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INTRODUCTION

Comparisons mede at the Michigan Agricultural
Experiment Station in 1928 and reported in Michigan Agri-
cultural Experiment Station Special Bulletin No., 191
indicated that there were pronounced differences in the
smoothness of awn of "smooth awn" varieties of barley (10).
This condition raised a question as to the possibility of
obtaining six-row or two-row strains with awns of still
greater smoothness,

In 1929 & problem was outlined with the idea of
obtaining some information on the inherited and seasonal
variations in the degree of smoothness which might be found
in the smooth awn barley strains then grown on the Station
plats, The earlier work at the Station on smoothness of awn
had shown that smoothness is not a simple quantitative
character., With this in mind five factors were studied:
length of awn, length of barbed area, ratio of length of awn
to length of barbed area, and the number of barbs in areas
one centimeter long taken at two different places on the awn,

The main objects of the problem were as follows:

l. To determine whether it is as reliable to use
strain averages as to use individual head averages in the

caloculation of resultse.



2, To determine whether there are significant in-
herited and seasonal differences hetween the degrees of
smoothness of awn or the lengths of awn of the six-row
strains and those of the two-row strains,

3¢ To determine whether there are significant in-
herited and seasonal differences among the degrees of
smoothness of awn or among the lengths of awn of the six-
row straing; of the two-row strains,

4, To determine whether there are significant in-
herited and seasonal differences in the degrees of smooth-
ness of awn or in the lengths of awn of a group of two-row
strains, all of which come from the same cross.

5¢ To compare Michigan Black Barbless, Spartan, and
Michigan-Two-Row with some of the extremely smooth and the
extremely rough strains,

6. To determine whether there are significant
differences among the variabilities of the different factors
studied,

7 To determine the degrees of relationship existing
among some of the factors studied,

The literature bearing upon the different phases of
this problem will be reviewed before discussing this proﬁlem

as outlined,



REVIEW OF LITZRATURE

Harlan and Hayes (4): Crosses were made between
Lion and rough awned varieties. They determined that a
high yielding, smooth awned variety, of any head type de-
sired, may be produced by crossing and selection.

Harlan (5): The term "smooth awn" may be confused
with awnless or hoodede Smooth awn barley was first
described by Koeraricke, Furope, in 1882, Robert Regel,
Russia, worked on smooth awn barley in 1909, The United
States Department of Agriculture and the Minnesota Agri-
cultural Experiment Station started a cooperative project
on smooth awn barley in 1909, An importation of smooth
awn barley was made from North Africa, in December 1911,
and orosses were made between this smooth awn barley and
common rough awn varieties. Smooth awn was found to be
recessive to rough awne This author had no conception of
the number of factors concerned so could not say whether
teeth can be entirely removed or not. He stated, however,

that Hordeum lieorrhynchum (smooth awn types) importations

have ylelded as well as other importations, and smooth awn
progeny have yielded very well in nurseries, but the
absence of smooth awn commercial varieties in Asia and
southern Europe where they have been known for a long time

.indicates a weakness of some sort, Indications are that



smooth awn varieties that give satisfactory yields may
be obtained.

Harlan and Pope (6): The smooth awned character
of Lion is undoubtedly linked with undesirable characters,
but this linkage is not absolute, as it has been found
that orossing over will occur, When back-crossing is
practiced the chromosome carrying the smooth awn factor
will oross over with the chromosome carrying rough awn
factor and desirable characters, so there would be a
maximum chance of smooth awn becoming linked with desir-
able characters.

Hayes and Wilcox (7): The work done by these
authors showed that the smooth awn barley overcomes the
undesirable characters of the rough awn, awnless, and
hooded varietiess The awn is an important physiologiecal
organ and the lack of it in the awnless and hooded
varieties causes them to be low in yielde The rough awn
of the "rough awn" varieties makes them very disagreeable
to handle. The smooth awn varieties are not disagreeable
to handle and they do not have the physiological limitations
of the awnless and hooded varieties,

Vavilon (12): This author worked on the origin of
smooth awn barleys and he believed that they are the result
of natural crosses between two rough awn barleys of different

typea. Types of rough awn parents necessary to get smooth



awn progeny are: slender awn with triangular, wide-apart,
aciocular teeth arranged in close spiral (group nutans

colchicum and n. precocius), and broad awn with large closely

gset teeth, disposed in loose spiral and occuring also along

the external median line of the awn (coeleste and nudoficiens

groups)e He believed smooth awn is dependent upon five or
six factors,

Colin and Trouard-Riolle (1l): Crossed white, rough-
awn Albert and smooth-awn black barley. Some of F; heads
had smooth awns only, others had smooth awns and rough awns
and some others were smooth for half their length and rough
for the remainder. Only the rough awned heads showed any
signs of Mendelian segregation in Fg.

Hor (9): Thie author worked on the interrelation
of the following genetic factors in barley: black glume
(B), rough awn (R), long rachilla hair (L). The arrange-
ment is BRL, the distance between B and R being greater
than the distance between R and L. Crossover value between
B and L is 44,04+4,74%, between B and R 18 41,48+5,45% and
between R and L is 34,5:2,89%,

Griffee (3): Svanhals, a two-row, rough awn, white

glume, Helminthosporium sativum resistant variety, was

orosged with Lion, a six-row, smooth awn, black glume,
He sativum susceptible variety. The F3 was rough; Fg rough
and partially or almost entirely smooth. The results gave

indication of a two factor difference, RR and SS. R produces



rough, S is hypostatic to R and in absence of R produces
intermediate type, rr ss produces smooth awn of the Lion
type. There is quite a variability in the placing of the
barbs on awns of pure lines, which indicates the presence
of other fastors. In the Fg he obtained twelve rough, .
three intermediate, and one smooths Rough and smooth awn
factors are independent of two and six-row, and black and
white glume. One of the three factors that produces

resistance to H, sativum is linked with rough,

Hayes (8): The first series of crosses made by
Dr. H. V. Harlan between Lion and rough avmed varieties
failed in Minnesota because of susceptibility to spot

bloteh (H., sativum)e A second series of crosses was

made and the problem of spot blotch resistance was taken
into consideration. The factors for rough awn and re-
sigtance are linked but some crossing over occured so it
was possible to obtain six-row, smooth awn, white glume,
resistant varieties, Velvet (llinn, No. 447), Comfort
(Minn. No. 451), and Glabron (}Minn. Noe. 445) are the
three best varieties obtained from this series,

Sigfusson (11): Crosses were made between Chinese,
a rough awn short rachilla hair variety, and Lion, a smooth
awn, long rachilla hair variety. Rough awn was found to be
dus to two complementary factors, R and S; R being more

important than S, but both necessary to produce roughness



of the Chinese type. There was some linkage between r
and L, the factor for long rachilla hair,

Rather, Down, Brown, Clark (10) P.18-19: Photo-
mierographs showed differences to exist in the degree of
smoothness among several of the commercial "smooth awn"
varieties, Spartan and Michigan Black Barbless were the

smoothest of the varieties under observatione.

SOURCE OF IATIRIAL

Three commercial varieties, liichigan Black Barbless,
Spartan, and Michigan Two-Row, and some 222 strains coming
from crosses made in 1924 between the smooth awn and the
rough awn or hooded varieties in the nursery at that time
are the material used in this thesis,

The three varieties were used for comparison purposes
and are some of the parents of the smooth awn strains,
Michigan Black Barbless is a six-row, smooth awn variety
that was selected from Lion (CeI.N0.923); Spartan is a two-
row, smooth awn variety and is a selection from a cross be-
tween Michigan Black Barbless and Michigan Two-Row;
Michigan Two-Row is a two-row, rough awn variety., There
were 76 six-row smooth awn strains coming from five crosses
and 144 two-row smooth awn strains coming from twelve

orosse8s These 222 stralns had been selected for four years



until they were breeding true for apparent morphologiecal
characterss During this period of selection the smooth
awn segregates had been saved and the rough awn segregates
discardeds The smoothness had been judged by pulling the

awn back and forth between the thumb and forefinger.

IZETHZO0DS

Ten heads were collected in the field from each of
the 222 strains and the three varieties and placed in an
envelope. TFour awns were taken from each head and the
following measurements and counts were made: length of
awn recorded in millimeters; distance the barbs extend
down from the tip of the awn, recorded in millimeters;
number of barbs in an area one centimeter long starting
.5 mm from tip of awn (called “first count in this thesis);
and number of barbs in an area one centimeter long start-
ing 25 mm from tip of awn (called "second count' in this
thesis)s A fifth factor, the awn-barbed area ratio, was
obtained by dividing the length of awn by the dength of
the barbed area.

Three different methods were used during the course
of this problem in making the counts and measurements,
Tarly in 1929 a bifocal microscope was used but it proved

unsatisfactory as it consumed too mueh time. A change






was then made to a stereopticans The awn was placed on

a graduated slide and the image projected on a screen wifh
the stereoptican, The awn was thus magnified so that it
was possible to count the barbse This method was found
very impractical in that it took two men to operate the
madhine and makxe the reading, so a projection microscope
was obtained to use on the 1930 material. The magnified
image of the awn was projedted down on the table, thus
making it possible for one man to operate the instrument

and make the counts.

COLPUTATIONS

The results obtained from the two and six row
strains were computed separatelys Two types of averages
were obtained: those for the individual heads from the
four awns of each head; and those for the strain from the
averages of the ten heads of each straine. The average
values of all of the factors studied, together with their
standard deviations and coefficients of variability, were
obtained for 1929 and 1930,

Differences between the different factors were

obtained by the formula:

A+P,E.p + B&P.E.,g = Difference + P.E.diff,

PoE.diff ((PoEoA)gf‘PQEOB)g)l/B
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~Differences were assumed to be significant when the
quotient of the difference divided by the probable error
of the difference was 3.2 or greater.

Correlation coefficients were calculated by the
diagonal method used by the Farm Crops Department of
Michigan State College which is a modification of the
method given by Crum and Patton (2).

The limits of significance of r as used in this
thesis are:

slight - r greater than 3 and greater than six times
its probable error.

marked - r greater than 5 and greater than six times
its probable error.

strong - r2 greater than 5 and greater than six times
its probable error.
REISULTS

The data given in Table 1 were obtained by using
the average values of each individual head.s This table
gives the mean, standard deviation, and coefficient of
variability with the respective probable errors of each
of the five factors studied for the six-row and two-row
types of 1929 and 1930, Table 2 contains similar data as
Table 1, except that the values were obtained by using the
strain averages instead of each individual head,

Table 3 gives a comparison of the mean values of

each ¢f the factors obtained from individual head averages
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with those from strain averages, Tae differences in the
values of the means obtained by the two methods are shown
to be very slight and in no case is the difference
significant,

Table 4 gives a comparison of the values of the co-
efficlents of variability of each of the factors as
obtained from individual head averages with those from
strain averagese The differences in the values of the co-
efficients of variability are large in all cases, the
differences being significant for all factors in all of the
groups except awn-barbed area ratio and first count six-
row 1929 and lengths of barbed area six-row 1930.

Table 5§ gives a comparison of the means of the five
factors for the two-row with those for the six-row strains.
The two-row strains have longer awns and longer barbed area
than the six-row strains for both years, There was no
significant difference between the awn-barbed area ratios
in 1929, but in 1930 this value was significantly higher in
the two-row strains, showing that they had smoother awns
than the six-row strains for that yeare The six»row strains
had a significantly higher "first count™ both years. The
six-row strains had higher "second count” than the two-row
strains both years, but the differences éould not be
considered significant, These counte show that the six-row

straing had & greater number of barbs per unit area than the
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two-row strains,

Table 6 gives a comparison of the values of the means
of the five factors of the 1929 crop with those of the 1930
orop, for both two-row and six-row strains. The length of
awn was significantly greater in 1930 than in 1929 in both
the six-row and two-row straings. The length of barbed area
was greater in 1929 than in 1930, the difference being
gignificant in the two-row strains, but not in the six-row
gtrains, The awn-barbed area ratio was significantly larger
in 1930 than in 1929 in both groupse The "first count®™ and
"second count” were significantly higher in 1929 than in
1930 in both groupse This shows the awns to be smoother in
1930 than in 1929,

Table 7 gives a comparison of the values of the co-
efficient of variability of the five factors for the two-
row with those for the six-row strains for the two years,
1929 and 1930, In 1929 all of the factors were significant-
ly more variable in the six-row than in the two-row
varieties, except length of barbed area, which was signif-
icantly more variable in the two-row than in the six-row
strains for that yeares In 1930 the two-row strains were
more varisble than the six-row strains. This difference
was not significant for length of awn but it was for all

the other factors,
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Table 8 gives a comparison of the values of the
coefficients of variability of the five factors in 1929
with those in 1930 for the two groupse The length of awn
was significantly more variable in 1929 than in 1930.

The length of barbed area was slightly more variable in
1929 than in 1930 in the six-row strains. The length of
barbed area was significantly more variable in 1930 than
in 1929 in the two-row strains. The awn-barbed area ratio
in the six-row strains was significantly more variable in
1929 than in 1930, In the two-row strains the awn-barbed
area ratio was more variable in 1930 than in 1929, but the
difference was not significant. The "first count™ of the
gix-row strains was significantly more variable in 1929
than in 1930, The "first count™ of the two-row strains was
more variable in 1930 than in 1929, but the difference was
not significants The "second count”™ of the six-row
varieties was more variable in 1929 than in 1930 but the
difference was not significante The "second count™ of the
two-row varieties was significantly more variable in 1930
than in 1929, This table shows that the six-row strains
were more variable in 1929 than in 1930, and that the two-
row strains except for the length of awn, was more varisable
in 1930,

Whether significant inherited and seasonal differences

exist in the degree of smoothness or in the length of awn of
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two-row strains was determined from a group of 37 strains,
all of which came from the same cross., The mean, standard
deviation, and coefficient of variability of four factors
were calculatede The several factors of the individual
strains for 1929 were compared with the same factors for
1930, Comparisons were made between the values of the mean
and the values of the coefficient of variability in all
cases. These results are shown in Tables 9 to 16,

Table 9 gives the comparison between the values of
the mean of the length of awn for 1929 and those for 1930,
Thirtysone of the strains had significantly longer avms in
1930 than in 1929; four were longer in 1930, but not signif-
icantly so; and two were longer in 1929 than they were in
1930, but these differences were not significant,

Table 10 gives the comparison between the values of
the coefficient of variability of the length of awn for
1929 and those for 1930, Seven of the strains were more
variable in 1930 than in 1929, but none of these differences
were significant, Thirty of the strains were more variable
in 1929 than in 1930, but in only five cases were the
differences significant,

Table 11l gives the comparison between the values of
the mean of the length of barbed area for 1929 and those
for 1930, Seventeen of the strains had longer barbed areas

in 1930 than in 1929, but only six of these differences were
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significant. Twenty of the strains had longer barbed areas
in 1929 than in 1920, but only eight of these differences
were significante.

Table 12 gives the comparison between the values of
the coefficient of variability of the length of barbed area
for 1929 and those for 1930, Twenty-two of the strains were
more variable in 1930 than in 1929, but in only two cases
were the differences significant, Fifteen of the strains
were more variable in 1929 than in 1930, but in only two
cases were the results significant,

Table 13 gives the comparison between the values of
the mean of the "first count™ for 1929 and those for 1930.
In 13 strains the value for the "first count™ was higher
in 1930 than in 1929 but in only five cases were these
differences significants In 24 strains the value for the
"first count” was greater in 1929 than in 1930; 11l of these
strains had significant differences,

Table 14 gives the comparison between the values of
the coefficient of variability of the "first count™ for
1929 and those for 1930, Fourteen of the strains were more
variable in 1930 than in 1929; four of these differences
were significant., Twenty-three of the strains were more
variable in 1929 than in 1930; four of these differences

being significant,
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Table 15 gives the comparison between the values‘
of the mean of the "second count™ for 1929 and those for
1930, Twenty-two of the strains had larger "second counts"
in 1930 than in 1929; nine of these differences were
significant, Fifteen of the strains had larger "second
counts” in 1929 than in 1930; eight of these differences
being significant,

Table 16 gives the comparison between the values
of the coefficient of variability of the "second count"™ for
1929 and those for 1930, Eighteen of the strains were more
variable in 1930 than in 1929, but only four of these
differences were significant, Nineteen of the strains were
more variable in 1929 than in 1930, but only two of these
differences were significant,

The possibility of selecting for extreme types of
smoothness within these smooth awn segregates was determined
by calculating the mean, standard deviation and coefficient
of variability, for each of four factors measured, for four
of the strains and the three varieties Spartan, Michigan
Black Barbless and llichigan Two Rowe The four strains used
were strains number 70516, 71502, 710206 and 728612, The
first twa strains are extremely smooth, smooth awn strains,
and the latter two are extremely rough, smooth awn strains,
The values of these constants together with the probable

error of each, for these four factors are reported in Table
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17, The values of the constants of these four factors,
and the probable errors of each, of the seven varieties
and strains, are reported in Table 17, The mean values of
length of barbed area and "second count" are shown graph-
ically in Figure 1. Plates 1, 2, 3 and 4 are photo-
micrographs of the awns of these four strainse Spartan,
Michigan Two-Row, strains 70516, 71502 and 710206 are two-
row; Michigan Black Barbless and strain 728612 are six row,
Strains 70516 and 71502 both have significantly shorter
awns and barbed areas, and significantly fewer number of
barbs than Spartan, Strain 710206 has significantly shorter
awms, significantly longer barbed area and a significantly
greater number of barbs than Spartan, Strain 728612 has
significantly longer awns and barbed area, and a signif-
icantly greater number of barbs than Michigan Black Barbless.
Michigan Two-Row, which is = rough awn variety, has signif-
icantly longer barbed area than any of these smooth awn
varieties and straing, and significantly greater number of
barbs than any of these except strain number 728612

Table 18 shows the differences in variability among
the five factors for the six-row strains in 1929, Named in
order from the least variable to the most variable they are:
length of awn, "first count", length of barbed area, awn-
barbed area ratio, "second count", These differences are all

significant qxcept the difference between "first count™ and
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length of barbed area,

Table 19 shows the differences in variability améng
the five factors for the six-row strains in 1930, Named in
order from the least variable to the most variable they are:
length of awn, "first count", awn-barbed area ratio, length
of barbed area, "second count". The differences were all
significantes The order of variability was the same for the
two years except awn-barbed area ratio and length of barbed
area were reversede

Table 20 showg the differences in variability among
the five factors for the two-row strains in 1929, Named in
order from the least variable to the most variable they are:
length of awn, "first count", awn-barbed area ratio, length
of barbed area, "second count", These differences are all
significant between the various factors except the
difference between awn-barbed area ratio and length of barbed
area.

Table 21 shows the differences in variability among
the five factors for the two-row strains in 1930, Named in
order from.the least variable to the most variable they are:
length of awn, "first count”, awn-barbed area ratio, length
of barbed area, "second count"™, These differences are all
significant, Thé coefficients of variability of the five
factors in the two-row group are in the same order for the

two years, and sre in the same order thet they are in the
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six=row strains except for the one difference in the six-
row in 1929 which was noted above,

The correlations that were computed to show the
relationships between the different factors studied, are
reported in Tables 22, 23, 24, and 25,

Table 22 contains a report of the correlations
that were computed for both the six-row and two-row groups
for the two years, The correlations reported in this table
were obtained by using the averages of each individual
head. There was a very slight degree of association in all
cases between length of awn and length of barbed area, and
in 1930 in both the six-row and two-row groups, there was a
slight positive correlation between these two factors.
There was no correlation between the factors, length of awn
and "second count”, except in the two-row group for 1930
there was a slight positive correlation between these two
factors. There was a strong positive correlation between
length of barbed area and "second count™ in all cases,
There was a strong negative correlation between "first count”
and awn-barbed area ratio in 1929, and a marked correlation
between these two factors in 1930. There was a strong
negative correlation between "second count™ and awn-barbed
area ratio in all the groups.‘ The latter three correlations
show that the greater the number of barbs the longer the

barbed area.
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The same group of correlations were computed using
the averages of the straing, instead of each individual
head average. This group of correlations is shown in Table
23, The results obtained by this method give very similar
results to those obtained by using the averages of each
individual head. Comparisons are made between the results
obtained by these two methods, these comparisons being
shown in Table 24, Only one case shows a significant
difference between the results. This case involves the
correlations between "first count"™ and awn-barbed area
ratio for the two-row group in 1929; this difference is
6483 times the probable error of the difference, although
there is a marked negative correlation in both cases,

Correlations were computed between the factors,
length of awn, length of barbed area, awn-barbed area
ratio, "first count”™, and "second count™ for 1929 with the
same factors for 1930, These are reported in Table 25,
There were marked positive correlations between length of
barbed areas, between awn-barbed area ratio, between
second counts, in both the six-row and two-row groups
and first counts in the six-row group. The other

correlation values are not statistically significant.
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DISCUSEION

In making comparisons between the results obtained
by using the individual head averages and by using the
averages of the strains the values of the means of all the
fastors were the aame from both methods of ealculation, ex-
cept that the coefficients of variability of all factors
obtained by using the individual head averages were higher
than the values of this constant obtained by using the
strain averagess This is to be expected as gsome of the
strains are quite heterozygous, but the extremes are
averaged in to obtain the strain average so that the spread
of the population is very much less than when each head is
used to obtain these constants,

The results of this experiment show considerable
differences between the values of the factors for 1929 when
compared with the corresponding va;ues for 1930, A possible
explanation is the general difference in the two seasons,
The year 1929 was a very poor year for barley.and the plots
used in 1929 were very low in fertility. As a result the
yields were so low in 1929 that only enough of each strain
was harvested to obtain seed for the 1930 planting,

Differences in all the factors studied were found
to exigt between the six-row and the two-row groups, These

differences, while due to differences in inheritance, are
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modified by seasonal conditionse The two-row strains had
significantly longer awns than the six-row strains, but
this difference was not so great in 19320 when better grow-
ing conditions prevailed. The six-row strains had the
shorter barbed area both years but this difference was less
in 1930, There was no difference in the awn-barbed area
ratio in 1929, but in 1930 this factor was significantly
larger for the two-row group than it was in the six-row
groupe The "first count" was significantly less for the
two=-row than it was for the six-row both years, but the
difference was greater in 1930 than it was in 1929, The
"second count” was less for the two-row strains both years
but the diffefences were not significant either year.

These results show that the two-row strains have longer and
smoother awng than the six-row strainsg, but that the
differences vary with seasonal conditions.

The length of awn in 1930 was significantly greater
than in 1929 in both the six-row and two-row groups but the
coefficient of variability was low both years. This sghows
that there are differences due to seasonal conditions and
that differences due to inheritance were slight. The awn-
barbed area ratio was greater and the number of barbs was
lower in 1930 than in 1929, The coefficients of variability
in these 12 dases were high showing that there were

differsnces in smoothness of awn which were caused by



differences in inheritance and by differences in seasonal
conditions.

A group of the two-row type strains were used to -
make comparisons between the values of four factors
studied in 1929 with their corresponding factors in 1930,
The results of this study correspond very closely to the
results obtained by comparing the entire population of
1929 with that of 1930.

A comparison was made between Michigan Black Barb-
less and Spartan which are smooth awn varieties and
Michigan Two-Row which is a rough awn variety with two
extremely rough awn strains and two extremely smooth awn
strainss The results of these comparisons show that all
of the strains are much smoother than llichigan Two-Row,
but that there are wide differences between strains that
are "smooth awn" selections from smooth awn x rough awn
orosses. These comparisons also show that it is possible
to obtain strains that are smoother than the present
commercial smooth awn varieties.

In making comparisons among the different factors
to determine the amount of variability it was found that
they rank in the following order: length of awn, "first
count”, awn-barbed area ratio, length of barbed area, and
"second count™, named in order from the least variable

to the most variable. All of the strains have a number of
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barbs near the tip but there is a wide variation between
strains in the distance they extend down the awn, vhich |
fact is brought out by the results.

The results of the correlation studies show that
smooth awn is not associated with length of awn, and that
the long awned strains are as likely to be smooth as are
the short awned strains. There is a very close association,
however, between the length of the barbed area and the
number of barbs "second count", Some strains had very few
barbs per unit area but they extended quite far dowm the
awn which tends to lower this correlation, Tals fact also
tends to make the correlation between awn-barbed area
ratio and "first count™ lower than the correlation between
awn-barbed area ratio and "second count”, The relatively
high negative correlation between awn-barbed area ratio
with both "first count" and "second count" show that, if
the barb counts are high, a large portion of the awn will
be barbed.

The inter=-annual correlations of all of the factors
for both six-row and two-row strains were positive and
significant, except for length of awn and "first count" in
the two-row group and length of awn in the six-row group.
The high positive correlation between length of barbed
areas between awn-barbed area ratios, between "first countd

and between "second counts"™ show that these factors are
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quite constant within a strain and not so dependent up-

on the environment as length of avm.

SULLIARY

le It is as reliable to use the strain averages
as the individual head averages in computing the mean of
any one of the factors, but the individual head averages
should be used to obtain the coefficient of variability.

2 There are significant differences in smoothness
of awn and length of awn due to inherited and seasonal
differencess The two-row group had longer and smoother
awng than the six-row group both years, Both of the
groups had longer and smoother awns in 1930 than in 1929,

3e There are significant differences in degree of
smoothness and length of awn among the strains in the six-
row group which are due to inherited and seasonal dif-
ferences.

4, There are significant differences in degree of
smoothness and length of awn among the strains in the two-
row group which are due to inherited and seasonal dif-
ferences,

5. There are significant differences in length of
awn among a group of two-row strains due to inherited and

seasonal differences, There also were significant dif-

Ry
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ferences in smoothness of awn among some of these strainé

due to seasonal and inherited differences, but the numbers
ugsed were probably too small to bring out all of the dif-

ferences.

6e There are "smooth awn" strains that are smoother
and "smooth awn" strains that are rougher than lfichigan
Black Barbless and Spartan,

7 Length of awn was the least variable factor
studied, followed in order by "first count”, awn-barbed
area ratio, length of barbed area, and "second count",
This shows that all of the strains had a number of barbs
near the tip, but there was a wide range of variation in
the dieténce they extended down the awn.

8¢ There was a strong correlation between number
of barbs and length of barbed area, and between number of
barbs and awn-barbed-area ratio. The correlation between
length of awn and length of barbed area and between length
of awvn and number of barbs was very low in all cases, In
making selections smooth awn strains could be selected by
determining the distance the barbs extended down the awm,
There is a strong degree of association between this
factor and number of barbs, so the awn would be relatively
smooth if the barbs did not extend over more than & third
of the awne. All of the factors for smoothness of awn for

one year ghowed a high degree of association with the same
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factor for the next year. This shows that these factors

were quite constant within a strain and so inherited.

1.

2e

3e

4.

S

Be

7.
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Table l. The means, standard deviations, and coeffi-
cients of variability with their Probable
Errors of the five factors studied, using
the averages of each individual head for
the two-row and six-row types in 1929 and

1930.
Standard Coefficient
l{ean Deviation of Var.

Length of awn

gsix-row, 1929 111.234.38 14,81%+,27 13.31%.25

six-row, 1930 125,752,429 11.974,21 9.52%,16

tWO"rOW, 1929 132.41*0 30 15,70+ 21 11.862.16

two-row, 1930 140,832,224 13,502417 9.594,12
Length of barbed area

SiX'I‘OW, 1929 48334,40 15.46*0 28 31,992, 64

gix-row, 1930 47,612.35 14,42¢,25 300294,57

two-rOW, 1929 58.15*.58 20.54*0 27 55.14*052

tWO"rOW, 1930 D3e39%042 23e444.29 43,894, 65
Awn-barbed area ratio

six-row, 1929 2457203 1l.01%,02 394162681

sixerow, 1930 284,02 714,01 24,94%,46

two-row, 1929 2¢54%4.02 «854,01 33e392449

two=-row, 1930 3¢082,02 1.092,01 35447¢450
First count

six-row, 1929 68.59¢455 21le6146 39 31le512,63

six-row, 1930 660402637 15,084£.,26 22,72%.,41

two-row, 1929 644252432 164912422 266332637

two-row, 1930 606392629 164302, 20 27,004.36
Second count

six-row, 1929 356574648 18+584433 52,25%.18

six-row, 1930 326242637 15,334,227 47,53%699

two-row, 1929 336964630 15,774#.21 46,442,74

two-row, 1930 306972632 17.,91%.22 574842,80



Table 2.

Same determinations as in Table 1, except

computed from averages of each strain.

Length of awn
six-row, 1929
six-row, 1930
two-row, 1929
two-row, 1930

niean

111,59+, 88
125,814,770
1231.58+.63
140,742.63

Length of barbed area

six-row, 1929
six-row, 1930
two-row, 1929
two-row, 1930

4821%,98
474764697
58¢504,95
53¢4321.13

Awn-barbed area ratio

six-row, 1929
six-row, 1930
two-row, 1929
two-row, 1930

First count
six-row, 1929
gix-row, 1930
two-row, 1929
two-row, 1930

Second count
gix-row, 1929
six-row, 1930
two-row, 1929
two-row, 19320

24512,07
2480%£,04
2.46*.04
20994,05

68¢1541.43
65754495
640162679
604224475

35003+1.16
31e594,90
334812465
304982483

Standard
Deviation

11,504, 63
9¢14%,50
11l.264445
11.264445

12764469
12,644,469
160954, 67
20.212.80

« 864,05
«57%,03
«66%,03
e922.,04

18+6641.01
12,354.,67
14.,034,56
1330453

15411%.82
11.70%.64
11.674.46
14,802,559

Coefficient
of
¥ariability

10.144.46
7e264¢39
8544, 34
84002422

26046%1.54
26.4641,54
25,4941,07
3748221670

34423942,08
20.16¢1l.14
2608121413
3068621633

2743881660
18.,78¢1.,06
21,8740,491
22,084£0,492

43,1322, 74
3740382439
3445241,52
47,7741.08
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Table 3 Comparison between the value of the means re-
ported in Table 1 and the corresponding value

reported in Table 2,

Individual
head Strain Difference Difference
elleO 1 .

Length of awn

six-row, 1929 111,23%+.38 111,59+.88 e 362496 0.4

gix-row, 1930 125,75¢.29 125,814,700 «06%.76 0.1

two-row, 1929 132.41%£.30 131.88%¢63 534,70 0.8

two-row, 1930 140,832,244 140,744,633 +09%,67 0.1
Length of barbed area

gsix-row, 1929 48433%.,40 48,214,998 e1241,06 0.1

six-row, 1930 474612635 47,764,97 e154£1,03 0.2

two-row, 1929 58413t .38 58640295 3721,02 0.4

two-row, 1930 536392442 5364321613 ,04£1,21 0.0
Awn-barbed area ratio

Six-row, 1929 2057*005 2.51*.07 0061008 0.8

sixmwrow, 1930 2.892,02 2¢802,04 e 092,04 263

tWO"rOW, 1929 2eb4%£,02 Ledbk 04 «08%,04 260

two-row, 1930 30084402 299605 092,05 1.8
First count

gix-row, 1929 684592655 68¢1521e43 +4421,53 0.3

Six-row, 1930 660401.37 65.75*.95 .65*1002 0.6
tWO"rOW, 1929 640251032 64.,16¢£.,79 «092,85 0.0
two-row, 1930 60e39%¢29 606228675 «17£,80 0.0
Second count

six-row, 1929 35572448 354034116 +5421.26 0.4

six-row, 1930 32242637 31e592,90 4654497 067

two-row, 1929 336962630 33.818,65 J152,72 0.2

two-row, 1930 306972632 30.984,83 «0k+,89 0.0



Table 4,

Comparison of the values of the coefficlents of

variability reported in Table 1, and the corres-
ponding values reported in Table 2.

Individual
head
Length of awn
six-row, 1929 13.31+.25
six-row, 1930 94524416
two-row, 1929 11.86%2.16
two-row, 1930 9059212
Length of barbed area
six-row, 1929 31.994,64
six-row, 1930 3062944657
two-row, 1929 356142452
two-row, 1930 434892465
Awn-barbed area ratio
six-row, 1929 394164481
six-row, 1930 24¢94%446
two-row, 1929 33¢39%649
two-row, 1930 350474450
First count
six-row, 1929 31e51%463
six-row, 1930 22722441
two-row, 1929 26¢33%e¢37
two-row, 1930 27002436
Second count
six-row, 1929 52,25+1.18
six-row, 1930 47534499
two-row, 1929 464442,74
two-row, 1930 57+842.80

Strain

106144,46
Tel6%e39
Be542.34
84002.22

264464+1.54
2604621.54
2604941.07
37.8221.70

34.3942,08
20e.16%21.14
26.8121.13
3048641633

27,3821.60
18.7821.,06
21,872,911
22,082.92

43,1322,74
370322439
34,52+41.,52
47,77421,08

Difference Difference

30174452
2¢262,42
3e324438
1,594,256

5¢5341,67
308321, 64
8e65%£1.19
6.07+1.82

4,7742.23
4,7841,23
65841423
4,61+l.42

4,13¢1.72
3e9441.14
4,462,98
4,924.99

92,1242,98
10,5042,59
11.92+1,69
10.0721.34

PeEeO

DifT.



Table 5 Comparison between the value of the means of the
' five factors studied for the six-row group, and
the corresponding means of the two-row group.

Length of awn 1929
Length of awn 1930
Length of barbed area 1929
Length of barbed area 1930
Awn-barbed area ratio 1929
Awn-barbed area ratio 1930
First count 1929
First count 1930
Second count 1929
Second count 1930

-~
v

Six-row luarg;es

- Slx=row siiallest

Six-row

111.23¢.38
125475¢429

48,33+£.,40
474612635

2572403
24844,02

684594455
660404437

354572448
S2e24t 637

Two-row

58413%,38
536394442

2¢54¢£,02
3408402

64,252¢32
60e392629

33¢96%¢30
306974432

Difference Difference

1326412630 =21,184.48
1404834e24 =15,08%£38

9.804455
50784455

e 034,04
e244,03

4,34%2464
6e012.47

1,612457
l.274.49

PQ E. Diff.

44.1
3967

17.8
10.5

0.8
8.0

6.8
12.8

2.8
2.6



Table 6.

Comparison between the value of the means of

the five factors studied for 1929 sand the
corresponding means in 1930.

1929

Length of awn

Six-row 111.23%+.38

TWO=-TOW 132441230
Length of barbed area

Six=-row 48,3342,40

Two-row 586134438
Avn-barbed area ratio

Six-row LeDT£603

TwWo=Tow Le542,02
First count

Six-row 68¢59+,5b

Two-row 646204632
Second count

Six-row 356572448

Two-row 33962430

- 1929 snalless

1930

125,754429
140.83%424

47,61%635
53e¢39%2442

2.844,02
3¢0824,02

660404437
6062392629

324244637
306972032

Difference Difference

“P.E.Diff.

‘140522048 5003
- 8e4422,38 22,2
e724,53 l.4
4,742,557 8e3
- o272.04 6e8
- 0942,03 18.0
2¢19+,66 33
34864443 9.0

30334461 5.5
2099%.44 6.8



Table 7, Comparison between the values of coefficients

) of variability of the five factors studied
for the six-row group and the corresponding
values for the two-row groupe.

Length of awn 1929
Length of awn 1930

Length of barbed area 1929
Length of barbed area 1930

Awn-barbed area ratio 1929
Awn-barbed area ratio 1920

First count 1929

First count 19320
Second count 1929
Second count 1930

Six-row Two-row Difference Difference
P.,E.,Dif1,

13631£e25 11l.862e16 1.45%.30 4.8
9052*016 9059*012 - .071.20 004

31e992664 35142452 -3,15%,82 3.8
500291057 43089*065‘15060*086 15.8

39¢16£¢81 336392649 5,7724.95 6.1
24.94*046 35.471050-10053*068 15.5

31le51l2e63 2603342e37 5,184,673
22722641 27,004,36 ~4,284,55

7

7
522541618 464444474 5,81341.39 4.2
4753499 57,844,80-10,3121,27 8.

- Siz=-row smallest



Table 8.

Comparison between the values of the coefficients

of variability of the five factors studied in

1929 and the corresponding values for 1930.

1929

Length of awn

six-row 13.31¢£425

two=row 11,86%2.16
Length of barbed area

six-row 31e994, 64

two-row 35el14te52
Awn-barbed area ratio

six-row 239¢16%£681

two=row 336392649
Tirst count

six-row 3leblee 63

two-row 26332637
Second count

six-row 52.25¢1.18

two-row 46444+,74

- 19329 suiellest

1930

9.52%.16
9.59¢,12

306294457
43,89%.65

24,94%,46
35¢474450

22,72#£441
27.00t¢ 36

47.534499

Difference

36792430
20274420

1,60¢.86
— 86754483

14.22%,93
- 1098*. 70

B8e792475
— o672,52

4,72¢21.54
570841080 ‘11040&1.09 1

Difference

P.EOﬁiEEO

12.6
11.4

om



Table 9.

1929

152.03¢1.68
13044842485
118.,08%2,328
118690£1,92
124.,392£1.68
127.2522,12
119.38+£2,12
120,08+1,60
124,7743.38
111.4823.30
13063122425
123¢3944,03
1359543414
145,10£2,60
134¢4 4,37
143.,09+2,19
127,0542,57
147,3823,15
139.,05234 34
136,09£3,02
152.734¢1,68
133.42#44,70
130384358
144.,5042,45
13867723423
137.4742.96
146,1542.,71
123.3442.89
124.85#2.18
124,1843.06
126,3522,93
118,1443,23
125,0042.78
134,4542.56
136436242455
120.00#41.80
127,9542.,17

19320

152,9842,62
142,934.78

127,2321.36
134.48%1.45
139,3542,01
136.80¢.80

137,484, 77
146.23¢t1.68
158.8042,08
134,5524,31
163.10£2,31
141.00+6467
150400£1.59
149,9821.55
150,08£2.,20
152,60¢1,568
146.8042,27
146,15+1.82
152,0843,40
150,85+1.86
157,70+1.46
161.08£3,04
1582542679
141,03+1,72
155,604£2,38
157,43+1.44
166,754¢1,78
149,1842,11
152,50¢3,23
148,55%2,09
165,7541,30
139,90%1,94
154.5041.79
1613341611
162,331,778
140,9523,05
145,13+£1,05

1930 largest
- 1930 smallest

Difference

e9523,11
12,4542,95
9¢154#2,74
15,5842,40
14,9642, 62
945542,27
1841042,76
26,1542,32
34,0343,97
230745443
327943422
17612779
14,0543.,52
4,8843,03
15,6844,.89
9,5142,70
19,7523,43
- 1023*5064
13,0344,77
14,7643.54
4,97¢2,23
27,6645, 60
27.8744.54
- 3.4742,99
16,8344,01
19,9643.29
20,6043, 24
25,8443, 54
27.65%3,90
24,3743,71
39.4043,20
21,7623, 77
29.50£3,31
26.8842,79
2549743,11
20695+£3,54
17,18+42,41

Difference
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of two-row strains.



Table 10,

1929

5.18+,78
10,21%1,55
9,45+1.44
72021615
5.284,95
Te404£1617
B8e31¢1.27
6e23%,94
12,04+1,.94
13,1742,13
76841423
14,5242,23
10,8241, 65
Be4dl2le27
13,63%2,34
642£1,08
9,49%1,43
10,03+#1,53
8e74+1,70
9,2921,57
DelT#,78
12.78+1.,51
12,8841,98
7¢9521,20
10,3441.66
9,0421,52
B8eT1l41l,31
9¢8441,67
8.18+41,25
11.,56£1.77
10,88£1,66
12,8341,97
10,43£1,78
8e9121,34
8e3121,32
6+68+£1,06
7¢9441,20

1930

8e0421l,22
2¢55%,38
4,992,776
5,07¢76
66772103
2eT42.41
6¢042,91
5.57*081
6e16£,93
17.2242,67
666521600
210243630
4,95%675
4,85+,73
6.8821,04
4,854,473
7e2421,09
5.84+.88
10,84#%1.60
DeT4%487
4,332,467
B8¢85%1633
Bel7£1le25
5e73%,86
7¢1741,08
4,28%, 65
5.012,76
606321600
9,86%1.5
64584499
3.67*055
66502498
5e42%,82
36222448
Delb2,78
10,13%#1,54
343842451

1930 largest

- 1930 smallest

Difference

2.86¢1.44
-T7.66%1660
-4,4641,63
-261321,38
1.49+1,.40
-4,6621.24
~2¢2741.56
- ,8621l.24
-5,8842,15
4,05%23,42
-1,0321,59
65023,98
-5,87£1.81
~3456%1,47
-6675%2.56
-105711.30
‘2025*1.80
=4419+1,77
2¢1042,33
«3.5541,80
- ¢84+¢1,03
=3¢9342,01
-44,6122,34
-242241,48
-3¢17£1.98
-4,76%21,65
-3.,70¢1,51
~3¢21%21,94
«68%1,95
-4,9842,03
-7e21l21.75
-6e33+2420
-560121,96
-5469%1,42
-3.16*1’53
364541,87
‘4.56*1.50

Coefficients of variability of the length
of awn, 1929 and 1930, of a group of two-
row strains.

Difference

elle V1 .
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Table 11,

1929

42,2541,39
71695¢4,04
5548321674
45y8841,76
50,9722.,33
57¢3343,19
53.60+1,71
51695=-,58
44,86-2,02
57045'1079
57¢39-1630
59,31-3,50
59.90+3,02
104,40+3,57
66697%1,94
8501943449
8le 3543655
895545463
626744419
76¢1322,90
94,4842,99
. 667945, 30
65.3543.84
42,6341,11
46.56%2,69
78e1628,21
43,8842,86
55,2822,95
6346841611
54,18+3,71
90,8744,61
80,85+24,38
4947441,82
63,5324,68
76e4726,11
46,5342,54
5843841,93

1930

42,06£1,31
69,734£7,02
384752675
38¢63%1e43
54,25%4,21
6942043468
32,704.88
40,6021,33
50025%1,32
6447323, 65
47,584,96
6942625467
B83¢3343633
91l.15+2,81
86445+1,58
82,3322,82
8041542,00
82,8015,76
70068+4,88
91.4843,47
106,45+4,54
78+00£6,58
74,4046,11
42,2543,43
50¢60+1,13
7343846475
33.18£1427
3865022433
60,5064£2,28
49,9843, 35
112.2022,98
8005£1,97
68,0542,87
63¢9+6.86
57.03+£7.02
38¢854,94
377321634

1930 largest

- 1930 smallest

Difference

- 020f1091
- 2.2248,10
-17,08+¢1,89
- T.2542427
3e28+4.81
11.8744.87
-20,9041,92
-=11.35+1.45
563942441
7e2824,07

- 9.81%1,62
9.9542,11
2304344450
=13425%4454
19.,4842,50
- 248624,49
- 1020*4008
- 6075*8005
8¢01£6,43
15,35%4.52
11.9745.44
11.2128,48
9.,05£7,22

=  +3823,60
4,04+2,92

- 4,78410,63

-10,7043.31
~16.784£3,76
- 3.1342.54
- 4,20%£5,00
21 ¢ 3345,49
842044,80
1843143,40
03728431
=19.,4449.,31
= 7.6842,71
'20065*2035

Mean lengths of barbed area, 1929 and 1930,
of a group of two-row strains,

Difference

P,H. Diff,
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Table 12, Coefficient of variability, 1929 and 1930,
of length of barbed area of a group of two-
row strains.

1929 19320 Difference Difference
eile D1IX,
15, 77£2.,44 14,6442,27 - 1e¢13+3.,33 3
2643244424 47,2248456 20,9049,55 2.2
14,6542.,26 9.05%£1.39 - 5,60%£2,65 2.1
17,0822,78 17,4822,72 «4043,89 o1l
17.9443.,24 3604246,18 18,4827,03 2.6
24,7544,17 24,9443,99 ¢19£5,77 «0
14,9842,30 11,27¢1,72 - 3671£2,87 1.3
66164493 15.,3222436 9,16+2,54 3¢ 6
200343.31 12,31+1.88 e28+£3.81 ol
13.85%2.24 2664544426 12,60+4,.81 246
10005*10 61 9050*1045 - 055*2017 ° 2
2602744.44 3664026417 10.13+£7.,60 1.3
23.63423,75 1847646693 - 4,87+£7,89 b
16.03*2048 120 40tlo 90 - 3 63*30 12 102
12,1542,08 13.5242,07 1,3742,94 Y]
17.,1842.,98 16,08+£2.49 - 1.1043.88 2
2044343421 11,6841.79 - Be7543,68 2.4
29.46+4.81 32,62£5.41 31627424 o4
24 ,264£4,99 32,35¢5436 80947432 1.1
15.9722,76 17.7922,76 1.82£3.,90 o5
14,.8322,28 19,9943.13 5e1623.87 1.3
29,104£6.,12 39.5546483 10,45¢9,17 1.1
27¢5644,45 3865246462 10,9647.,98 l.4
12.2441,87 38,08+6452 25.8446,78 348
25. 68*4.34 10049310 60 "15019*40 62 503
44006*8. 75 430 12*7.44 - 094111049 01
3045545402 18,01+2,80 =12,5445,75 2.2
22.35%4,10 28435%¢4,59 6e00£6415 1.0
8el721e25 17,6644436 9.4944.54 2.1
32.1225,32 31.4245,18 - +7047.42 ol
23.7843.,78 12,46£1.,91 -11,3244,24 267
25¢3924,07 10,3941.58 =15.0044,37 3e4
17,1942,67 19,80+3.10 206144,09 6
354124£5,91 5043549.32 15,23411.,04 1.4
3565946431 57,70¢11.23 22,11412,88 1.7
24,2344,08 11,3041,73 ~12,9324,43 2.9
154722439 1647022459 1,23£3.53 , ok

1930 largest

- 1930 smallest



Table 13.

1929

51,0543441
92,3542,02
85,43+2.41
72.8823,61
80.074£5,01
80,72£3.78
7865546442
7601522,22
4042222469
79.61224,35
72,5642,64
73.2222,76
69¢9541.51
76.704,99

62.4042,53
66.06%1.28
72,372.80

76e25%¢1e43
71.95424,44
5747141612
7741521048
72,67%6,72
75.4522,43
34,80+£1.38
46,64%2.17
63,0843,43
54,2242,40
54,44¢1.,94
62.6042,28
56.85%22.,44

7204821666

7360021638
55,2044.88
89,65+2432
8l.31+3,73
74,035,442
64,1543.47

1930

66.804£,92

8l.3041.50
6602045,03
58.,50+1.88
72,3541,80
77.00£1,83
63¢55%1,45
59,5811.20
69952119
71.0041,97
69,7022,45
65,00123,15
67.104$1,16
8042521429
65480421446
64.45%¢,90

74,652,772

7067043,01
80,9022,28
786252100
734102484

664603677
760154¢1.94
51,00£2,00
54,20£1,96
75.95%24,45
55,25£1.90
24,35¢1.71
42,1522,43
376204277
81,20%1,40
76600£2479
5348541675
61.35¢4.01
62¢15%4,75
37¢15%1,94
41,9043,17

1930 largest
- 1930 smallest

Difference

1547523453
-11,05¢2,52
‘19023*5057
-14,5844,07
- T.7245.,32
- 347224,20
-1500016057
-16,6542,52
29,7342,94

Be6123,07

2.86%3.60

8e2244,19
2480£1,90
3¢5541,63

304042492
- 1,6141,56

2,28+£1.,08
- 5.55130 35
B8e9543434

2065441,50
- 4,00#1.70
- 6407+7,71
- .30*3011

1662042,43

7¢56%2,92

12.,8744,22

1.034£3,06
=300942,58
-20.45*5050
‘19065*3069

Be7242417

3¢40543,11
- 1.4045,18
-2803014065
"19016*6004
'36088*5076
=22425444,70

Values of mean of first count, 1929 and
1930, of & group of two-row strains.

Difference
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Table 14, Coefficient of variability of first count,
1929 and 1930, of a group of two-row

strains,.
1929 1930 Difference Difference
EOEQ ﬁlfio
21e2425,15 6¢43+.98 -24,81£5,24 4.7
10.2541,57 2916+4,76 18.91+5,01 3.8
13.20£2,02 3764646439 24426%6,67 366
22,05#3,66 15,0442,31 = 7¢0124,33 1.6
2445444,67 11,68%41,79 -12,8645,00 266
2046743442 11,1221,70 - 9,55%3,82 265
383846459 10,674¢1,62 -27¢7146,78 4,1
13.6642,12 9¢48£1.40 - 4,18+£2,54 1.7
29.,7945,14 7e9641620 -21l.83%5,28 4.1
13,1042,11 13.02£1,99 - «08£2,90 o0
16.18+2,64 1644522655 e 272367 0
16.7522.74 21.5543,57 4,8044,50 1.1
10.,1241.54 8e3121.26 - 1.81%1,99 9
6608#,92 7e¢5221413 le44+1.,46 1,0
16499+2,94 10.38+1.,58 - 6.61l23,34 2.0
7.96*1054 6054*.99 - 1.42*10 67 09
56212679 4,524,68 - ¢ 6941,04 o7
Be 7921633 19,94+3,12 11,1523, 39 3e3
12,3122,35 13.2422,03 ¢9323,11 «3
8¢16#+1,38 5.97% 490 - 2¢19£1,65 1.3
B8e97+1,37 5¢362 81 = 3¢61£1,59 Led
3345927424 2645244427 = Te07£8,41 o8
15013*2.33 11097*3.47 - 3016*4.18 08
18,5842,90 18439+2,87 - ¢1924,08 ol
2066723442 17,00+2,64 - 346T2£4,32 9
22.8024004 15.11*2053 - 7069*4.66 107
2047623426 1601242,49 - 4,64%£4,10 1.1
14,9642,58 329145447 17,95+6,04 260
17,1122, 67 27+084£4,36 9.9745,11 2.0
20010#3,15 34,8845.86 14,7846, 65 2,2
10.71f1063 86072122 - 2¢6422,04 1l.3
8e8421,33 17.2242,67 8e38£2,98 28
4] ,38+7,23 15,2842,36 -26410%7,61 34
12,12+41.86 30e6125,02 18.49%5,35 365
20640423637 35.8746,07 15.4746,94 242
3247345649 24,4943,91 - 8e2426,74 1.2
2543424,06 35e44+5,98 10,10£7,23 l.4

1930 largest
1920 smallest






Table 15,

1929

21.9541.89
57.104,85

39.8041,62
3361743437
40.56%£3.02
44,14+3,94
3948521,87
35050*1037
2004221.93
47,6741Le56
39,7821,83
44,3323,04
3549542416
48,0041,29
38e2322,32
44,4421,10
48,10%4,92

44,5743,10
42,88+43426
40. 29 *0 72

49,15%1,73
43,17+6,48
48,40+2,99
18,55¢1,32
29,26%2,58
35e5344459
205822, 67
3340641603
36¢45£2,07
29,2042,99
47,2845,28
46,6022,28
233041, 69
1604344,38
54,9543,92
371124447
34,90£2,10

1930

29,7042,17
53.57423.22
25455%2,23
24,05£1,53
39e2D£3675
51,8523,95
17.20+1,.88
2le4542,24
39460%2,13
40,8942,18
41,5542, 37
4242224460
50,2521,70
51 .30%1,39
45,70¢1.,19
50410%,89

D3¢25%£,92

51¢30%23430
50.824.08

59.45%1,51
59,10£1,55
46.70%4.,05
52¢30¢.95

32.50¢1,85
344541634
41.1044,40
12,15%1,63
13.70%22,05
26695%21,63
19,5042, 31
6243521, 64
56,7041,51
31le2541464
36¢4545,28
31.4044,62
15,90#¢1,06
14,404£1.23

1930 largest
- 1930 smallest

Difference

7¢75£2.88
- 3¢53£3,33
-14.25*2076
- 9012*3070
- 1.31*4081
771+5,58
-22.65422,65
-14,05£2, 63
19.18+£2,88
- 647842468
1.7742,99
- 241145,51
14.30%2,75
3430£1489
Te4T42461
546641, 70
501541,30

6e 7344453~

7e¢9285,22
19.,16%1,67
99542432
353474 64
3.9043.14
13.95¢2,27
5¢1942,91
$¢5746436

= 86434£3,13
‘19036*2029
- 905012.64
- 9.70%+4.04
1540725453
10.10%2,73
79042, 36
2040246481
-25055*6006
‘21.21*4059
‘20. 50*2.43

Values of mean of second count, 1929 and
1930, of a group of two-row strainse

Difference
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Table 16 Coefficient of variability of second count,

1929 and 1930, of a group of two-row strains.

1929 1930 Difference Difference

oo °
40,39+47,01 34,305,475 - 6,09+9,07 o7
6e9421,05 29¢16$4.,76 22.2244,88 4,6
19.,06#2,97 42,60£7450 2305448,07 249
45.17*3051 29081*4087 "15036*9080 106
29,0345,65 44,74+£7.98 15,71%£2.78 l.6
41,264%7,59 3546826403 - 5,5849,69 o6
22,03422.,48 51e37£9,58 29,34+10,19 269
18,05#2,80 48,994E,98 3069419441 3e3
42,032£7,77 25¢2724,05 ~16.7648,76 1.9
14.,59+2.,27 2247423,60 B8e15%4,26 1,9
20645422442 260 74+4430 602945449 1.2
30621%5,22 48,5149,35 18,30£12,04 1.5
28014*4.57 15085*2.45 "12029*5018 204
12,62+1,93 12.68+1,94 «06%2,74 o0
25+48%24.,56 12,2021.87 ~13.2844,93 267
10.4121.77 8433%¢1.26 - 2,0822.,17 1.0
869721635 7¢9121,19 - 1,0621.,80 o6
52. 65*5042 30.14*4094 - 2049*7035 05
27.65#5,38 376346443 9.9848,38 1.2
be26+,.89 11.91+1.82 6o 6522403 3e3
16,4942,55 12,2641,87 - 4,2343.,16 1.3
54,54+13.41 40,67£7,07 -13,87415,16 9
28e49%4,63 8450x1.29 -19,9944,81 4.2
33054*5056 260 52140 29 - 60 72*7.02 1.0
39.28*7.14 18019*2.83 "21009*70 68 208
54,11411.49 50.23£9.29 3.88¢14.78 3
60690412,99 62.,98+12,72 2,08+18.,18 1l
13.0842,23 70004#14.85 56496+15,02 38
264 68+4,29 28.4124.61 1.5346,30 2
48.,0728,76 65422413.328 17.,15215,99 1.1
52¢3429,82 155042439 -36484410.,11 3e6
22.92*50 65 12049*1091 ‘10043*4.10 205
233.9345,67 24,6243693 - 9,3126,90 l.4
377126645 67¢11413.95 39¢40215,37 1.9
3le7445452 68491£14.51 3761741552 2¢4
53v56%10,38 3646626422 -16,904¢12,10 l.4
2842444458 4041546696 =11,9148.33 l.4

1930 largest
- 1930 smallest
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Figure l. Length of barbed area and "second count" of
the varieties and strains reported in

Table 17,
Y
<
T u . .
T 1 - Ty
|
1 5 5 4 5 6 7

l. Spartan - 1930
2. 70516 - 1930
3e 171502 - 1930
4, 710206 - 1930

5 Ilichigan Black Barbless - 1930
6. 728612 -~ 1930
7 Michigan Two Row - 1930

A Length of barbed area

’ - Second count




Plate 1.

Pirst count strain 70516 (upper).
Strain 710206 (lower).



Plate 2.

Second count strain 70516 (upper), and
strain 710206 (lower).



Plate 3.

“First count strain 71502 (upper), and

strain 728612 (lower).



Plate 4,

-Second count strain 71502 (upper), and

strain 728612 (lower).



Table 18 Differences in variability of the five factors
studied for the six-row strains in 1929,

Difference Difference

OE. i [ ]

Length of awn 13.314625

Length of barbed area 31le99%464 =18,68%,69 27,0
Awn-barbed area ratio 3916481 =25,854.85 3064
First count 3le51l2e63 =18,20%,68 268
Second count 52,256¢1,18 ~38,94%1,21 32,2
Length of barbed area 31.99%,64

Awn=-barbed area ratio 39164681l <= 7,1741,03 7.0
First count 3le51l2463 ¢484£.,90 )
Second count 52.25*1¢18 "20.26*1.34 15,1
Avwn-barbed area ratio 39,16+.81

First count 31le51%.63 7¢6541,03 7ed
8econd count 522521618 -13,09%1,43 9.2
First count 3le512,63

Second count 52.2541.18 -20,7441.34 15.5

- Pirst colauin siialliest



Table 19, Differences in variability of the five factors
studied for the six-row strains, 1930.

Difference Difference

P.E.,Diff,

Length of awn 9.524,16

Léngth of barbed area 30e292e57 =20.774459 35,2
Avm-barbed area ratio 24,944,46 =15,42%,49 3le5
First count 22722441 =~13,20%,44 3060
Second count 474532699 =38.01421.00 38.0
Length of barbed area 30294457

Awn-barbed area ratio 24,942,46 56352673 7e3
First count 226722641 705710 70 10,8
Second count 474532699 =17.2441.14 15.1
Awn-barbed area ratio 24.,94%.,46

First count 22,722641 20224462 3¢ 6
Second count 47,534699 =22.5921.09 20,7
Pirst count 22,728,411

Second count 47453499 -24,8121.,07 23,2

- Mirst column siiallest



Table 20,

Length of awn

Length of barbed area
Awn-barbed area ratio
First count

Second count

11.86+416

Length of barbed area 35.144452

Awn-barbed area ratio
First count
Second count

Awn-barbed area ratio 33.392,49

First count
Second count

First eount
Second count

264334637

354142452
356394649
26433%637
46044t.74

336392649
260334637
46044+ 74

26¢33%637
46e44%,74

464,444,774

Pirst colxin smalless

-23.28%.54
=21e532652
“14047*040
~34.584,76

1,754,771
8e81l2,64
‘11030$090

7062461
'13005*089

=20611%.83

Differences in variability in the five factors
studied for the two-row strains, 1929.

4l.1
41l.4
38e2
45,5

2.5
13.8
12.6

11.6
14,7

24,2

Difference Difference

1



Table 21, Differences in variability in the five factors
studied for the two-row strains, 1930,

Difference Difference

Po.BeDifTe

Length of awn 9.594,12

Length of barbed area 43,892465 =34,304.66 52,0
Awn-barbed area ratio 354472450 =25,8C%.41 6361
First count 27e¢002636 =17,414,38 45,8
Second collmt 57. 84:.*0 80 -48. 25*.0 81 59 Y 6
Length of barbed area 43.89%+65

Awn=-barbed area ratio 350472450 - 8,423.82 10.3
First count 276002636 ~16489%.74 22.8
Second count 57¢842680 =-13.95£1,03 13,5
Awn-barbed area ratio 35,47+.50

First count 27002636 + 8,474,62 13,7
Second count 57¢843.80 <=22,374,94 23.8
First count 27,002,336

Second count 57,844.80 =30,84%,88 35.1

- #®irst colrin siiallesy



Tuble 22, Correlations betwsen the fuctors studied
both two=-row und six-row grouns Tor 1329
1930, comnuted from the avereges of each

£

3ix=row 1929
Length of awn
Lenzth of avin
Lenzth burbed area
First Count
second Count

Six=row 13930
Length of awn
Length of awn
Length buroved area
First Count
Second Count

Two-row 1929
Lengtn of aun
Length of awn
Lengzth barbed area
Mirst count
second count

Two-row 1330
Length of awn
Length of awn
Length barbed areca
First Count
second Count

Y

Length Laroed urea
Seocond count

Jecond count
Awn=burbed areu ratio
Aatm=barbed area ratio

Length burbed area
Jecond Count

sccond Count
avwn=bparbed area ratio
awn=barbed area ratio

Length of varbed area
second Count
second Count
Awn-barbed areu ratio
awn=barved erea ratio

Length of barbed area
second Count
3econd Count
Avn=pdarbed area ratio
awn=barbdcd wreu ratio

.23‘. 04
[ 051. 04
[ ) 761. 02
=754, 02
e 7910 Ol

¢ 364403
[ 181. 04
. 7810 Ol
e 63:. 02
-. 80:. Ol

264,02
015,02
° 731. Ol

e 9810 Ool

“e 77*. 01

414,02
-31%. 02
. 851. 01
-4 593,02
“e 84:. (0)

for

and
hes

~3 O Ol

CNOFWL,
e e ¢ o o
OO

|

OH @#
o o o o o
coocu o

(o) NN

13.0
S
7340

980, 0

77.0

20,8
15,5
85,0
29.5
84,0

de



Table 23.

Correlations, between the fuctors stucied,
both two-row and six-row srouns Zor 1929 and

19350, camuted from the aver:ges of etuch strazin,

X

Six=row 1929

Length of awn

Lenzth of awn

Length of burdbed arca
Frst count

second count

5ix-row 1230

Length of awn
Length of awn
Length Huroed area
Mrst count

second count

™wo=row 1929

Length of awn

Length of awn

Length of barbed area
sirst cocunt

Jecond count

TWo=row 1930

Lengtn of awn

Lenzth of awn

IL.ength of barbed area
First count

second count

Y

Lensth barbed area
second count

second count
Aavwn=barbed areua ratio
awn-burbed area ratio

Length of barbed arca
seecnd count
second count
awn=ourbed arca ratio
Awn-barbed area ratio

Lenggth barbed area
second count

second count
AWn-barbed arca ratio
Aawn-barbed arca ratio

Lenzth o burbed are=z
3eeond count
secend count
awn-buarbed area ratio
avn-bYarbed area ratio

074,11
.29§.1o
. 764, 05
-.754.05
-.8544 03

« 50 44 C9
«3U4s10
.81, 04
-. 031. 07
-. 8‘41. 04

¢244.03
-o 111. 07
7340 04
e 571. 06
~.793403

0504405
S35, 07
08810 02
e 631. 05
~.894,02

269
15.2
15,0
2843

e o o o
OROOo

V) fak)
COOW

e o ¢ o o
[SROEONoNe)

o [and
Cr DO WL

1C.0

Sel
44,0
12,6
44,5
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