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ASBOCTATION OF ECONOMIC CHARACTRERS IN RHIZOMA

o Al¢a1f&, to aay, is one of the WOfld'S leading
forage crops, 1n the reglons favorlng its growth, snd
ﬁhesa are nOW‘many, no crop Used for fodder surpasses 1t
1n general utlllty and yleld.'nfor tnousands of-years

alxalfa was hlghly regarded in south-we@térn Asia, in

: Whlch area it was endemlc, ‘as forage sine qua non.

Slowly, Selected stralns made thelr Way 1noo the agrl-

/'cultural reglons of North Afraoa, and southezn Burope

”"untll by ﬁhe end of dne 19th century all of Lemperate

Eura51a knew it as ‘a valuable addltlon to the Iorage

resources. The value of the crop was reoognlzed by the

eavly Whlte seutlers 1n the Western hemlsphere mﬂd,

undoubtealy in many separaﬁe occa51ons thie plant was
1ntroduced to the new agrlculturaT area. Lowever, prior
to. 1900 1t lS doubtful 1f the total acreage in both
western contlnents exceeded 3 million ‘acres, Slnce that

date a truly phenomenal expan81on 1n acreage nas takenk

_place~espe01ally 1n Lhernlted;btates,_the-Argentlne,

'Uraguay; Paraguay,'kexicb‘an&'in Austr%lia; In the U.S. A.;

alone present . crop acreage must now exceed 20 mllllon

§ acres.

Canada ‘has not been eAcluded in the.“march“ of

”"alfalfa over the globe."Wlﬁh the development of Wlnter



’;hardy‘sfrains for cooler and‘mOTe“humid,areas alfalfe
< aéfeagé spread:iﬁ Qanada.  Ontario, BritishAColumbia’ahd
" the praifie pro#inces 1OW mainﬁain a combined orop area,
of li'miliion aofés. In Brltlsh Columbla alfalfa has
B become the. stanaard h@y and pasture crop in the cattle
ranchlng and 1rr1gatedfdlstrlcts.
Al;alla, unllke many otber forage crops Whlch o
' posses a few oommendable oharacterlptlos, has to 1ts  :
Vcredlt many de61rab1e agronomlo features. It is thls
com01nat10n or blendlng of so many deolr%ble agronomlc
features which aocount,for its popularlqy., Alfalfa is
: a~1egume‘and as'suoh is a well known source of planu
proteln and a hlghly regarded 5011 enrlcher. - Few Crops B
proauce proteln 80 efflclently; from three tons of
:5 alfalla hay (an average orop) 625 pounds of dlgestable
proteln are obualped, A comparable crop of tlmothy
i(l.5ﬁToné) prodﬁées by comparison only 90 poundsIOI‘
| digesiablé protein; a oropIof clOVer,(5;Thns) ,» 400
. pounds and abaifley orop (50 Bushels), 2oo'p¢uknds.'; In
Cormorn With‘most iegumes,.élfalfa~ Wiﬁp;asgociated =
Rhwobia, fixes appreciablé‘quaﬂtities of atmospheric
‘nitrogen and as such ﬁlays aﬁ’iméortant part in,maih-
taining the soil nitro’genﬂaka"lance ‘on the ferm. The
signifioénée of this at the prééent’time ig- well por-
trayea oy Wllson 1n a recent publlcatlon._
: Alfalxa has a furuher marked advantage as:hﬂforage

crop in that 1t 18»a,perennlal~and-agre551Ve. Once-



establiehed.a'stand cOmpetes effectivelykWithfweeds:and
‘1n most lOC&lluleS Wlll malntaln 1tself with little oxr
‘no care for at.least 6 = 7 years.; Then again the deep
redting‘habifeof‘many sfrains of 1ucerne7has establiighed
‘tﬁeacrop as e,dreught toierant species. As such(if is
© well known in the subhumid and arid‘regions of this
keontinent.‘ hecent selectlons of w1nter hardy stralns
haVeffur ther advanced 1ts reputatlon as a orOp for cold
'dry cllmates of the norﬁh and far south.
Although,the desirable agronom;cffeatures of‘alfalfa
far'outweighqthe(undeSirable,the orOpfhes‘certeip'
| elimitationkWhieh causebthe plahfibreeder‘eonCern, ~For
Nenekthihg,‘the plant;~ae'we know it in commerce is &
, neﬁoriously‘ﬁeor Seed“setter.  Seed; as a consequenoe is
ihigh*prieed;~ In reoenu years; tob, attentlon hae been
evdrawn ye] the 1nere asing imporitarce 01 orown injury in
standard etralns and the failure of 1n3ured plants to
_overoome attaoks Irom.lnsects and fungus pests. ‘Then,
-agaln 001n01dent, Wlth the expan81on of alialfa acreage
n the world has come & grow1ng reallzatlon of the
~handlcaps in productlen rebultlng from such dlseases as
 jTllt9 leafspot ane v1rus.‘ |
The atﬁentlon of the planu breeders tnen has been
'Aattracted bv bbe recognltlon of these 1mperfeotlons and
.elready'many programs for alfalfa improvement have been
»underéeken, | | |

One of +he earliest;conSibus attempte at alfalfaw



impr0vement‘through breeding‘and selection”has muéh of

its history laid at the University of British Colunbia

from 1918 onwards. The early obJects “of the brogram was

to produce fhrough 1ntefsp301flc hybrldlzatlon a straln

&

o;nalfalfa ulah a crown and root System sultable fo;y

subhumld condltlons when a relatlvoly hlgh water table
prevalled over much olgthe year. The early work on thls
project has Dbeen édequately reviewed Ty Moe (23) and

only 8 brlef relerenoe will be made to 1t.~ With the

‘5r0w1nﬁ 1mportance of alfalja in +he agrlcultural economy
‘L‘and:a’deeper;reallzatlon'of its problems,‘lt 1s 1n~
"cbthrmity that ﬁheTalfalfa imérovement~prdgrammé,should‘
change, Should broaden in® 1uS scope and purpoae.j‘ o
Fleld records, some complebe,‘some 1ncomplete, are
ava11able in uhe programme for some twenuy years of 1ts
’phlsyo?y. iherefore 1t seemed approprlaue at this time to
, survey these reoords in the 11ghtkof present knowledge.;‘
‘In addition smne record% tqken by the author on tne local,
materlal 1n the sunmer of 1941 42 -and 1942- 43 were studled
~Pr1n01pally’the'report~1s a stvdy b£ithe a05001at10n
oflecondﬁic charachefs ih ne alfalfa grown at the |
‘Unlver51tj of Brltlsh Columbla. Gharacter were‘dhoéen
 suok as seed Welghtg seed nunber, plaﬂu helght and the like

L and thelr a53001at10n Wlth general oharacterlstlcs such

as seea seutlng, plant yleld and crown characterlgtlcs'

scrutlnlzed. For plant breeding is not the sxmple
selection of desirable characteristicsyand the mere .




“ | e e ; ‘/A S
incorporation of these in a single desirable étrain. it
is a study in interaction and linkage, complex to a high
degree§ the comblnatlon of features OL merlt must
1nt1matelj be repres ented in many strains- and not in one
alone and the~procedure used in acoomplishing*this arefat
A,once both an art and a 501ence. ;

~How successful thls study in assoolatlon hac been,
WllT be for bhe reader to deClde;‘dlfllOUltlQSfSHOﬂ as:
1ncomplete recdrds, pOor seed sétting and the’like, have‘
u@set tfe’study From time to time. It iS‘hoped howe#ef:
that something has been added to our hnowledge of the
” behav1our of economic characters in the 1nter59601110
hjbrld al;alfa such as tnat at the Un1versmty of Brltlsh

Columbia.

s



REVIEW’OF LITERATURE

‘At preéent the most iﬁ@ortant;problem‘as far as
‘alfalfa‘iskgoncerned isfthezi@érOVement of its‘seed set.
‘A}lérge amountgof work on this‘problém has deait With,the
_effect of tripping on seed set. Tribping can be'brOught
: ahout by weather, insccts or artlflcldl means., Ofall
¥ there 1nsects studles Kegachlle spe01es have been foundl
\ thefmost‘saulsfaotory. Legeune and Olson (19) found
that honeyoees brought about very 11utle trlpplng.

1Vhay (13) found thdu the lack of sultaole insects and

'fxunfavourable Wedther condltlonp for trlppln» oonbrlbuued

ito tne low seed yleld. Clark and Fryer (7) Carlson (6)f
/and Southmo¢th (5) conclude that trlpplng increases seed
yield. Kirk (17) has developed a self tripping (autogamous)
lAalfaifa Whibﬁ éi%eé promise of'ovefCleng this dl;flculty.

E Various stﬁdies‘have been'doﬁeron hybridizations«as a

\ means E el inoreasing Séed yieldf Dwyer seledted'highfﬁ

”7 jy1eld1ng Stralns by 1nbreedlng, then crossed uhem to regain

‘ vigor. Englebert (10) found thab Lne seed yleld of aﬂy
;sihgle hybrid varied Wlth the environmental conditions. A
- number of papers have been written on the development of

an inbred strain~whi¢h Will give a good seed vield Kirk (16)

',found th%t seed yleld was" 1nher1ueé to a .certain degree.

'{”ysdal and Ckarx (29), Bolton and Fryer (2) and
'Southworth (25) found that the general seed yield Weﬂt

down on inbreeaing but a few high yielding plants .



segregated wnlcﬂ bred true for thls guality.

Self stervlluy in mlfalfa has glven rise to many

'sﬁudles, Brink and Cooper (3) found that there were

~ _Iewer Ierblle ovules 1n selfed materlal and that the lower

'ovvles Weve rarely Iertlle Bolton and Fryer (2) Worklng :
~‘on Dollen sterllltj d1v1ded 1t 1nLo two classes. (a) clear‘

'~~empty gralns,.(p} normal appearlng whlch dld not germlnate.

", Brink and Cooper (3) found a fallure,of fertlllzatlon

even’efter tfippihg. Pollenjtubes{were producedxend ine
..SOmeleaseeefertile<ovules sfaﬁted to,develob but failed'td,~
')mafﬁre. ‘The,embryoe of low seed yieldelé de#elopeé,more »;'
lelO@ly and thevenW%s‘a?large nercenﬁaﬁe'of aboi*ﬁsﬁ&.ovules.w
; Brlnk and Cooper ( ) found thaﬁ fertlllzatlon was. pfevented
due to abnormal p081tlonal reletlonshlp between anbmefs
:and stlgma. o 4 ' |

The part 51 env1romental efIGCb musﬁ ﬁot bevoverlooked~
in relation to seed set. Bolton ‘and ﬁryer (2),1ound that
3011 molsture and the stage of the season%l development
: ooatrlbuted a great aeal to seed set.f They fouha that the
normal eppe&rlpg pollen, mentloned above, would germlnate
;under favo:able cllmatlc Qondltlons. Freeman~(ll),cautlons
e:thatehereditary:facfofe can‘only show —dp o advaniagefink 
a sultable env1ronment lysdal and Clark (7) emphaelze
‘the effeot of tevperature and llghu on seed proouctlon.-
"Southworchu(ER) stresses~the effeot of m01sture, hefcon-'

i cludes tha here ehould be sulflclent m015ture to flll s

Vl the weed after 1t has set bub 1n Lhe early stages of



k | g
,development'abundant~meisture wili stimulate~the develop-
ment of leavep and ﬂelght at dae eXpehse of Seed‘set
‘Englebert (lO) substantlabes Southworuh’s work, flndlng
that seed set was better in years~when there was ajllmlted'

rainfall in July and poor when there was excessive rainfall

~ for fhis'ﬁqnth. 
HybridiZation_has,beeﬁ'usedVas anoﬁher,method of
imprdving’élfalfa}"Among‘ﬁheioharaeterisfics‘which have
been given special emphasis are,diseaseeresiSténoe;:foot"
types,‘Winterfhardiness,.seed,yield endgweight~of'plants;
"’ieThefcyﬁologyief_thesefhybride;has}yielded a great deal
jef”informaﬁion of interest genetically. The oross'ih

all casee was only sucoesgful 1f h. falacata was used

Cas the plStlllaue pmrent. Dwyer (9) founa‘that a cross

Lbetween M, satlva ﬂnd H. Lupullga gave a poor forage -

yield. uouthworuh (23) in trying to develop a self

fiippingfvariety'used M; lupilina as the ?iéﬁiliaﬁe
, parent because of its self Lrlpylng cbaracterlstlcs.
The Fl and 2 gave a great varlety of qypes but a very
Door seed yleld. In the F5 a Tew gooa seed produ01ng o
;plants appear; A tew, self trlpplng varletles appeared in

the F4 but were not uelf fertlle., It was not until Lhe,

' F6 that one self trlpplng, self feftile plant appeared.
The flower color 1n uhese 1nterspe01flc oross has

provoked oonolaer ble 1ntereot. The M falacata is pvr

breedlng yelloW‘and the I, satlva"blue. .The;Fl,and L

suooeedlng generetloﬂe glve a Wlde varle y of colo from



‘white to yellow and deep purples. Burton (5) found'fhat ‘

_flower color had no positive correlations with any of a

~ number of other characteristics. Hay (13) found that

célor had\no’effect,onISeed set, while Moé'(QB),on the
othér hand suggeéted,that White flowered p1an£s were poor‘
seed yieldérs,i Leppér aﬁd’Odiand (20) conclude that
floWer color in‘alfalfa was~due to three~factors. ’
‘During the many breeding‘experiments involving
alfalfa9 avnumberfdf abnormalties have cﬁme o light;

Lepper and Odland (19),men£ion a crinkly leaf mutation.

‘72"buefart (24) ‘mentions a peculiar vegi%ative proliferation

VW%iCh replaces thé»alfalfa floweTS,% MdVlcar (22) found
whlte seeds Were due to . a homozygous reoe551ve factor asA
‘a,result QL the absenoe QI a iacnor for yellow. Black seced
required'at:least three facﬁor,palrs and;arose‘orlglnally
k‘as 2 singie gene mutatioh. Ee |

This only very super flClally touches on.a 1ew of the
llnes of 1nvest1gat10n belqg carrled on with alfalfa. 
Vlnber nardlness amd disease reslstance are probhlems: mhﬂch
~are feCGLVlng a great deal of atuentlon in mqher parts of
the,cont;nent. In this vast 1mprovemen work Wlth alfalfa
.~manyain+erestingjfaéts~%fe being brought tO‘llght whloh~aref
‘contrlbublng gre%tly to the 1mprovemeﬂt of alfalfa and

plant 1mprovement Worh in general.‘



- polllnated Tacemes.
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 MATERTATS AND METHODS.

The materials used in these studies were the highly

‘oheterozygous populatioh Whioh'resulﬁedofrom six hybrids

of & cross M; falacata ( ) X W, sativa,(cf7). Details

*“'of the hybrldlzatlon %nd subsequent treatment of the

progeny are given by Moe (23)

A Tew of the“more 1mportantefeatures of~thisf§rant,

 material might be briefly emphasized. It‘should be noted

‘that‘ﬁhe'pistillate parent‘in the cross was usually

the low gfowing yellow flowered . falaoata”Var Don. and

that the poilen parent was .a tall purple flowered v&rletj'

of Grlmm one of the Onterio Varlegated type, seed obualned |

from‘the hybridsjwas‘growh outeand'six,tall groWing hybrids

‘iwere dlfierenolateo 1rom.the low grovlng hyorlds. . The

': hybrlds proved to be con81derably ferulle and produced some”

seed in good seed years bOuh from selfed and open -
(,
. ~The flower color of the hybrids was varlegated but
showed a preponderance of yellow plgment.
The nybrlds,were selfed and the seed thus produoed

was subjected to progenygrowrfests. The seed was then

Ltaken fromkthesevselected planté-and iteelf set out in

progeny fows; At this time lit£1e~or no aﬁtempt'wasf

made to control pollination but there was no opportunity

for admixture of pollen from other strains or varieties.

The progeny from the F2 and subsequent‘generations



11
fShowed arn ehqrmous degree of segregation. lany of the -
4seiécted plants shoﬁed a,great variaﬁiOH as o type of
growth, v1gor and degree of sterlllty. \

| Careful SelerlOH of 1ndlv1dual plant progenj was
,1 cérr1ed on IorAflve~generab;ogs,but at’taefend of that
time there was still a high degreé of segregatidngyl.e. no
astablllqy of type nad, as yet been establlshed., |
Trom the F2 and succeedlng generatlons the pppulatlons
]ﬁere the Subqeot of a mass selectlon'program. In this

‘ Work émphasisﬁwas'plaoed_on seeking a higher yielding

. alfalfa with the spread‘dharacteristids,of the M;‘faiacata‘
k parent and the guallty ohéiacﬁeristioé»of the M. sativa“.

| RecordSVWere taken b§:*he'Débéﬁtméﬂt'df Agronony ﬁ
on many morphoilglcal characteristics of both the hy brids
kiand plants of subseouent generatlons.‘ Trom tnese records'
‘idata on spread helvht, sced yleld, pod Sqape and flower
color were used. T N 8 | |

During the summer of 1941 plants were- selected at
random from the fifth generauLon materlal and Roger?t s'
:alfalfa. ‘ From there plants data on pod Shape, nuﬂber
of seeds per pod, seed set, follage color,s flower color,
flower fall, stem thickhevs, plaht,height'and:degree‘of
1leaf spotthg, Were taken. | | |

The follow1ng statlstlcal analy51s was used as uhe

best metnod of organ1z1ﬂg and 1nberprei1ng this data.
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EXPERIMENTAL WORK.

I A33001at10n of Pod Shape and Number of Seeds Per Pod.

' (a) Self polllnated alfalfa

It was thought there ‘might be some assoclatlon between

the seed-yelld‘and the'51ze~of the pod, i.e. the number of
5tw1sts in 1t. o ‘ , | |
| | Cooper and Brink (3) have found that stralns which produce
; 'e'large number of seeds contlnue to do so and stralns g1v1ng
dfa small amount of seed tend to continue thls Tow seed yelld in
future generatlons. Bo%tom and Fryer (2) are of the oplnlon
,7that thewnumber ofeseeds~per pod is a betterylndex of 1nherent’
‘ﬁfertilityfihankthe,percentage;of‘floWers which'give;riserto

efui1y7developedipods;“ They also stame that seed set is due
ilto genetlc factors and the numbern of seeds per pod 15 a good
ylndlcatlon of thls 1nherent capa01ty. A good seed settlng

fstraln w1ll tend to contlnue thls abundant seed settlng cap~

| ‘eac1ty,keven of selflng.

Table I glves the dlstrlbutlon of the number o# seedsk
;»per pod agalnst the number of tw1sts per pad.

The number ag brackets in each case 1is the expected number‘
”‘the‘number~above‘the~the actual'number. The number of tw1sts
;rper‘pod were d1v1ded 1nto three catagories curved (sem1-c1rcle),
d‘one 01rcle, and more than one c1rcle. The number of seeds per
‘¥”§od were also dIVlded 1nto three catevorles, 2, 4, and 6 seeds

| per pod. | i , | | , | v
| Materlal used for thls study was data taken by the author



‘lfrmn"Bogers (24) alfalfa. |
The total number of samples taken here 1s fifty-nine. A
’klarger number mlght yeild somewhat dlfferent resultso

, The chi square for 4 degrees of freedcm at the 1% level
~is only 13.28° the chi square for expectatlon is 28,10. In-
’deoendence is therefore unllkely and a strong ass001at10n of

:hlghly curled seeds and a large number of seeds per pod is

;11kery.‘ ‘
 Table I |
2 b?f@éf -8 ,@"b‘
R T o Rz
o 1 (9.4) 1 (9.1) | (3.5) E
e 8 | 1. |1
T f9ua) | (9.1) [(3.5)
g 5 |8  }is
' - (6:.3)) (5.8) (2@9)
‘Total | 24 | 26 |9 ¢ |s9
'da ;- Qurved"b o o One'cerle,¢, ¢ == more than one

, 01rcle.

(b) Open polllnated e
: Thls study is the same as the prev1ous one in all respects'
except that the materlal was open polllnated 1nstead of selfed.
Table 2 glves the distribution of the seeds and the shape

‘of the pods. The’ categorles are the same as Table l.



w

Table 2 o
2 | a&. | & | rotal
: o 2 o 11
a& , ‘ .
(2.5) | (4.3) | (2.5) |
T - 1 | o | 19
? (2.6) | (7.5) | (7.1)
1o ERRES 23
Tl | ey | sy | :
Total] iz | 21 | 20 kre‘r§3, i

The chi square for 4 degrees of freedom at the l% level
‘”\of 31gn1flcence is 13. 28 Whlch shows an assoc1atlon between the
 the number of seeds per pods and the number of tw1sts per pod._
Kirk (17) found that the seed yleld upon open pollination
was greater than unon selfing but high yelldlng strains tended
1to remaln good seed producers whether open or selfedot
As in the prev1ous case the number of samples are small
maklng these results far from concluswe° |
‘(e)' Seed set in grams | =
Larger number were avallable for thls study. There were
“’26 progeny T ows (open.polllnated) from all of the Fl hybrlds
(1928), giving a total of 770 plants.. | |
bi%%' Table 3 gives the dlstrlbutlon of seed yleld in grams com~e4
pared with the shape of the pod. The categorles have been ep-
ywvlarged in both cases. . |

TﬂﬂeS“



Table 3

Seed;WEighﬁ in”grams‘

15

0-2 |

8-10

110-12

124 %

TNb;of twiste

12

1(7. 7)

T

G |

13

|1aa
{110, 3)

lez I8
(25.9)] -

(4.4)

4

(9. 8)

190
{199.8)

52
(47.1)

- 25
,(24,8)

1
(6.4)

2 ‘_
(6.2)

(12,

a5

18 :

(17 9)

12
(11.9)

13
(11;3)

o4

(93 1)'

336

& i116 5)

98

i 30

(27 5)

| 17

14

(10.4);(633)

lO

8
(6.6)

19
(13 5)

,196‘

2-2f

(14.5)

e

40

otal

.f?% 7 (2.9)] (2.1 @aja1) (207)

Jlass 4 |e7 53 |770

e rotel 157 | 26

The number of tw1sts bears no statlstlcal relatlon to the

oo fwelght of seed set per plant. This however does not 1mply

'bthat there 1s no correlatlon between the number of tw1sts

ﬁ;per pod and the number or welght of seed set per pod.

In table 4 the caiegorles have been reduced to 3 for yleld :

‘and 3 for number of twists per pod.
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Table 4
i ;Nd, of'twists - Amoﬁntfof Seed Set| (Grams) Total?{‘
: , ; ORI Z -8 ] 8=-1Z |
o-1 [ "1 | 12| 8 | 198
: ' (145.5) ~”(25~2)‘ (27.25) -
f 1-2 1 370 | 74 | 88 532
PO b (8e1) (67 7) | (73.23) |
| 2-3 | 18 | 12 10 | a0
T 1 (20.4) (6.09) | (&.5) |
Total | se | e | 106 | 70
The chni square for 4Adegrees of freedom at ‘the 1% 1evel‘t

"of probability i§ 13, 28,
’ One mlght conclude that there is a 51gn1f1cant assoclatlon
= between 1ow yleld of seed and the small amount of tw1st1ng in
“the pod. N X

: In ‘this connectlon Brlnk and Cooper (3) found that the
J:lower ovules 1n the carpel dld not develop: 1nto mature seeds
3 due to (a) fallure of £ert111zat1on (b) ovule aborﬁlon or

'(c) 1nfert111ty of the ovule.v‘,

'ké;”1Asébciati0nrof'Flower Abundance and Number of Seeds
. The F, plants differed greatly in the number of flowers
f‘produced; Aﬁchi square was run'oh this characteristic to see

klf 1t had any bearlng on the seed yleld. o

The Tlower abundance was put in 3 categorles, Poor,,falr and“ '

' good. ~Thef1nd1v1daul.seeds produced,were counted and-d1v1ded‘

e

1nto 3 categorles 0 - 30, 30 - 60, 60 and mores
| Table 5 glves the dlstrlbutlon.
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Tmﬂe5~
Flower Number of seeds . -}
Abundance 0 - 30 30 -60 [ 60 + ' Total
o5 1 | 16
Poor ‘ ~ R ' ap
(7.9) | (4.8) | (3.2)
o e ST e
, e 14 S 2 a7
Fair \ ‘ ~
e (13:3) | (8.2) | (5.4) |
Good i : o ,
S (12.8) | (7.9) | (5.8)
Total | 3& | = | 1 | e9

i The chi square at the 5% level of probablllty and 4 |
degrees of freedom is 9. 49. _ ;

~An a85001at10n is 1ndlcated however, data are too few
1o olace much confldence 1n these results., Addl%lonal work”
:'u81ng larger numbers mlght yleld dlfferent resultso ,j
Bolton and Fryer (2) are 6f the opinion that flower
fjabundance is no indication of seed yleld. And Cooper and

Brlnk (3) found that mrlpplng 1ncreases the number of flowers

- forming seed.

3;f Seed Setting (expressed as seeds per pod per plant) Com=
 parea'inkRecemes Which Have Been Selfed and-OpeolPollinated;k
Rogers (24) alfalfa was used for th1s correlatlon. Plants

wére selected on the ba81s of flower colour. Six colour des-

";, 1gnat10ns were glven, Whlte9 pale yellow, yellow, varlegated
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: purple yellow, d.ark purple, pale purple. k‘Open" pellinated
racemes were tagged while self polllnated ones were rolled
dn the flngers and tagged.

: Table 6 glves the seed y:Leld per racerne 1n nu.mber of

\

. seeds, There too few seeds to weigh,

- Table 6.

V‘Seed Settlng (expressed as seeds per pod per plant) Compared’

. | ‘m Racemes Whlch Have Been Selfed and Open- Polllnated.

 PLANT No. Seeds per
CF V Raceme (ave:r‘age)

No.  Selfed  Open

o (x) s (y)

15
16
17|

1 |
.20

il

B T R

23

o4
o "25‘; ’

e
IR

BBk

BE TR
e

R SR T S VRS IS P R - B CTU | R R

oW ;e 3 © N PO TR R < IR R R N R O

BTN SE N L e S S w B ow P oo |
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v'fj 37

29 4 4 43 2 4

30 4 4 44 6 6

3 a4 4 a5 2 2
Cae }, P 2 46 5 2
: .é3 | 6 g 47 4 4
e34e; ~5n, ,e5  48  ; 2

| 35 6 2 49 a4 4
e 2 2 50 | 4 3
g a 4 R | 6 | 5
,kgs : by -~ i en ] g 5
o SEn T
a1 6 a 55 5 4

-
i

One may safely conclude that the open polllnated racemes

iset more seea per pod than dld “the self polllnated I'acemes° o
fThe dlfference, however, is not’ large and would indicate that the
fdegree of self ster 11ty 1n the Fg plantc used 1s not hlgho

.; h Self 1ncompatab111ty factors etcetera mlght be set forth
\and the 1nfluence of tagglng andlhandllng mlght have been
%{elle‘c.erlousc Abnormal,pollen is- as ‘abundant in the open as in

e .

17selfed plant maierlal. It could not therefore be a reason :

rfor the Llower yleld in the flrst case, However, plants whwch

 ‘37tend to set seed abundantly 1n the open polllnated.materlal

ftand to set seed well in the»selfedo <
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The assoc1atlon is not strong blologlcally although |
statlstlcally it is hlghly 31gn1f1cant. It would seem.therea

\ fore that there is some ev1dence to support the indications of

self 1ncompatab111ty factors. ’ ;

D" Kirk.(l?) on comparlng ‘self and open polllnated materlal _
found a general decrease in yleld w1th selfing, however, a feWﬁ 
strains segregatea whlch gave con31stently good yleldo Tysdgl

' gnaiclark (28) and Clark'and Fryer”(7) substantiates Kirk's work.

4. A53001at10n of Flower Color and Seed Yield |

| Materlals used here were the 1928 records of the F4 progeny,v

There were a great many flpwer color types exhlblted in the f1eldr

and it was thought that the seed yleld mlght be 353001ated with .
flower# color. Although~there were about 15 dlfferent color
' deswgnatlons they'were elther predomlnantly purple or yellow.
: The flower color was therefore lelded 1nto 4 classes on the
‘.bas1s, purple, varlegated purple, yellow, and varleaated yellow.v'
 The seed yleld was taken in grams per plant and d1v1ded 1nto,

4 caiegor1es as shown in Table 7

| Tabla,?

,Elowef ;éeed"g Yield in grams nerkplant Totai'

o Lodor } X o N G -

o= | 1= &o 10 10 - s

fPurpie,': [13',_ 15 4 ‘, i 6 38
Var.Purplel 17 | 23 5 | 8 52

: ’Yéllow; 2 /: F e | a4
Ver.Yedlow 20 | =28 | 6 |12 | -76
Total | 61 | e | 15 | o5 | 10 |
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Many ratios werétried‘to determine the genetics of

P flower color inheritance but none f:_’c.ted° No doubt these could

be. worked out w1th controlled polllnatlon, Tworfactors (a)

‘Mfallure of controlled polllnatlon (selflng ) and (b) the prob-

ablllty of complox,polyp101d.ratlos compllcated thlngso

‘ | Lepper and Odland (20) set fdrth a 3 factor basis for
 flower color inheritance in alfalfa., They only took.thelr
'fwork.to the Fg, but had they carrled thezr 1nvest1gatlons on to -

Aithe F3 they mlght have found flower color 1nher1tance more
Tcomplex, i.es polyploldy was 1nvolved. " :

In connectlon with flower color and seed’ yleld Moe (23)

":Ioundgthat white floweredVplantSjtendedkto g;vekaklow seed

yield'while:Hay‘(14§’6nﬁthérothéf handﬁfound'no‘association

:\ betWeen flower color and seed yield. |

| Table 8 glves the dlstrlbutlon of seed yleld (1n grams)’

T and flower color usxng more color de31gnat10ns than Table 7°

Table 8
T o Seed yﬂeld (Grams per plant)
- Flower Y ‘

Color ~ [0-1 | 1-6 |6-10 | 10- | Total
mwe |7 |12 |5 | 2 | = |
- Purple 13 e s+ | 6 | 88
_,‘?;Varlaga‘ted 51 s |11 | 20 141
Green e T o
}T,ojc.ra_fl. __-wi'eo‘ o le1 |35 | =240 |
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In ‘both- Tables 7 and 8 no a53001atlon was found between
:iseed yleld and flower color. In the above studles formatlon
of classes for flower color was dlfflcult due to various fleld
workers 1dea,of color.~ The flowers tended to change eolor ’
’durlng the bleomlng perlod whlch made an accurate color des-
1gnatlon dlfflcult. In this connectlen it was noted that the
darker colors - blues and purples tended to predomlnate.Whether

'thlS is due to dominance or a greater gene frequency is un-

,known.

’ _j“5 CQmparlson of Seed Yield for Two Successrve Yearse

A comparlson of the seed yleld of the progeny of the hybrlds
for two dlfzerent years ‘was made, ‘
o The mean yleld for the first year was 1,52 grams and for
the second .60 grams. , -

mh:Ls 1ower seed yleld is probably due to env1ronmenta1 |
"7causes and bears out +the work of Hay (14), ‘Bolton & Fryer (2)
\Freeman (ll), Southwgﬁﬁi%@3)~and Englebert (lO) k
, ) In both years though, good seed ylelders tend to yleld
'°’seed well and. poor seed ylelders to give poor seed ylelds.

~ This con51stancy of seed yleld suggests the’ operation of

theredlty factors.

>~

s ‘6; Dlstrlbutlon of Seed Yield Classes.

The accompanylng graph shows the dlstrlbutlon of plants,;g

‘as to seed yleld.
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Ordinarily it would be expected to find the seed yield

,falling in a normal distribution curve, This distribution is
_ highly skewed, there are distinctly more high yielding plants
ﬁhan expected in a normalvdistributiong\ This would seem to

indicate the operation of hereditary factors.
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7 Comparlson of Seed Yield Plant Helghts and\Plant Welghtsk

in Fl and FZ

, The materlals used for thls study'were the orlglnal 7 hybrldsjj
‘” and thelr Fl and E2 progeny° The seed yleld and plant welght '
'kf were uaken in grams and the ‘height 1n 1nches.

iable 9 glves the seed yleld, plant welght and plant helght

k5 fof the 7 hybrlds, also the average seed . yleld plant welght

?;and plant helght for the F progeny of the hybrldso
k ( idﬂe9 : ‘

e A V,fi"DesignationA Seed . ‘k;Plant Wt. Plant”Hta»
-l ofPlante | wield )| (@) | (%)

| Eybria -7 ? 7.0 /,J‘j! 1172~ | es

1“,J?u  _56 | 1. 4’f«w¥"f 148¢ : 24 i
n.o.e8 | 0.9 v |123 |20

v 71| 08 & |13 |23

" -&56 2‘4? | 3 loo : o | 24

n o190 | 8.5 > | 263 |30

 Fy of H-7| 1.5 (ave.)| 92. 4(Ave)~25,4 (ave.)
M nEsel 1.6 W |72 M B0
htx'u H—68,v 0;8 u’f9' 55‘7; "o 19§71 "

1.

W o H-71| 0.4 " /249 1')13.5 "

Jy

v wEas6| 0.8 " 5| 32,7 v |14a.8 M

"J"”H;lgo, rl;7”  "‘/‘ §4899'," i14§9~ “' | I

KlrkA(l7) found a reductlon of‘variabilityrin the~F2’with ;

selflng.;f/




‘responéible'for low seed yield are'in‘all probability’responsibleff"
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The above figures'wOuld indicate hy-brid#igor0 Comparlsons

kof prev1oue tables on seed ylelds 1ndlcate that the seed yleld

and,plant vigor are.correlated, i.,e. the same factors which are

for a lessenlng of v1gor. From Table 9 can ‘be seen the striking

reductlon 1n.he1ght and weight of the F2 over the M but a few

| plants in the F gave an 1ncreased V1e1d over the Fl.j

Throughout there seems to be a small correlatlon 1n yleld
of the Fl>ahd the yleld of thelr progeny,~ Thls may be a 51g— :

nlflcatn observatlon in terms of thelr chromosome number°

8. Comparlson of Seed Yield in F, Plants and FZ Progeny (Qpen
polllnated orevallng) ; |

The F1 here used were the orlglnal 7’hybr1ds.

The welght 1n each case was taken 1n grams. The seed.

yleld of the progeny is listed in 2 columns, the average seed

;yleld and the maxcimum seed yleld.

Table 10 glves these seed ylelds.,'
Taﬂelo

o .

Hybrid No. { Hybrid Progeny Sample Seed Yield
Seed VYield | Average gms.  [Maximum gms.
(grams) per plant - Jper plant.

1

#7 ° | 2.0 | 15 | a7
56 4 | L6 | 115
68 0.9 0.8 6,0
e 0.3 0d | 6.2
168 - : '
/o 2.4 0.8 4,0

190 v : 3 5 S : :.I‘_.;I7;~ :;’ ) ‘ " ’70‘0‘ .
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The progeny on the average tended to repeat the seed
yleldlng abilities of the parental hybrids.

‘The maximum seed yielded by any one individual in progeny
bears little relationship to the constitution of its hybrid,

The data were too few Tor é’xy but the,&@y' 1?’45 which

was significant for columns a and Dbe



ASSOCIATION OF FACTORS NOT INVOLVING SEED YIELD.
1. aCoﬁparison of,Height and Weight;Between Fl and Fo.

e Materlels used for thls Study were the welghts and helghts
¥‘of the hybrlds and the. average helghts and Welghte of random
e‘sampllngs of their progeny. ‘ ’

. ‘Both Kirk (17), Stewart (26), Tysdal & Clark (28) anad
1Southworth (25) found a reductlon of varlablllty on eucceédlng’
j'generatlons., / ‘ o
Teble 12 glves the dlstrlbutlon of helght and.weight for
~ the By and Fye : ; e |

| The lower number for the Fgrwould point to the actlon of
- hybrld v1gop,k r“he Fl certalnly glves hlgh flgures than the

‘perent 1o falacata plant which is low gown and low yleldlngo,l-k

ee'Table 12 1nd1ca$es that the vigor of the plants decreases on
, ¥ &
. eelflng, Whlch is shown by the strlklng decrease 1n helght

and welght of the F over the Fl.

2
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Wt; COmparisons

| Hybrid

number

Wt. of hybrld

(in grams)

(

;Plants F.

- Ave Wte of
progeny
(samples in
grams; Fzy

‘,NMleum Wte.
| for progeny
jsample

T,

68
o7
i 156i
| o0

172
148
-
136
100

 93°4

57.2

| 55,7

24,9
a7

48,9

208
1%
o1
41
76

gAVerage |

—T57

52,1

|

T10.3

Table 12B°

Hi, Comparlsons

. Hybria

Ht. of hybrld
: ~ [in inches)
‘Anumberk'

Ave Hbe for

{.progeny sample

(.ln-; 1nChes) i

- Maxdimum Ht
for pro eny
‘sample %
inches

56

68
7
Ny

- 190

{Plante

28
oa
20
23
24
2.

7‘25;4‘,
20.3

19,7

185
14.8
14,9

32
- 29°
27
20
21

22

' ~Avefage’

54.8

TE.T

TS5.1
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:2; Yield and Height
, A;great amount of data‘was avallable for thls correlatlon.
;The maierlal used was the fourth generatlon plants from the -

‘.or1g;ngl'7 gybrlds,,~31ants were,selected at random from this
:1argé’}fbupkand corfeiations run on them,‘ Unfortunately there
fwas only a%allable the data for 1928 maklng 1mp0581ble to make’
a year to study. | 1/ L
” The results are glvenln Table I :

Table~I

 Torrelation  To. of Plents Teld  Correiation
~Numbers - T Tl De31gnatlon Coeff1c1ents

33 sl 57;7   l+o.s6
a2 | 586 |ro.es
51 ‘jf'i? 156-0 |+ o0.88
81 | 190-6  |+0.35
s0 ."‘ 3;2“¥ |4 o.7e
s 33 |+o.as
| Rt R ‘,:;5‘68" ’\_ffO,SG

0 | 7o E+@.75 | AE: o

The corfeiations are-all‘ﬁositive and range from + 0:35

SN e o W

"ffto-+’0:88. By far the 1arger number‘have a,high'COrrelatioﬁ
f?Wthh would seem.to 1ndlcate that there 1s aﬁhlgh correlatlon
ékbetween helght of plant and yleld of plant. The same results '
awwere obtained by Hacharth and Ufer. (29), Burton (5) and Kirk

(17).

ThlS correlatlon, however, is not absolute as seen in the
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‘; tﬁoﬁvaluee which give-r O§35‘andf+70.45;

“‘,34' Assocmatlon Leaf Spottlng In01dence and % Ovules Developlng
on Racemess ‘

Leaf spottlng 1s very prevalent and 1s due to a disease
: B%eudope21ea medlcaglnls. It was thought that there mlght be |
’:kan 1mpa1rment of phys1olog10al act1v1ty due to leaf spottlng. If
‘ ‘uhere is any it does not manlfeet 1tse1f in the number of ovules
developlng on the racemes. Table 2 shows the leaf spottlng o

71n01dence plotted agalnst the %’ovule development.

Table 2
fleat Spot T fo'“-éd% — 1 50% =80%  [80% - 100% | %
‘ai_llncidence f SR , R ' s N
FE ,,";, a1 b ] ss |
e, st 4ar) (19 6) - (11.2)
2 e 21 | a3 40
- - (4.8) (22 4) | (12 8)
Total 9 o, 42 24 75 |

Nb. ledenotes hlgh 1n01dence and 2 low. The top va_ue 1s
»’:the actual number whlle the lower 1s the theoretlcal. :

| The chi square for 2 degrees of freedom at the 5% level.of :
 esign1f1cance is. 5,99,/Whﬁchh1mdlcate5~that'there is no a83001at10n
| between the degree of leaf spot present and the number of ovules

develeplng.



4;_ ASsoéiation df‘Leaf‘Spottingnand Leaf Color, ',
” thtle is mentioned in ‘the Iiterature regardlng the effect
 that leaf spot may have on alfalfa. - Present indications are
that 1t is increa51ng ‘ ;  ,‘ ,
| Table 3 glves the dlstrlbutlon for the 1n01dence of 1eaf
 spot and leaf color.,
T&ﬂe3 ,
 ”Léaf.Sp0t'incidéﬁcém'

G R D - 23 | 26 49
. Foliage | o (24.1) (15.437‘
o Golor | o) ~ :

v T Light e I

| 15 | 13 | @28

‘, (13;8): (14.10

- 38 ﬁ"’VSQ’ 1 77

o Leaf Spottlng-‘l hlgh 1n01denee A
P .2 m.edo &;low 1n01dence

‘The materialsaused here were 77 plants selected at random |
oo

 1from the F progeny.;'
. The chl square for l degree of freedom at the 5% level~of%
Lprobablllty was 3¢ 84 ° Thls 1nd1cates “there is no special sig-
‘;,,nlflcance between follage color and the amount of leaf spottlngo, 
| Irshould be noted 1n thls connectlon that a boron.deflclencj g
:w1ll aften glve a.paler leaf. waever, in thls case the dlfferent,  

' colors of 1eaves oould hardly be - attrlbuted to nutrltlonal

,factors. Lt
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5. ASSociatioh leaf gpot aﬁd FloWer Abundance,
Instead of affectlng the seed yleld dlrectly the leaf spot
‘mlght have reduced +the number of flowers,thereby decrea31ng the
seed yleld, A comparison of flower abundance and leaf spottlng

1s glven tin Table 4.

Ranqom>selectlons from the F4 progeny'were used for these

, ‘wadles,- ;
| ~ Table 4

_Poor | Fair | Gooa |

13 | 1 | 1 |

AR EEN I IR B NS

(918) | (14.3)| (18.8) |

7. 16 16 7

e el 26

1 (0.1) | (14.7)] (14.2) |
Totel | 20 | 29 | 28 |77

, The leaf spot 1n01dence was d1v1ded 1nto 2 categorles
‘_"1denot1ng high degree of leaf spottlng and 2 lows - The flowerv:
‘abundance was divided into 3 classes, poor, falr, and good.
The ch1 square at 2 degrees of freedom.at the 5% of prob-
"ablllty was 5. 99, #hich would 1ndlcate that leaf spottlng has
 not serlously 1nf1uenced the number of flowers. Thefnumber$
of samples used.was small and a.dlfferent a58001at10n mlght

‘,be ohtalned u31ng larger numbers.
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uy6 Assoc1at10n of Stem.Thlckness and Plant Ebgght.,

338

The materlals used for thls a35001at10n were selectlons

, and 30. 1nches and more.y

;jfrom‘Rogers (24) alfalfa,

'~and a chl square Tun on these°

Table 5

Plant Helght(lnches)

75 plants Were selected at random o
The stem thlckness was glven
 \?3 de31gnatlons, thln, medlum, and thlck; the helght was also
 ,~;d1v1ded into 3 categorles, 25 1nhhes and less, 25—80 dnches,

Table 5 gzves ‘the. dlstrlbutlon.

'>° - 25

(8.9

’25*'305

3

(7{5)‘

30 & over

Total

ol =:
(4.48) |

1 oee |

(12.6) |

4

(74) ';k

35 |

RCEE

e |

| 15

32

27

16

,75 )

The Chl square at the 5% level of probablllty and 4 degrees7i.
’?of freedom,was 9442 Wthh would 1ndlcate avery strong a33001at10n;:f
ibetween thlckness of stem.and plant helght,‘ H.'owever9 1t might

,‘ fbe 90551ble to select a tall grow1ng plant with a thlng stem,k;, ‘ 

: "~ f Burton (5) found a strong a55001at10n between helght and number

lof stemsp .
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7; Association of Height and Spread.

: Materlals used.were random selectlons from the progengy
1nvolv1ng 5OO plant weré taken by ‘the Department of Agronomy in
“the early Sunmmer.: |

"’ Klrk‘(17) and Armstrong and White (1) found a p051tlve
:correlatlon between these 2 characters,
| ,Tab1e~6 grves theydlstrlbutlon,
o _ Teple s

1;17'.;;.....,..,;, };Q4yn
215 ;;;;.....;.... -13
}3;13 e erireieenes $003
e R
5<1 ,,;;.5.tg....;¢f,16 yt
k 6-'7 : .. e e e b .yolS L
7-9 . .. eeebenone .;.f.85 el
f8;25'..;.;.;-;g;;;;.%%24:{]
9428 cieeriiiviees F058
1@_19..............'-.07"
,»11-15.......;...... 428
125110 eeeeennnnnees $026
18 Zleiiiaaiianii. e 23
14~23...............+ 24‘_

» The'COrrelation is pdsitiVé‘but low though in some lines
the assoclatlon is qulte strong.; Itfsheuld therefore be

poe51ble to select 13Lh gvnw1ng plants whlch are spreadlngo
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The stage of growth at which these correlations are taken
is important. 'The above mentiened'plants were relatively

“mature, earlier correlations may have been better,

8. ’As3001at10n of Flower Abundance and Raceme Supportlng ,
: vaules.- | | ‘
C It was thought that the flower abundance would have a -
kfcon81derable effect on seed development,k The follow1ng
7estud1eS~deal W1th the effect of Ilower abundance on various

~1characterlstlcs affe0u1ng seed yleldo
' Tﬂﬂe?.

FLower f{ i Racemes
~Abundance e % Remalnlng. ‘

0-50 | 50-80 | 80-100  poyar

s gt lage s o g e
I o lee (-3 | (61) ~

At 1l s | a  } o112 ]
Crair o} b “ .. | %0
: ) : ( 394:) : ' (160 9 ) e (930 l)

dawoa b S ] g
| | B.4) (14.2) K7.8)

’j\ 10 (" f‘E_ 43 23 y 76

The flower abundance was d1v1ded 1nto 3 categorles, poor,

falr, andgood and the percentage of flowers remalnlng were:
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idividedfinto 3 classes according to percentage 0-50%, 50-80%,
80-—100%° There is,"no asys'okciat:}i_en betweehkthe flower abuhdan‘ce.
':ahd the;number,of facemes remaining; ;Theyehi,square‘at‘theS% o

level of significance is 9.49 which indicates no relationship.

19;12Association,of FOliage Color and Flower Abundance.
Rogers alfalfa'(24)~was used for this ebrrelation. The'
;follage color was d1v1ded into llght and. dark and. the flower

abundance 1nto 3 classes poor, fair and goodo

"Table 8
Follage‘ | Flower Abundance | -
};Color - { Poor . JFair | Good | Total]
;eaka S N i:f ;T T :
o fazo) ez |cra)
right | 9 | 10 1 8 1 -
Green = | A © 127

| (6.9) | (10.2) [(9.8)

Total -~ | 19 |28 | 27 74

As would be exoected there was no relatlonshlp in thls

_a38001au10n,3 r1he chi square for 2 degrees of freedom at the

"»,5% leve1 of probablllty is 5.99o

Here agaln the p0581b111ty of the effect of a ‘boron

_’:dellclency ‘must not be overlooked.
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10. As‘socia"cion of Flower Abunda.nce‘ and Flower Fall.
k In some cases there were a large number of flowers that
; feil,éarly in development i.e;flong'before.pods had begun to ‘
,’ffo\rm. In ",'Eable 9 the flower abﬁndé.nce, is dividéd into 3 classes

'{poo,tr, fair and good, and the amount of flower fall into 3 classes

- 0-50,50~80 and 80 and overs

_Table 9

Jrower Amount of Flower Fall [Total]
* Bbundance | SE '
b lo-s0 | s0-80 | 80~

13 {7 N
, 20

boor S, :
I (2.63)  |(11.3) J(6.1)]

3 | 15 |12

i S R 36
F ~ (839) | (16:9) f(9.1) o

7 -] 15w |
R EETE T 26
G Qe (78|

i

fotal - f 10 - | 43 ez | 76

P

; - Materials used Weré‘ random seledtions from the
o E‘4 i-,prOgehy’rr’.'f, S e | ,
- The chi square at the 5% of probability and 4

. degrees of freedom is 5,81 which would indicate no association.



FLOWER COLOR ﬁ"HBRITANCh. STUDIES

. Flower Color Inherltance Studles in Alfalfa°

- The flower colors haye been placed in 15 categorwes, Al-.

7though the varlegatﬁék colorg are predomﬂnately blue or purple‘k-kk

7there,appeared\varlegaxed Llowers which WGR&b&SlC&lly yellow '

‘:pr green‘or a,mlxxure of thﬂs w1th blue and purpleo o |
The materlal'used was the Ff of the orlglnal 7 hybrlds.

”a ;ab1e 1 glves thelr dlstrlbutlon'v The flrst column 1ndlcates

gthe hybrld from'whlch the plants were derlved,,

b ;Table i

_blue

fvaréiereen-nurnle‘ B A E

Yéllow~blue“, 5 f- 
Green-Yellow

egaﬁédbGreené  i:«
Yellow

i

Green

Var. Pale-Purple

Blue
Ver, Purple |
Variegated
f.purp1e4White‘

“Purple j‘f /
: Var Ov ! RE

Var
Vars
Var.

 Var.
Var.

3

’}Vér;"Purpleeblue

TBue

R +
o)) ~J
(0]
2] (dV]
 pn Y N S o) SRR ¢ V)
P

w
THE R

W

9}/

e B B \'f:' } % N

’ k\T e The deswgnatlon of actual colors presented a great difficulty;

Some plants weﬂadlfferent colors durlng the vari ous stages of
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ftheir bldoming~period;:.w

A large number of ratios WQEELPWGd but none fwttedo‘
Color 1nher1tance is probably further compTlcated due to
the polyp101d nature of the material,

’ In table 2 the color classeswere cut down to 3. Ther
,f10wers wer ba81cally purple, grBen or yellow and were class-
 -f1ed on that bas1s.

Taﬂez

Parent | Purple & Gareen Yellow.
Plant . Blue B ; ‘ SR
#1 | e1 o 12
|#s6 | =0 1 1
g | g s b
Jmss | 10 9 1z
#190 8 20 3
¥ v i
P —ﬁ?— B e R 5 T

Lepper and Odlqnd# (20) put flower color 1nher1tance in.
.'k;alfalfa_on a;3~factor bas%s,, Their hypothe51s was not dlS~
 Proved.f' ; ,’ 7~ o | | |
- waever 6puré Veiioﬁh dgéﬁrs much 1ess'freQuently than
‘expectedo Out of 185 Fz plants, Whltes and yellows are not
'recovefed at all. They are recovered falrly frequently 1n‘
jv‘laﬁef generatioﬁs,; Polllnatlon control may not have been

“satisfactory.Eiﬁhér some crossing may have taken place or the
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numbers of progeny received were not sufficient for accurate
conclusions. The hybrids are polyploid and therefore not
‘likely to yield manybyellows and whites till later generations.
The generai segration distribution, however, suggests an
inhe;itance pattern involving several principal mendelian
factcrs, with factors for purples and blues epistatic to those

for yellow and white,



DISCUSSION
Thé:results obtained from this work are of interdst in

relatlon to the practlcal bearing which they may have on the'

~;iprob1em.of alfalxa 1mprovement. When selectlon 1s de51red

'for a certain. character, it is often de51rable to determine, -
' 1f p0831b1e, whlch other characters of the plant, 1f any,
% are associated w1th 1t. By selectlng LOT one,‘lt may be
pos31ble to secure the other also. Ebwever, 1n~crop 1mprovement‘
worka..breeéu.n(D program must go hand in hand w1th correlatlon
‘  studles. | |
It is poss1ble to generallze on the p0331b111tles of
kfinbreedlng and hybrldyatlon as a means of 1mprov1ng alfalfa.
' ‘As 1n most normally cneas fertlllzed crops there is a reductlcn
;ffof v1gor upon 1nbreed1ng, HbWéVer; someflihés ShOWed'no lesg=
kienlng of v1gor upon self—fertlllzatlon, whlch seems to 1nd1cate
ﬁ;that the dlfferentlal effect of'self—fertlllzatlon.1s~due to
;:’the genetlc constltutlon.m_}.
e ‘In this 1nvest1@atlon‘empha81s has been placed upon. seed
 fprodu¢t1op.' Ax«present the major problem.ls to,develop’a
V'Vigoréus plant which ié:alsQ'a good seéd yieldérgy An abundance
‘aefrfloWeré;WO&ldaaPpear‘to;have some bearing on the final
QNSeed\productiong Many factdrs both genetic and énvironmental
3 af£ec£ thése characteristics of the plant. High and low
. fertility and vigor,are apparently;inheritéd; However,

_environmental conditions must be satisfactory before a plant

' will function to its optimum. It is hoped that the correlation

 established, both poéitive and negative, between seed yield
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and other characteristics will prove of help in future alfalfa
improvement work,

Pigmentation does not appear to have any effect on any
of the characters studied. Both flower color and the degree |
of pigmentation of the leaves yielded no définite agsocilations.
Leaf spot was the only disease of which there was any
evidence,Other thaﬁ itS'appearanée on the léayes it diﬂ not

appear to have any effect either morphologically or physio-

logically.

In some of these studies sufficient numbers were avail-
gble but in others\due to the lack of time and facilitie35
the number of samples taken were few., It should therefore
be cautioned that in these ‘cases where limited numbers were

used conclusive results are impossible, Further work may

‘yield different conclusions;-
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| CONCLUSTIONS |
Selectlon w1thln self fertlllzed llnes appears to prov1de
ka prlmary mode of attack for the breedlng of 1mproved varletles o
v‘of alfalfa. As 1ndwcated in these and other studles there is |
ka general reductlon of~v1gor Bpon self,polllnatlon, Hewever,

a few plants'retain their gdodycharaeferistics even uponyselfé'

l.ing When superlor inbred stralns have been obtalned Wthh are
v:v1gorous enough to replace the heterogenous varlety now grown,-k
*the breedlng program.be@mes relatrvely simples These studies
; showmthat there is a general reduction of seed yield, plant'
. oyield ana'piantfheight'béiweenrthe'El and°Fg; Butea"few
f“;plants tend to retain the good qualltles ef the- parente_
Seed yleld was studled in some detall.and it was shown

that high yleldlng plants had a.greater nnmber of twists per

"pod. Open polllnatlon and good.weaxher had a beneflc1al‘effect
’on tne amount of seed set,k The abundance of flowers seemed to
3{be an 1ndlcat10n of flnal seed yleld 1.e° an abundance of
,flowers,would nge a good seedvset. 'waever due to the small;n
k‘number of samples 1nvolved and some dlfflcultles encountered
in the field, this result can bj no means be taken as absolute.
T_Leaf spot and flower coler, on the other hand, gave no assoc-
/eflatlon with seed yleld at all.k Self fertlllzatlon tendeé to
irdecrease the seed yleld. Whether handllng of the racemes in
'the_processes effectlng fertlllzatlon‘;ncreasea~er decreasedﬂ
the final seed yield is uncertains | |
These resuTt indicate that flower abundance is no 1ndlcat10n :

iof'alsupanibn”plant¢+,Asseciaulons of thls charaeter w1th



lyfollage color, leaf spot and percentage of ovules developlng
hon the raceme gave ‘no p051t1ve results.
The stem, on . the other hand is a fairly rellable indie-
‘ at1on of a superlor plan‘c.° Correlatlons between the helght

.Vef the! stem.and stem w1dth plant yleld and epread all gave

p031t1ve results. ‘ o L :
Leaf spot did not appear to hlnder the act1v1ty of the -
. uﬁlant at;all. There was no assoclation between 1eaf’spot h
";eud flover ebuhdanceg 1eafdceler or percentage of ovules |
developlng on the raceme°'~ ’ B " ;
| Several unsuccessful attempts were.made to reach someb
"~Jconclus:un regardlng the mode of floweﬁ color 1nhecltance.,
kvarlous workers have suggested hypothe51s for flower color
| jlnherltance of alfalfa but the author was unable to flt any

~of these to her resultso“

It is hoped that thls work,w1ll contrlbute somethlng to
e,future alfalfa 1mprovement work, It wes unfortunate that in
'some cases data was very llmlted;o 'These‘reeults can énly
 be used as 1nd1catlons._ waever, further investigatioukusing

lerger.numbereAmay contrlbute'someAdefinite‘conclusions
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SUMMARY

There was a signlflcant assoc1at10n between.pod shape and

‘ number of seeds per pod for self polllnailon,materlal.v

Ihere was a hlghly 31gn1flcant correlatlon between number
of seeds per pod and pod shape 1n the open polllnated
.materlal.

Low seed yleldlng plants tend to have stralght podss hlgh

; seed yleldlng plants tend to have tw1sted pods. o
"There‘ls,probably spme association between many flowers

with aelarge seed‘setvbut data are too scanty to put much

rellance on its
There is a 81gn1flcant dlfference in seeds

(a) per pod between gelf and open polllnated ra(?mes°

ff(b)‘ there is a 51gn1f1cant correlatlon between pods mlth

abundant seed 1nboth 0pen polllnated and. self p0111n~‘
‘atedo ‘ i ’ v
There 1s no as3001at10n between flower color and seed yleld.,e

‘Comparlsons between.seed yleld of succe631ve years showed

a decllne. Hewever, a good seed ylelder tended to remain

good seed.ylelders°‘

' There are dlstlnctly more hlgh yleldlng plants than exe

| pected in a normal dlstributlon curveo

Comparlsons of seed yleld, plant yield and plant helght

’.‘between.the Fl and Fy showed a reduction in general.

10  There is mo association of flower«abundance andkflower

" color.
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‘There is no association between leaf spotting incidence
- and flower abundance. |
There is no aSsociation between flower abundance’and the

percentage of ovules developing on the racemes.

There is no association between flower asbundance and flower

fall.

There 1s no assoolatlon between flower abundance and leaf

'Léolor.\‘ T

There is & strong correlatﬂon between stem,thlckness and _

'_stem helght.

16

There ws a,p031t1ve correlatlon between plant height and

3 plant;yleld. The\posmtxve correlation is high but not

‘E‘absolute.;

17

20

‘Thene 1s a correlatlon between,plant helght and spreado
'There is no ass001at10n between leaf spottlng 1n01dence‘
‘and leaf colur.k;_ |

'~There 1s no a53001at10n between leaf spottlng 1n01dence
“and the percentage of ovul@svdeveloplng on the racemeso
’NchoncluSions were arrived at regarding thé mode of flower

eolor inheritance.
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