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THE IDENTIFICATION OF WHEAT VARIETIES

IN THE SEEDLING STAGE
INTRODUGTION

A problem of technical importance to the wheat industry is the
reliable identification of warieties and~tha detection qf impurities
within & variety. At the present time there are two methods in com-
mon use for identifying vérieties‘but neither method Cén be regardéd
as completeiy satigfactory to the investigator who desites reliable
identificatipn in ; short sface of time, |

The system used by the grain trade is based on an examination 6f
kernel characteristics., This means of identification is rapid and re-
liable for distinguishing between varieties for which the kernel char-
acteristics are fairly definite. However, there are limitations to
this method because of the similarity in kernel characteristics of many
varieties and the variation in sampleé due to environmental éonditions.
Reasonably ‘accurate identification can be m;de by examining mature plants;
but this requires approximately four’mohths ffom the time the seed’
sample is received uhtil identification is made. A m;thod combining the
reliability of the second and, to a considerable extent, the-rapidity
of the firsf would be advantageous to the workers engaged in the pro=-
- duction and processing of seed stocks, With a view to developing such
- & method studies were undertaken on the possiblility of distinguishing
varieties in the sesdlings stage.

The obliect of this paper is to report experiments the purpose of
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which was to devélop methods of identifying varieties of wheat in the
seedling and young plant stage and of identifying off-types in varieties.

Use was made not only of morphological characteristies but also re-

actions to diseases, and to two differential sprayse. ‘ Ce fﬁ

*
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REVIEW OF LITERATURE
Numerous studies have been made on the identification and system-
atic and botanical calssification of wheate. Clark and Bayles (2) give
an excellent review of this literature and describe 239 varieties. In
their gtudy mature plant and kernel characteristica were used. Newman

et als (13) reported a study of the varieties grown in Western Canada

based on aimilgr characteristics. Peterson gt al. (l7)loutlined a
meth;d of identification based on kernel characteristics alonee.

In a study of seedling hairiness, Harrington (7) found that Merquis
and Reward could be differentiated. Percival (16) in his wheat mono=
graph, made use of the hairs on the leaf surface and coleoptile
coloration in differentiating the wheat species. Miezynski (11) ob-
served slmllar hairiness with respect to the genus Aeglloos. In a
classification of Australian wheat varletles Archer (1) used seed11ng
characters in his key to the species but did not mention them in the
variety descriptionS.A Vavilov (21) listed many seedling characters
and gave their rélative frequency distribution for the chromosome
groupss .

Repnikov (18) and Timofeeva and Zavylenkova (20) have reporfed var-
ietal differences in phenol reactioﬁs of seeds. However, Freidberg (5)
found that phemol reactions were satisfactory for the speciss but could
ve utilized onyy &s an indication in testing of varieties of T» vulgare.
He states, "Only could only say that if the reactions were different to
a check variety that it was not bhat variety." Fraser and Gfeller (4)
reported phenol reactians as useful in the separation of Marquis from
Garnet and Reward. lSome work has also been done with serological reac-

tions in plants. However, Cooper (3) states, "A phylogenetic system
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based on the reaction to serum of members of the various families has
alse been developed. It seems diffieulf however to give protein chare
acters any higher taxonomic value than other characters, since it has
been shown that the same reactive substance may occur in very distantly

related families.®
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MATERTAL AND METHODS
Varieties
The varieties of Triticum vulgare Vill., selected for this study
are listed in Table l. Regent 975,6 Renown, Apex, Reliance, Marquis,
Red Bobs, Canus and Tﬁatcher are varieties approved by the offiecial

provincial committees of cerealists. Regent 975.26 is a selsction

from Regent 975.6 which is being processed as a foundation stock of

Regent, Reward and Garnet were at one time fécommended varieties and
are still grown to some extent., Redman was included in,this study as
a new promising rust resistant wheat adapted for growing in the rust
area and Rescue as the most promisiﬁg of the sew-fly resistant wheats.
Since the commencement of the study these two varieties have been
named and rec&mmended for licenses

The .varieties of Triticum durum Desf. are listed in Table 2.
Carleton, Mindum and Pelissier are approved varieties, and Stewart
has been recommended for license..

Golden Ball has been condemned on account of poor gquality but is

still in commercial production because of ist saw-fly resistance.

For convenience of designation in this thesis the varieties of

Triticum vulgare will hereafter be referred to as bread wheats and those
of Triticum durum as durum wheats,.

Soil

The soil used in most experiments was a 3:1 mixture of a local
black loam and sand which gave the following results on analysis:
pH, 8.0; Nitrogen, fair to good; Phosphorous, fair to good; Potassium,

excelleﬁt; and Carbonates in slight excess. Peat mixed with sand pH 5.5




-6-

Table 1, Varieties of Triticum vulgere Vill.
Variety RelieNoo¥* ColoNoo*¥ Cross from which derived
Regent 97546 1938 H«%44 x Reward
- Regent 975426 3616 He44 x Reward
Renown 716,6 1915 He44 x Reward.
Redman 1834.1 3633 Regent x Canus
Apex 1342 1857 (He44 x Deuble Cross )} x Marquis
Reliance 1942 1498 Marquis x Kanred
liarquis 84 1396 ~ Hard Red Calcutta x Red Fife
Canus 1321 1260 . ¥Marquis x Kanred
Rescue 2256 3567 . Apex x 5-615-9
Reward 79 1509 Marquis x Prelude
Garnet 15 1316 Préston 4 x Riga M.
Thatcher 1945 1820 (Marquis x Tumillo) x (Marquis
x Kanred)
Red Bobs 1827 * 1637 Selected from Early Triumph

* Dominion Laboratory of Cereal Breeding numbers.
%% Canadian Accession numbers.
H=44 was derived from the croess Yaroslav Emmer x Marquise.

Double Cross wes derived. from the cross (Marquis x Iumillo)

x (Marquis x Kanred)e
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Teble 2 Varieties of Triticum durum Desf,

Variety ReLeNoo* CaloNooH ¥ Origin

Mindum 1344 1418 Selection from Hedgerow
Carleton 1663. 3588 Vernsl Emmer x Mindum3

Stewart 1683 3599 Mindum x Vernal Emmer x Mindum 2
Golden Bell 1250. 1325 Introduced from South Africa
Pelissier 1743 1860

Intreoduced from Algeria

#  Dominien Laboratory of Cereal Breeding numbers,

#% Canedian Accession numberss
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was used in one experiment and ordinary unwashed sand (pH 8.3) was em-
ployed in another, Ammonium phogphate 16~20 was used in latef experie
ments to asgsist in the control of root-rot organisms, This was applied
at the rate of approximately 8 grams per 6=inch pof. Other nutrients
used were ammonium sulphate and nitrate of soda applied at the above
rate.
Seeding

The following three methods of seeding were employed:
1+ Normal, where the sead wag sown in rows in e bpd or. broadcast in
6«inch pots and covered approximately one inch deep,.
2+ Surface, where the seed was simply dropped on the surface of the
s0il and pressed firmly inte it by mesans of a flat object.
3¢ When specific numbers of viable s;eds of the varieties were re-
quired in mixtures the kernels were sprouted on blotters, in plates
ér petri dishes and fhen sown as in mathod 1.

Plant Material

Studies were made of seedlings in the one= or twowlesaf stage and

rarely in the three=lsaf stage, All determinations were made from the .

primary shoot or from the first leaf, but in some experiments plants
had necessarily reached the two<« or three~leaf stage before reacticns
could be determinede
Details of Methods

The methods used for specific tests or experiments are included

in sections coyering individual experiments,
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EXPERIMENTAL
In a preliminary study the varieties were examined for morpholo=
gical characters of sufficient uniformity to be utilized for identifi-

cation purposes. Some of the characters studied were pubescence or

hairiness of the young plants, type of auricle,,sfem and. leaf color,
collar, size and shape of ligule, leaf venation, nerves of coleoptile,
coleoptile coloration, shape of leaf blade, fold of leaf shéath, hairi-
ness of ‘the leaf margins and attitude of first leaf;

1. Pubescence

e = I

The hairiness of the young seedlings bécame avident very early; and
the young plants could be classified two days after emergence. Alfhough
the character varied somewhat under different condltlons, the varletal
. differenced remained relatively the same and no dlfflculty/was experl-
encad 1nlclassification. - o ‘.

Varietal dlfferences were observed in length, number and

tion of the hairs on the plants. Actual. counts of the number of h jré

per given area of plant were not made, but the plants were cv)

the basis of an arbitrary scale of 0-10, 0 belnw glabrous and 10 haav11y

ok
+

pubescent. The leaf sheath was chosen for examlnatlon, although the

upper surface of the blade of thenflrst leaf mlght have been used with siadany
gimilar results.

A Spencer low power $1nocular mlcroscoue w1th a 1 Ox obJectlve and

12.5x% oculars was used in determlnlng pubescence. Netural sunllght is

perhaps the best source of llght in making such o classification. How=-

ever, since a large’péft*cf the work was done at the time of the year




when natural sunlight was at its minimum, a system of artificial light-
ing had to be employed.

A microscope lamp was used in conjuntion with the binocular and

found to be quite adequate, but since it was necessary to'puli up the
plants, this method could not be used in checking pubescence in purity
tests in which it was necessary to grow off-type plants for further

study. For this purpose a focusing flashlight case was fitted with a 6

ampere bulb and power was supplied, by means of a reducer and a small
toy transformer, from a 110 volt greenhouse gocket. ©SHince it was nec~-
essary to check each plant for pubescence on}y to determine whether or
not it was within the limits of the range of the parent variety, the
‘light was passed behind fhe plants and the plants were examined through
s large 5-inch reading glass. Off-types could be detected very easily,
and approximetely one thousand plants could be gxamined in ons hour. |
In bright suniight, and accurate separation of the glabrous and nearly
" glabrous from the’pubescent plants could be made without a lens.
In the work on identification tésts, the separation for‘pubeSGGnce

was made by means of a small hand lens or the neked eye. A4ll determina=-

tions were checked with the binocular and relatively few corrections had
to b.e made.
Table 3 ghows the frequency distribution for each variety and the

varieties are arranged in corder of increasing pubescence.
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The bread wheats were readily divided into four groups by this
character., These may be defined as nearly glabrous, slightly pubescent,

moderately pubescent and heavily pubescent. The variety Red Bobs is

shown in the moderately pubescent group but under different environment-

al conditions would probably fall in the slightly pubescent groups
Figures 1 to 4 show the leaf sheaths and stems of the varieties

erranged in the following order:

Nearly Slightly Moderately Heavily
Glabrous Pubescent Pubescent Pubescent
Rescue Relience Red Bobs Renown
Apex Marquis ‘ ' Reward ' Redman
Canus Garnet Regent 975.6
Thatcher Regent 975,26

e : | bc

Figure 1., Pubescence on lsaf sheath and stem. Nearly glabrous:

a, Rescue; b, Apex.
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Figure 2. Pubescence on leaf sheath and stem, Slightia,Reliance; -.

by Marquisj; ¢, Canusj d, Thatchég;i‘




w] fo

Pubescence on leaf sheath and stem, HNModerates

Figure 3

a; Red Bobss b, Reward;

¢, Garnets




Figure 4¢ Pubescence on leaf sheath and stem. Heavy: a, Renown;

by Redman; c, Regent 975.6; d, Regent 975,26,
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The pubescence groups may be further subdivided on the basis of
the length and distribution of the hairs, as shown below.

Nearly Glabrous

‘Rescue extremely short and sparses

Apex short and sparse.

Slightly Pubescent

- Reliance. short and moderately sparse.
Merquis = mixed (short and extremely short),'moderately sparse.
Canus _ mixed (short and extremely short), moderately sparée.
Theteher short, few,

Moderately Pubescent

Red Bobs short and fine, fewe

Reward mixed (long and short), manye
Garnet mixed (medium and short), meny.

Heavily Pubescent
Renown long, very manye

Redman - long, very manye

Regent 975,6 mixed (long and medium), very manjb

Regent 975,26 mixed-(lbng and mediuﬁ); very manye

The heirs of the upper leaf surface were used by Harringtoh (7)
in differentisting Reward and Marquis, He found tﬁat on Merquis the
hairs were usually in single rows along the ridges, while on Reward
the hairs were usually in three rows, with the hairs of the centre
row longer than those of the other two rowse
| Since this characteristic could only be chserved in bright sun=

light and the pubescence of the leaf sheath was considered to be easier
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to determine, the number of rows of hairs on the upper leaf surfgce‘
has not been used in this study. Phgtomicrdgraphs of. cross=-gections
of the leaves of each variety ar%éshown in Figures 5 to 13. These
have been included to indicﬁ%@ $he lengfk é;d distribution of the
hairs on the upper and lower Laaf surféceg, which are believed to be
comparable to the hairs of the leaf sheath,

The durum wheats in general may.be considered to be glabrous

although one occasionally finds plants which show a few hairs,




Figure 54 Cross~sections of leaves showing hairs on upper and lower

leaf surface. a; Rescue; b, Apex.




Figure 6;7M6f¢ssﬁsections of leaves showing hairs on upper and lower

leaf surface;f[g, Reliance; b, Marquiss




be
_Figure Ts 6roésﬁsections of leaves showing hairs on upper and lower

leaf surface, =2, Canus; b, Thatcher,
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Figure 8, GCross+sections of leaves showing hairs om upper and lower

‘ leaf surface, a, Red Bobs; b, Reward.
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Figure 9. Crossesections of leaves showing heirs en upper and lower

leaf surfaces a, Garnet; b, Renown,
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Figure 10, ﬂtcssusections of leaves showing hair on upper and lower

- leaf surfaces &; Redman; b, Regenta975.6.
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Figure 11, Cross=sections of leaves showing hair on upper and lower

leaf surface, &, Regent 975,265 b, Pelissier,
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ba,

Figure 12, Cross-sections of leaves showing heirs on upper and lower

leaf surfafe. &a, Golden Ball; b, Mindum,
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be
«*.Figure 13¢ OCrosse=section of lsaves shewing hairs on upper and lower

leaf éurﬂace; a, Stewart; b; Carleton,




T

Fi 4e
gure l4s Glabrous leaf sheath and stems =2, Pelissier; b, Gelden Ball
. ’ n .




G
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‘Figure 15, Glabrous leaf sheath and stemsb 2, Mindum; b, Carletong

c,y, Stewart,
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2e GoleoEtile Coloration

It is weli known to cerealists that th64Varieties, Renown and
Apex, produce reddish colored coleoptiles under some field and green-
house conditions. However, in the preliminary study only an occasional
plent of these varieties showed a definite reddish tinge. .The color
was on the nerves of the coleoptile. This character could not be con=-
sidéred sufficiently uniform to be characteristic of the iariety under
.all conditions. The other varieties of bread wheats produced coleop~-
tiles of varying shades of green. The variety Golden Ball pro@uced a
dark greenish-brown shoot which showed clearly through a colorless
coleOptiie, this character was reasonably uniform. The other durum var-
igties produced.coleoptiies of a more yellowiéh~green.v The variation
in color‘was ag great within a variety as between varieties,.

The characteristic coloration of Golden Ball has been described |
above aﬁd_it should be pointed out that the coleoptile is colorless,
the shoot within the coleoptile sheath being colored. This condition
should perhaps be referred to as early seedling color rather.than col-
eOptile color and has been included in tﬁis séqtion for the'purpose of
comparison with Renown and Apex. On the other hand, the color of Apex
- and Renown is in the coleoptile itself, the characteristic color being
a'rgddish tinge with some bfown for Renown and a mudh deeper reddish
color for Apex.

8ince the cplqréﬁion of Renown and Apex could not be considered

sufficiently uniform to be characteristic under norumal greenhouse




temperatures it was decided to conduct a series of experiments to
determine under what environmental conditions the character would
be constante
| The first experiment consisted of growing'the 18 varieties in

soil and sand under continuous artifieial light énd natural daylighte
The greenhduse temperatures were normal, 65° to T0° F.

In sand, with and without artifieial light, no variety produced
coleoptile pigmentetion., Golden Ball gave its characteristic color.
\In soil Renown and Apex gave very slight coloration which was not
constants The effect of artificiel light appeared to be negiigible.

The second experiment was designed to compare the four varieties,
Renown, Apex, Golden Ball and Regent 975.6, grown in peat and in soil
.with the following fertilizers: ammonium phosphate (16<20), ammonium
sulphate and nitrate of soda. Normal and surface‘sowings were also
comparede Two sets of each were prepared and placed in separate green=
housess One greenhouse had a southern exposure}and the natural light
conditions were superior; the roof of the other was covered with snow,
The average temperatures were 59° F, in the former and 58° F. in the
latters |

In genera} the coleoptile color was green for all verieties with
Golden Ball showing & very slight brown;sh tinge when fertilizers were
-useds There appeared to be varietal differences but these were very
slight, However, a few plants of Apex showed some reddish=brown pig-
ment and one plant was intensely red in the ammonium phosphate (1620)

treatmente
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The nerves of the coleoptile were a darker shade of green than
the other parts of the shoots. When grown in peat the coleoptiles were

coloriess with Golden Ball showing yellowish shoots which turned green
about five days after emergence.

In a third experiment four series of the‘complete set of varieties
were employed. One series Qas grown gt a mean temperatureiof approxim=
ately 65° F. A second series was grown at a mean temperature of approx=
‘imately‘54° F. The third series was started at a low temperature (549)
and kept there for 24 hours, then transferred to a.high temperaturé
(65°F.) for 24 hours. This procedure was followed untii five days after
emergence. A fourth series was conducted in a similar manner except thet
it was started at a high temperatﬁre (65°F.). Notes were taken daily
» and the percentage of plants showing characteristic color was calculated
from the total number of plants that emerged. Germination was very ir=-
- regular with alternating temperatures.

In the series grown at 65° F. only 9% of the Renown plants showed
reddish,piémentation and the color was weakly develﬁped being only a
slight streak along the nerve of the coleoptile. The color of Apex was
| quite similaf but 13.95% of the plants showed coloration. Golden Ball
_showed its characteristic color in only 28.88% of .the plants.

| In the series grown at 54° F., 35.14%, 50.79% and 85% of the plants
of Renown, Apex and Gdlden Ball respectively showed their characteristic
. color. The color in each variety was wéli dévéloped. One to three
plants of each of the following varieties, Marquis, Red Bobs, Rescue,
Redman, Reward and Garnet whowed a weakly developed reddish streak

elong the nerve of the coleoptile. !
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In the series started at a low temperature (54° F,), Golden Bail
was the only variety which developed characteristic color and this was.
weakly expressed in 41% of the plants,

In the series started at & high temperature (65° F,) the character=
istic color developed in Renown, Apex and Golden Ball, These varieties
produced the following pefcenfage of colored plants, 35, 57 and 71 re=
‘spectively, A& few plants of Marquis, Red Bobs, Rescue, Redman and
Garnet gave a gimilar result to that in the series maintained at 54° F,

| Under conditions of low temperature thié characteristic coleration
appears to reach its maximum development three days after emergence,
remaining eonétant for about one day and then starting to disappear.
At higher temperatures it réaqhes its maximum development two daye
after emergence and starts to disappear the following day.

It hed been observed that a single kernel of Apex which was washed
to the surface by watering preduced an intenseiy colored shoeots For
this reasen it was decided to use surface sowings.

A fourth experiment designed to show the effect of light on the
expression of coléoptile color with surface seeding was conducteda
One hundred seeds of each variety were soﬁn on the surface of the soil
in 6=~inch potss The pots were placed in pans of water on the green-
house bench and moisture was supplied to the kernels by the capillary
action of the soil. Four conditions of light were employed, namely,
natural daylight, continuous artificial light, daylight supplemented
with ultra violet exposure and complete darkness, The mean tempera~-

ture during the experiment was 66,0° F,
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| Artificial light was supplied from 500-watt Mazda lamps lowered

to within 30«inches of the top of the greenhouse benches, |

Ultra vieolet light was supplied from an "Alpine sun lamp* of the
quartz mercury vaper type. The lamp was set on & stand in such a manw
ner that the centre bracket of the reflector was 25«inches from the top
of the greenhouse benchs Ten minute exposures were given in the morning
and afternoon each day. 8Six pots wefe irradiated at once soc as to in=
sure complete coverages

The kernels commenced fo germinate two days after sowing and notes
were ‘taken daily. When plénts showed characteristic color they were
pulled and the number recordeds

Table 4 shows the percentage of plants showing characteristie col~
~éoptile color for the experiment»and alse presents data for a normsl
seeding grown at a mean temperature of 56.,0° F, and a surface seeding
growﬁ at a mean temperafure of 60,0° Fy In general the mean temperas
 ture of the test under continuous artificial light would be one to two
degrees F. higher than the mean temperature of the remainder of the
greenhouse for the peried of the experiment, The various phases of
this experiment will be discussed under separate headingse

Ultre violet light

The treatment with ultra violet light produced greater intensity
of celor in all plants, but the charscteristie color of anown, Apex
and Golden Ball appesred to be supéressed in so far as the numbér of
- plants developing the characteristic was concerned, The variety Pelig=

sier failed te develop reddish pigment with this treatment, Since only

one test was conducted at only one period of exposure ne definite conw
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clusion as to the effect of ultra violet light can be drawn but under
the conditions of the test the expression of the character was not
gufficient t6 warrant the employment eof this method fof identification
purposes without further gtudy.
Temperature

' All varieties showed a greatér percentage of colored plants at
60° F. than at 66° F,
Artifigialllight

The addition of artificial 1ight:to surface seeding showed an in-

crease of 7% in the numbe¥ of plants producing characteristic color-
atien for Renown’and 18% for Apex, whil® Pelissier showed a marked
decreqéoa |

Method of geeding

Surface seeding at 60° F. increased color ovér normal seeding at
569 F, for the varieties, Rescue, Garnet, Rehown, Apex gnd all the
durums excépt Goldén Ball which showed an increase of 14% with normal
seeding. Thé varieties, Reward, Marquié, Reliance, Redman and Regent
975.26 developed some color undéf cortain conditions but they must bé
“considered as segregates, the résult of natural crossing in the field,

The durum varieties other than Golden Ball developed a red area
at the base of the stemzaf ground level with surface seading. This
.condition is similar for =2ll varietiss and therefore could hot'be uged
a8 an identification character.
Dark Chamber

This test gave a negative result with the excéption of Golden Ball
which developed a very faint pink celoration in the stems. All.ofher

varieties were distinctly jellow with colorless coleoptiles.
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The éharé.cteristic early seedling color ef the variety Goldenm
Ball is useful as an identification character, as is the charactere
istic coleoptile pigmentatioﬁ of the varieties Renown and Apexes Howe
~ ever, different conditions are required for the meximum e‘x'pression of
the two characteristic colorse

By means of this character Renown and Apex can be separated frem

the other bread wheats and Golden Ball frem the other durum wheatse




3, The'Use of Selective S ra 8 as a Meansvof Identification

RS

Johnson (10) found that wheat species and varletles show a diff-
erential tolerance towarde DpT (dichlorodlphenoltrlchloroethane)
applied as a spray. Leaves of seedllngs of Arnautka, Spelmars and

Khap11 developed a- pronounced chlorosis about a week after they weré

sprayed, whereas,,Kota, Mindum and Einkorn Bhowed no 1nd1catlon of i I,

chlor051s._ Falnt chlcr051s was noted on Marquls, Kanred, Kubanka.,
' Acme and Vernal. It was thought therexore that this method might be
of use in the present study.

An~exper1menpfwas d851gned to detefmine‘tpe varietal reactions te
DDT a§§ 3,4-D (dichlorophenoxyaceticJgeid) whep used as sprays. Solu-
fions“ee;e made up as follewez one ounce of pure DDT‘powder wae dleé
solved”ih?l,ooo c.c. of 95% alcohol. Ten c.c. of this stock solutienb
were diluted to 200 G.Co with water efter'adding‘s c.c;'ef aefosol.
Five grams of’2,4-ﬂ were diseolveq:in one gallon of water,

 Four plantings of the eighteen verieties were~made in~6-inch pots

and the plants were sprayed ellghtly before the appearance of the second‘

leaf, or flve to seven days after emergence. TWO series were Sprayed
~with an alcoholic solution of DDT and +the other two serles ‘were used as
a control and sprayed with the same solution excep@ that no DDT was
present, H

Chlorosis commenced to appear about five days after spraying and
was quite pronounced on Renown and Apex. ﬁive days later the plants
were classified, varietal diffefences were distinct. The control plants
did not develop chlorosis. The followiﬂé eeale was used in classifica-

tion:
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1.

2e

3.

4.
5.
6.
7.
8.

9.
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No chlorosis evident.

Tip of first leaf showing chlofoéis.

Less than one hé;f the area éf the first leaf showing chlorosis.
One half the area of the firstileaf showing chlofosis.

More fhan one half the area of the first leaf showing chlorosis.
The entire area of first leaf showing chlb;osis.

The fifst leaf drying up and dying{

The first leaf drying up and dying with the stem showing some effect.

‘Stems more severely damaged than 7.

.Plant severely damaged and dying.

101 Plents deade.

The‘average results pf_thé two replicates aré given in table 5 in

which the mean rating is based on the above scale of 0 to 10.

Figure 16 shows a comparison of affected'leaveé and normel leaves

of Apex, Renown and Pelissier.

The extent, to which the varieties can be differentiated by DDA

reaction alone is indicated below.

‘Bread Wheats

A1l or most plants chlorotic.

Heavy chlorosis. Garnet.

Moderate chlorosis. i Apex, Renown.

About half of the plants

chlorotic. . ) Reward; Reliance,

Few or no plants chlorotic, " Rescue, Regent 975.6, Regent 975.26,

Thatcher, Red Bobs, Canwug
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Durum Wheats
All or most plants chlorotic. Pelissier,

About half of the planis i
chlorotic, Carleton, Golden Ball,

Few plants chlorotics Stewart, Mindum,

A similar experiment was conducted using 2,4~D as a spray but
there were no varietal differences and the general effect of the spray

was negligiblei
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Figure 164 Chlorotic leaves (left) ! and normal leaves (right).
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Table 5.
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Reaction of varieties to DDT.
Variety Mean percentage of plants Meen Rating
_ showing chlorosis
Thatcher 0,0 0.0
Regent 9756 0,0 0,0
Regent 975,26 0.0 0.0
Canus 0.0 0,0
Marquis 0,0 0,0
Red Bobs 0.0 0.0
. Redman 0e6 0.01
Rescue:. 8.6 0el
Reward 49,2 0.4’
Reliance 42,2 0.5
Renown 90,4 2.7
Apex 99,2 3.9
Garnet 100.0 502
Mindum %1 Oel
Stewart 2003 0.2
Golden Ball 32.4 0.4
Carleton 46,0 0.5
Pelissier 100.0 2.5
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44 Auricles

The auricles of 200 plants of each breed wheat variety were
classified into types on the basis of size, Since many plants of
ell varieties produced a different type of auricle on each side of
the plant, 30 classes were used, These have been grouped into five
classes in Table 6, the lohger auricle was considered as typical
for a plante

The plante were grown under various conditions of temperature
and naturél light but each variety was represented under each set of
conditionss In gemsral it was found that the type varied considere
. ably with conditions and with the vigor of individuel plants. Table
6 gifes the results of the classification gnd also presents avnumefié
cal mean fer each warietye

In the variety Gafnet enly 11% of the plants produced auricles. .
“quever, a fringe of small cilis was generally present on the edges
of the coller, In 2ll other varieties 70% or more of the plants pro-
duced auricles and the character was therefore considered to be reli=~
able for the identification of Garnet. Although the variety Rewsrd
showed considerable variation in the type of auriele, 77% of the plants
produced suricless These were genersally folded between the sheeth and
stems This condition sppeared to be qﬁite characteristice

In addition several varietiqa produced one or more spike=-like
hairs on the collar or auriecles, Figure 17 shéws this characteristic,

When used in conjunction with one or more of the major characters,

the divisions outlined below gave a reliabls indication as te varietye
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Table 64 Classification of auricles
for 200 plants of each bread wheat variety.

Rudi=~ - | Inters »

Iype Absent | mentary | Short |mediate | Long Percentage

. plants with
Numerical Value 1l 2 3 4 5 Mean | auriclese
Variety
Garnet 145 33 | 22 | . le¢ | 11
Apex 60 a1 82 . 14 3 | 203 70
Red Bobs 60 - 35 92 11 2 | 2.3 70
Renown 46 21 54 | 35 44 | 3.1 77
Redman a8 12 100 33 7| 27 | 76
Marquis 47 44 20 14 5 | 2.4 77
‘Reliance u 24 92 20 | 12 | 2.7 78
Canus . 46 19 105 23 7| 2.6 7
Regent 97506 21 22 89 39 29 | 2.7 90
Regent 975.26 || 21 8 | 125 | 2 22 || 3.1 90
Reward 33 16 99 32 20 || 2.9 84
‘Rescue 7| 14 | 100 43 | 36 | 1.9 97
Thatcher 27 | 31 | 122 19 1| 2.7 87
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.~ Figure 17, Spike=like hairs on auricle or collar of Thatehers




wiGe

Auricle usually absent, cilia preéent e s «e... Garnet
Auricle present on approximately 70% of plents, 2=-5 spike-like hairs
on auricle or collar............... esencscsnaearans Red Bobs, Apex
Aﬁricle present on approximately 78% of plants, spike-like.hairs
inconspicuous or wanting....eoceceoon e Renown, Redman
1-3 spikeFiike heirs on auricle or collar ............ Marquis
1~2 spike-like hairs on auricle o? collar, sometimes Wanting...
| L Relience, Canus
Auricle present on 85 to 90 percent of plents, spike-like hairs
inconspicuous or wanting...... Reward, Ragent’975426, Regent 975,6.

2~5 spike=like hairs on auricle er coller......Thatcher, Rescue

Tt was found that the durum wheats do not produce auricles but
Mindum, Carleton, Stewart and’to a lesser degree Peligsier and Golden

Ball,have cilia similar to those of Garmet.

?
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5., Attitude of First Seedling Leafs

The position of the first seedling leaf should be considered of
minor importance in the identification of varieties., Although in a
few varieties this leaf tends to fall forming an angle of 90° or more
with the stem, as it is easily foreced to this position in the watering
.of the plantsj,considerable care should be exercised in making an esti=
mate of the character, It is not considered useful for single plant
identifications but gives an indication whether Regent, Garnet or
Reward is the prevailing varietyes It is perhaps significant that the
lsaves of Regent 975.26 appear to fall 1 to 2 days earlier than those
of Regent 97546 and the character may be of greater value than the

present study indicates.

The character appeared to be reasonably constant when the varieties

were grown under different conditions and estimates were made on the
basis of a scale of 1 to 10, erect leaves being sc;red as 1, and fully
drooped leéves as 10s Table 7 gives the results of six readings taken
12 to 14 days after emergence, By this character the varieties may be
divided into the following'grdups.

Bread Wheat

Erect - Intermediate Drooped
Thatcher Redman ' Garnet

Apex Canus Regent 975.6
Rescue ' Reliance Reward
Renown Marquis . Regent 975.26

Red Bobs
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Durum Wheat

Erect Intermediate
Pelissier | Mindum
Golden Ball Stewart

Carleton




Degree of drooping of first seedling lesf,

Table Te
T

Variety Resdings Nean
Thatcher 1 1l 1 1 1 -1 1.0
Apex N N T W O S . WO I 1 1.0
Rescue 1 1 4 1 1 l 1.7
Renown 3 2 2 2 2 2 2.2
Red Bobe 1| 1] & 2| 1| s 2.3
Redman 3 | 3| ¢ a| 1| & 3.2
Canue 2 | 1| s | & | * 3 3.3
Reliance 2 1 5 4 5 4 3.5
Marquis 2 1 6 5 6 5 4,2
Garnet 8 6 | 8 | 9 2 | 7 647
Regent 975.6 7 | 8| 7| 8| 8 | 9o 7.8
Rewerd g | 8| 7| 8| 9o | 9 8.2
‘Regent 975426 g | o | 8| o | 9| 9 8.7
Peliseier 1 x| 2} 1| 2] 1 1.0
Golden Ball 1| 2| 2| 2| 2|2 1.2
Mindum | 3 1 5 4 1 5 3.2
‘Stewart 3 | 1 5 4 1 6 3.3
Carleton 3 1| s | & s s || 2.8
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6e Other Characters

The number of veins (vescular bundles) in the seedling leaves
varies somewhat af different stages of growth, but the varietal diffe
erences were not constant owing teo the variability within varieties,

The number of veins (vascular bundles) in the coleoptile was
constant but there were no varietal differences.

The beirs of the leaf margins were found to vary in nnmber, size
and length on different verieties, but the differences were very mine
ute and were not recordeds There were no distinct varietal differences
in the shape of the leaf blades,

The fold of the leaf sheath was found te be constant and similar
for all varietiese |

~The size and shapé of ligule and collar were found te vary slighte

1y but the veriability within verieties was as great as between varietic s,

The color of the stems and legves was found te vary comsiderably and
. the relative varietai differences were reasénably constent, but the color
variéd under different light intensities and was difficult te define,

Moreover, the differences that would be useful were found to follow

closely the pubescence groupss Since pubescence was thought to be an
easier character te work with, the differences in color were not ree
cordeds

For the reasons outlined above these characters were net utilized

in the prectical identification tests conductede
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7. Varietal Degcriptions and Keys for the Bread and Durum Wheats

Table 8 presents a summary of descriptions of varieties in the
seedling stage. In this table pubescence and the length and distri-
bution of the hairs are listed separately for convenience but they
should be uséd together. Followiﬁg Table 8 are keys, based on mor-

' phological.characters aﬁd"DDT reactions, for identifying'Varieties

in the seedling stage. in the preparation of the table and keys the
use of meaéureﬁents has been purposely avoided with ayview to provid-
ing a rapid means of identification. In the use‘of quantitive terms4
sﬁch as "short" and %long® (without defining them by‘actual units of

: measurement) it is assumed that the operator will set up approximate
mental standards by comparison with seedlings of kﬁbwn identity.

In the idéntification of unknown samples it is reﬁommended thaf a .
‘preliminary esamination of kernel characteristics be made, as outlined
by Peterson gt al. (17). This will generally give an indication of the
variety or the predominant variety in a mixed sample. This procedﬁré
followed by a study of the seedling characteristics should result in

accurate identification.
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Table 8. Séedliﬁg'characteristics of bread and durum wheat varieties.

i - , . T
gf:racteristic 1. _ 2, 3. 4, 54 6e Te :
Os ' : ' . - , —
Length and distrie Coleoptile | Reaction to . Appendages on Position of Most Usefyl .
Veriety Pubescence b:zion of hairs __coloration DDT Auricle collar or muricle | first leaf. || Characteristic
Rescue . Nearly Extremely short | Green Very slight| Present 97% | Spike=like (2-5) | Erect Ly 2, 5, 6.
glebrous and sparse . | ehlorosis
Apex Nearly Short,’sparse Deep lModerate Present TO% Spike=like (1-4) Erect 1, 3, 4,
' R glabr ous . . Re ddiSh chloros is
Reliance Slight Short, moderately Green Slight Present 78% Spike~like (1e2) Intermediate || 1, 2, 5, 64
sparse chlorosis sometimes wanting
Merquis Slight Mixed (short and Green Nil Prewent T7% Spike~like (1=3) Intermediate || 1, 2, 5, 6.
extremely short) :
moderately sparse
Canus Slight Mixed (short and - Green Nil Present 77% | Spike=like (1) Intermediate || 1, 2, 5, 6,
extremely short), : ’ gsometimes wanting | :
moderately sparse
Thatcher || Slight Short, few Green Nil Present 87% Spike=~like (2e5) Erect |l 1, 2, 5, 66
" Red Bobé Moderate Short (fine), few Green Nil Present 70% Spike~like (2+5) Erect 1, 2, 5, 6.
- Reward Koderate Mixed (long and Green Slight Present 84% | Inconspicucus or . | DProoping 1, 55 44 7s
o ‘ short); many , chlorosis Generally folded| wanting o
Garnet Moderate ‘Mixed (medium and | Green | Heavy Absent 89% Ciliate Drooping 1l 59 1y 4y Te
short)(medium pre=- chlorosis ‘ SRR
dominant), many .
Rehown‘  Heavy | - Longy very,many o Reddishﬂ Moderate ~ Present 77% Inconspicuons : Erect - : 1, 3y 4
brown . | chlorosis or wanting o :
Redman Heavy Long, very many Green | Very slight| Present T6% | Inconspicuous Intermediate || 1, 5, T, 4o
' : -chlorosis . er wanting y :
Regent 97546 Heavy Mixed (long and Green Nil | Present $0% Inconspicuous Draoping; N Ly 25 Ty 56
' medium), very many o ‘ or wanting - later '
Regent 975426 Heavy 'Mixed‘(long and - Green Nil B Present 90% | Inconspicuous Prooping, l1y.24 Ty 5
' medium), very meny ' : - or wanting early
Mindum Glabrous | None v' Yellowish | Slight Absent Ciliate Intermediate
' . green chloroesis : '
Carleton Glabrous None : Yellowish | Slight - * Absent Ciliate ‘ Intermediate
green chlorosis : C
Stewart : Glabrous None : Yellowish | Slight ‘AbSGnt | Ciliate | Intermediate
: - green chlorosis ,
Pelissier Glabrous None ' Yellowish | Moderate Absent Usv i |
) _ green chlorosis | | sually wanting Erect ol 4.
Golden Ball Glabrous None : Colorliess, | Slight "Absenf Usuallyvﬁanting " | Erect ER
: stem dark | chlorosis |
greenigh=-
brown
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Key for Seedling Idemtification of
Bread Wheat Varieties.

Ae Leaf sheath neaély glabrouse
Bs Coleoptile with deep reddish color ......cvevuenn . ﬁpex'
'BBe Coleoptile without deep reddish ecolor............ Rescue
Al, Leaf‘sheq¢h slightly pubescent. |

Bs Auricles or collar with 2«5 spike«<like appendages; hairs
(pubescence) shorty £6W .ce.veveeeeeenieses..s Thatcher

BBs Auricle or cellar with 1-3 spike-like appendages; hairs
(pubescence) mixed (short and extremely short), moderately
Sparge.......... Ceeeecaneas Gecestesacnnssareens . Harquis

BBBe Auricle or collar with 1«2 spike=~like appendages, some=
timgs wanting, - ’

Ce Heairs (pubescence) short, moderately sparse..Reliance

CCe Heirs (pubescence)} mixed (short and extremely short),
moderately sparsé........ ceeeserrraaanis +v...o GCanus

AjA, Leaf sheath moderately pubescent.
Bs Auricles usually present,

Ce Auricle usually folded between leaf sheeth and stem..
V LR 2R BN BE Y BE 3K I 2R 3N Reward

CCs Auricle or coller with 2«5 gpike~like appendages ....
++e.s0.9. Red Bobs

BBs Auricle absent (rarely present) .......ceee.... .00 Garnet
AAMAA, Leaf sheath heavily pubescent.
| ,B‘ Coleoptile with reddish-brown tinge ..e0.0iinans + Rencwn
BBe Coleoptile without:feddish-brown tinge.
G, Hairs (pﬁbescence) long c..eievvvacareacesesss Redman
CCe Hairs (pubescence) mixed (long and short).
De First leaf droops (early) ....... Regent 975,26

- DDe First leaf droops (later) ......... Regent 975.6
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Key for Seedling Identification of

Durum Wheat Varieties

A. Early seedling color dark greenish~brown........... Golden Ball
AA. Barly seedling color yellowish-green.
Be Chlorosis from DDT moderate ....eveseeeses....ss Peligsier

BB, Chlorosis from DDT slight .......Migdum, Carleton, Stewart
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8s  Reactions to Disease
In a review of the literature on the seedling reactions to stem
rust of wheat Puccinia graminis Tritici. Erkss. and Hemn. it was found
that the seedling resctions of a few of the varieties included in this
study were not reported and that for some of those repprted, strains
different from those now under consideration, bad been used. Tests were
made to determine the typical reaction of each varieﬁy to several physio—
logic races of stem rusf.
The seedlings were grown in 4-inch pots and two determinations were
mede for each variety‘to each race of rust employed. The seedlings were
- inoculated when the first seedling leaf was well developed, about sefen
days after emérgence. The "finger method" of inoculation ﬁos used, Fol-
lowing inoculation, the plants were placed in moist chambers for 24‘h0ufs,
after which they were placed on the benches in the greenhouse where they
remained until notes were taken on their rust reactions.

. The system used in recording the types of stem rust infection was
Vthat originally dev1sed by Stakman and Levine (19) as desorlbed by
Johnson (9), and is as follows:

Type 0. Host immune. No uredinia are formed; hypersensitive flecks are
frequently present. The reaction is then indicated by "0;".

Type 1. Host very resistant. Uredinia are minute, each being sorrounééa
by a‘ﬁell defined necrotic area.

Type 2. Eeéﬁimoderatily resistant. Uredinia are small to medium in size,
and are commojly found in islands of é}éen tissue surrounded by'necrotic
halo,

Type 3. Host moderately susceptible. Uredinia are medium in size, and
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do not coalesce very frequently. Hypersensitiveness is absent, but
the pustules may be surrounded by chlorotic areas,
Type 4 Host very susceptible, Uredinis are large and generally
éonfluent. Hypersensitiveness is absent, but slight chloresis may
accompany pustuless
Type Xo Host resction heterogenecus, Uredinia on the same leaf vary
iﬁ sizé; frequently all the types of infection are found eccurring te~
gether on the same leaf, |

: The’signs (+) (=) were used to indicate quantitative variations
in the above typese Owing to the fact that this system of recording

is not familier to all plant breedsrs, the symbols were trenslated

inte terms of resistance and susceptibility as shown below,

Infection Ixﬁe , | Abbreviation
| 0 and 0 Tmmune I

1, 2=, 2 Resistant R

2+, X Moderately Rgsistant M -

3=, 3 Moderately Susceptible MS

3+, 4 Susceptible - s

The work was started om the 20th of October and completed on the
23rd of Januarys During this perioed efithe winter, environmental cone
ditions for the'develoément of stem rust are knewn to be poore Neatby
(12) found that under greenhouse conditions, e%en with artificial illue
‘mination, reactions in the middle of winter were not entirely satisfac-
tory, infections sometimes feiling to take place on all the seedlingse
Hart and Forbes (8) obtained = highér degree of infection in light than

in derkness but in no case did they obtain 100% infectiom. They used
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seven varieties of wheat and two races of stem rust, obtaining a range
in percentage of infection from 54,8% to‘QOsl% under light,

In this study when the susceptible host used as a check failed to
produce pustules, the entire test was repeéted. In generzl the'infecé
tions were reasonably good,

Table 9 shows the seedling reactions for the twelve physiologié
races studied, The varieties are grouped eccording to the species to
~ which they belong. The results are in reasonable agreement with those
reported by Newton et al. (14, 15), Both sources of data wefe(used in
the pfeparation of keys which follow Table 9+ Physiologic Race 34 wes
not available for testing and Rece 50 was not testeds

Attempts to identify varieties by means of their rust reactions
failed, owing to the low pereentage of infections, it is belisved
that the method might. be reasonsbly efficient if used in the fall or

spring monthse
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Seedling reactions of 18 wheat varieties

to 12 physiologic races of Puccinie graminig Tritieci,

Veriety

Physiologic race

Triticum vulgare

Thatcher
Regent 975.6
Regent 975;26
Renown
Redman

‘Apex
Reliance
Canus

Rescﬁe
»Marquis

Red Bobs
Reward
Garnet

Triticum durum

Mindum
Carleton
rgﬁewart

‘Pelissier

Golden Ball

2 11|17 |19 |29 |30 |36| 39 (56 |63 |80 (139
I|I1| 1|1|1|X|R|M R»R'I 1
R|s|s|R|s|s|m|{R|s|r S| us
R|s| s|R|s|s|s|r|s|r|s|us
1{s|s|r|s|{s|R|&|rR|R|R| &
I| s 8| R|{s|8|R|R|R|R|R| R
IRl | z{x|lz1|m| r|m|s]| 1| 1
MS | 8| I| | x| 1|s|Ms|{s|s| 1| 1
MR | 8| T x| 1]1|s|R|s|rR| Il I
MR | S|/MS| R MS| I| S|uS s | s ¥S| R
_ R{S| s|{R|s|s|s|RrR|s|RrR| s|us
R|s| s|rR|s|s|s|R|s|rR| s| s
R(S| s|rR|s|s|s|m|s|us|s| s
s{s| s|s|s|s|s| s{s|s!| s| s
I|s| s|s|m|s|RrR{s|zx|s]|rl|l 1
I| I 1y 1fxf{s|zx|RrR|lx|lz1| 8| 1
|1 1|1 I|s| I| R{R| I| s8] 1
s|s| s| s|s|s s| s s| s
MR | § s |us |MS| R| s| s| R| s| s
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Key for Identificatien of Bread Wheat Varieties
based on Rust Reactions

A, Immune to race 17 or 20, |
Be Moderately‘resistant to race 3¢ ......e..0..00 Thatcher
BBe Suscep%ible to race 34,
‘Ce Resistant to race 11 ¢seivvvieereevisssacenses Apex
CCe Susceptible to race 1l,
De Resistant to race 39 ....essvevneseceeees Canus
DDe Moderately susceptiﬁle to race 39%.:.., Roeliance
AAe Susceptible to race 17 or 29
| Bs Resistant or moderately resisfant to race 36,

Co Resistant to race 80 ............ +» Renown, Redman

GCe Susceptible to race 80 <v...ev..ese0u.s Regent 975.6

BB ASusceptible.tobrace 36,
C. Resistant to race 19,
De Resistaht to race 39
Ees Resigtant to race 63

F. Resistant to race 50 ........ Marquis
FFe Susceptible to race 50...... Red Bobs
EB. Moderately suséeptible to race 63.. Reward
DDe Susceptible to race 19 sseseeeecsveess.s RosSCUS

cc. Susceptible tO I‘ace 19 .l.‘.'.o.‘oolt.t’t....l G‘B.I‘ne't
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Koy for Identification of Durum Wheat Varisties
based on Rust Reactions

A, Tmmune to race 19 se...evvvv.resssvesss.sss Carloton, Stewarf
AA, Susceptible to race 19.
B, Moderately resistant to race 29 ..ee......ccouesss Mindum
BBs Susceptible teo race 29.
G; Regigtant to race 36 ....................Gblden Bali

Gc. Suscep'tible to race 36 000oof.-oco-oo,oo.0|e PeliBSier

&
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9. Practical Identification Testss

The remainder of the present study is concerned with practieal
applications of the methods of identification that have been describeds
Since the methods were developed to meet two types of problems, first,
the identification of pure or relatively pure varieties and secéndly,
the detection and identification of of f«type plants within varieties,
tests invelving these problems were deviseds

The tests were conducted at all stages of the study to determine
what progress was being made, and all results are shown.

Identification of Varieties.

The samples weré grown in 6+~inch pots under numbers & complete
set of named varieties were grown for comparison., Fingl identificge
tion was made when the third leaf was well developed.

Test 1: This test was made early in the study when the only
character extensively studied was pubesgence and it was believed that
Garnet lacked auricles. 7The results are given in Table 10 which shéws
thet eleven were identified inéorrectly but that all were placed in
their proper pubescence groupe

Test 2¢ The results in Tablg 10 show that errors in bread wheats
involved Apex, Marquis and Reliance which are very closely related
wheats and quite similar. However, Apex was placed in the wrong pubesge-
cence groups The durum varieties, other then Golden Bgll which has &
characterisfic early seedling color, could no# be distinguished, but at
fhe stage of growth at which they were examined this color had disap=

peareds
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Preliminary results in the identification of varieties
uging two seedling characters, pubescence and presence
or absence of auricles.

Varieties in
pubegcence groups

Nearly Gls= broug

Jdentified ass

Rescue

Apex

Slightly Pubescent

Reliance
Marquis
Canus

Thatcher

Moderately Pubesecent

Red Bobs
Reward

Garnet

Heavily Pubescent

Renown

Redman

Regent 975.6

Regent 975,26

Glabrous
Pelissier

© Mindun

Golden Ball

Stewart

Carlston

Test 1. Test 2 Test 3
Rescue Rescue " Rescue
Apex Reliance Apex
Marquis Marquis Reliancsd
Thatcher Apex MarQuis
Red Bobs Canus Canus
Reliance Thatcher Thatcher
Canus Red Bobs Red Bobs
Reward Reward Reward
Garnet Garnet Garnet
Regent 97546 Renown Renown
Regent 97526  Redman Redman

Redman -

Renown

Pelissier

Golden Ball

Mindum

Stewart

Carlston

Regent 975.6

Regent 975426

Stewart
Pelissier

Mindum

Golden Ball

Carleton

Regent 975.6

Regent 975,26

Carleton

Peligsier

Golden Ball

Mindum

Stewart
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Test 33 In this test the distinguishing characteristics used
were coleoptile color,_pubescence, auricle and degrse of drooping
of the first leaf. 4s shown in Tgble 10 all the bread wheats were
correctly identified indicating that identification on the basis
of these four seedling characters is highly efficient, Results
with the durum whezts are, however, unsatisfactory.

Detection and Identification of Off«types

The samples of 100 seeds each of varieties containing various
proportionsg of different off=types were prepared by an assistent,.
who kept an exact record of the composition o£>the samples A& com=
plete set of named varieties were grown for comparisons Final id~
entifiqation.was made in the third leaf stages

In‘tests 4, 5, 6 and 7 germinated kernels were planted in flats,
by an assistant who kept = record of the identity and location of each
offatjpe plante

In tests 8, 9 and 10 the number of plants of each variety expected
on the basis of total germination was calculateds The number of abnorme
el plants were not included in this calculation asvonly an occasional
abnérm&l plant could be positively identifieds In general these plants
expressed only one of the major characters, pubescence, characteristic
color or reaction to DDT.» The exclusion of abnormal plants from the
‘calculation appears to be reasonable eimce it is believed relatively
' few of these plants would normally reach maturity.
Tests 4, 5, 6 and 73+ These tests ﬁere designed to test the accuracy

of the identification of off=-type plants within varieties when the pree
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dominant variety was knowne Tests 4 and 5 were predominantly Thatcher
and 6 and 7 were predominantly Regent 97546, Plantings were made on
the 10th of November. The mean daily temperature for the first 13 days

of growth was 63° Fo The characteristic coleoptile color failed to

develop so that the majority of the Renown and Apex plants were misplaced

in identifications The only characters that could be used were pubescw
- ence and auricles as the droopiness of leaves was found to be of little
value, The complete result is given in Table 11 aﬁd definite improve=
ment in the number correctly clasaified ig indicated from tezt to test
through test 7, Howéver, it must be pointed out that the separstion
required for sémplé 7 should be comparatively simple;. On the other
hand 21l of the offétypés in the samples were found and only two Marquis
piants in test 5 were identified erronecusly as the pfedominant.variety;
By the use of two charactersv84% of the plants were classified correctly,
TestVBt This test involved the identification of 20 szmpleses The
information available was that they were samples of bread wheat and that
‘only one sirain Qf Regent was'used. The samples were sown in 6~inch
pots and coveresd very lightly. The plants were examined and marksd for

coleoptile color by means of tooth pickse To indicate plants identified

as nearly glabrous or pubescent, plants of the type having the lowest fre-

quency were marked with small marking tagss For example, three nearly
glabrous plants were ta%ged in sample 7 and in sample 3 five pubescent -
plants were tagged, .Characteristic coleoptile color wes reasonably
well expressed, Five days after emergence the plantg were sprayed with
DDT and identification was completed twelve days later,

The-results are given in Table 12 and in general the agreement of
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#he number expected and the number found are reasonably satisfactory.
Samples 1, 6, 11 and 16 were pure varieties., In sample 6, nine plants
were called Regent instead of Renown. This situation can be explained
by the fact that Renown did not always give 100% expression of the two
characters; coleoptile color and feaction to DDT. A similar discrep-
' ancy was shQWn for samples 5, 7, 8, 9, 10, 13 and 20. Chargcteristic

' ¢olor and reaction to DDT are the only characters by which these two
varieties can be differentiated in the seedling stage at the present
time. |

In sample 2 an eitra plant of Renown was found and cannot be ex-
plgined unless it is assumed to be a volunteer plant.

Sample 3 represents:a perfect separation and in samples 4, 15, 17,
18 and 19_the number of types found and number expected on the basis
of total germination are in very good agreement.vSample 12 shows a plant
jdentified as Renown and this cen only be explained as a plant of That=-
‘cher at the higher iimit of pubescence for Thatcher. A similar condition
explains the situation of sample l4..

Although the general'result"is good it must be poinfed out that the
accuracy of identification'is confounded with imperfect germination and
verieties. It cannot be stated definitely that a particular plant was
identified correctly or incorrectly, because differentisl germination
may have altered the proportions of the ingredients of the mixture.
However, thé result is quite satisfactory fof'all,practical purposes
and appears to compare favorably with results of identifiqation by mat-'
ure plant characteristics. |

Test 93 In this test ten samples were involved and two of these

were durum. The samples were sown in 6-inch pots by the surface method
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‘and artificial light was used until germiﬁétibn was considered to be
complete, The plants were marked for coleoptile color by means of
tooth pickse Two days after emergence the light was discontinued and

‘approximately 125 grams of very fine soil waS-sprinkled amongst the

shoots. The mean daily temperature for this period of the test was
62° Fo Due to the possibility of some kernels germinating after be«

. ing coversd with soil the plants were not sprayed until 8 days after

the first kernels had germinated. The plants were not tagged for

pubescencevbut this character was used in the final identification
which was completed on-ihe twelfth day after sprayinge

As shown in Teble 13 germinetion was slightly lower than that of
test 8 but it was within the limits required for No. 1 seeds The
discrepancy between the varieties Renown and Regent is somewhat re-
 duced compared to test 8 and is perhaps eccounted for by the improved
conditions for th9 development of coléeptile colors The discrepancies
here represent more nearly those which would be expected from the re=
action to DDT alones The high value for Thatcher in samples 1 and 3
can only be atiributed to errors in identification.

Tn the two durum samples the determination of the percentage of
Pelisgier by meané of DDT reaction appears to be fairly accurate. The
remainder of.the saﬁple could not be identified as to variety but it
was known that it was not Golden Bgll and therefore could have been
either Carleton, Stewart or Mindum,.

Test 10: 1In this test the information available was that not more
than nine varieties were involved, These were Regent 975.6, Renown,

Thatcher, Apex, Marquis, Redman, Rescue, Reward and Garnet, Artificial
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iight wes used until the plants were marked for coleoptile colore
The mean tempersture for this early period of the test was 60° F,
The plants were sprayed with DDT four days after planting of the
germinated seéﬁ, Final identification was made fifteen days after
sprayinge

It was noticed that a few cﬁeck plants of Redman and Rescue
4produced reddish coleoptiles; Germination was considerably ime
proved but not perfect, the lowest'béing 927 and the highest 99%,

Due to the highlpercentage of abnormal plants in sample 7 an attempt
was made to identify theme Seven were believed to be Renown and one
Apexe The other four could not be identifieds These are included
in Teble 14 as abnormal plants,

In gsample 1, of the 22 plants identified ag Regent, 10 obviously
must have been Redman, In sample 2 eight plants showed reddish cole
eoptiles but no effect from DDTe Since they were heavily pubescent
they were called Renown. If these had been called Redman there would
still Ee a diserepancy of one fqr Renowns The eleven plaﬂts called
Regent again ﬁust have been Redman, In sample 3 none‘of the plants
.showed chlorosis but eight plants produced reddish coleoptiless Three
of these wers Rescue as they were nearly glabrous., The other five were .
called Redmen, Sample 4 gave reasonable agreement with expected re=
sults except for Thatcher,- In samples 5 and 8 all of the Redman seed= fﬁﬁ
lings were called Regent. There appeared to be two extra plants of
Renown found in eachs This could be due to the fact that the plants
wore left a few days too loﬁg before finel classification was made and

an occasional plant of Redmmn showed some reaction to DDT, Sample 6
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shows an excellent separatibn of Rescue with the usual discrepancy for
Renown and Regent. In sample 7 the separation was g§od. Sample 10
shows a practically perfect separation.

In sample 9 fifteen plants were classified as Redman but it was
bélieved that this was mainly a fortunate chance agreement and that
at the present stage of the work the Redman plants in question might
easily have been taken for Regent.

These tests shew the possibilities of the use of seedlings in the
analysis of seed samples. Apex, Rescue and Thatcher were separated
accurately from mixtures. The separation of Renown from Regent and
Redman was not as efficient and Redman and Regent could not be diff-
erentiated in mixtures. Pure or relatively pure varieties were iden-
tified accurately.

Purity Test

Impurities in seed stocks may arise from several sources, the
principal ones being mechanical mixture and naturél crossing.

Goulden and Neatby (6) found grest differences in the extent of
-netural crossing with pure lines of Marquillo. The purification of

a vaeriety is accomplished by pure line selection and the work is generally

done in the field.” This process is slow, several years being rqquired
for the production of a uniform foundation stocke
A study was begun involving 20 pure lines of Renown, previously
selected in the field. One hundred plants of each line were grbwn in v‘ o 'égg
e bed in the greenhouse and the plants were examined for pub-

escence, coleopti&e coloration and reaction to stem rust. The




-TQ -

test was made in duplicate and a separate series of 50 plants of each
line'Wgs grown to determine the reaction to DDT. For the sten rust test .
races 2, 19, 36; 38, 48, 49, 80, 139, 152 and 155 were used in a

mixture. Renown was reported to be resistént to all of the ebove races,

Tabie 15 shows the average result of the two tests compared with
that of the parent variety Renown. |

No single line or plant was found to be off-type for the character
pubascence; The majority of theAliﬁes showed & greater percentage of
colored piants thansRenown, but lines 14 and 16 were’slightly iower.

411 lines produced a greater percentege of chlorotic plants when sprayed
with DDT with the exception of‘line 12 which producéd e slightly lower
percentage than Renown.

The stem rust infections were considered to be reasonably good in
spité of & relatively high percentage of "escapes® with the susceptible
 host in the second tesi. Ronowh.produced 2.32% susceptible plants and
line 6 produced 19.8% susceptible plants, Lines 9, 12, 14, 16 and 24
also produced a greater percentage of susceptible plants than Renown.
All.othér lines produced a lower percentage of susceptible plants than
Renowne

If the percentage susceptibility is accepted as a measure of im-
purity then the elimination of lines showing greater susceptibility than
Renown would improve the pure dine stocks and the ultimate Soundation

stocke.
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Table 15, Percentage of plants showing colored coleoptile,
chlorosis with DDT and susceptibility to stem
rust in 20 pure lines of Renowne

Line
Noe

Renown

12
14
15
16
18
19
.20
22

23

24

25

26
28

Percentage of

Percentage of

Percéntage of

plants with plants showing susceptible
colored coleoptile chlorosis plants
7704 6840 2.32
g1.8 100.0 1.0
88,8 917 | 0.0
8806 97,7 0.0
92,0 100.0 0.0
8249 82,9 '150
8745 78;} 19,8
8242 100.0 4,0
92.8 6047 5.0
7647 - 93.0 3.0
92,5 87.5 1,0
T2.1 8l.4 5.0
822 91,1 2,0
8048 97.9 2.0
8844 93,0 0.0
878 90.2 2.0
84.2 100.0 0.0
818 100, 0 8.0
8567 7846 1.0
92,7 85.3 1.0
8806 ~~ 9l.4 1.0
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CONCLUSIONS

It is evident from the results presented that no one characteristic
when used alone is sufficient for the identification of wheat varieties in
the se;dling stage. For éertain varieties a combination of all the char-
~acters used in this study is feirly satisfactory gnd appears to be as
éfficient as identification based on an examination of mature plants. The
numbeér of varieties which can be identified in the seédling étage might - ..
be increased by further investigation.

The degree of success attained by the use of DDT indicates that a
study‘of other 9hemicals might yield highly effieient methods of iden-
tification.

Stem rust reactions appear to be promising as a method of identifie
cation provided that the tests.are maﬁe under'the most suitable conditions.
It is, of course, possible that the inclﬁsion Qf plant diseases other than
stem rust might provide a more satisfactory'means of identification.

The techniques outlines in this paper aré quite useful in fhe detection
of off;types that are likely to occur in Wesfern Canadian wheats and hence
in‘the processing of Foundation Stocks.

It is concluded that further study and development of the pfinciples
ahd methods outlined in this study will greatly improve the efficiency and

precision of varietal identification.
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SUMMARY
1. A study was made of the usé of seedling cheracters for the identifi-
cation of 13 varieties of bread wheat and five varieties of durum wheat.
Morphological characteristies, coleoptile color, early seedling color
and reactions to DDT and stem rust were employed.
2. The bread wheats cen be divided into four groups by the amount of
pubéscence on‘the leaf sheéths and stems: the durum wheats are glabrous.
3, Coleoptile color was used in the identification of Renown (feddish- ‘
boown) and Apex (deep reddish).
4. Golden Ball produced a dark greenish-brown shoot which was foﬁnﬁ fo
be useful in separating it from the other durum wheats.. |
5. Reactions to DDT were found to be suitable for distingqiéhing Renéwn,
Apex dnd Pelissier from other varieties. These three varieties produced
moderate chlorosis when sprayed with DDT.
6. The presence or absence of auricles and the spike-like'haiés on the’
auricle or collar was found to be useful as & supplementary character
'in the identification of the bread wheats.
7. The attitude of the first seedllnw leaf was vaeluable in separating
the two strains of Regent in relatively pure samples.
8. BStem rust reactions may be useful in identification work but optlmum
conditions for the develapment of the fungus appear to be essential.
9. Keys are presented for the identification of the varieties studied.
10. Reasonably pure samples of the b}ead wheats were identified accurately.

11, By'a combination of characters it was<£ound”that Rescuey Apex and
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Thatcher could be separafed accurately when in mixtures, while Renown

could be separated from gll varieties except Regent and Redmen,

12, Tt was found that Golden Ball and Pelissier could be separated

accurately from the other durums, while Mindum, Czrleton and Stewart ;E;

could not be distinguished one from the other,
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