheoks, had 15 rowa of eaoh. 

Thus, 9,464 single plants were under observation throughout the 

growing seaaon 1954 • Being 30 inohea apa.rt eaoh way, the plants were 

allowed ample room tor 1nd1v1dual development, and the taking of notes 

waa faoilitated. Weeding was rather eaay, even taking into acconnt the 

frequent raintalls. 

At the end of Ju1y, a 0-16-B fertilizer was side•dresaed at the 

rate of 300 pounds to the acre. 

In the second week of Aago_st, a classification waa undertaken 

according to the types identified by Bird (1948) and desoribed by 

Steppler and Raymond (1954). Every plant was oarefUlly classified by 

the same person and the presence or absence of leat markings was 

reoorded. 

At the end of August, three rows were eut 1IL eaoh plot and the 

tresh weight reoorded in kilograms. Early in October, 50 mature 

heads were pioked up at random among the rows left nnout. After being 

dried under roam t emperature, they were hand-threshed and cleaned. The 

weight of seed was recarded in grams, and also the 11 000-seed weight 
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waa determined. 

Early in Novamber, the remaining halt plot lett uncut was eut 

don and ail the material was rem.oved. 



-34 ... 

J.!EI:ŒOROLOGICAL CONDITIONS 

Tb gi~e a good picture ot the meteorologioal conditions under 

whioh this inTestigation has been conducted, soma date were oollected 

trom Reports published by the Department ot Transport, Canada, and troa 

weather records ot Horticulture Departaent ot Macdonald Collage. 

1:he figures presented in Table 5 indicate the general trend ot 

the weather during the sammer 1954, in the Naodonal4 College district. 

T.ABU 5. 'IDPERA'IURB. PRECIPITATION AND HOURS OJ' stJNSBINE. 

:U:ON'IH 'l'EMPJ:RATIJRI mKCIPITATIOH HOURS OF SUNSHJ:NK 
JO inches Bours par cent 

llaJ ~2.6 ~.25 187 44 

J'une 64.1 4.03 172 40 

J'uly 6~.e 1.89 no data no data 

.Attgust 65.0 3.93 246 63 

September 56.3 5.,6 127 3? 

Tb show the differences between the nor.mal and the 19~ summer 

temperature, the data recorded at Dorval will be tak:en as bada because 

there 1a a close agreement with the one taken at Macdonald Collage. 

TABI.:E 6 • CO:MP ARISON BE'IWJ!!B'IN 'l!IMPKRA!!URI DATA IŒCORDED AT I!ACDONALD 
COil.EGJ!: AND DORV .AL 1954.. 

MON '.lB 

J'uly 

August 

September 

MACDONALD COLLEGE 
Mean 19~ 

52.6 

64.1 

65.8 

65.0 

56.3 

DORVAL 
Mean 19M Meu ter 12 yrs 

53.7 55.4 

64., 65.4 

6'7.5 '70.6 

65.3 68.4: 

56.9 59.? 
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From the data cited above, i t appeared that the 1954 80JIII18r wa• 

really cooler w1 th regard to the normal te11perature (aean tor 12 years) • 

This specitio point is wall illustrated iD Table 6. 

'lhe main point to emphazise on the weather oondi tions ia the 

precipitation. In Table 7, comparison will be ade in order to show 

how wet the at:U~UDBr 1954 waa compared to normal weather. 

T~?. PRECIPITATION AT JUDDCNALD OOLLECZ AND DORVAL COJŒ .ARJm 'ID 
'lBB AVERAGI J'OR 12 nARa. 

l40Nm l4ACDOllTAID COLLIGE DORVAL AVERAGJ: !'OR 12 YRS (Donal) 
inch es inch es 

llaJ 5.25 3.94 3.0, 

June 4.03 3.9'1 3.48 

J"uly 1.89 1.93 3.59 

August 3.93 3.96 2.90 

September 5.76 4.86 3.29 

As indi cated by Tables 5, 6 and 7, the 8tUIIII8r 1954 wu wet, 

except tor J"uly, not very warm and rather clou~ • The reperoussion 

in the tield waa a very marked vegetative growth ot the plants. 

11h18 agrees w1 th the obsenation made by two Sweden workera, J"ulen 

and Nilsson-Leisaaer (1945) who reported that tlllder damp and cloudy 

condition• a vigorous green maas 1s developed and the course ot 

tlowering ot red clover proceeds more slowly. 
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EXPERIMENTAL RESUL'lB AND DISCUSSION 

See'Uon I Growth Types 

Early in August 1954, the red elover population was e:z:uined 

careta.lly and alassified accordin.g to Bird '• growth typas. he17 plut 

was alaasified and recorded aa saah, by the seme person. 

In appendix Tables I, ni and IV, details are giTen tor eaoh 

strain; but ill the te:z:t tables, the averages only ill percent are giveD. 

'!he experiiiBntal resalta will be presented ill the seme order as 

given earlier. 

1. 9nebec Straina. 

TABlE s. CLASSIFICATION 07 QP'EB'IC S'mAINS BY GROW'.Œ TŒBS, GROUPJm 
ACCORDING 'ID 'lEZ lmGION OF mK PROVINCE 

REGION No.of PLAN'lB PER CF.NT OJ' GROW'JR T!P.IB 
CLABSD'IED 0 I n In IV 

Gaspe Penillsula 656 5' 21 14 8 0 

Lower St.La.wrenae 535 5 8 19 M 14 

XasterD TOwnships 363 l 0 15 ro 4 

Montreal Region and North 
Shor. to Q.uebec Citz 1211 0 4 19 6'1 10 

Gatineau 955 0 3 23 68 6 

Table 8 summarizes a large namber of tigares and givea a brief 

piotare of the behaviour of the Qnebec Straina. 

On diagraa 2, the data reported in appendix-tablea I have been 

plotted ill a graph in order to show the wide range of differences ill 
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DIAGRAM. 2 - QUEBEC S'!RAINB - G.ASP.B PJNmSUIA AND LOWER ST.LAWBENCK 

STRAINS CO:MPARID 'ro DOI..LARD, MACDONAlD COLIXGII 19M. 
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I>IAGRAM. 3 - Q.UEBEC S'mAlNS - LOWER ST.LAWRENCR STRAlNS COMP.ARED 

'lQ DOLLARD, MACDONAlD COUE<Z 1954. 
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growth types observed in four ~ebec strains of red clover grown in the 

Gaspe region and ~wer St.Lawrenoe. '!he strain 3 from Matane is 

undoubtedly the latest one; TYpes 0 and I constitnte more than 95 per 

cent of' the types. T.b.ere was a sharp line of' demarcation between this 

strain and all the order strains, Just a f'ew plants bore flowers, and 

all the remaining plants were a vigorous green maas of' leaves. 

In the same diagram, the deviation f'ro.m Dollard is very wall 

illustrated. Without any doubt, these f'our strains behaved as late 

types of red clover similar to those otten described by research 

workers. 

Studying diagram 3, it 1s intereating to notice that strains 

cultivated in the same area, therefore under the aame or about the same 

climatic conditions, can behave in an other way. For example, 

9(Temiacouata) and lO(Temiscouata) were grown in two different 

parishea; but in the same area. 'lhe a train 9 ( Temiscouata) was 

classified with the late types while lO(Temiscouata) is definitely an 

early with a peak on TYpes III. This difference could alao be 

explained by the use of different varieties five or to ten years ago. 

In one oase• 9{Temisoouata). the seed has been prov1ded by Le 

Ministère de la Colonisation, in 1940. Mixture "B" was 1nd1cated as 

the source of' lO(Temisoouata) and had been bought several years ago. 

In the case of the strain 46 from Ste-Anne-de-la-Pocatière, 

the seed was planted ten days later than all the other strains; but 

trailsplanted at the same tillle. 

According to Steppler and Raymond (1954) the expected 
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DIAGRAM. 4 - QJJEBEC S'mAINS - EASTERN TOWNSHIPS STRAINS COMPARED 

TO DOLLARD, MACDONALD COLLEGE 1954. 
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DIAGR.AM. 5 - Q.UEBEC S'IRAINS - J'OIJE'l"m STRAlNS COMP.ARIID ro 

DOILARD, MACDONALD COLLEGB l9M. 
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DIAGRAM. 6 - Q,UEBEC STRADlS - ST-.MADRICK, DEUX-MONTAGNES AND 

ARGINmriL STRAINS COJ.tP.ARED '00 DOILARD, 

ldAOOON.AI.D COI.LEGK 1954. 
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DIAGRAM. 7 - Q,UEBEO STRAINS - GATmEAU REGIW S'mAINS OO:MPARED 

W DOu.ARD, MADinlALD COI.l.BGit 1954 • 
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distribution of types in !Dollard could be grouped as tollows: Types o, 
1 

I and IV coaposing about 25 per cent and the Types II and III, 

approxtmately 75 percent. In this respect the strains, 46(Kamouraska) 

and 10 ( Temiscoaata) are very 01 ose to DoUard; ma. ch closer than 

1 (CharleTotx) whioh differa by Types 0 and I. 

'lhe .Eastern 'lownsb.ips strains are olosely related and are the 

earliest strains with a mean of 95 per cent ot Types II and III. ihey 

were the first to nower. 'Ihey did not form any rosettes and the 

plants were very stemmy. In Diagram 4, the deviation :t'rom Dollard is 

very marked. 

'.Ihe different strains trom the Montreal region and North Shore 

to Que bec City are graphed in DiagrSJœ 5 end 6 and stUIIID8l"ized in Table a. 

Considering Types n and II:r, the strains can be olassified as very 

early, because the general aean tor theae two types is 96 per cent, that 

is 21 per cent over Dollard. 'lhe very close trend ot the different 

ourves must be emphasized too. It is very aarked ill Diagram 5 where the 

Joliette atrains are studied. In Diagraa 6, the raaaining strains troa 

three different localities are plotted and they are in close agreesent. 

Agaill the7 are very different troa Dollard. 

'!he straina from Ga.t:lneaa. resion, u ahown ill Diagraa 7, do not 

ditfer within themselTes, but mnst be olassified elso, as Tery earlJ types. 

In this oase, Types II and Ill were 91 per cent of the plants. 

'lhe Quebeo straina could be grouped under two major types; late 

types or singleout and early types or doubleout. Singleout types are 

better adapted to narther.n olover growing areas where a short growing 
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DI.AGRAJ4. 8 - CANADI.AN S'!RAINS - LASAI..m REGISTERJm(WEST) 

CO.MPARim 'ro IX>LL.ARD, MACDONAlD COil.EG! 1954. 
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DIA.GRAM. 9 - CANADIAN S'l'RAINS - LASALIZ(DAR-OF-BEEDnlG) S'IRAINS 

COMPARED TO DOLLARD, :MACOONAIJ> COLmGB 19M. 
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season malœs it diffiou.lt to harvest more than one crop of hay per 

season. '!hus, Gaspe Peninsnla and the wwer St.Lawrence region in 

general will more suocesstttl with late types of red olover. 

On the other haud, GatiDB&a, Eastern Townships, Montreal Region 

and North Shore to Qnebeo city are considered areas well adapted to 

grow doublecut red clover. '!he growing season is much longer and the 

temperature a little higher than in Eastern Qnebeo. 

2.- Canadian Strains. 

TABlE 9 • CIASSIFICJd!ION OF :RgGIST&RED AND llUR OF SKIIDJNG L4SAI.I.E 
COMPARID 'ro O~.A. .AND DOLLARD, I4AODON.ALD COLLEŒ 1954. 

S'lOOK LOCALI'l'Y No. OP' PLAN'IB PER Cl!NT OP' GROW'IB '1'IPl!:S 
CLASSIFIED 0 I n In IV 

FoundatioD. Macdonald Collage 38'1 4.3 9.3 35.4 44.8 6.2 
(Dollarcl) 

l'oundat1on Ottawa 380 5.5 '1.9 32.9 46.4 '1.3 
(Ottawa) 

Reeïistered West 932 o., 5.3 a) .4 :58.1 5.5 
(Lasalle) 

Refistered East 233 o.o 1.3 9.8 58.4 00.5 
Lasalle} 

Year-ot-seed1ng 
(Lasalle) 

Alberta 1168 o.o 3.0 25.9 60.8 10.3 

Table 9 shows the close agreeaent betwen Dollard and Ottawa, and 

the ditf'erenoe when the two groups ot Lasalle are cœpared to the checks. 

Diagram 8 gives the details of tour strains ot registered Lasalle 

produoed in three different provinces. 'Ihe ge.œral pattern ot the curves 

is mu.oh the same, with a marked deviation ot 'fype III rang1Dg troa 50 

percent to 68 percent. '!he similar1t1 between Dollard and strain 24 tram 

Flatbttsh, Alberta .IID1Bt be underlined stronglf• 

In Diagram 9, tive year-ot-seeding lots grown by tive different 
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DIAGRAM. 10 - CANADIAN S'mAINS - LAS.ALLE, MEAN OF REGISTER!D 

AND YEAR-OF-BEEDING STRAINS COMP.ARKD TO O'ITAWA 

AND DOUARD, .MACDONAlD COLIEGE 1954:. 
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tarmers within the same looality at Hayes, Alberta, show a ramarkable 

similarity. According to the expeotation, the seed harvested in the 

year ot seeding was produoed by plants ot Types III and IV. Compared 

to Dollard whioh is expeoted to give 60 per cent ot TYpes III and IV, 

the year-ot-seeding strains gave 70 per cent as a mean. AccordiD.g 

to Steppler and Raymond (1954) the deviation tram expeoted was not due 

to chance variation but seeu reasonable to be attr18a.ted to the 

practioe ot taking aeed in the year ot seeding:"Certainly the 

conditions under which the seed was produoed - whether due to climate, 

management or a cOJilbination ot them - very detinitely altered the 

stock from the expeoted percentages". 

Comparing Dollard and Ottawa to Registered and Year-ot-seeding 

Lasalle, Diagram 10 shows a deviation ot Lasalle trom the two oheoks 

but indioates the close relationships w1 thin stra1ns ot Lasalle • 

3.- United States Strains. 

T.ABIJI: 10 CLASSIFICATION OF FOUNDA1!IW, REGIS'NR!D AND OERTIJ'IED 
DNI.AND COMPARim 'ro BRIC!CIIER STOCK, JüDOOlf.ALD COIJ..EGB 1954. 

STOOK No, OJ' PLAN'!S PER CJ!NT OJ! GROW'm 'riPES 
CLASSIFIKD 0 I II In IV 

Bree der 234 o.o 1.3 23.5 65.4 9.8 

Founde.tio:n 701 o.o 1.3 17.7 66.5 14.5 

Re§istered 702 o.o 2.4 21.3 61.2 15.1 

Cert1t1edl3 rd §!D.•) 459 o.o 8.9 32.7 53.1 5.2 

Certitied'4 th l!n.) 228 o.o 6.6 39.0 47.4 '1.0 

'lbe stre.ins ot Kenle.nd were soored, late 1n August too, on the 

basie ot growth types aocording to Bird's olaasitioation. All the 
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DIAGRAII. 11 - UNI'l!lm STATES S'mAINS - KENLAND, FOUND.ATION 

(1st GENERATION) PRODUCED m 'IHRD Dll'!I'ERINT 

STATES COIŒARKD 'ro BRl<Eioœ, J4ADDONAIJ) COI.I.BGK 1954. 
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DI.AGRAM. 12 - UNITED ST.ATIS S'IRAINS - KENLAND Rl!!GISTER!m 

( 2nd GENERATION) PRODUCED IN 'l!IRIZ Din'XR15NT 

STATXS COMPARID 'ID :E!RIŒlBR, KAODONAil> COUEGIC 1954. 
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plante have bean ecored by the same person. 

Table 10 shows the deviation of the different groupa from the 

breeder stock. ~e foandation stock is close to breeder stock but 

there is a little difference as far as Types II and IV are concened. 

~ere is a decrease of Typee II, with 17.7 per cent compared to 23.5, 

and an illcrease of Types IV with 14.5 per cent in regard of 9.8 tor 

breecler stock. 

Diagru ll compares foandation stock pro<luced ill three 

different Statea, namely Idaho, California and Washiilgton, to breeder 

stock grou in Kentuc:Q • Accordlng to the data presented in Table 9, 

there is not wch difference between the atrailla, and this is wll 

11ld1cated by Diagraa 11. 

Registered Lasalle is coapared to Breeder in Diagraa 12. 

Reterring to Appendi.X Table IV, 1 t appeara that Type a IV are h1gher 

than those of Breeder. However two straius 38 (Idaho) and 

39 ( California) tollow aboa t the aaae type of curve, while 

40 (Washington) ahowa a decreaae of Types III and an increase of 

Types II. 

Diagraa 13 compares certified Kenland to breeder. It ia 

rather -.pprising to notice the aarket deviation of the different 

oertified straus trom breeder. ~· data presented in Table 10 show 

the same situation,that is,a large deviation from the expectet breeder. 

'lhe strong differences appears on Types II and III. Let us ex81111De 

•1 (Idaho) and •2 (W4shington) both certitied (3rd generation) in 

relation with breeder. -n:teir average for Types II and III is 32., and 
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DIAGR.AM. 13 - UNI'IBD STATES STRAINS - KJNLAND, CERTIFIRD 

(3rd GBNERA.TIŒ) AND (4th GRNEATION) PRODUCED 
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DIAGRAM. 14 - UNITED STATES S'IRAINS - KENLAND, BREEDER, FOUNDATION, 

REGISTERXD, CERTIFIKD (3rd and 4th GENERATION) 

COMPARED ro OOLLARD, MACDONALD COUXGE 1954. 

0 

REGIS 

DOLLARD( 1954) 

I Il 

GROWTH 

III 

TYPES 

IV 



- 55 -

-·· 53.1 per cent oaapared to 23.5 and 65.4 par cent tor breeder. Certitied 

('th generation), '3 (Idaho) behavea very ditterently trom breeder. 

'!bis &train 18 low ilL Types ni but h1gh 1n 'l)pes n, whi•h is ''·' 

par oent tor Types III and 39.0 tor Types II. ~e pioture is somewhat 

ditterent, 'Ilhan oompared to DoUard. 

T.ABIZ 11 CERTD'IED (4th generation) XBNLAND COMP.ARBD TO DOU.ARD ON 
'lEE B.ASIB OF GROW'JH ftPJS. 

STOCK No • OJ' PLANTS PKR CliNT OF GROWm T!PES 
CLABSinlm 0 I II m IV 

Foundation ~DoUard) 38'1 '·3 9.3 35.4 44.8 6.2 

Oertitied ''th s•n·! 228 0.0 6.6 39.0 ''·' '1.0 

Table 11 showa the eiailari ty ot Certitied (4th generation) 

Kenland to Foundation Dollard. 

TO ~ize the experimental data in relation with Kenland 

strains olassitied aooording to Bird's types, Table 10 oan be 

reintorced by Diagram 14. Breeder, toandation and registered Kenland 

tollow the same pattern, while oertitied (3rd generation) shows a 

little ditterenoe. CO.IIlpared to DoUard, oertitied (4th generation) 

behaves JBa.Oh the aue ~. All the other groups are very ditterent 

trom DoUard, as 1ndicated 1n Diagraa l'• 

Diagram 15 shows the general trend ot the ditterent var1eties 

and a trains tested at Macdonald College. 'lbe two checks • Ottawa and 

Dollard behaved the sam.e way, and this can be seen in Appendix-Table VI. 

'Ble two Q.uebeo atrains repreaent two major gronps ot red clover, nam.ely, 

singleout or late type and dotlblecut or early tJP•• '!he two curvea 
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DIAGRAM. 115 - SUMMARY - Q.UEB100 STRAlNS (LATE AND E.ARLY), 
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(~ebec early and late) were plotted atter the general mean of the 

various ;œebec strains. Oert11'ied Kenland and regiatered Lasalle has 

been chosen to compare with checks because the seed ia available to 

the !'armera. Although they dif't'er !'rom Ottawa and Dollard, they are 

in agreement between themselves. 
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Section II w Green matter yield and growth types. 

At the end ot Aagust, three rows ot each strain were out and the 

green weights recorded in kilograms, 'l'o simplity ooçe.rison, the 

aotual weights have been oorrected tor 78 plants and are presented also 

as relative yields, toUlldation Dollard being taken as the buis ot 100. 

The eummarized resulta are given in Table 12 tor the Qnebee strains, 

Table 13 tor the Canadian strains and Table 14 tor the U .s. strains. 

TABIB 12. AC'lUAL AND RELATIVE YIELD OF GRaN~ ON A B.ASIS OF 
78 PLANTS OF 'lEE Qll!B1!' S'mAINS, 

S'lOOK REGION GRKW lUTI!KR YIELD 
actual relative 

kg 

I'OUlldation (Do liard) Macdonald College 17.06 100 

~ Gaspe Peninsn la 10.4-3 61 

Ear!z Lower St,Lawrence 15,3S 90 

Earlz Eastern Township• l?.M 103 

Xarlz MOntreal Begion and 16.24 9& 
North Shore to Que. city 

Earlz Gatineaa. 16,05 94 

It 1• noted in this year-ot-seedtag test that the late straina 

gave a m:uoh lower yield in green matter than the earlies, '!he 

average tor the lates waa 10,43 kilograms or 61~ compared to 16.29 

i::ilogreas or 96~ tor the earlies, which compare tavorabl.J with Dollard, 

Grouped by ages the varioua a trains did not ditter very 11a.Gb. 

For the strains grown betweEm 20 and 25 years on the S81le farm., the 

general mean ie 16,37 kUograms. a relath'e yie1d of 96~. '!he 10 to 
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20 year straiu gave an average ot 16.00 kilogr81lB 111 th a relative 

yield ot 94~. They all are tairly close to DoUard. '!he details are 

given in Appendix Table VIII. 

TABlE 13. ..AC'IU.AL .AND RELATIVX YIELD OF GRBEN liA.T'ŒR ON A BJSIS 0!' '8 
PLAN'lB OF '!BE CANADIAN STRADlS. 

S'lOOK I.OCALI1'f GRUN 1W."mR YilW) 

actual nlative 
kg 

Foundation lDolle.rd~ Macdonald Collage 17.06 lOO 

Foundation 'Ottawa) c • .z. Fam, Ottawa 19.78 116 

Lasalle 'resistered) West 35.18 206 

Lasalle lresistered) East 22.90 154: 

Lasalle llear-ot-aeedini) Alberta (Haye a) 28.79 169 

Lasalle regiswred (West) gave by far the highest yield ot 

greell :aatter, 111 th an average the double ot Dollard. Lasalle 

regiatered (:laat) yielded better than Dollard, but lesa than Lasalle 

(year-ot-seedi.ng). It can be notioed than the tiTe year-ot-neding 

strain• did not ditfer between themselvee as ebow.n in Appendix 

Table IX. 

The Kenland strains, all gave a higher yield than Dollar4; 

but it is surprising to notice the decreasing yield ot strailla aa 

they progress trom breeder stock down through the certitied lota. 

Detailed re sul ts trom the Kenland straus are gi ven in Appendix 

Tables x and n. 
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TABLE 14. AD'IUAL AND REI.A.TIVE YIELD OF GREEN MA1.'ŒR ON A BASIB OF 78 
PLAN'!B OF lŒNLAND RKD CLOVER, 

STOCK GRUN KATI!Im YIJ:LD 
aotual relat1Te 

k& 

Founda ti on fDollard) 17.06 lOO 

Kenl8lld ~Breeder) 33.63 19? 

Kenl8ll4 'FOUDdation.1 lat &•n.eration) 28.61 168 

Ke.uland '.Reiiatered 1 2.ud eœratio.u) 2o.32 148 

Kenlu.d iCertit1ed1 3rd ie.uerationl 23.72 139 

Kenland lCertitied1 4th eneration) 23.48 138 

Table lo, SDlllll8riZ1.ug the resnlts from all strai.us, striki.D.gly 

i.udioates how poor forage yielder the local strai.us are oompared with 

the known varieties. 
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. TABlE 15. .AC'IUAL AND RELATIVE YIEID OF GREEN MATmR ON A B.ASIS OF 78 
PLAN'IS OF Q.UEBEC, C.ANADIAN .AND UNI'IED STA'ŒS S'IRAINS • 

. S'roCK ,LOCALITY 

Fo®dation (Dollard) Macdonald Collage 

Foundation (Ottawa) C.E. Farm, Ottawa 

CjRE!N MA~ YlELD 
aotual relative 

kg 

17.06 

19.78 

100 

116 

--~-~~-----------~--~-~-~~------~--~ 

Local (la te) 

Local ( early) 

- -- - - ~ ~ - ~ ~ ~ -
Lasalle ~resistered) 

Lasalle(year-of-seeding) 

'<toebeo 

Q.uebeo 
______ ... -----

Canada 

Canada 

- ... -- - - ~ - - - - ~ - --- - - - - - -v-

Kenland (Breeder) u. States 

Kenland ~Foundation) " " " 
Kenland (re~istered) " " " 
Ken land ~certifie d) " " " 

10.43 61 

95 

-- ... -- .. ,_ --
32.72 192 

28.78 169 

------- ----
33.63 197 

28.61 168 

25.32 148 

23.60 139 

This year-of-seeding test indioatea that old Qnebeo strains, 

generally considered as well adapted to the various regions where they 

have been produced, were the poorest forage yielders. Yields of 

registered Lasalle clover were slightly lower than those ot Kenland 

but re.ma.in mn oh higher than both checks, Dollard and Ottawa. Keeping 

in mind that the blend Lasalle was expected to be as good as beth 

parents, Ottawa and Dollard, it is rather interesting to underline 

that high forage yield. 



- 62. 

Kenlend (breeder), as indicated in Table 15, was the highest 

forage yielder, almost the double of Dollard. Resulta of the tests of 

the successive generations ot Kenland indioate that, under Macdonald 

conditions • the high yield ad van tage of Ken land decreased in inverse 

ratio to the number of generations. 

A siailar observation has been made by R.L. Davia 8Dd KJ!. 

Beeson (1955) of Purdue University who compared 49 different lots of 

Kenland clover, in 1954, at Latayette. 'lheir tOUildation, registered 

and certified lots were trom seed produced in Washington, Utah., 

Kentucky, Idaho, lion tana, Wyoming, Oregon and Californie.. 

WWith each advance in the generation there was a decrease on 

second-cutting hay yield in the Purdue plots. Foundation seed produced 

90 per cent as mnch hay as breeder's seed, registered only 85 per cent 

and certitied only 82 per cent: 

They conclnded that "by limiting the number ot generations, in 

seed production, the yield advantage ot Kenland could be mai.ntained"• 
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Section III • Seed Yield and Growth TYpes. 

Early in Ootober, among the remaining plants (whioh inoluded 

four rows :t'or the Qnebeo strains and six :t'or Kenland and Lasalle) 50 

mature heads were picked at random, and every strain was sampled the 

seme way. Af'ter drying under room temperature, evary Saniple was hand-

threshed and the seed oleaned properly. The seed yield tor the various 

strains was recorded in grams. Moreover the one thOtJ_sand•lœrnel-weight 

(~-W) was determined. It was obvious tbat the late strains, namely 

3(Matane), 9(Temiscouata), 14 and 15(Bonaventure) did not set any seed 

because only a i'ew plants bore matura heads. 

In Appendix Tables VII and VIII, details are given for the 

Q;uebeo etrains as far as seed yield and T.K.w. are conoerned. Table 16 

presents the srummarized data :t'or the Qnebeo strains. Since Dollard, was 

an unsatisi'actory seed-yielder (in this test), Ottawa was seleoted as a 

standard oi' lOO. 

T.ABI.& 16. ACTTJAL AND RELATIVK SEED YIELD ON A B.ASIB OF 50 HEADS FOR 
Q,TJEBEC STRAINS • 

S'roCK REGION SEED Yl:EID FER !! HEAOO T1K1w. 
actual relative 

gm % grams 

F~~ndation~Ottawa} C.Exp.Farm, Ottawa 3.90 lOO 1.4002 

~ Lower St.Lawrence 7.06 181 1.5068 

Local Eastern Tbwnships 6.4'7 166 1.4674 

~1 Mon treal Region. and 7.23 185 1.5200 
N.s. to Q;uebec city 

Local Gatine an 7.05 181 1.5592 
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All the ~ebec strains are by far mnch better seed yielder than 

Ottawa. Except the Eastern Townships group, the seed yield of the 

varions strains of the other regions did not va:ry markedly. 'lhe one 

thou.sand-kernel-weight of the Q;uebeo strains was higher than that of 

Ottawa and remained rather consistent between the vario~s strains, 

TABLE 17. AC'IUAL AND RELATIVE SEED YIELD OF Q!1EBEC S'l'RAINS CLASSim BY AGES. 

STOCK AGES SUD YIKLD PER 50 EEADS T,K.W, 
actual relative 

Fou.ndation(Ottawa) 
gm % gm 

3,90 lOO 1,4002 

Local Between ao and 25 yrs 6,75 178 1.51€0 

Between 10 and 20 yrs 7.61 195 

Gronped by ages, as shown in Table 17, old ~~uebeo strains 

differed from Ottawa, l:Tot on1y the seed yield differed, but also the 

T.K,W, '!his can be explained by the earlier maturi ty of the Quebeo 

strains, They were able to t'orin and mature their aeed earlier than 

Ottawa red clover, 

TABLE 18, .AO'I'JAL AND RELATIVE 3EED YlELD OF LASALlE ON A BASIS OF 50 HEADS, 

S'roCK SKIID YlKLD PER 50 HEAD8 T.K1W. 
aotual relative 

gm % gm 
Foundation (Ottawa) 3,90 lOO 1.4002 

Lasalle ~Res1stered 1 West) 7,87 202 1,5893 

Lasalle (Re~istered 1 East) 8,95 229 1,5560 

Lasalle ~YearM01'-seedin~) 6~07 156 1,4508 

'lhe blend variety Lasalle gave a mach higher seed yield than 
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Ottawa. Even the year-of'-seeding lots were superior to Ottawa. Tbese 

f'ive strains, exoept 33 (Hayes} had a stmilar seed yield. 

'lhe detrilllental ef'feot of' taking seed in the year of' seediD.g, as 

expeoted by most of' experimenters,did not appear to affect the seed yield 

of the next generation. However a decrease was noticed when Lasalle 

(year-ot-seeding) was compared to Lasalle (registered). The thousand-

kernel-weight of' the year-of'-aeeding lots showed also a dif'f'erenoe. '!he 

seed harvested the year ot seeding appeared to be lighter than registered 

seed. 

T.ABIX 19. AC'lUAL .AND RELATIVE SfOO> YJJW) OF Kl!NLAND ON A B.ASIS OF 50 H&Aœ. 

S'lOOK swm YDW> P.ER 60 I:t!Aœ T.K.W. 
actual relative 

gm % gm 
Foundation ~Ottawa' 3.90 100 1.4002 

Kenland 'Breeder) 5.12 131 1.3288 

Ken land 'FOtmdat1on) 4.39 112 1.4608 

Kenla.ud (Resistered) 6.18 158 1.5163 

Ken land (Certitied) 3.93 101 1.3202 

Kenland was a better seed yielder variety thau Ottawa; bat 

remained interior to Lasalle and Q.uebeo strains. '!he seed yield of 

foundation and certitied lots of' Kenland was slightly superior to Ottawa; 

but Kenland (reg1stered) was mnoh superior to Ottawa. 

As a whole, the difference in seed yielding ability ot the Tarious 

seed lots may be attribnted, partly, to the relative date of' maturity. 

'lbe early Q.uebec strains might be considered as the earliest that waa 

1noluded in our test, f'ollowed very closely by Lasalle stratns. 
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Section IV - Leaf' Marki:.a.gs. 

Great variations occur in red clover as it is well known in 

respect to the leaves. Most red clover plants have the leaflets marked 

with a blotch which was described by Kajanus {1912) and cited by ~te 

{1920). "The f'lattish epidermis celle of the upper leaf' surface 

multiply in certain areas at a t'aster rate than do the palisade cella 

underneath, the resulta being that the spaces f'illed with air are 

created between the latter cella. At the same ttme the lower walla of 

the lower epidermis cella bulge out, giving the cella in ~estion the 

shape of plano-convex lenses. As a consequence the palisade celle 

located underneath are beiD.g exposed ta more light which, in turn, bri:.a.gs 

about a partial destruction of their chlorophyll. The markings of red 

elever leavea are consequently c&~sed by the presence of air-f'illed 

spaces between the palisade cella combined with a partial destruction 

of the chlorophyll in the said cella". 

Williams {1927) reported that "there seams to be no distinctive 

difference between the varions varieties in resr;e ct to the white 

markings on the leaves. 'Dlis character is extraordinarily variable and 

shows a very wide range of variation in all varieties not only in the 

f'orm and aize, but also ill shape, intensity of colour, and position on 

the leaves. In every variety there are a few plants in which the 

markings are completely absent". 

Wexelsen {1938) noted that cultivated red claver had only 9.84 

per cent plants without leat spot, while wild elever had 31.72 per 

cent. Be noticed too, that lear spot varies in aize f'or.m and intensity 

ann to their location on the leaves. 
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Malte (1920) citing Kajanus (1912) stated that the presence o~ 

le~ marking is dominant over its absence and occured in accordance with 

the mono-hybrid formula at a ratio 3: 1. The recessive character of the 

lack of markings was further snbstantiated by the fact that plants 

having no markings whatever gave, when open-pollinated, progenies 

ahowiug an overwhelming majority of plants possessing the usual central 

leaf markings. 

Smith (1950) studied leaf markings in red claver from the 

genetio standpoint and called attention to the influence of age and 

shape on the expression of leat markings. 

~ia morphological character has been found interesting to 

investigate, on account of the two varietieè Ottawa and Dollard which 

differ completely in this respect. Ottawa is a well know.n leaf marked 

variety, while Dollard can be easily identified by the absence of leaf 

mar kinga. 

Lasalle, resulting of the blend of Ottawa and Dollard in a 

proportion of 50: 50, was particularly investigated in order to see the 

behaviour when the two parents were left to hybridize normally. 

Bearing in mind that leaf marking is dominant over its absence 

the expected r atio in the offspring i s three le~ marked plants to one 

without leaf marking. So, in our test 75 per cent of the plants were 

expected to be leaf marked. 

Only two categories have been recorded, namely: the presence or 

absence of leaf marking, and no genetical work was attempted to explain 
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the resulta. 

AppeD.dix Tables VII, VIII, IX alld :X: giva the details for Q,uebeo 

straills, Lasalle and Kenland. 

TABUI: 00. PERC!BNT.AG&S OF IlW' KARKINGS IN Q,UEBIOO, LASAUE AND KmUA~ 
S'lRAJNS COMP ARED 'IO OTrAWA .AND DOLLARD. 

Foundation(Dollard) 

Foundation(Ottawa) 

LOC .Al l'l'Y 

Macdonald Collage 

MARKED PLANTS 

0 

96 

~~-~---~--------------~-~-----~---~-

Q,uebeo(late) Gaspe Peninsula 93 

Qnebeo{earlz) Lower St.Lawrenoe 96 

Que beo ( ear J.y) Eastern Tbwnships 93 

Qnebeo(earlz) Montreal region and North 93 
Shore to Quebeo city 

Quebeoiearlz) Gatine an 93 

- - - - - - - - - - - - - - ~ ~ w - - ~ - - - - - - - - ~ - - - - - -

Lasalle(registered) 

Lasalle(registered) 

Lasalle(year-ot-seeding) 

West 

East 

West 

~ 

91 

67 

- -~ --------- --------- -- ~ -~ - ~ -- - --- ~ --
Kenland(breeder) u.s.A. 94 

Kenland~foundation 1 lat generation) 93 

Kenland(resistered1 2nd generation) 92 

Kenland(certitied 1 3rd generation) 92 

Kenland(certitied1 4th generation) 93 
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·~ebec strains ranked first as far as lea:r marked plants are 

concerned. Strains :t'rom Lower St.Lawrence were similar to Ottawa and 

the remainders very closed to. Lasalle (registered) :t'rom West was 

hal:t' way between Ottawa and Dollard, whereas Lasalle (registered) :rron 

East was 93 per cent lea:f marked. On the other hand, Lasalle 

(year-of-seeding) was close to the expected percentage with 67 per cent 

marked plants. Explanations are diffioult to give to clarify these 

situations. It is possible that :t'ields for seed production were better 

isolated in the West than in the East, so that much lesa contamination 

was possible. Moreover, red olover being hybrid seed and a wide range 

of variation being observed in the growth types, it seems logical to 

expect auch a range of variation in the appearance of leaf markings. 

Another explanation has been suggested by Dr Helgason, in a verbal 

communication, implying that the fact that Ottawa being earlier in 

bloo.ming than Dollard could :t'avor the appearanoe of leaf markings. 

In Kenland etreins, no appreciable difference has been 

notioed. Compared to Ottawa, Kenland is a variety highly 

oharacterized by the presence o:r leaf marks. 
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Section V • Winter Snrvival 

Approxtmately half' of' eaoh plot waa out at the end of' Aagust 

and the remainder in the beginning of' November. About midway between 

outtings all plants were indi vidually examined caref'ully and graded 

good, fair or poor acoording to their relative healthiness. Those 

classed as poor were recorded as dead. In the case of' dead plants, 

the oanse of' death (suoh as viroses, eto.), where known, was recorded. 

A sim.ilar examination and grading was done the f'ollowing sprill.g, in 

eerly Mey 1955. It is thus possible, by expressing in percentagea 

the over-wintering survival of' the respeotiTe strains and types, to 

compare the effeots of catting at the two widely separated dates. 

Table 21 giTes a summary of the resulta for the ~bec strains 

grouped by growth types. 

It will be noted that the earlier cutting date (end of âagust) 

gaTe the better winter survival. '!he late maturing straina showed 

little difference between the two catting dates. The etfeot of' late 

cutting, however, was very marked in the early maturing strains, with 

a sharp drop in survival 1n almost every case. 

The heavier winter mortality amongst the early aaturing strains 

would seem to have same relation to the greater number of planta 

produoing seed the first year, as oompared with the "lates". The 

~lant seems to spend mnch of its resouroes in setting seed and 

eonsequently does not accumulate suff'icient food reserves for 

over wintering. 
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Table 22 gives a summary of the results for the Canadien strains 

grouped by growth types. 

Table 22 shows very well the good performance of Dollard and 

Ottawa. A high percentage of surviving plants among all types can 

be noticed. Even made up with those two varieties, Lasalle behaved 

much differently txom both parents. This better survival to winter 

shawn by Ottawa and Dollard wonld likely indicate that they are better 

adapted to climatio conditions which prevail at Macdonald Collage. 

Moreover, Ottawa and Dollard are slightly later in maturity than 

!.a salle, Ken land and the Qnebec strains, and that could help the plants 

to form reserves in their roots and favor a better winter survival. 

Table 23 givee a summary of the res'ù ts for U .s. strains 

grouped by growth types. 

As shawn in Table 23, the winter survival of Kenland red clover 

has been improved by a cutting at the end of August. Com:pared to 

Lasalle, Kenland had a winter B't"_rvival markedly increased, and this is 

t~e for all the different seed stocks. Although Kenland red claver 

was developed under different climatic conditions, its good performance 

must be emphasized in order to show the real advantage of ~sing known 

and improved varieties. If we compare Kenland wi th ·~ebec strains, 

known as being better adapted to climatic conditions, we can notice 

the rouch better field performance of Kenland of which plants were 

healthy and much less damaged by diaeasea snch as mildew and viruses. 



TABD: 21. OY.m-WlN'JER!NG OP' Q,tnmEC S'IRAINS FOLLOwmG DIE'F.IRENT CUTTING DATES. 

S'lOOK LOC .AL l'l'Y TlllB OP' LIVING PLANTS P.B'R CENT 01!' PLANTS '.lHAT SURVII1AïU 
ouTrnm Fai.l 541 s12r1ns 55 0 I II III IV Total 

No. No. % % % % % % 
La. te (Gaspe Peninsula) .August 278 184 68.1 57.2 o.o 72.0 nil 66.2 

Nove.mber 379 246 68.2 61.8 5'1.9 61 .0 nil 65.2 

Ear1y (Lower St. Lawrence) .Angust 230 135 77.8 84.6 65.6 55.5 47.8 58.7 
November 305 155 76.9 67.2 57.8 48.5 37.0 50 .8 

Early (Eastern Townships) Aagust 155 81 nil nil 70.'1 50.0 25.0 52.1 
November a>8 71 nil nil 30.4 35.5 22.2 34.1 

Early (Mon treal. Region and North Angnst 521 25'1 28.0 39.3 54.9 46.8 50.2 48.9 
Shore to Quebeo city) November 521 285 nil 35.7 48.2 39.8 47.9 41.2 

1 

Early (Gatineau) Auga. at 392 174 nil 35.5 48.4 45.2 18.9 "-4.5 
""l 
~ 

November 563 182 16.0 27.6 49.9 27.7 20.9 32.4 1 



tABLK 22. OVER-WlN'I!œlNG OF OOILARD, O'rl'AJlA AND l.JlSAI.IJ!: STOCKS, FOILOWJNG DIE'F.lSRENT OUTrlNG DA'JJIS. 

S'lOOK TD4B 01" LIVING PLANTS FER OBNT OF PLANTS '1HAT SURV IV..I5iV 
OUTTlNG P'a11 M 1S;[!r1ns 55 0 I II In IV Total 

No. No. % % % % % % 
Foundation 
(Dol lard) Aa.gust 155 ll? 83.3 90e9 74.6 ro.o lOO 75.5 

November 232 170 90,9 oo.o 64.1 oo.s 46.7 73.3 

Foundation 
(ottawa) August 150 126 75.0 69.2 00.4 94.4 so.o 84.0 

November 23:) 170 64.? 76.5 81.0 76.2 70.2 73.9 

Lasalle 
(Registered) Angust 390 235 nil 72.1 49.6 62~5 50.9 60.2 

November 779 372 33.0 54.0 51.3 43.3 40.8 47.7 
1 

Lasalle ..:1 
( Year-ot-seed:J D&) Aa.gust 389 000 20.0 50.0 82~1 76~4 74~2 76~5 

(;1 

hovember 779 600 nil 76.6 78.3 79.8 65.4 77.0 t 



TABlE 23. OVER-WINTERING OF IŒNLAND STOCKS, FOLLOWING Dll!'l!:mtSNT CUTTmG DMZS. 

STOCK Til{& o:r LIVJNG PLAN 'lB P.m CENT o:r PLAN'.œ THAT SURVIVXD 
CUTTING Fall 541 S~rin.S 55 0 I II In IV Total 

No. No. % ~ ~ ~ il ii 
Kenland August '18 65 nil nil 88.9 oo.o lOO 83.3 
lBreeder) l'lovember 156 '16 nil lOO 51.3 48.9 33.3 48.'1 

Kenland 
(Foundatiow 4ngust 234 184 nil nil 89.3 '17 .3 79.3 78.6 

November 467 304 nil 46.'1 72.0 65.4 58.? 65.1 

Kenland 
(Registered) An gast 234 188 nil 66.7 '15.9 84~'1 76.4 00~3 

November 467 343 nil 66.'1 '73.'1 '15.6 63.5 73.4 
• 

Ken land ..::1 
Il=-

_lcertitied) Angnst 232 172 nil 69~8 85.3 70~0 49.4 74.3 
November 456 313 nU 64.6 65.0 ?3.8 51.0 68.6 
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DISCUSSION 

J!'rom the re sul t• of this year-of-seeding investigation on 

srowth types of red clover, it appears that red clover is remarkably 

variable 1n ita morphologioal expression. 

Known as a perennial legume, red clover behaves generally as a 

biennial plant. It has been obserTed rather trequently that a good 

number of plants behave also as annnals, that is, they flower and set 

seed during the same growing season. 

'!his m.orphologioal oharacter was studied extensively by Bird 

(1948) and tive major types of growth were distinguished within a 

strain or variety. lbese growth types baaed on the development of 

the rosette and the production of tlowering stems 1n the year ot 

establishment, were described by ~teppler and Raymond ll954). 

As far as the ~ebec stra:llls are ooncerned, they can be grouped 

under two headinga. One olass oalled late atraina includes the straina 

having a percentage of 'l'ypes 0 ranging from 39 to 86 per cent and Types 

I tro.œ. 9 up to 32 per cent. '.lhe other olass oan be called early 

strains, and this is the great majority. Within the various early 

straus there is a great deal of difference: Types 0 ranging trom 0 up 

to 12.1 per oent; 1)pes I, trom 0.6 to 16.0; ~pes II, 9.4 to 29.9; 

Types In, 40.0 to '79.0 and Types IV, trom 2.4 up to 25.-' 

lbe two a trains trom the Kastern Townships are, w1 thout any 

doubt, the earliest strains with 95 per cent of Types n and m. 

They are followed by the Joliette and Gatineau straina with 90 per 
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, cent of the same two types. 

Ottawa and Dollard have been round very similar in the 

distribution of the growth types wi thin the varieties. Diagram 15 shows 

a pictnre of the close agreement between the two onrves. 

Lasalle was found different from both parents: Ottawa and 

Dollard. In Lasalle Types II were partioularly lower 'While Types III 

were higher than the parents. Lasalle (regiAtered) had 26 per cent 

Types II and 58 per cent Types III compared wi th 35 per cent Types II 

and 45 per cent Types III for Dollard. Lasalle (year-of-eeeding) was 

not much closer to Ottawa and Dollard. It had 26 per cent Types II and 

61 per cent Types III. Comparing Types 0 in both Dollard and Lasalle 

(registered) and (year-of-seeding) it is noticed that Types 0 seero to 

disapear without any difference whether it is registered of year-of­

seeding seed lots. 

Kenland, as shown in Diagram 15, follows very closely the aurve 

plotted for Lasalle. 'lhat means that Kenland differa from Ottawa and 

Dollard about the same way. Appendix Table VI shows the figures for 

the different seed stocks of Kenland. Kenland (breeder, foundation 

and registered) did not have any Types 0, and Types II and III were 21 

and 62 per cent. Kenland (oertified 3rd and 4th generation) had no 

Types 0 bnt Types I, n, III and IV were very close to Dollard with 8, 

36, 45 and 6 per cent whereas Dollard had 9, 36, 45, 6 per cent for the 

corresponding Types. This difference shown between breeder, foundation, 

registered and oertified Kenland would 11kely indicate a considerable 

change in composition or an alteration rather difficult to explain. 
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lt conld be due to the successive outcrossing with native or local 

strains where Kenland is being multiplied for marketing. It could be 

a matter of management because Kenland for seed production is grown 

under irrigation. 

This wide variation observed, in the planting year, on this 

large population of red clover can be attributed mainly to two 

important factors: 1.- the genetic constitution of the plant which 

is the product of the cross-pollination, is responsible, to a very 

large extent, for this variation between plants within a strain; 

2.- the environment which includes: weather conditions auch as 

humidity, sunshine hours, temperature, drought period; soil fertility, 

management practices etc. 

The genetio factor talœ s care of maintaining the characters of 

the species, while the environmental factors influence the development 

or the growth of the plant. This latter influence can be favorable or 

detrimental to the plants and this is reflected not only in the forage 

yield bnt also on the morphological development. Most of the workers 

agree that red claver grown under damp and clouàY conditions will 

produce a luxuriant mass of leaves. This has been particnlarly 

observed during the summer of 1954 which was rather wet and cloudy. 

The vegetative growth was really over the average. 

Tb what extent a strain moved from Gaspe Peninsula to Macdonald 

Collage, will show some alterations or deviationf,is hard to know. 

Forage and seed yields of the var1ou.s groups of strains show 

a rather surprising relationship. Yields taken in the year of 
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~stablishment indicate a variation in two directions. When the forage 

yield increase there is a corresponding decrease in the seed yield. 

As an example, the ~uebec strains, in general, being the poorest forage 

yieldera were, the beat seed yielders. Kenland had a very good forage 

yield but the seed yield was rather poor. 

Leat markings generally characterize red olover popnlations. 

However the absence of leat marks can be a morphological character 

selected for identifying varieties, and Dollard is a practical 

exam.ple. 

Ottawa, Kenland and all the Qv.ebec straina were leat marked, 

wi th over 90 per cent of the plants having su ch marks. 

Lasalle (registered) from West had only 53 per cent leaf marked 

plants, whereas Lasalle (registered) grown in Manotick, Ontario, had 

over 90 per cent leat markings. This rather wide difference might be 

attributed to lesa outcrossing in the case of Lasalle produced in 

the West, but that 53 per cent is far from the expected norm-75 per 

cent of plants marked. 

Lasalle, year-ot-seeding stock, behaved much closer to the 

e:xpected 75 per cent, with 67 per cent plants marked. 

The over-wintering of the varions strains submitted to two 

widely separated dates of cutting (Aagust and ~ovember) indicated 

that the earlier the cutting the better the winter survival. That 

holds tor the early strains , while the picture is somewhat different 

with the late strains. The cutting dates did not seem to influence 
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. the over-winteri.ug ot the le.te strains. 

Allen and Kuhn (1955) , Atudying the etfect on m~'~inten,.n.oe "' 

stands and hay yields · ot varioua management treatm.ents applied to 

seedling red claver, under Maryland conditions, concluded that:"It 

only a single cl1pp1ng is made duri.ug the seedling year, the beat time 

tor this clipping is from mid-Aaguet to early September". They added 

aleo:~agement whioh included clipping ot plots around the first ot 

September, control of weeds and presence of over.mature growth of the 

red claver resulted in highest carbohydrate root and crown reserves". 

Torrie and Hanson (1955) studying the affects ot cutting red 

elever the first year on stand and yield in the second year, reported 

that the etfect of this practioe varied trom year to year, under 

Wisconsin conditions, depending on growing conditions during the 

seedling year, the severity ot the wintera, and other factors. 

Clipping in late Augnat was sometimes very beneficia! and was never 

harmful. Cutting on September 15 or later was injurious in three ot 

four tests and never increased yielda. In general, beat resulta were 

obtained when the first year's growth was clipped Aug. 31 and the 

clippings removed fran the field. 

'lhose two experimenta are in close agreement wi th our own 

observations. The plots clipped at the end ot August made a very good 

growth tollowing cutting, and replenished root reserves. The tollowing 

spring (1955) the percentage ot over-wintering plants was tound higher 

among the plants clipped late in August (1954). So, under Macdonald 

College conditions, a clipping late in Angnst (Aag.28), was beneficia!. 
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,StTMM.ARY AliD CONCI!JSIONS 

Seed of red elever from different parts of Quebeo, from the 

Prairies Provinces, and from four American States were sown and atndied, 

in 1954, for characters releted to plant types, in arder to investigate 

the changes in composition whiob appear in the successive generations 

of varieties and strains of red olover. 

'lhe resulta of this year-of-seeding test are the following: 

1 - 'lhe Qaebec a trains can be grouped into: a) very late type (North .. 

eastern part of the Province) ; b) very early type (Western and central 

part of the Province). 

2 - Lasalle, compared to both parents, Ottawa and Dollard, showed 

marked deviation in Types II and III. Registered lots as wall as 

year-of-seeding lots of Lasalle were classified much earlier in type 

than Ottawa and Dollard. 

3 - Kenland breeder stock was oharacterized by a high percentage of 

TYpes III. Snccessive generations, fo1umation, registered and 

oertified, showed a decrease in TYpes III With an increase in TYpes II. 

Certitied Kenlaod gave a ourve similar to Dollard. 

4 - Forage yields were low W1 th Qnebec strains, and mach higher w1 th 

Lasalle and Kenland. 

5 - Seed yield showed a reverse picture. ~~abee strains gave a very 

high seed yield whereas Lasalle and Kenland gave a mach lower seed 

yield. 

6 - Leat markings, characterizing varieties and strains of red clover, 

were fonnd rather low in registered Lasalle, due to the tact that one 

parent, Dollard, is a non-leaf-marked variety. 
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· 7 - Over-winteriD.g of red claver under study, was favored by a cu tt~ 

made at the end of Angnst. 

A one-year-test with a perennial plant suoh as red claver, 

highly characterized by its variability in types and behaviour in the 

field, is not sufficient to draw any sound conclusions. HOwever, the 

following observations can be taken into consideration: 

1 - From breeder stock, there is a shift in plant ty~es into two main 

directions: a) Lasalle showed an increase in Types III which seems to 

indicate that the new variety is .mnch earlier in maturity than Ottawa 

and Dollard; b) Kenland, on the ether hand, showed a marked tendency 

to beoome similar to Ottawa and Dollard w1th each advance in the 

generation, as far as plant types and maturi ty are concerned. 'Ihose 

two tendenoies were shown w1 th only two varieties, Lasalle and Kenland, 

and explanations for them are still forthcoming. 

2 w Consequently, there is urgent need tor turther investigations, 

specially on the following points: 

a) methode and dates ot seeding; 

b) management practices in the seedine year, including different cutting 

dates; 

c) the fact of collecting seed in the year of establiShment in relation 

to over .. lldnteringJ 

d) the behaviour of plants grown from seed collected in the year of 

seedù:l.g, year after year. 
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APPENDIX TABU: I • Q.tJElm) S'Œ.AINS .- CLASSMCATION OF S'lRAJNS FROll DlFBRINT REGIONS OJ' 'lBB PROVm<Z ON 
'ME BASIS OF GRorm:I TYP.IIS, KAODŒAID COUEGE 19M, 

~'l'OCK S'l'RAJN LOO.ALI'!Y No • OF PLANTS PKR CDT 0!' GROW'IH m>E 
No, CLASSIFI:ID 0 I n III IV 

fo fo fo fo fo 
Local s Ma tue 100 86.7 9.4 2,2 1., o.o 

9 Témiscouata 1'19 39,1 19,5 20.6 20.1 o., 

14 Bonaventure 153 42.5 32,'1 18,3 6,5 o.o 

15 Bonaventure 144 61.8 22,2 1Z,2 2.8 o.o 

l Charlevoix 1,5 12,6 16.0 25,8 -iO,O 5,6 

10 Tém.iscouata 179 3,8 7.6 21,2 57.7 9,'7 

46 Kamouraska 181 o.o 1.1 9,4 64.1 25,4 

4 Comptoa 182 1.1 0.6 15,2 a:>,? 2,4 

5 Compton 181 o.o o.o 14,8 79.0 6,2 

6 Joliette 179 o.o 1,7 16,7 70,.ft 11,2 

7 Joliette 182 o.o 1.1 21.4 73.1 4,4 

8 Joliette 182 o.o 1.1 29,9 63,4 13,6 

12 Joliette 173 0,5 3.5 14.5 68,8 12.? 

11 St-!4aurice 174 1.1 5,2 15,8 67.6 10,3 



.APP.INDIXTABU: I - {cont 'd) 

.APP.l!NDIX TABlE I .. Q.UEBEC SmAINS - CLASSIFIC~ON OF STRAINS FROM. DD'b~T RKG;tONS OF 'mJ PROVINCE ON 
'lHK B.ASIS OF GROW'BI TIPBS, KACDONAID COILEGE 1954, 

STOCK STRAIN LOC.ALITY No • OF PLAN'IB Pm CKNT OF GRO\Y'lll TrPJ:s 
No1 CLASSIFJJm 0 I II In IV 

"' 
~ % % % 

Local 16 D.-Montag.nes 172 1.'1 5.2 14.0 65.0 14.1 

1'1 Argenteuil 149 o.o 6,0 24,8 61.0 8,2 

18 Gatineau 168 o.o 3,6 24,4 64.9 '1e1 

19 Gatine an 160 o.o 3,1 22.5 66,9 '1.5 

20 GatiAeq 159 o.o 4.4 25.2 64.8 5,6 

21 Gatineau 145 o.5 3.5 18.7 73.8 3.5 

22 Gatineau 160 o.o 3.'1 29.4 61.9 5.0 

23 Gatilleau 163 o.o 2,5 18.0 75.2 4,3 



.APP:EliDIX TABLE II • QUKBEC STRAINS • CLASSIFICATION OF STRAINS FROM DIFE:ERB:NT REGIONS OF TEE PROVINalC 
ON 'lHE B.ASIS OF GROW'm TYPES ACCORDING 'ro YEARS PROOOCED ON THE S.AMZ F.ARM, l4AODONAI.D COU.EGK 1954, 

:mARS S. TRAIN LOCAL l'l'Y N,o • OF PLANTS PER CENT OF GROW'lH TYNS 
No, CLASSIFI.lm 0 1 II m IV 

Between 20 
~ % 

and 25 zears 
% fo % 

5 Compton 181 o.o o.o 14.8 79.0 6.2 

6 Joliette 179 o.o l.'l 16.7 70.4 11.2 

7 Joliette 182 o.o 1.1 21.4 73,1 4.4 

8 Joliette 182 o.o 1.1 29.9 63,4 13,6 

17 .Argenteuil 149 o.o 6.0 24,8 61.0 8,2 

18 Gatineau 168 o.o 3,6 24,4 64.9 7.1 

19 Gatineau 160 o.o 3.1 22.5 66,9 7.5 

21 Gatinean 145 0,5 3.5 18.7 73,8 3,5 

22 Gatinean 160 o.o 3.7 29,4 61.9 5.0 

Between 10 and 20 zears 
4 Compton 182 1.1 0,6 15,2 00,7 2,4 

12 Joliette 173 o.5 3,5 14.5 68,8 12.7 

16 D.-l4ontagnes 1'12 1.7 5.2 14.0 65.0 14.1 

20 Gatineau 159 o.o 4.4 25.2 64,8 5,6 

23 Gatine an 163 o.o 2,5 18.0 75.2 4,3 



APPENDIX TABLB III - O.AN.ADIAbl S'l'RAINS - OLASSD'IOATION OF LOTS OF LASAJJJ: Rim OLOVER ON 'lHK BASIS 
OF GROWTH TYPRS1 MADDONALD OOLLJD: 1954. 

STOCK STRAIN LooALITf ·No. 01' PLAN'!S PER CENT o:r GROW'lH T'iPES 
·No. . OLASSIFDD 0 ·r n III IV 

% % '/J % % 
Foundation 'Do11ard) 45 Macdonald Ooll•se 38'1 4.5 9.5 35.4 44.8 6.2 

Foundation~Ottawa) '" Ottawa 300 5.5 7.9 32.9 46.4 7.3 

Registered 'West) 24 natbush, Alta 234 1.8 10.2 34.6 50.0 3.4. 

25 Brooks 1 Al. ta 234 0.0 5.1 30.8 58.5 5.6 

26 Gr.Forks, B.o. 234 o.o 2.6 23.1 67.9 6.4 

2'1 Stead, Manitoba 234 1.3 3.4 33.3 55.6 6.4. 

Registered (East) 28 Manotiok, Ont. 233 o.o 1.3 9.8 58.4 30.5 

Year ot seeding 29 Rayes, Alta 233 o.o 2.6 34.3 54.1 9.0 

~ Hayes, Alta 234 o.o 3.0 15.4 63.2 18.4 

31 Rayes, Al. ta. 234 o.4r 3.4 27.8 61.6 6.8 

32 Bayes, Alta 234 o.o 3.0 28.6 61.6 7.5 

33 Rayes, Alta 233 o.o 3.0 23.3 64.8 e.9 



APPENDIX TABLE IV • UNITED STA'OO S'IRAINS .. CLASSIFICATION OF LOTS OF ~LAND ON THE BASIS OF GROW'IH 
TïPES, MACDONALD OOI..I.E<B 1954. 

STOCK S'IRAlN LOCAtiTY No • OF PLAN'IS ;PER IJmT OF GROW'lH TYPES 
No. CLASSIFIED 0 I Il Ill IV 

% ~ ~ % % 
Bree der 34 Kentucky 234 o.o 1.3 23.5 65.4 9.8 

Foundation (lat seneration) 
35 Idaho 234 o.o 2.1 18.4 66.7 12.8 

36 Calif'ornia 234 o.o 0.4 14.6 64.1 20.9 

37 Washington 233 o.o 1.3 20.2 68.7 9.8 

Re§istered ~2nd §8neration' 
38 Idaho 234 o.o 0.4 18.8 64.6 16.2 

39 Calif'ornia 234 o.o 3.0 18.4 62.4 16.2 

40 Washington 234 o.o 3.9 26.6 56.6 12.9 

Certif'ied(3rd ~eneration! 
41 Idaho 229 o.o 9.2 31.9 54.1 4.8 

42 Washington 230 o.o 8.7 33.5 52.2 5.6 

Certif'ied (4th §eneration) 
43 Idaho 228 o.o 6.6 39.0 47.4 7.0 



.APPENDIX TABI.K V - UNITSD STATES S'IRAINS - CLASSIFICATION OF LO'lB OF KliNLAND ON 'lliE BMIS OF GROW'IH 
TYPES, MACDONALD COLIEGB 1954. 

.S'roCK STRAIN .LQCALITY llo. OF PLANTS ·l'ER CJ.m"T ·OF ·GROW'lH ·TYPES 
No. CLASSIFmD 0 1 n IU IV 

% % % % % 
35 Idaho 234 o.o 2.1 18.4 66.7 12.8 

38 Idaho 234 o.o 0.4 18.8 64.6 16.2 

41 Idaho 229 o.o 9.2 31.9 54.1 4.8 

43 Idaho 228 o.o 6.6 39.0 47.4 7.0 

37 Washington 233 o.o 1.3 00.2 68.'7 9.8 

40 Washington 234 o.o 3.9 26.6 56.6 12.9 

42 Washington 200 o.o 8.7 33.5 52.2 5.6 

36 Calitornia 234 o.o o.4 14.6 64.1 a> .9 

39 Calitornia 234 o.o 3.0 18.4 62.4 16.2 

34 Kentucky 234 o.o 1.3 23.5 65.4 9.8 



APPmDIX T.ABIB VI • SUMMARY- CLASSIFICATION OF STRAINS Fm14 DIFPERENT sourom ON 'lEE BASIS OF GROW'.IB 
TYPES, MACOON.AID CO!l.EGE 1954. 

S'lOOK LOC ALI Tf No • OF PLAbl'lB GROW'IB TYPE 
C.LASSD'IED Ill IV 

% 
Local ~late) Qa.ebeo 656 5' 2l l<i 8 0 

local i•ar!l) Que bee 3064 2 5 19 6? '1 

Lasalle1 Re§istered fWest and East) Canada 1169 l 5 26 58 10 

'Year-ot-eeedia&~ Alberta 1168 0 3 26 61 10 

l'oundation 'Dollard) Que bec 387 4 9 36 45 6 

Foa;adation lOttawa) Ontario 300 6 8 33 46 '1 

Kenland (Breeder) u. Statea 234 0 1 24 65 10 

(Foundat1on1 lat 1eneration) '101 0 2 18 67 13 

(Re§1stered1 2nd §eneration) '102 0 2 22 61 15 

(Cert1t1ed1 3rd eneration) 459 0 9 33 53 5 

(Oert1tied1 4th 1enerat1on) 228 0 7 39 47 '1 



A,PPENDIX TABLE VII - Q,UEB:OO S'mAINS • AO'IUAL .AND R&LATIVE GREEN J4A.T'1'ER .AND SUD YIElJ) WI'm PERCmTAG&S 
OF l4.ARKED PLANTS FOR Q,U!B!C S'mAlNS, MACDONALD COUIGK, 1954, 

STOCK ,STRAIN ;LOCALITY ~ MA.T1'BR YIELD/78 PL. SlmD YIEIJ>/~ HEAœ 1\.,K..W MARKBD 
No. actual relative 1) ·actual relative (2) · 1aut• 

kg gr8llls gr8JII.S 
FOUlldation (Do11ard) 

45 Macdonald 17,06 100 -- --- 0 

Fotmdation ~Ottawa) 
44 Ottawa 19.'18 116 a.. lOO 1a4002 96 

Local (late) 
3 Mataœ 7,78 46 - --.... 89 

9 Témisoouata 13.59 8) - -- 96 

14 Bonaventure 11.12 65 - - -- 95 

15 Bonaventure 9,26 54 _ ... ,._ .. .... _ 91 

Local (ear1l) 
1 Charlevoix 15.48 91 8,40 215 1,5240 96 

10 Télllisooa.ata 16,00 95 7,18 184 1.5190 97 

46 Kamouruka 14,32 84 5.59 143 1.4776 95 

4 Compton 15,8) 93 6,63 170 1.4564 93 

5 Compton 19,28 113 6.32 162 1,4784 93 

(1} Relative torage yie1d based on Do1lard. 
(2) Relative seed yie1d based on Ottawa. 



~IX TABLE VII ( oont 'd) 

.APPI!:IDIX TABIJ: VII .. Ql1EB1!lC S'mAINS • .AD'lUAL AND RELATIVE GRIEN MATTER AND SlmD YlEI.J) WI1H PERCENT.AGB:S 
OF liARKlm PLANTS l'OR Q,tJ'!B'iÇ S'mAINS, KAOOONALD COIJ.EG&, 1954e 

S'lOOK S'mAIN LOCALITY ~ YIELD/00 H&Aœ ';t'-K•W l4AHKlm 
No aotual relative 2 l anta 

grSJU gras 
Local (earl.y) 

6 1oliett• 16,48 97 6,15 158 1.4830 96 

'1 :roliette 14 •• 18 83 6.32 162 1.4600 87 

e 1o1iette 1'1.35 102 8,22 211 1,5828 91 

12 Joliette 15,28 90 8.25 212 1,4'164 93 

11 St-.Vanrioe 15.8? 93 6.38 163 1.6062 9~ 

16 D.Montagnes 1?.07 lOO '1.22 185 1,5146 91 

17 Argenteuil 14,06 82 8,0'1 a>7 1.49'18 9'1 

18 Gatineaa 16.51 97 6,4'1 166 1,6684 91 

19 Gatineaa. 1'1.22 101 6,84 175 1,4308 93 

20 Gatineau 14,8> 8'1 8,05 a>6 1,5462 9'1 

21 Gatine&ll 15,24 89 6.61 169 1,65'14 92 

22 Gatineau 15.48 91 7,'16 199 l,.Wü 92 

23 Gatineau 17 .o'l 100 '1.88 202 1,6482 95 

(1) As betore. 
(2) As betore. 



~lX TABLE VIII • Q.UEBEC S'!RAINS • ACTr.JAL AND RELATIVE GRKJm MA'J.YNR AND SKED YIELD WI'lH Pl!RCJ:NTAGBS OF 
MARKICD PLAN'IS FOR QJJEBEC S'!RAINS1 ACCORDniG 'ID YEARS PRODUCED ON 'IHI SAMm FARI41 MACDONALD COLLEGI 19M. 

YEAR8 STRAIN LOOALITY SUD n.m>/50 HEAœ T-K-w IIAROD 
llo. aotual relat1Te(2 lanta 

gram a grau 
Between a:> and 25 zears 

5 Compton 19.28 113 6.32 162 1.4784 93 

6 Joliette 16.48 9? 6.15 158 l.-'630 96 , Joliette 14.18 83 6.32 162 1.4600 87 

8 Joliette 17.35 102 8.22 2ll 1.5822 91 

l? kgenteuil 14.06 82 a.o7 207 1.4978 97 

18 Gatine an 16.51 97 6.47 166 1.6684 91 

19 Gatineea. 17.22 101 6.84: 175 1e4308 93 

21 Gatineau 15.24 89 6.61 169 1.65'14 92 

22 Gatine~ 17.07 lOO '7af6 199 1.4044 92 
Between 10 and 20 zeara 

4 Compton 15.00 93 6.63 l'/0 1.4564 93 

12 Joliette 15.28 90 8.25 212 1.4'764 93 

16 D.-Montagnes 17.0'1 lOO 7.22 185 1.5146 91 

28 Gatineau 14.00 Sf a.o5 206 1.5462 97 

23 Gatineau 17.07 100 7.ea 202 1.6482 92 

(l) As betore. 
( 2) As betore. 



. APP.INDIX TABLE IX • CANADIAN SmAINS • .AOIDAL AND RELATIVX GRKm MATmR AND SZED YIELD WI'm PERCENTAG&S OF 

S'roCK 

Lasalle 

MARIŒD PLANi\S FOR I A.CSAIJ.JC, MAIJDCEAIJ) OOLJ:XtB 1954, 

~mAIN ;LOCALITY 
No, 

(Resistered West) 
24 Flatbush, Alta 34,10 

25 Brooks, Alta 34,89 

26 Gr.Forka, B,C, 36.~ 

27 Stead, Man, 35,38 

(Resistered East) 
28 Manotiok, Ont, 22,90 

(Year of seediDS) 
29 Bayes, Alta 28,87 

30 Bayes, Alta 26,13 

31 Bayes, Alta 28,56 

32 Bayes, Alta 27.93 

33 Hayes, Alta 32,50 

(1) As betore, 
( 2) As betore • 

SEED YDIJ)/50 HI!:.Aœ 
actual relative 2 
grem1 

200 7,35 188 

204 8,05 206 

213 8,74 224 

209 7,35 188 

134 8,95 229 

169 ?,64- 193 

153 6,23 160 

167 5,42 139 

164 ?,76 199 

190 3,31 85 

T-K-W MARKED 
ltmts 

grams 

1,6440 38 

1,6630 58 

1,5868 67 

1,4634 51 

1,5560 91 

1,5406 67 

1,3718 '10 

1,4108 66 

1e4356 68 

1,4956 62 



.APPJ!NDII TABLE X .. UNI'BCD STA.TI!:S S'!RAINS • ADTUAL AND mn.ATIVE GRUN~ AND SDD YIEIJ) WI'l!l PEIDKNTAGES 
OF 14ARKED PLAN'!S FOR KENLAND 1 MAODON.AID COI.t.EGI 1954! 

STOCK S'IRAIN :WCALIT!' GRUN MA.Tl!m YIEUJ/78 PL. ~EED YIEIJ)/50 m:Am '1'-K•W l4ARDD 
No. actual re1at1 Te ( 1) actnal relative(2) E1ants 

kg ~ gram& grams ~ 

Breeder 
34 Kentucky 33e63 19'1 5.12 131 1.3288 94 

Foundation l1st ~eneration) 
35 Idaho 31.93 18'1 4.79 123 1.4666 94 

36 Calitornia 24.33 143 5e65 145 1.4954 92 

37 Washi.D.gto n 29.58 173 2.?4 70 1.4204 94 

Resiste red ~2nd seneration) 
38 Idaho 29.90 1'75 6.2'1 161 1.5012 91 

39 Calitornia 23.00 136 6.61 169 1.5'704 91 

40 Washington 22.'78 133 5.66 145 1.47'14 94 

Certitied (3rd 1eneration) 
41 Idaho 22.02 129 2.30 59 1.2712 94 

42 Washington 25.43 149 4.52 116 1.3334 91 

Certitied (4th seneration) 
43 Idaho 23.48 138 4.98 128 1.3562 93 

(1) As betore. 
(2) As betore. 



APP.l!:NDIX TABU: n - UNI'lED STATBS SmAIN'S • .AC1UAL AND RELATIVE GRKlti 1lAT'lZR .AND SUD YIBLD WI'lH PEROi'NTAGI!:S 
OJ' 1lARDD PLANTS J'OR Kl!NLAND GROUPED ACCORDlliG m 'lEE STMSS WBERB mit 8lŒ) RAS~ PROllJCJm, KACDŒALD 

S'roCK STRAIN LOOALITY 
Noe 

35 Idaho 

38 Idaho 

41 Idaho 

43 Idaho 

37 Washington 

40 Washington 

42 Washington 

36 California 

39 Oalifor.nia 

34 Kentucky 

OOIL&GI 1954 

31.93 

29.90 

22.02 

23.48 

29.58 

22.'18 

25.43 

24.33 

23.28 

23.63 

(1) As before. 
( 2l As betore. 

18'1 

1'15 

129 

138 

1'13 

133 

149 

1.fr3 

136 

197 

SDD YIJ!.U)/50 BBAœ T-K..W J4ARKBI) 

actual relat1Te 2) 1ants 
grSII.S grams 

4.'19 123 1.4666 94 

6.2'1 161 1.0012 91 

2.30 59 1.2712 94 

4.98 128 1.3562 93 

2.74 '10 1.4204 94 

5.66 145 1.4774 9.fr 

4.53 116 1.3334 91 

5.65 145 1.4954 92 

6.61 169 1.5704 91 

5.12 131 1.3288 94 



~IX TABlE ni - Sl1MMARY • AOTUAL AND RELATIVE GR!mN .MATTKR AND SJmD YIELD WI'm PERCENTAGH'B OF l4ARIŒD 
PLANTS FOR mE S'l'RAINS OF Dl.l!'J!ZRKNT SOUR01!S1 MAOOONALD COILEGK 1954. 

S'lOOK LOC ALI 'l'Y SEBD YmLD/50 BEAD3 T.K.W MARKED 
actual relati Te ( 2) lants 
grams grams 

~cal(late) Quebeo 61 .............. 93 

~cal ( ear1y} Que bec 16.28 95 7.05 181 1.5147 94 

Lasalle 1 Resistered(West and East) 
Canada 32.72 192 8.09 20'1 1.5827 72 

(Year of seedins) Alberta 28.78 169 6.05 155 1.4508 67 

(.Mean) a).76 la> '1.0'1 181 1.5168 64 

Foundation lDollard) Q.uebec 17.06 100 -- -- --- 0 

Foundation lOttawa) Ontario 19.78 116 3.90 lOO 1.4002 96 

Kenland (Breeder) u. States 33.63 197 5.12 131 1.3288 94 

Foundat1on(1st seneration) 28.61 168 4.39 112 1.4608 93 

Res1stred(2nd ~neration) 25.32 148 6.18 158 1.5163 92 

Cert1t1ed~3rd seneration) 23.72 139 3.41 8'/ l.a)23 92 

Cert1tied(4th seneration) 23.48 138 4e86 128 1.3562 92 

Mean 26.64 156 4.86 125 1.4221 93 -



. .APPn.'DIX TABlE XIII - QpEBFXi STRAINS - OVER-Wm'mRING OF Q,UEBEI: S'lRAINS, FOU.OWING DIFF.ERKI.iT Ctr'l'l'lliG DA'l'i:S. 

S'roCK LOCALITY 'l1IMB OF LIVmG PLANTS ma OFNT OF 
1 

PLAN 'lB THAT SURVIVED 
CUTTmG Fa11 54 1S~ring 55 0 I II In IV Total 

No. No. % % % % % % 
La te Ma tana August 77 58 77.8 oo.o o.o o.o 75.3 
~ November 104 65 63.1 61.5 75.0 50 .o - 62.5 

9 Témiscouata August 76 4'1 68.9 66.7 69.2 44.4 -- 61.8 
Nove.mber 103 66 63.4 85.0 70.0 33.3 64e1 

14 Bonaventure Aago,st 61 40 66.7 82.3 38.4 100.0 -- 66.7 
November 92 58 68.6 54.5 46.6 100.0 - 63.0 

15 Bonaventure August 64 39 59.1 '15.0 77.8 ___.. oo.g 
November 80 5'1 77.7 75.0 40.0 _ ... --- '11.3 

Earlz Charlevoix .August 76 52 88.9 69.2 75.0 oo.o 50.0 68.4 
1 November 99 52 53.8 ro.o 56.0 oo.o o.o 52.5 

10 Témiso011ata August 7'1 48 66.7 100.0 56.2 65.9 45.4 62.3 
November 102 5'1 100.0 54.5 77.3 46.3 45.4 55.9 

46 Kamouraska August 7'1 35 ---- o.o 40.8 48.0 45.4 
November 104 46 -- 40.0 49.2 28.6 44.2 



.QlllœEC STRAINS (cont 'd) 

, APPENDDC .TABIB nn • Qt1.11SC s'!RAINs • OVKR-WIN'ŒRING OF Q,tJl!:Bi:O SmAJNS, l!'OLLOWING Dil!'E:JSRiNT CUTTING DA'NS. 

S'roCK LOCALITY TD4B OF LIVING PLANTS FER c.mT OF PLANTS 'mAT SuRVIV.lW 
CUTTING Fall 541SI2riy 55 0 1 II m IV Total 

No, No. % % % % % % 
16 D.-Montagnes Augnat 73 22 lOO o.o 45a0 24.5 35.'7 30.1 

November 99 32 o.o o.o 26., 39.7 ~.o 32.3 

17 Argenteuil August 66 25 50.0 36.0 35.0 so.o 37.9 
November 83 31 --- 40.0 29.4 38.9 42.8 37.3 

Earlz Gatineaw. /tagust 71 21 - o.o 35.0 oo.o o.o 29.6 
18 November 97 19 -- 40.0 3'1.5 10.2 22.2 19.6 

19 Gatineau .August 64 2'1 - 33.3 50.0 42.1 28.6 42.2 
Noveaber 96 29 --- 50.0 25.0 31.9 a>.o 00.2 

Gatineaa. Aagust 63 28 --- 40.0 62.5 39.4 25.0 44.4 
November 96 34 - o.o 66 • ., 27.'1 o.o 35.4 

21 Gatineau Aagust 69 36 o.o 40.0 50.0 53.1 so.o 52.2 
November 76 26 100 o.o 40.0 31.7 o.o 34.2 

22 Gatineau August 65 35 50.0 56.'1 56.4 o.o 53.8 
November 95 39 --- 75.0 58.8 32.3 66.'1 41.0 

23 Gatineau Angust 60 27 50.0 36.3 50.0 o.o 45.0 
November 103 35 - o.o 71.4 32.2 16.6 33.9 



QUEBEO STRAINS (oont'd) 

.APP.H2IDIX TABL!! mi .. Ql1EBEC STRAINS - OVER-WINTI!!RING OF Q,UEBIOO S'I.RAINS a FOUA)WlNG DIFl!:ERKNT CUTTING DATES. 

STOCK ·LOCALITY Tnm OF LIVlNG PLANTS Pm GmT OF ~LANTS 'IHAT SORVIVKD 
CUTTmG Fall 541S~r1ng 55 0 :r Il Ill IV Total. 

No •. No. % % % J % % 
Earll Compton August 78 33 -- -- 72.2 38.1 25.0 42.3 

4 November 104 33 ~-~ - 17.6 34.5 o.o 31 • ., 

5 Compton .August 7'1 48 _..,..... -- 69.2 62.9 o.o 62.3 
NoTember 104 38 -- -- 42.8 3'1.0 22.2 36.5 

Karll Joliette August 78 46 ·~- 100 oo.o 52.9 50.0 58.9 
6 Novem.ber 101 55 - 100 66., 49.3 50.0 54.4 

7 Joliette August 78 41 -- o.o 60.0 53.1 25.0 52.6 
NoTember 104 '" - 50.0 48.3 37.'1 75.0 42.3 

8 Joliette .August 78 46 --- o.o 66.'1 57.4 53.8 58.9 
November 104 3'1 - o.o 54.5 33.8 16.6 35.6 

12 Joliette .August ?2 36 - '15.0 50.0 45.8 oo.o 50.0 
November 101 43 -- 50.0 45.4 43.7 35 .. 3 42.6 

11 st .. !lauri oe August 76 4J. lOO 50.0 4-7.6 58.9 45.4 53.9 
November 98 43 -- 60.0 66.'1 35.6 85.'1 43.9 



APPmDIX TABlE XIV - CAN.ADIAN S'IRAINS - OVER-WINTERlNG OF CAN.ADIAN S'IRAINS, FOLLOWlNG DIFFKRENT CU'rl'JNG DA'I!ES. 

.S'lOOK I.OCALITY .TIJŒ OF LIVING PLAN'IS Pm CENT 01" PLANTS 'mAT SUR\7IVJIV 
CUTTING Fal1 o41SEr1as 55 0 I n In IV Total 

No. No. , ~ % ~ ii % 
l!'oundation August 155 11., 83.3 90.9 74.6 70.0 100 75.~ 
{Dollardl November 232 1'10 90.9 so.o 64.1 ~.6 46.7 73.3 

.li'oundation August 150 126 75.0 69.2 eo.4 94.4 60.0 84.0 
{ottawaJ November 2&> 170 64.'7 76.5 81.0 '10.2 69.2 73.9 

Lasalle .A.lberta .August 78 53 o.o 85.'1 so.8 65.9 100 67.9 
( Re&istered) November 156 99 lOO 82.3 72.4 50.7 50.0 63.5 

24, 

25 .Alberta August 78 52 -- 75.0 68.2 66.7 oo.o 66.7 
~ovember 156 86 - oo.o EO .o 56.2 22,2 55.1 

26 B.c. Aagust 78 46 --- 100 64,7 64.1 o.o 58.9 
Nove.mber 156 75 oo.o 50.0 45.1 58,3 48.1 

27 J4an1toba August 78 43 o.o 100 54.5 52.0 66.7 55.1 
.l.'love.mber 156 83 66,7 eo.o 55.3 50.0 50.0 53.2 



OAN.ADIAN S'lRAnlS \cont'd) 

:APPENDIX TABIB XIV - CANADI.AN STRAINS • OVER-WINTERlNG OF CANADIAN SmAINS, FOLLOWmG D:rFFERKNT OUTI'ING DA'mB. 

STOCK LOC.ALITY TDŒ OF LIVING ·PLANTS PBR 'CZNT OF PLAN 'lB mAT BURVIVED 
CUTTnlG Fall 54 1S~rin§ 55 0 l II III IV Total 

No. No. % !' % % % % 
Lasalle Ontario Augast 78 41 - o.o o.o 63.8 37.9 52.6 
(Resistered) ~ovember 155 29 -- 66.7 19.0 14.6 23.8 18.7 

28 

Lasalle .A.lberta Aagast 77 55 - o.o 83.3 66.7 62.5 71.4 
(Year-ot-s.) Novem.ber 156 112 -~ 66.7 76.8 70.4 61.5 71.8 

29 

30 Alberta Aagust 78 44 -- o.o 85.7 53.8 33.3 56.4 
November 156 103 - 100 72.7 67.7 48.3 66.0 

31 .A.lberta August 78 65 100 o.o 83.3 83.6 75.0 83.3 
November 156 130 o.o 75.0 65.9 96.6 58.3 83.3 

32 .Alberta Aagust 78 65 100 78.2 83.7 100 83.3 
November 156 126 - 75.0 88.6 82.2 71.4 00.7 

33 Alberta August 78 71 -- 100 oo.o 94.0 100 91.0 
.Nove.œ.ber 155 129 - 66.7 8'7.5 82.2 8'1.5 83.2 



APFml'DIX TABlE XV -UNI'lED STATES STRAINS .. OVER-WINmRnm OF S'r.A.'DS STRAINS, ]OU.OW!NG DIFFERENT CUTI'ING I>A.TES. 

STOCK .LOCALITY TDŒ OF LIVING PLANTS PER pP8T OF l?LANTB WAT SURVIVED 
CUTTlNG Fall 541SEr1as 5~ 0 I Il III IV Total 

No. No. % % % " ~ % 
Kenland Kentuok:y August 78 65 o.o 88.9 so.o lOO 83.3 

34 Nove.mber 156 76 -- lOO 51.3 48.9 33.3 48.7 

Kenland Idaho .Aagust 78 53 - o.o 76.9 67.8 55.5 67.9 
{Fouudation) Nove.mber 156 94 - 40.0 60.0 64.0 4'1.6 60.3 

35 
36 Calitomia Aagust 78 65 - o.o 100 82.3 82.3 83.3 

Nove.mber 156 105 - o.o 76.0 68.7 56.2 67.3 

37 Washillgton August 78 66 - o.o 90.9 82.0 100 84.6 
November 155 105 --- 100 eo.o 63.6 72.2 67.7 

Kenland Idaho August 78 59 lOO 68.7 76.1 ao.o 75.6 
~Re§istered) Nove.mber 156 lll --- o.o 82.1 70.5 60.8 71.1 

38 
39 Calit'ornia .August 78 67 --- m.o 89.5 aa.o 71.4 85.9 

November 156 121 -- 100 75.0 E().2 67.7 77.6 

40 Washington Aagust 78 62 50.0 69.6 90.0 77.7 79.5 
Nove.mber 155 111 -- lOO 64.1 76.1 61.9 71.6 

Ken land Idaho Aagust 77 62 -- 42.8 92.8 82.0 33.3 eo.5 
{ëertitied) November 152 113 - to.o 68.9 83.5 oo.o 74.3 

41 
42 Washington August 78 66 - 100 86.4 83.3 75.0 84.6 

November 152 104 - 68.7 61.8 73.6 66.7 68.4 

43 Idaho August 76 44 66.7 76.7 44.7 40.0 57.9 
November 152 96 --- 75.0 64.4 64.3 36.3 63.1 




