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‘Fothematicsl Procedure

Hethe

i of Work

Discuseion of Results Found for all

Charseters Stulfed
Tables 1 - 10
Gopher Osts
laska Onts
Abuninnee Onts
Victory Oats

Banner Oats

b3 ¢ aw&im of the Differsnce Fouwid Be
the Ssme Terieiies st the Two Ieosations
{8 per Tables 11 ~ 16 Inclusive)

4 in the Five Varieties,

etwesn

25



Difference In Averase Nusber of Spikelsts
s Siullar Branches for all Varisties

{Results Pound fn Tabies 17 - 20 Inclusive) 52

X Swremry : _ 55




T branches, spikslets and

ool averages, per 25 panjeles for Alasks

Range in mumber of by

snches, spikelets and

anch lengthe. with totals

2



ranches, spikelets and

anch Jengths, with totals

jas; por 25 penielee for Abundance
- grown at ¥imipeg

Range in number of branches, spikelets and
and in branch lengths, with totals
npasy per 25 panicies for Victory

ser of branches, spikelets and
whorls, and in branch lengths, with totals

26
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oats groun ot Vianipez

The difference, with probable erver,

botween the
panislis fow

aver
the five varisties grown at

Betuean the

per sinllar &

error, for tho ﬂ% varieties growm ot

geerass munber of Branches

1 ~ 1 to & Inelusive: for

at the two losations

‘The difference, with probable e

por sinliat

‘ Oy
averass number of spikeleds
whorl for the five varieties

the two losstions

38

| 39-40



17

20

{a) The differsncs, with probable error,
between the aversge total braneh 3.$;agm

tiss st the
tuo locations | | 4z
(b} Average lencth per paniele with
. probable error |

per panicle for the five vari

The difference betuween the average nuy
of epikelets per similay branch in whoerl
1 for the five wvarieties &t the two

47-48

af ﬂ@i@?&i&%ﬁ per s%&aaz@r mm m whorl
3 for a1l varisties st %@%& loeations

b difference betwesn the average m‘%r
of ﬁiﬁﬁﬁiﬁiﬁ% ey giﬁiﬁi&i’ branch ﬁs& whorl
8 5t both imﬂ;mm - E-% 1
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Avgust 31, 1581

%Wm mm%ﬁl %{& im@ et
srmipegs Lpril 1s 1931, to

Sketoh of an oat panicle showing the




ralm vith ’%wi%}. m& aoyphologies ‘

ba ﬁa&w& ae the mﬁ:ﬁ for the iy eation

nlelsd and ﬁiﬁ@mﬁ&?ﬁ%e The side~panicled
rly all late in maturing, snd the

yarieties are n



%r‘ﬁg are @imr a&ﬁy or e %‘m%g mﬁm%“
A11 our standard varieties belome to the mediumu-to~

are not mush

days to ripsm. The g

and it 19 practieally Zupossible to dentify them by
genersl appesrance alons. |



. Tefahty (1914) published results obtained from s

study of variation snd correlation of several characters
in cats. Incluled amons thenm was %km number of spikelets

' characters as it fs one of the
ehayseters dealt with in the present stuly« He planted iIn
hﬂ.};& as a@aﬁ&sﬁ driliing-in in the weual way, thus

. eresting different environmental conditions ss to room for
g&*m&ﬁ* The results he obtalned show that onlms g on
plants in hills produced neariy twics as m . az;ikﬁa%& as
#o culms on ,@im&a in driils. The velative variation for
21l trials was found to be about &

e Smmes Under the two

ponditione mentioned, m neans for all the charascters

' &%ﬁ with wore gresater i 53 fi‘w he plandse mm

%ﬁiﬁaﬁ A ﬁ},&saiﬁmﬁw of the Varietiss of Cultivated
Oats®. This is @m‘mmy the most extensive classification
medle so far in Horth Americs. 4s o basis for his work he
used tﬁa
am@aﬁ on the morphologiesl differences of the pales,

ifversally accepted botanienl grouping of specles

¢ bapgilar comnngetion of grains

rachilla, empty glumes, sume
~ ghather articulate or solidified, and panicles -~ vhethor




spresfing or sppressed. Thess groups, eisht in number,
are: .é%éwm nuda; A. sterilis; A. sbyssinies; 4. strigosa}
A« brevis; A. fatun; A. sativa; A. sative oriestslis. His
glaseification of varieties within these groups eannot be

considered of mueh value in Cavads because with the

exeeption of Bammer, our Canadian varieties are not ine
elufed. Further, his classificetions were bassd on
morphological and physjologlcal charscters, which are very
sptal

The charaeters used were, solor of straw,

susceptible to change wnder different environs

tillering eapaciiy, color of greim, nerves on glumes,

¥

baired, panicles ~ widely spreading

or compact, and other characters of the same ;
Hunter {1924) published a monograph, “Oats -

Their Varietfes and Characteristfes”. He desoribed

varistios growm ix: » :

ﬁi‘iiﬁ}a are now grown in mm ;_g:tgy, Among them are Banmer,

Victory, Gold Raim and Abuné "

of classification as 4id Btheridge {1916) ; nemely, that all

species of oats fall naturally into eight groupe determined

by the morphological charscters mentioned above. He
identified the verieties within the grouwps by means of both
physiclegicel and morphelogical characters in precticslly




Ina %&*i&f discussion on the spikelst of vats,
Cof faan {1925} erﬁm the spikelst as being borns on the
padicle br
though ong~Tlowered spikelets oceur rarely. o ost
kuown shich produce one, two or

nehe sach of which sontains two or wmore florsts,

werietiss, he says, are

thyese florets per gpikelet exclusively«
Derick (1931) iavestig

fneluding both morphological

ted several characters,

:%igig%aw& gat varieties
rprwti, *ﬁim of mﬁmw* %_ : : ‘
folisge - leaf width and pubescence, panicls - whether

soreading or side, shaps snd veining of cuter glume, size
md shape of grain, color snd sen development of lemma, and
m&ﬁi&i& - long or short, and puvbesesnt or glaby it

that all of these characiors varied more or lges

wasy found

guently canuot be token as s moans

eation of varieties of oats. Hone of the characters

mentioned have been considersd in the present work,

ii

twenty-Tive paniclss of sach of the five

, %g%wr, Almshe, z%gmgt Yietory sud Banney,

vwm%

wore seiscied %*% rendon from the pure sirsins grown on ih



- & o

plots at the College Farm, ¥innipeg, and twenty-five
panicles from each of the smme varictiss
fxperimental Parm, Branden, in the fall of 1931. It will
be notsd here that the panicle and mot the entirs plant,
gas the wmait teken fo represent the wvariety. 7The work wes
ne in duplicate as a sheck on the resulis obtained, and
alse % see what effect, if any, the different environmental

gyown on the

S Axeraze yusmber of branches per similar whord .
Obtained from the total branches in 25 similar whorls in the
rrown 8t the same sofnt: +this done for sash
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{b) Aversge branch length per panicise.

the differences in temperaturs, rainfal
Information was seoursd for the five growing months,
wamely, April, My, Jom . #t of the same year

Tuly sod Augy

in shich the grain was grown. The evaperation record was
not available for ¥immipez, ss this has been discontimed

was 10.19 inches. The total for Winnipeg was 8.79 inches,
or & difference of only 140 inches betwesn the two
sy distributed

than st Brandon, 1% uss movrs ov




aﬁu

It was found alse thet the precipitation at |
nnipeg was distributed throughout sach monith mors evenly

thean wes the cass a2t Brandone. For instarce, the toial st

Branfon for Juns and July was Te31 ;
inches fgn on June 30 and 3+08 inches on July 3, or 71
per sent of the fotal for the two monthe fell within 4

nches. OF this, 2

At Wimnipeg it was fomnd that the rainfell was m&r};@"

gvenly scatiersd throughout soch month. fakig:
evaporation wers not available for Wimnipeg, but the
temperaturs being sbout the same at both peints throw
the sesson, It wae assumed that the rate of eveporation
wonld be similars :
figures is that sore @'iﬁiﬁii&w pravailed
Hin ;igs@_g than st Brendon. On this secomt ft would be
expoeted that verlable morpholozicel charsefers in %.m oat
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F Chart 2.
: Rainfall in [nches al" Brandon and Winnibeq
Abril st To Au_gusf 3lst. 193).
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| Charl 3.
7' Evaboration af Brandon. Abril IsI- To Auqust3Ist. 1931,
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411 esleulations wore made to the secord deed
%ﬁi@gﬁ«; that is, whers the third place excesded five the

probeble erroys

In the somparison of two statistiesl resulis, the

smpered te its probable

sryror; is of great ealue. In genersl, we nsy take the

probabls error in s difference to be the square root of the
s of the probable errors of the twe

w&m&*&a. If the difference is found to be not more than

' f-.;19 times the probable error oblalued in m&a way,y the

fference is vegerded as esused by random ssmpling

difTerencs botween the tuwo resullis, ¢

s of the squarse

fference between the two results is over fthree time
that 1% hae been caused
ampling iz so small thai we are corvect in say~
t‘

ble error, the 1ikelihood

ifferance ie signifiecs




Whorl 5

Whorl 4

Whorl 3

Whorl 2

Whorl 1
Showing
branches &
spikelets

—

FIG. 4: Sketch of an oat panicle showing the characters
dealt with, namely: whorls, branches and spikelets. The
whorls are numbered in. the order in which they appear in
tables 1 to 10, '



 gash branch was ocut i&f‘i’

gimilap vhoris,

panicle showing the
in Tables 1 to 10

and messured individuelly with a

s in millimeters and sentl

As By Gy etos gt "
extending from the node of origin to the tase of the
apieal spikelet. |

Starting with the shortest bramel

were gounted and the

. arranged in the same order. Vhere reference is
mades to %iﬁﬁm ‘W&m&aﬁ“ 5;21 tﬁa v&ﬁma whoris, the term
: e $isr length in ezeh
thus mede between all the shortest
up to the longest within

the longest, the spikelets on each

branches, in opder of length,

This phase

gonclnaion as considerable work hes &}r&a&y bean: done by
Deriek {(1951) =nd Coffmen (1925, who have shown thess




characters to be more or lsss variable.

resuits were intoe 10 tables too
large to bo insluded a8 a whole in this study. The tahles
following, mumbersd 1 ~ 10, show in a condensed fovm the

m% v aliy % 348 iﬁaﬁm ‘{‘,21% raliges of w o ke B :

m ﬁaﬁaﬁm %o the fourth who

table 1; eonsidering the branches firet, for whorl 1 the
number of the 25 panieles renges from 5 to 10. The totel
nunber for all panicles is 173 with sn average per
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11 paenicies. The totals per panicle range from 1
ﬁizé total for all panieles being 457 with an average of
18.28 and *&im stondard deviation Ze34.

The second part of the table ﬂhwa tho mumber
spikelets for sl vhorls, the atantard deviation betng
f1gured from the first to the fourth fmelusive. The range |

ahorl 1 15 from 6 to 16, in whorl 2 from 4 % 10, whorl
vom 2 t 5, and in whorl 4 from 1 to 3 spikelets per
panieles Tor the 25 panicles the renge is from 18 to 34,
with o total of 560, sversging 22.4. The standard
Sovistion Is 2495, 1%t will bo noted, therefores that thers
fo & wide varistion f{n the nusber of branches and spikelets
in both whorls snd |

1 iength as fo the nusbor of branches and spike-

igﬁﬁ' T 3’ at T @@y m&ﬁi& _—_— Porsen B Y
length for the 2!

i&«}}_vﬁ% omoe, averaging 44.5 ene. with s tantard
deviation of 6.60 ems. . )
from 1.99 to 2.78 with au avernge of Bedd, ﬁﬁﬁ
‘@eviation being «22. It will b




able 2 slves the results for the sams verlety

characters ie ot as wide as £ ound ot Brondon except in the
braneh length which ranges £ro

mingt 1499 ense to 2475 cme.

length +52 and 25 for Yimipegs
vy uldolye



'mw "m @%ﬁﬁ%‘}s PER 25 ZANICLES
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wﬁ% %}@%&w %%x%% 1e 5 sinller wids éi?%iw in aﬁ
palt with. Unlike Gopher, bossver; & gm‘%ﬁw

: ne mber from 5 te 12, with
2 total of 177, averazing 7.08 with a standard deviation
af Jedde A the lowsst mmber I £ and the highest
tanderd deviation of 1.49. For

in & larger sverage at Vinnipege
wherl and panicles s foun
&%Wg as iz four with bra
%@imi%gt The %%1 is 298 e

nehes, the grester nunber sl
cing from 8 to 283« The toial
snidt $he hichest J4. T
s and 4 for both




extrenme varistion fs found %o exist, no two panicles even

inating the seme branch length. For averages in
sranch length & similar varistion iz founds S




HUMBER OF BRaEGHES, Si’mﬁ&
oS, FITH TOTULS ABD AVE:

F 4
b3
&
t
L




In whorl 1

® 8 g

143




A 6 the pesuits obiained for
bundsnee are showne OF 2131 the *‘? o5 worked wi e

Abundanes showe tho grestest d1fference betwéen the results
o0

=8 for all charssters for ihs twe locations. The largest

aeh length are found

ayacters, however, iz Tound -
eonpering the fﬁgﬁm in the two tables. Taking first
whorl 1 for Yinnipez, the range is 5 to 10 brenches; at
 Brandon it 15 3 to 8, or in both, the highest is prastical-
1y double the mumber of the lowest. This 15 the %m also
o ason for the

. Finniper is believed to be the more
wrevailed there during the

1 at both Jocations, 1
hroushout the sesson st Vimndpes. This varietly

w 4o be more suseeptibie Yo envirormental shanges.
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‘et ithe tables shows

| B4.8 cme. to 88.6 oms.

with the spike

& @mmmm% range in samber of b

brenches and a@ﬁrﬂsﬁg per vhorl spd per pentcles 'The

% %o ﬁ?, the average being m‘&& per panicle. Practiecally
¥innipeg, the total brancl

age per panicle of 20.48

oentionn mw 4o abont

sndjeates a greater percentsge
s pumber of ﬁ@ikew@ fhan st Brendeons
nicle for both loeations

#qg Zﬁmﬁg m B
show similar wide varistions

¥imnipeg where the
lets, the greatest variation ie found at

renge is from 35.4 emge 1o %‘? ems. A8

The paniclss for both loeations, b
reme variation in all charactors.
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Tables 9 and 10 show

ehes 2 snd splkeleta, and greater
th at that point. Looking at the totals per

ge beinz from 13 %o 25 as compared with
rage is 21,92, the variastion being

pandele, the ra

jnnipeg where the aw
betweon 15 and 30.

A grester nusber of spikelets per whorl per
panfels is found in the speeimens from Wimnipes. The range
$5 frem 23 to 57 per panicle, whils at Brandon It iﬁ from
17 to 49, resulling in u higher average at Wimnipeg: 39.84
as ageinst 25.24. |

The branch length for this variety per panicle
nges from 41.8 cms. to 8643 ems. at Bra
é@uﬁ emse to 101.1 ems. at Yimipeg. Here, as with the

ranches and spikelets, grester wari: tion s f@mﬁi in tzw

?ﬁiﬁ%ﬁ# « SPoNm 8%









vIIX

Bis

o

of spiksiets per similar branch for the two loeations for

81l varietion.



452 F 3¢ s iz 32 % s
2.56 2 38 ge2a l 32 2 ut8
5.36 2 025 .m0 2 .35 L4 d w0
k4
¥

ks
e

5.56 £ .56  sam Y3

4
5

$able 11, for the number of whorls per pa le it e &
thot the differvnce be'

twogon the varieties for the m

it will bs notleed that the two early varieties, %@g&&@% and
Alaska, bave on the average, four whorls, and the later
yarioties, Abwdance, Vietory and Banner, have an sverage
of Tive whorls per panicle.
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1 DIFFERENCE, WITH PROBABLE BRROR, BETVEEN THE AVERAGH
IR QE&'* _, ﬁmg{:mza PER Pﬁ%}?}m, FOR THE FIVE VARTETIES

18,28 * 1.59

1002 ¥ 1.8

17.80 ¥ z.00

15.52 ¥ 1.15

15.92 ¥ 1.59
22,56 2 1.53

20448 ¥ 1.98

3#‘?@ 30%:

1.90 .. 2.37

1.60 ¥ 3.4

17.4¢ 2185 21.02 foeee 4ees 23

inileate very close similerity in nunbor of branches pe:
panicle in the same variety for both locations.

st be consifered mignificent since it is not over thrse
timas its probable errors ¥ith the exespiion of Govher,
the larger sumbor of Dranches is found in the panicles |
grown &b %?imixwga The d4ifference fu the gﬁm varicty is
2,76 in favor of Drandon. | is 3.56.

Thin 4ifferense

e probeble ervoer




.92 % 18

5.6 & .80

00 % 3»'33

2,36 ¥ 1.39
1.60 £ 1.10

56 % 1,25
1.46 ¥ 1.20

gt% & 1", 35

st a2
g2t 9
sz 10

48t e
1+60 ¥ 1416

48 53108
80 % 1.54
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TABLE 13 (Continued)

252 ¥ J74 2436 T J42 16 ¥ 85
2.96 % 44 3.68 % 32 .68 % .54
32t .9 3.68% .43 .56 % a7
292 T 24 2.84 1 45 <92 ¥ 51

1.96 ¥ a3
12 X W36




in table 13 the differences in the number of
| brenches per similay whorl are shown. In whorl 1 the great-
est difference is between the variety Alaska grown at the
two locatlons, the difference being 2.16, with a probable
rror of 1.39. In whorl 2 the varioty Gopher shows the
GOy Wj—?* 168, %i‘@% & ﬁl‘ﬁ%&l’ﬁ& error v

o 2, tho aifferences for whorls 3 m 4 for all varisties

unfier thelr probeble errors. I% will de mﬁeﬁ m‘ﬁ
aristies the greatesi

own o Yinnipeg. In all

merls for sll varisties botweon the twe loc




22440  1.99 _15.?% z.as

19.88 ¥ 5,05  22.52 % 3,56  3.24 t 6.18
55492 ¥ 4449 w.ﬁ% 5407

23.28 ¥ 4,09
27.58 ¥ 4.5)

The greatest dliference In the mmber of spike~
axicls for the fwo looatione is found to exist
Az phown in table 14, ths

difference for Abundance is 12.64 and for Bamor 14.60.
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5 LREOR, BETVRIN THE AVERAGE

THE m‘”‘“;%zﬁ’i%”ﬁ, WiTH : .
et AR WHORL FOR THE FIVE

i Q}? gymg&%(

9076 F 160 %.:&2 £ (3;.% a i 2480
8.2 * 221 11.92 ¥ 2,30 5.80 & 3,19
9.40 # 1.83 15,56 % 2442 6416 ¥ 5.03
10468 £ 2,56 13,08 £ 235  2.44 ¥ 3.34
10,20 % 270 16.56 £ 3.26 6436 % g2z

656 & W94 @g% t .56 1*3?5‘* *
taa?ra  sazilol .e8d ‘%‘?g
&U% % 10@ &'t@é * 3.3@ | ﬁ” it
%,{% E: 1,33@ S8 ¥ 177 2.0 % 2.1
7456 ¥ 161 12,32 ¥ 233 4.56 & 2,80




3.04 % 1.07
Sebd & «83
3.88 ¥ .57

3.48 & 51

2440 ¥ .38

oL ¥, 51

4496 % 1.08
5476 ¥ 1437

40 F 1.8
228 ¥ Le4b

+51
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Table 15 shoms thet the grestest azfm«a nee fﬁf
whorl 1 is in the va
¥innipeg 18 15.56 spikelets as againet 9440 for I
or & @ifference of 6.16, the probable error being
The 4ifference, therefore, is ohviously not significant.
In whorl 2 Banner showg the m&%& difference, wbich is
Le56, Avundance poxt with £4.08. In both these
warioties the differcnce is &gaiﬁ, smsll and %ﬁas@m@y

not significent. In vhoris & and 4 the éifferences for all

riety Adance. The eversge for

mﬁiﬁ%ﬁw a% both m%*&im are slso lesg than three times
~ their probable @mwat




w»m - Bedl
. @?3.% ¥ 6.80
49.96 ¥ 873

5226 T 9.29

4 ¥
775 %
81.33 ¥ 9.3
’?‘?13,3. F 1051

&4

4430

8463

3@«5@ % 10.98
11.37 ¥ 12.78

2
o
3

R T
&
o
&

23

24
LA
@
<
BN
B

23

.32




se ir average total
_, and also the hizhest
@i@. ﬁw differance in the averas
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ghoris 1, 2, 3 and 4 for sl varieties

¥ith few exceptions the differense is very smalis

rage number of spikelets per similar branch in



varioties of oats used, which, if constant, would be 2
fdentification of the varistiss to which they

anicles @f gsah of fi?a yarietica

randon from purs ﬁ*ﬁmw
7irnipeg, wnd the

The varieties were:

sracters dealt with wers as follows:
branches per simtlar whorl.
(py = = @ # e paniele.
(e} * % mhorls * * .
{a) # ®  gnikelets per similer whoril.
{ey =& ® @ = ponicles




| fus s#i‘kia m longest all E,g, nches wore measursd !

-duts Tor 53l ihe ?ﬁ%&i&l% af the 2ive ¥

- 58 -

(£} Aversze totsl branch length per pe
(g} Awerage branch length 7

or paniele.

The branches were counted, and messured, and
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