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A"TJY 3? roHREIATIOE 3P THE
CHARACTERS OF BARLEY.

Thie Btudy Iti made for the “uri'Otie of
finding whether correlations are present in
variout: chrrrotoro of hrrley and also for the study
of correlation in general. Until recently
practically nothin ' hro been done alont this line,
especially with barley. .ov,ever, we find sone
attention has been paid to the correlation of nitro-
gen content, Mealiness, color f frain and peleae,
lenfth and thickness of internodes, fineness of hull,
PVerrfe woifht per kernel, and lenfth of head.
; ost of this was done before ti e modern statistical
: cthod was introduced.

Correlation, according to octor le Vries ,
Is the name riven to regular coincidences of
apparently independent characters end narks. na
Davenport8 defines it, correlation refers to that
interrelation between separate characters by which
they tend, in 6one degree, to move together. By

studying the insignificant characters of a plant, a



way mey be shown in which they nay indicate an
increase or decrcaeo in the qualities of a more
valuable or commercial character or an indication
of the yield. A character which may be easily
seen or measured may five an indication of the
value of a character which can not be easily exam-
ined . Correlations may be further valuable in
that they may enable Judfment to be passed on the

probable character of the product while the plants

are still yOQunfr. Thit is especially true of
biennial, like sufnr beets, and perennial plants
like fruit trees. It will also aid in the origin-

ation of new hybrid varieties by the physiological
manifestations between the predominant and helcr-
Oiiygate. The relation between these characters
Is indicated by the coefficient of correlation in
this method.

Two classifications of correlations have
been brought forth. Doctor Vebberv divides
correlations into environmental, morphological,
physiological, and cohcrital. Environmental, as
the name implies, deals with correlations affected

by environment, as fertility of soil compared to



prowth of plrnt. llorpholocical correlations rre
thos whore a variation in one character is the
very cause of variations in another, ee with the
increase in size of the psern in corn there is an
increase in the oil content. Physiological
correlations are explainable by well recognized
phy;.iolofieal principles, as excess of leaf pro-
duction in tobacco is correlated with lack of seed
production. A coherital character is defined as
those related to and dependent upon each other in
such a way that they are inherited together. "he
other classification proposed le that by Doctor
East 4. Here, correlations are classified os
somatic and gametic. "he somatic combines the
environmental and morphological correlations oS
Webber, and the gametic consists of coherital and
physiological correlations. he writer prefers
the classification of Webber and deals with the
physiological correlations in this work.

Barley is one of the most prominent
cereals in the United ‘'tatos. At the present time,
it ranks fourth in production and iu increase has

been almost phenomir.al. It has been grown from



the earliest times and was most prominent until the
introduction of oats when its production and import-
ance decreased . In 1866, 11,83 807 bushels of
barley were produced, at which time it ranked sixth
araonf the cereals; but in 1912, by outstripping
buckwheat and rye, barley rose to fourth place with
the production of 223,824,000 bushels. wenty
times as much was produced in 1912 as in 1866, thus
makinp a much larger gain than any oth'r cereal.
7heet, Its closest rival, gained ten times in pro-
duction within the erne period.

For all practical purposes, barley may
be classified into six-rowed and two-rowed types.
It may also be classified according to color of
grain and into brewing and malting barleys. Some
have suggested classifying it as to the percentage
of protein content, e have two distinct types
of six-rowed. rhey are the round six-rowed,
(Hordeito helnetichon) In which the splkelots
appear as if rndiately arranged upon the rechis
giving the head a round form, as in the Utah inter
and the square six-rowed, which is co/.monly called

-four-rowed (Hordeum vulgarc). The head assumes



a square form and it, sometimes known as the Man-
churian type, which comprises ninety-five percent
of the six-rowed barleys grown in the United
States. Two types of two-rowed barley are culti-
vated in the United States. Ore has a long
slender head which bends over or nods when ripe.
Chevalier barley is a typical example and incident-
ally is the type used in this study. Fully ninety
percent of the two-rowed barley grown in the United
States is of this type and is typical of the
Hordeum distichon group. The other type has
broad, short, erect heads with awne sometimes spread-
ing. A good example is the Primus variety. From
these types, sub-types might be made. 'he two awn-
loeo types ere the hooded and the new hybrid awnlese
variety, Arlington avmlees, both of the Hordeum
vulgare group. Three types of hulless barley are
(1) six-rowed bearded hulless, (2) two-rowed bearded
hulless, and (5) six-rowed hooded hulless.

The variety of barley used in this study
is the Hew Zealand two-rowed Chevalier barley.

"his barley belongs to the two-rowed type, known as



the Hordeua dltitiohon which has a lonf slender
head bonding over when ripe. Peefi was obtained
from the liontana State College Experiment Station
and was planted on the college experiment form in
Bozeman. Hontana, on Hay 18th, 191;., in rows
twelve inches apart and individual seeds six inches
apart in the rows. On Eay P8th, the plants came
up. fThey wore irrigated July 18th, and ten clays
later headed out. On ‘eptenbor 27th, they were
pulled up and labeled according to the number of
row and situation in row. Bach plant was tied
separately and all the plants in the sane row wore
tied in a bundle. The bundles were hung up in
the college granary with heads hanging down until
used.

Three hundred and seven plants consisting
of 4,609 culms were examined. "lie individual
plant is taken as a unit end not the individual
culm as is done by some investigators. however,
each culm was examined separately and recorded
accordingly. All measurements were made in

centimeters and all weights in grams.



he following"™ data were obtained:

1. Humber of culms recorded consisted of
the number of culms examined exclusive of the
preen culms which were so green as not to be of

any economical value.

2. The length of culm was measured from the

base of the culm to the apex of the spike.

3. '"™he length of head was measured from the

first basal spikelet to the tip of the last spikelet.

4. The number of kernels per culm included

all kernels produced, those missing being calculated.

5. "he rudimentary spikelets consisted of

those only at the base of the head.

6. "he number of spikelets consisted of all
eplkeleto, whether rudimentary or otherwise. In
the case of this type of barley, there is only one
kernel for each spikelet. "hue, the only differ-
ence between the number of kernels and the number
of spikelets is that the number of rudimentary

spikelets in added to the number of kernels to give



the number of spikelete.

7. he average weight per kernel was ob-
tained by dividing the total weight of kernels

present by the total number of kernels per plant

exclusive of those missing*

8. Total weight of kernels per plant was
obtained by adding to the result of the total
weight of kernels present, the result obtained

from multiplying the weight per kernel by the num-

ber of kernels missing.

9. The weight of kernels per culm was ob-
tained by dividing the corrected total weight by

the number of culms examined.
*

In all of the above calculations, whole
numbers were used entirely, except in the case of
rudimentary spikelets and average weight per ker-
nel in the final averaged result. For these two
cases, it is carried out to the third decimal
place. When the additional number is above
five, one was added to the preceding number, but

iIf it was below five, it was discarded and nothing



added to the preceding number. ~hiB eame rule
was applied in all calculations in the correlation
tables. All determinations are carried accurat-
ely to the third decimal place,using the fourth
number in the eame way as above.

Prom the above nine characters studied,
a number of the most important correlations were
studied for the purpose of determining if there
are any relations between certain characters of
the barley plant.

rhhe following points were considered :

l. The correlations between the number of
culms per plant as subject and the following
characterK as relative : the length of culm, number
of kernels per culm, weight per kernel, rotal
weight of kernels per plant, weight of kernels per
culm and average number of rudimentary spikelets
per culm. As the number of culms per plant in-
creases is there an increase or decrease in the
length of culm, number of kernels, weight per ker-
nel, total weight of kernels or yield, weight of
kernels per culm or yield per culm, and number of

rudimentary spikelets?
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2. The correlations between the lenrth of
culm as subject and the following characters as
relative: number of spikelete per culm, average
weight per kernel, number of rudimentary spikelets
per culm, total weight of kernels per plant, aver-
age weight of kernels p-r culm, length of head,
and number of kernels per culm. ‘hat is, do the
number of spikelets increase or decrease, do the
kernels beco:io smaller or larger, do the number
of rudimentary spikelets increase or decrease,
does the yield per plant increase, does the yield
per culm increase, do the heads become longer or
shorter, and does the number of kernels per culm

increase with the increase in the length of culm*

3. The correlation of the length of head as
subject and the following relative oh?meters:
number of rudimentary spikelets, average weight
per kernel, number of kernels and total weight of
kernel. In other words, does the length of
head give an indication of the number of rudiment-
ary spikolotG, of the individual weight per kernel
of the numbers of ernels per culm or of the yield

of the plant.v



-11-

4. "he correlation of the euljectlve char-
acter, number of kernels, and the relative char-
acters, average weight per kernel, number of rudi-
mentary spikelete per culm and the total Wetight of
kernels per plant, the largest kernels, the larg-
est number of rudimentary spikelete, end largest
yield present where there is a larger number of

kernels?

5. The correlation between the average
weight per kernel as subject and the average
weight of kernels per culm and the total weight
of kernels per plant as relative were next con-
sidered, Are the larger kernels from the heav-
iest yielding culms and from the heaviest yield-

ing plants?

6. The correlation of the number of rudi-
mentary opikelets per culm as subject was deter-
mined with the total weight of kernels per plant
as the relative. Does the number of rudiment-
ary spikolets give an indication as to the yield

of the plant?
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Dne to the Irck of work done on berley
by the modern statistical method, references will
be made to work done on wheat and o ts by the
most prominent plant breeders. Comparison be-
tween their work and the writers will be made as
the discussion of the correlations are taken up.
References are made to work done with oats by
Leighty5, Valdron5, Love7, and Humbert8, and with
wheat by ,aldron5, Robertsy and Heyers

leighty used 500 Rixty Bay oat plants
composed of 1974 culms. The work was done in
Ithaca, llew York. Waldron did his work in
North Lakoto on measurements of 1,000 oat culms
and on wheat. Love at Ithaca, Hew York, in
studying the large and small grain question,
worked with different varieties and sowed hand
picked seed. Roberts of Manhattan, Kansas,
worked with various strains of wheat. Meyers
studied the "Effect of Fertility upon Variation
and Correlation in /heatV Dawson's Golden
Chaff Wheat was grown dm soils of different degrees
of fertility. These soils wore sand, ordinary

garden soil without treatment, and the same



garden soil with eighty tons of manure and nine
hundred pounds of acid phosphate per acre.
Hmabert worked with two lines of wheat designated
as Line k and Line B. Eight hundred end twenty-
five culms were used in Line A and four hundred
end six culms in Line 3. This work was done
at Cornell and has not been published, but has

been mentioned by Leighty.
Correlation Data.

In answer to the question whether there
is a longer culm found with the larger number of
culms, Table Ho. I is given. The correlation
0.18Et 0.037, shows the relation between the
number of culms per plant and the length of culm.
This correlation is not very high and it can only
be said that tall plants are more liable to be
present where the greatest amount of tillering
occurs. A great dependence can not be put on
this correlation as the coefficient of variabil-
ity, 38.830 2 1.205, is high as well as the
standard deviation, 7.038 2 0.192, of the number

of culms. Yo standard deviation of the length
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of culm i« G till hirher with 8.686 t 0.242,
hut the variability coefficient is low, being
9.448 0.257. Roberts in studying wheat
found a correlation of 0.2810, but the differ-
ence between this correlation and the writers
nay be due to the fact that Roberts used wheat

while barley ie dealt with in this paper.



Number of culms per plant.

TABLi;; KO. I, Correlation between number of culms per plant
and length of culm.

( r - 0.182 *0.037)

Length of culm in centimeters

56 62 6~ 68 71 74 77 80 63 8 89 92 o5 98 101 104 107 HO :
6l 64 67 70 73 76 79 82 85 88 91 94 ICO 103 106 109 112 zTotals
2 2 4
1 | | 3 6
: | . | | % f 2 2 | 2 | 16
3 3 5 5 1 36
| | | 1 | 3 2 4 2 6 7 % g g 3 1 47
% 3 3 il 7 6 g g 7 13 2 1 64
3 7
4 4 4 4 Alfs o 4 g%f
| 1 | 2 5 | 3 6 5 3 1 29
| | | | 4 | 3 12
| | | 3 6
1 1 | | | 1 6
| | 1 3
0
|

0 10 2 3 6 8 11 19 22 5 36 41 49 38 30 7 2 307



In ‘'able Y.o» Zt the correlation be-
tween the number of culme per plant and the number
of kernels per culm is 0.102 j- 0.038. which is
rather low* Nothing definite can be drawn
from this, further than the fact that a large
number of kernels is just as apt to be found on
a plant with few or many culms. 'Ihe standard
deviation of the number of culms is 2.404 = 0.065
and the coefficient of variability is 8.146 *
0.222. Both are rather low. "he corre-
lation is more dependable in this case than in
able Ho. I, as the standard deviation and coeffic-
ilent of variability is lower for number of kernels
than for length of oulm, but still on account of
it being high for the number of culms, the corre-
lation can not be much relied upon. Roberts
found a correlation of 0.1805 and arrives at the
same conclusion as the writers. leighty, work-
ing with oats, finds a correlation of 0.4226
0.0248 and concludes that as the number of culms
increase, the number of kernels borne by each
culm increases. The difference in the cereal

used may be due to the different results again.



TABLK BO. 2. Correlation "between nuEiber of culms per plant and
number of kernels per culm.
( r = 0.102 * 0.038)

Lumber of kernels oer culm

24 25 26 27 28 29 30 31 32 33 34 35:Totals
: 4
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A correlation of -0.157 ~ 0.056 le
“hown In able Ho* & tvliere the number of onlins
Per plant is correlator! with the average nunbsr
of rudimentary spikelete per culm. This in-
dicates that the larfer number of rudimentary
spikelets is more often found on the plants which
tiller least. "he standard deviation for the
number of rudimentary ~pikelets is 0.310 i 0.009,
which is low. The coefficient of variability
is 24.031 jt 0.69, whi h is a little M fh. The
variability of the two characters discussed is
rather high so no great dependence can be placed

on the above correlation.



timber of culms wm oo ¢

TABL . }»0. 3. Correlation between number of culms per plant
and number of rudimentary spikelets per culm.
(r =-0.157 * 0.038).

timber of Rudimentary spikelets per culm.

Je35 .45 55 65 <75 85 95 1.05 1.15 1.25 1.35 1.45 155 |.65 1.75 1.85 1.95 2.05
.44 54 64 .74 -84jsji| 104 1.14 1.24 1.34 1.44 154 164 |.74 1.82? 1.94 2.04 2.14 Totals
| | 2
4 2 6
7-9 1 | 2 2 2 | 3 2 I | 16
10-12 I I 2 I 3 4 1 12 3 3 I 4 I I 38
”“ 2 I 3 I 2 5 -§ 7 6 2 5 2 5 1 I 47
: I % 5 12 6 10 8 6 4 1 4 I 2 64
19-21 I 2 7 7 4 4 8 5 5 | 4 l 51
22-24 - I 2 2 3 6 5 3 2 24
25-2? I 3 2 § 5 6 1 2 2 I 1 29
28-30 1 2 2 1 1 3 I I 12
31-33 1 2 2 I 6
34-36 I 2 I 2 6
. I I I
1633 3
43-45 1 1
Totals: 2 0 5 6 21. 24 37 39 29 17 16 14 9 4 | J22

_19”
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Again, a correlation of -0,164 ~
0.037 is recorded in able Ho. 4, in which the
number of culm per plant ie correlated with
the average weight per kernel. It is hero
shown that the larger kernels are moro often
on the plants with the least tillering. The
standard deviation of the average weight per
kernel is 0*005 jt 0.000, and the variability
coefficient is 15.158 0,364. Both of those
are fairly low so more dependence can be placed
in this than any correlation so far discussed,
leighty found a very low correlation of 0.0003
+ 0.0302 in this case and believes that large
kernels arc obtained about equally from plants
with many or few culms. Iteyers found in the
wheat eown or. ordinary soil a correlation of
0.013 + 0.032 and on the sandy soil 0.301 *
0.027. On candy soils, a great deal of
variability occurs and this correlation can not
be depended upon. From these results, it may

be concluded that the number of culms has little

or nothing to do with the siae of kernels.



TABL INO, 4, Correlation between number of culms per
plant and average weight per kernel.
(r s-0.164 ¢ 0.037).

Weight per kernel in grams.

.022 025 .028 .031 .034 37 .040 .043 .046 .049 .052 55
.024 027 .030 .033 .036 .039 .042 045 .048 051 .054 057 Totals

= 1- 2 | | 4
S 4-(‘:’ | 3 | | 6
o 7-9 I 2 3 2 4 2 2 16
= 10-12 I 2 3 7 8 6 5 4 I I 38
o 2 | 3 8 10 10 6 2 3 1 [
" %8%? [ ? éo 10 21 12 4 3 I
£ - 3 11 13 11 5 |
S 22-24 2 3 5 9 2 1 2 gﬁlf
© 25-27 2 3 8 4 9 2 29
4 28-30 3 5 2 2 12
. 31-33 2 2 2 5
3 34-30 2 2 | | g
£ 37-39 I 2 3
S 40-42 o
< 43-35 1 x
Totals 2 7 19 35 61 75 25 14 7 | 2 307

-21-
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A rather high correlation exists be-
tween the number of culms per plant and total
weight of kernels, Table Ho. 5 chows this
to be 0.823 * 0.012. On account of the high
standard deviation of 7.230 + 0.197 and co-
efficient variability of 43.348 + 1.364 in the
total weight of kernels and 7.038 4 0.192 and
38.830 2 1«205 respectively of the number of
culms, a great dependence can not be put upon
the absolute truth of this correlation. How-
ever, the correlation is eo high that no other
conclusion can be drawn but that a larger
number of culms will give a larger yield per
plant. Leighty likewise finds a high corre-
lation of 0.8496 t 0.0084 and arrived at the

sane conclusion



TABLh BO. 5 Correlation between number of culms per plant
and total weight of kernels per plant.
(r : 0.832 ¢ 0.012)

Total weight of kernels in grams.

| 4 7 10 13 16 19 22 925 28 31 34 27 40
3 6 9 12 15 18 21 24 27 30 33 36 39 42 Totals
3 |
2 | 8
8 5 | 2 1
1 3 9 14 8 3 '
1 5 14 15 11 | 47
1 7 22 19 10 s 6A
I 2 10 12 14 9 2 | Y
I 2 4 4 5§ 7 | 24
11 7 7 8 2 3 29
2 5 3 2 12
I 2 2 6
1 2 | 1 1 6
1 1 | 3
Q
f 1 |
» 14 21 39 jx 51 -3J] 28 26 8 6 3 2 I 307
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Tatilc Bo. 6, shows a correlation of
-0.111 t 0.058 between the number of culms per
plant and weight of kernels per culm. Troia
this. It my be concluded that there is gener-
ally a smaller yield per culm in plants with a
large number of culms. This correlation is
not high and is not altogether dependable.
The standard deviation for weight of kernels
per culm is 0.200 + 0.005 which is low and the
coefficient of variability is 17.955 = 0.505,
being fairly low. But the number of culms
iIs not very uniform and thus makes the
correlation somewhat less valuable, Loifhty
found a correlation of 0.4005 X 0.0253 with
oats and Roberta, 0.8345 with wheat, Both,
therefore, believe that there is a larger yield

per culm with the increase in “ho number of

culms. The three correlations given vary
widely. That so great a difference is due to
IS a question. Two probable reasons are the

differences in crop used and the different con-

ditions under which the plants were grown bb to
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fertility and cultivation.

Due to the fact that there is both
a largo standard deviation and coefficient of
variability, no great dependence can be put
on these correlations ac this character
varies a great deal. Hot ouch uniformity
exists. Only one positive fact can be
drawn |l with the larger number of culms, there
is a larger yield. This is what is desired.
Tillering Is a character that should be im-
proved . The slight disadvantages shown by
the correlations are offset by the slight

advantages in the othr correlations.



TA>L-u NO. 6. Correlation "between number of culms per
plant and weight of kernels per culm.

(r .-0.111+ 0.038).

welfldbt of kernels ner culm in grams

P
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3 5 14 7 5 4 1 3 I
4 7 11 19 10 7 1
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I 2 4 3 2
2 I 2
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I 2
|
35 62 72 44 19 9 iL |
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In Cable Ho. 7. the length of ouln
Is correlated with the length of head. "he
correlation found was O«#€9 ~ 0.036. This
indicates that a longer head le found on the
taller plants. Although the correlation
Is not high, it racy he termed as fairly high
and positive enough to ho helpful in select-
ion. Both the coefficients of variability
are low, being 9.448 t 0.257 and 9.156 +
0.249 for the length of culm and head res-
pectively. however, the standard deviation
iIs high for the former character being 8.886
t 0.242 and fairly low for the latter, being
1.027 jt 0.028. The correlation can be de-
pended upon as nearly true. Hoberts found

a slightly higher correlation of 0.29: 2.
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TA3LS HO. 7. Corrclrtlon "between length of
GUIri end Iength of head,
fr =0.269 * 0.056)

Length of herd in centimeters

78 9 10 11 12 13 14 7otels

53-55 | |

56-56 0

59-61 O
: 63-64 | |
© 65-67 6
© 68-70 | | P
: 71-73 | 3
: 74-76 1 1 3 | 6
: 77-79 | 2 3 | 8
: 80-8;. |1 3 4 2 | 11
: 85-85 4 3 11 | 19
© 66-88 | 5 6 9 | 22
© 89-91 | 7 10 12 | 31
© 92-94 2 7 13 11 3 36
© 95-97 2 5 14 17 2 | 41
© 98-100 | 6 21 18 3 49
:101-103 | 4 12 20 | 38
:104-106 | 3 13 11 2 30
:107-109 3 4 7
:110-112 2 2
:Mtels * | 14 45 107 119 1Q | 307



latle So. uehowe a correlation of
0.216 2 0.037 to exist between the length ,of
culn and number of kernels per culm. This
iIs e fair indication that there are a larger
number of kernels on the taller plants.
Roberts finds a much higher correlation
existing. He obtained 0.6664. which in-
dicates that the relation is a great deal more
positive than that of the writers. The con-
stants are somewhat lowt especially ae to the
variability coefficient, but the standard
deviation is somewhat high in both cases, es-
pecially with the length of culm, being 8.866
2 0.242, and fairly low in the other character,
2.404 2 0.065. On the whole, both characters

are fairly uniform.
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TABLS HO. 8, Correlation between length of

(r

22 23 24

: 53-55 |

: 56-58
J 59-61
M 65-64 |
ii 65-67
% 68-70
4 71-73 |
c. 74-76
g 77-79

: 80-82

85-65
S: 86-88
h: 89-91 |
0: 92-94 |
95-97

°:98-100

101-103 2
+1:104-106 | I
c:107-109

110-112

N

:Totals 3 2 9

cula and number of kernels.
- 0.216 2 0,037)

©® of kernels per culm

25 26 27 28 29 50 31 32 33 34 35 Totals

w
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A low correlation of -0.077 + 0.05U
exists In Table Ho* 9, where the average
length of culm Is correlated with the average
number of rudimentary spikcletc per culm.
Three hundred and five plants are used in
studying the rudimentary Bpiiceletel because
two of tho plants did not have any. Vith the
standard deviation of length of culm high end
the coefficient of variability of rudimentary
eplkelete fairly high, the correlation cannot
be depended upon as the true one to any degree.
The greater number of rudimentary aplkelets is
just as apt to be on tall plants re on shorter

and probably will occur more often on the taller

plants.



TABLti BO. 9. Correlation between length of culm and average
number of rudimentary spikelets per culm.
(r - 0.077 = 0.038).

45 55 Buraber of rud|mentary splkelets pex culmi
.35 .65 1.05 1.15 1.25 i.35 1.45 1.55 1.65 1.75 1.85 1.95 2.05
.44 54 64 .74 84 82 1 04 1.14 1.24 1,34 1.44 1.54 1.64 1.74 1.84 1.94 2.04 2114 Totals
.153-55 | I %
56-58 0
d: 59-61
62-64 % O!L
S: 65-67
Z: 68-70 : 1 1 é)
g. 71-73 : I I 1 )
74-76 I 1 2 I | |
77-79 2 2 | | 1 f
80-82 % I2 é 1 1 3 | | | 11
1 4 2
Sl grgn = I 1 3 3 3 2 3 3 % % ? %g
3: 69-91 : | I 1 2 2 8 5 4 1 2 I 2 I 31
92-94 I 2 1 3 2 5 5 5 4 2 I 2 2 | 36
0: 95-97 : 4 2 6 1 6 7 7 4 2 | 40
.q: 98-100 ; 1 : 2 1 % g 4 5 4 4 3 l 5 2 3 | 49
* 5 5 3 9 5 2 |
$11824—206 : 1 | 11 2 2 3 0 3 3 3 45 5 3
107-109 : | 3 2 | 7
:110-112 | | 2
. Totals : 2 o 5 6 5 23 24 37 35 20 17 16 14 9 4 | 305

-S|-
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In atlo IToe 10, the length of culm
it correlated with the*number of eplkelets.
he oor elation found wae 0,210 t 0,037, which
niftht be termed a little lower than a fair
correlation. Ohe greater number of
spikelote is liable to be on the taller plants.
Hot e very high standard deviation exists in
the number of spikelets. It is 8*454 ~ 0.057
and the coefficient of variability is 8.004 +
0.218, which is rather low. "he correlation

can not be depended upon a great deal.
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TABL:-: HO. 10. Correlation between length of eulzn and
number of splkelets.
fr =0210 t 0.037).

Humber oi splkelets per culm

23 24 25 26 27 28 29 30 31 32 35 34 35 56 Totals

63-55 I I

55-66 Y
59-61 0
62-64 I I

65-67 0
66-70 I I 2
71-73 I 2 3
74-76 I 2 1 2 6
77-79 P A I IR N B 6
60-82 2 | I 3 1 1 2 11
63-85 2 2 3 1 5 3 3 19
86-88 I I 2 1 5 5 5 | | 22
89-91 I | 2 3 9 3 7 4 | 31
92-94 2 2 3 2 2 3 103 4 4 | 36
95-97 I I 3 3 7 3 8 11 2 2 41
98-100 4 5 8 9 11 7 5 49
101-103 5 I 1 2 1 7 128 3 38
104-106 | I I I 3 3 £ 105 3 30
107-109 i 2 2 I 7
110-112 [ I 2

Totals 31 7 14 14 19 25 59 60 57 41 22 4 | 307



A very low correlation of 0.029 *
0.038 exists between the lengt]: of cTilra and
average weight per kernel as shown in "able
Ifoe 11. "hie correlation Indicatoe that
the larger kernel is found indiscriminately
on the taller or shorter plant, or probably
slightly more on the teller plant. "he con-
stants are all low, except the standard de-
viation of length of oula which is somewhat
high, but this alone would not cause the corre-
lation to vary much from Itc present relation.
A great deal of discussion and work has been
carried on as to the two characters mentioned,
leighty finds a correlation of 0.2180 t 0.0287,
aldron with oats, -0.404 *0.017, and with
winter wheat, 0.160 t 0.084; Love, 0.278 £
0.033; Illeyers on sandy soil, 0.509 ™ 0.022
and on ordinary soil, 0.480 £ 0.025, and
Humbert in Line A, 0.522 2 0*716, and in ,ine
B, 0.506 + 0.025. Thus it will be seen a

great variation in results occur, from ‘aldron

with -0.404 t 0.017 to Humbert with 0.552 4
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0.016. aldron lellevco the larger kernels
are found on the shorter plants end Humbert,
together with the other writers mentioned, be-
lieves the larger kernels are found on the
taller plants. For such a large difference,
there should be some reason, but nothinr de-
finite is yet known. I’'ore work is necessary
before any positive reason can be assigned

for about a 95* difference which occurs in the

above case.
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TABIB HO. 11. Correlation between length of oulm

and average weight per kernel.
(r =0.029 + 0.038?.

Average weight per kernel in z =—

.022.025.028 .031 .034 .037 .040 .043 .046 .049.052.055
.024.027 .050 .033 .036 .039 .042 .045 .048.051.054.057 Totals
53-55 | I
56-58 0
59-61 0
62-64 | I
65-67 0
68-70 | | 2
71-73 | | | 3
74-76 | | 3 | 6
77-79 | | 4 | | 8
80-82 | 5 | 3 I 11
83-85 | 3 | 4 4 3 2 | 19
86-88 | 3 5 4 4 2 2 | 22
89-91 2 5 4 8 6 2 3 | 31
92-94 | 2 4 4 7 10 4 2 | | 36
95-97 2 2 | 9 10 10 2 2 2 | 41
98-100 | | 2 7 13 10 10 | 5 | 49
101-103 | 2 11 9 8 5 I | 38
104-106 3 3 3 10 5 6 30
107-109 2 2 3 7
:110-112 I | 2
: Totals 2 7 19 35 61 75 59 25 14 7 1 2 307
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In able Ho. 12, a correlation of
0.241 jy 0.036 Is found to exist between length
of cuin and total weight of kernels -or plant,
'hls is a fair correlation indicating that a
higher yield would to obtained from the taller
plants. "he constants of the total weight
of kernels is high and the correlation here
found Is liable to vary a great deal. Leighty
finds a fairly high correlation of 0.6866 +
0.0159 existing, while ove finds a fair
correlation of 0.294 t 0.032, which somewhat
coincides with the result of the writer.
Leighty and Love both conclude that the taller

plants give the better yield.
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TABLS NO. 12.

::53-55
: 56-58
: 59-61
: 62-64
: 65-67
: 68-70
: 71-73
: 74-76
D 77-79
: 80-82
: 83-85
: 86-88
: 89-91
: 92-94
: 95-97
: 98-100
:101-103
:104-106
:107-109
:110-112

: Totals

.I:

r
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Correlation between length of culn

and total weight of kernels per
plant.

* 0.241 t 0.036)

‘otal weight

14 7 10 13
369 12 15

NADRWOCINUTW=—
—— 0 ORUTUT~NO AN NN —
|_\

39 63

of kernels per plant in me

16 19 22 25 28 31 34 37 40

18 21 24 27 30 33 36 39 42

2

I I
3 I
4 1 2 2
3 1
5 3 4 5
6 3 5 3
7 5 5 6
9 8 4 3 2
6 9 4 1 |1
6 5 2 6 |
I 2

51 36 28 26 8

otals
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A correlation of 0.147 t 0.038 la
found between the Itngrth of culm and the aver-
Rr-e v/eifht of kernels per culm in able Ho. 13.
"hie ie somewhat low and the constants are not
very higrh. indicating* that the characters are
somewhat uniform. The conclusion is that no
marked relation exists between the two char-
acters, but it may be said it is a little
better than even that the greater yield per
culm would be on the taller plants. Lel 'hty
concludes this correlation to be very divided
when he finds the Mph correlation of 0.843 f
0.0088 and the sane nay be said of Humbert, who
finds in Line A a correlation of 0.685 +0.012,
andin Line 3, 0.662 t 0.018. Ho very high
correlations are found to exist between the
lenpth of culm and the other characters. "he
most disputed point io whether the Irrpest
kernels are found on the tallest plant and all
take exception to Waldron who believes the
tallest plant has the largest kernels as a

rule Ho negative correlations are recorded



with the length of culm and ae a result it
may he said that there would he no mistake

In selecting the tallest plant for the pur-

pose of improving "barley.
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53-55
56-58
59-61
62-64
65-67
68-70
71-73
74-76
77-79
80-82
83-85
86-88
89-91
92-94
95-97
98-100
101-103
104-106
109-109
110-112

Totals

7ABLE HO. 13.

.0j.va.ba .93
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Corrolctior letwoen length of

cnla nnd weight of kernels per

oulin.

fr =0147 f 0.038).

height of kernels per culm In grams.

1.03 1.13 1.~

l.zm

K ~'1.33T TSSTCWg

JT2.8E.92 1.02 1.13 1.22 1.32 1,42 1.52 1.62 1.72 1.82 Totals

13

ORhO=d W=—DNN

35

2
I
I
2 4
I 5
7 3
0 6
2 7
S 9
7 10
3 5
I 6
2
I
37 62

WhNN Ar=0CI—pW

WP NN —

N



A hifh correlation of 0.739 *
0.017 is found between the length of head

and the number of kernels. This ie shown
in ‘able To. 14. "he longer head will
have the larger number of kernels. ~he stan-

dard deviation and coefficient of variability
as n whole are rather low and the correlation

obtained is rather positive in its results.
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TABLE 1iO¢ 14. Correlation between length

of head and number of kernels
per culm.

( r z0.739 +0.017).

Number of kernel8 per culm.

22 23 24 25 26 27 28 29 30 31 32 33 34 55 Totals

72 2
Q | |
9 1 2 3 4 1 2 | 14
10 6 5 2 5 12 11 3 | 45
5011 3 9 5 7 2357 23 107
12 4 0 5 233928 2 | 119
§> 13 | 3 6 7 | 18

14 | I

“otale Z 2 9 13 12 16 29 39 63 66 36 15 3 | 307
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In Table Ho. 15, Uie correlation
between the length of heed end the number of
rudimentary epikelets per culm ie shown.

The correlation of 0.301 ™ 0.038 may termed
a fair positive one and indicates that as the
number of rudimentary cplkelets increases

the length of head increases to a rather fair
extent. Being that the constants are not
exceedingly high and in two cases somewhat
low, the correlation will not vary much from

the one riven



TABLE£ LO. 15.
cui:?ad a,id n™ter °f

(r . 0.301 ¢ 0.035).

Euraoer
slaJs -MM.:s 2 ?) L.S M ;:f; B ;15 :0S {m;; i-;;
I I
é s, 2 R | | |
3 7 8 9 7 4 2 I
I 1 314 10 19 10 18 1 7 4 a4 b
4 5 11 12 12 22 17 11 7 5 5
2 | 2 1 I3 1
1
5 21 37 39 39 29 17 16

-4j-



A correlation of 0,386 ¢ 0,033
is found between length of head and average
weight per kernel as shown in "able Po, 16,
The constants are all rather low for both
the characters. The largest kernels cone
from the longest heads, which is eonewhat
contrary to ,aldron’s findings, as he
obtained -0,511 += 0.015 and concluded that
the largest kernels cane from the shortest
heads. Crop differences and different
degrees of fertility nay here again affect

the difference in results.
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TABLS HO. 16. Correlation letween length of head and
average weight per kernel.

( 17 =0.366 £0.033).

Average weight per kernel in rrrnre.

.022 .025 .026 .031 .034.037.041.043 .046 .049 .052.055

< .024 .027 .030 .033 .056.039.042.045 .046 .051 .054.057 Totele
7 | | 2
_ 8 | |
” | 2 3 2 4 | | 14
JSIO : 2 4 11 15 5 3 4 | 45
| 8 8 27 27 29 5 | | 107
m5|2 2 2 11 15 36 24 14 10 4 | 119
:H I I 2 5 2 2 3 | I 18
-« | |

Total 2 7 19 35, 61 76 59 25 14 7 I 2 307



46 —

A low correlation of 0.096 + 0.056
exists "between the length of head and total
weight of kernels. This is shown in Table
Ho. 17. A high standard deviation and co-
efficient of variability exists in the letter
character. "'bus, not much weight can be
put on the correlation given, as to its value.
A largo yield is a little more apt to occur
where the largar heads are found. As in-
dicated in the above discussion as to the
length of head, the longest head is not so
valuable as one might suppose as to its yield-
ing capacity from a scientific point of view.
However, it is shown poiltlvely that the number
of kernels increases with the length and this
Is very valuable fr >ma seedsman’s point of
View. Also the weight per kernel is greater
on the longer head. A long head is found to
be desirable, especially for the securing of a

larger number of kernels and a larger size.
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"ABLX HOe 17. Correlation het.veen length of head
end total rsight of kernels per
plant.

(r =0.096 t 0.038).

Total weight of kernels per plant in grams

| 4 7 10 13 16 19 22 25 28 31 34 37 40
3 6 9 12 15 18 21 24 27 30 33 36 39 42 Totals

7 I

Q | f

9 1 3 1 4 4 1 14

i P T N

23 17 816 4 2 I

12 | 7 3 12 36 16 1515 6 4 3 ? I ﬁg

13 3 4 4 1 5 I 18

14 I I
Totals 914 21 39 63 51 36 2826 s o 3 2 | 307



-48-

A Gmail negative correlation le
recorded in Table Ho. 18, where the number of
kernels per culm ie correlated with the number
of rudimentary aplkolete. "he correlation of
-0.017 t 0.039 indicates that the two char-
acters are more or loss independent of each
other. As a whole, the constants are not
high and the varieties from the correlation
given would be small. he same number of
rudimentary spikelots will appear on the

heads having few or many kernels.



tuber of kernels per culm

1 22
: 23
1 24
: 25
1 26
: 27
: 28
1 29
: 30
31
: 32
: 33
1 34
: 35

:Tot-

SN
NS

TABL : ' 0.

18.

of rudimentary spikelete per culm.

--0.017 ¢ 0.039).

(r

~-r.. = Kumber oi

o
ey

NN = =

rudimentary

Bp
65 15 1.
52 03 8% 183 193 133 152

NWOWOTNON =

24

I

I
I I I
| 3 2
I 2
4 2 2
2 I I
3 3 6
I 5 5
12 11 12
2 5 3
I 3

1
LIS LU

ikeletB per culm.

1e35 1.45 1.55 1.65
1.14 1.54 164 1.74
| 1
|
|
2 1
3 1 2
1 | |
5 | 4 2
3 3 2
6 8 3 2
11 5 3 I
9 2 3 2
| 2 2 2
2 |
..J BL 1z JUa....

49

1

1.

14

Correlation between number of kernels per culm and number
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A front, deal of interest hoe "been
manifested in the relation between the number
of kernels end the average weight per kernel.
Table !'To. 19 shows a correlation of 0.239 ~
0.036 to exist between these two characters.
The constants are rather low and this corre-
lation can be depended upon to bo nearly
correct. A 24’ correlation is not very
high, but it is high enough to give a fair
estimate that with the larger number of
kernels there would generally be larger ker-
nels present. JBIdron found the contrary
to be true with r correlation of -0.595 *
0.013 with oats end 0.115 0.031 with
winter wheat. Leighty and Love obtained
0.K26 £ 0.0297 and 0.251 0.033 respect-
ively, while Humbert in Line A found 0.300
» 0.021 and in Line B 0.418 = 0.027 to exist.
These writers believe the larger kernels to

be present where the larger number of kernels

appear



TABLIi HO. 19.

51-

Correlation between number of kernels
Per culm ana average weight per kernel.

(r 5 0#E39 j 0.056)

verafre weight per kernel in rranis.

.022.025 .026 .031 4054.037 .040.043.046.049.052.065

.024.027 .050.033.056.039.042 .045.048+ 051.054.057

22

25

24

25
26
27

26 |
29 |
30

31

32 I

L *av®erpyg

Su 35

rTotals 2

I
I
5
2
2

2
I
3)
3 7
4 6
2 4
)
I 2
I
19 35

|_\
—_dW~NOWoooN

(o]
=

75

NN

e
—WOWoOO -

59

—bhdOINWO

25

Totals

3

2

9

13

I 12
I 16

29

I 39
63

I 36
| 15
I 3
I

NOTW =N

14 7 1 2 307



In "able No. 20, the correlation be-
tween the number of kernels and the total
weight of kernels per plant is given. The
correlation is 0.278 0.036. This is not
as high as might be expected when it is gener-
ally thought a large yield is directly based
upon the number of kernels, but from a scien-
tific point of view in thie case, a close
relationship is not found. However, this may
be due to the high variability coefficient of
the total weight which is 43.348 + 1.384. It
is believed by the writer that with a larger
number of kernels there will be a higher
yield. "he large correlation of 0.985 = 0.001
found by Love still furthers this opinion.

A large number of kernels per culm
is a profitable character to seek after. Al-
though the correlations found are not high, the
percentage is high enough to indicate the
value of this character such that it will be
taken into consideration in the selecting of

plants for improvement.
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TABLE NO. 20. Correlation "between number of kernels
per culm and total weight of kernels
per plant.

(r =0.278 ~ 0.035).

Total weiKht of kernels per plant in grams

4 7 10 13 16 19 22 25 28 31 34 37 40 Totals.
6 9 12 15 16 21 24 27 30 33 36 39 42

22 | | | 3
23 1 1 2
e 24 2 4 2 | 9
a 25 I 4 2 2 2 1 |1 13
« 26 | 2 5 | 2 | 12
27 2 4 4 | 2 1 2 16
b 28 3 4 4 3 6 5 1 2 2 29
v 29 2 6 610 5 4 2 1 1 1 39
30 2 2 2 6 16 10 8 5 6 3 2 | 63
ko) 31 | 2 4 12 11 12 7 8 3 2 2 2 66
32 | 2 3 7 6 4 7 4 | | 36
L's 33 2 2 3 2 4 | | 15
iy 34 I I 3
@ o 35 | '

Totals 9 14 21 39 63 51 36 28 26 8 6 3 2 | 307



‘able Jio« 51 ehovro a correlation
of 0,165 ~ 0,037 for the cvcrage weight por
kernel and the total weight of kernels per
plante "his correlation is due to vary,
because the constanta for the total weight
Ic: very high. 'Oilu correlation indicates
that the chances are a little nore than even
that the larger kernels will give a larger
yield. Love finds a higher correlation
of 0.357 0.031 and coneludeo that a greater

yield 1is produced from the largest kernels.
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TA3LS MO. 21. Correlation between average weight per
kernel and total weight of kernels per
plant.

f r =0.165 <0.037).

Total weight of kernele per plant in

| 4 7 10 13 16 19 22 25 28 31 34 37 40
3 6 9 12 15 18 21 24 27 30 33 36 39 42 Totals
£.022-.024 2 2
Wi .025-.027 3 2 1 1 7
Oa:.028-030 3 | 2 4 3 3 | 2 19
1'031-.033 2 4 413 6 2 2 1 | 35
i ©'034-036 5 2 10 610 14 6 8 | Cl
§:*037-039 3 2 2 9181310 5 8 2 2 75
040-042 2 5 410 9 7 9 4 3 4 2 59
043-046 2 1 2 6 4 2 4 1 2 | 25
atf:046-1048 2 2 2 2 £ 3 | 12
:'049-.051 | | 3 2 7
0:052-.054 | |
-1055-.057 | 2

: Totals 914 21 39 63 51 36 2826 8 6 3 2 | 307



A very Inrg"”e correlation is
found to exist in Table I'o. 2£, where the
average weight per kernel ie correlated
with the average weight of kernels per culm
The correlation found is 0.889 + 0.008.

As none of the constants can be termed high
the correlation found can be depended upon
to be rather representative. This corre-
lation gives positive assertion that a
higher yield per culn exists with the pre-
sence of large kernels.

A large kernel is a very desir-
able character as it indicates a higher
yield per plant and especially a higher
yield per culn. In other correlations
discussed in this paper, a large Kkernel
gives an indication that an improvement oco
urs. Large kernels should always be used

in improving a variety of barley.
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TABL'7 HO. 22. Correlation between average weight per
kernel and weight of kernels per culm.

fr -0889 + 0.008).

Weight ol kernels ier culm in grams.
.63.73.83 .93 1.03 1.13 1.23 1.33 1.43 1.53 1.63 1.73

y B .712.82.92 1.02 1.12 1.22 1.32 1.42 1.52 1.62 1,72 1.82 Totals

1.022-.024 2 2

:.025-.027 4 2 | 7
= :.028-030 6 4 8 | 19
20:.031-.933 1 | 11 16 6 35
- 1:2034-.036 13 16 25 9 61
= .059 2 3 23 40 7 76
- .042 I 9 20 26 3 59
>5:.043-.045 I 3 8 11 2 25
.— .:.046-.048 2 4 5 3 14
=g:.049-.051 I I I 4 7
m 9 :.052-.054 I I
u 1:055-.-57 . | | 2
S

'10tals 13 735 37 62 72 44 19 9 7 I I 307
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Table Ho. 23 i8 ,roduoed to show
the relationship between the number of rudi-
mentary splkolets and the total weight of
kernels ner plant, A correlation of
-0,134 + 0.036 is found. Tost of the
constants are somewhat high, causing the
characters to vary a great deal and thus
cause a variation in the correlation. The
presence of rudimentary spikelete gives an
indication of the yield. If there are a
large number, a smaller yield is expected.
Rudimentary spikelete le an undesirable
character and generally gives negative re-
m its . By this Insignificant character
a high or low yield may be predicted tea

fair degree.



TABLE NO. 23.

36-44
45-54
55-64
65-74
76-84
85-94
95-104
105-114
115-124
125-134
135-144
145-154
155-164
165-174
175-184
185-194
195-204
205-214

Totals

(r

-69-

Correlation between number of
rudimentary splkelets end total weight

of kernels per plant.

=-0.134 4 0.038).

Total weight of kernels per plant in grams

10 13 16 19 22 25 28 31 34 37 40
12 15 18 21 24 27 30 33 36 39 42 Totals

I 4 7
3 6 9

—_—w N=0 BN

7 14 21

|

|

2 3
2 3 7 2 4 |
I 5 3 3 1 2
2 7 6 9 1 s
6 4 4 2 7 6
5 7 7 4 7 5
7 9 7 4 3 |
4 9 4 4 | 2
4 2 2 3 2
2 4 2 2
3 4 1 1 |
2 3 3

2

39 63 51 56 28 26

_—p N
wWw
O ol

8 6 3 2 1 305



Correlotione obtained in thie
work by Leifhty, Voldront Love, Roberts,
Leyors end Humbert are presented in a
tabular form in Table Ho. 24. "heee
correlations are need in this paper.

Table No. 25 is produced to five
the moans, standard deviation, and the
coefficient of variability of the character

or variates obtained in this study.



N

1 %
»%

to.
1

tg .

Smamary of Correlations Dealt with in Thie Study.

Suhjeot.

Number of culms per plant

Number of culms pei* plant

11 M Tl
it it it
1 Tl Tl
H 11 w

Lenfth of culm.

Length of culm.

Tl 1 11

Length of head.

Length of head.

M

1

TABLE HO. 24

Relative.

Original data on Barley.

Length of culm
Number of kernels per culm

Number of rudimentary spiko-
lets per culm.

Average weight per kernel.

Total weight of kernels per
plant.

Average weight of kernels
per culm

Length of head.
Number of kernels per culm

Number of rudimentary spike-
lets per culm.

Number of epikelets per culm
Average weight per kernel.

Total weight of kernels per
plant.

Average weight of kernels
per culm.

Number of kernels per culm

Number of rudimentary spike-
lets per culm.

Correlation
Coefficient.

0.182
0.102

-0.157

-0.164 -

0.823

-0 .111

+

0.269 -
0.216 -

0.077
0.210
0.029

I+

0.241 -

0.147
0.739

0.301

+

0.037
0.036

0.036
0.037

0.012
0.038

0.036
0.037

0.036
0.037
0.036

0.036

0.038
0.017

0.036



TABLE HO. 24.

SubJeot.

Length of head.

™ It tf

Humber of kernels per
culm.

« T tf ft It
it ft ft r? n

Average weight per kernel

f ft ft ft

Humber of rudimentary
spikclete.

Continued

Heletive.

Oririnal date on Barley.

Average weight per kernel

Total weight of kernels per
plant

llumber of rudimentary spike-
lets per culm.

Average weight per kernel.

rotal weight of kernels per
plant.

Total weight of kernels per
plant.

Average weight of kernels per
culm.

Total weight of

| kernels per
plant.

Correlation
Coefficient

0.386

0.096

-0.017
0.239

0.278

0.165

0.869

-0.134

4 0.055

f 0.038

3 0.059
t 0.056

+ 0.036

t 0.037

t 0.008

» 0.038
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TABLK ii'O. 24. {Coutinued).

. C lati
Subject Helntive Coefficient.
Dato obtained by 0. E. Lei“hty with oats.
dumber of culms per plant Total weight of kernels per pi 0.8496:t 0.0084

Average weight of kernels per 0.4006 t 0.0253

culm.
Average weight per kernel. 0.0003 + 0.0302
Number of kernels per culm. 0.4226 t 0.0248
Length of culm. Total weight of kernels per
plant. t 0.6886 t 0.0159
N ™ i Average weight of kernels per
culm 0.8424 f 0.0088
oo Average weight er kernel, 0.2188 j. 0.0287
-gmtr)ﬁr of kernels per Average weight per kernel. 0.1226 - 0.0297

Data Obtained by L. K Taldron with oats and wheat.

Average weight per kernel:Nunber of kernels per culm -0.595 t 0.013
-Length of head. f).511 t 0.015
”  :Length of culm -0.404 - 0.017

ter Wheat.
Average weight per kernel Number of kernels per culm -0.115 2 0.031

Length of culm. 0.160 4 0.034



8.Length of culm

3.Humber of kernels per

culm. plant.
|4 .Dumber of kernels per Average weight per kernel
oulm.
5.""otal weight of kernels Average weight per kernel.
L per plant.
I . lumber of culms per "eight of kernels per culm
plant.
5 . plant. length of culm
3, W w " M n
4 .Length of culm. M "
6. Length of head.
X* Sand. Dumber of culms Average
per plant.
5. Ordinary. ™ "™ f ft T
per plant.
3. Sand. Length of culm. " T
4» Ordinary. * 7”7 "

Length of culm

-610-
7ABLS HO. 24.

Subject.

BelatlVH

Data ob®inaest By »e+ I» LoW WGl bAWSE

plant

(Continued).

Total weight of kernels per

Average weight per kernel

Total weight of kernels per

:Correlation
:Coefficient

0.294

I+

0.052

0.276 ~ 0,035
0.985 2 0.001

0.251 2 0.033

0.327 2 0.031

Date obtained by .« I|'. Boherte with wheat.

lhunber of kernels per culm.

0.8345

0.2810
0.1805
0.6684
0.2922

Data obtained by C. li. Zeyere with wheat.

weight per kernel

T

0.301- 0.027

0.013 + 0.032

0.509 2 0.022
0.400 2 0.025



Line
I. Line

I. Line

,» Line

* Line

e Line

Subject.

A. Length of culm.

B.

A. n 7

B. n n 7

A. liaaBer " Kkernel
per oula.

B. lluaLer of kerbels

per oula.

TABLE SO* 24. fContinued)

Helntive

Average weight per kernel

" 3 L

Average weight of kernels
per oula.

Average weight of kernels
per cula.

S Average weight per kernel.

: Correlation
: Coefficient.

0.552 ~ 0.016
0.506 t 0.026
0.685 + 0.012

0.682 jt 0.016

0.300 t 0.021

0.418 jt 0.027
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Sumiary of Constants

Characters.
foer of culns per plant
gth of culm.
sher of kernels per culm
erage weight per kernel
agth of head
ziber of rudimentary

jpikelote per culm.

obcr of epikoleto per
julm.

tal v/oight of kernels ]
yer plant.

Ight of kernels per culm

Heon.

18.125
94.066
29,611

.036
11.241

1.290

30.650

16.679
1.114

t
1
+

t

Obtained with Barley.

0.271
0.342
0.092
0.000
0.040

0.012

0.094

0.279
0.007

Standard
Deviation.

-7.038
-8.886
2.404
0.005
1.027

0.310

2.454

7.230
0.200

d 0.192
+ 0.242
t 0.065
t 0.000
* 0.028

+ 0.009

i 0.067

jt 0.197
jt 0.005

Coefficient of
variability.

36.830

9.448
8.146
15.158
9.136

24.051

8.004

43.348
17.953

j. 1.205
jt 0.257
jt 0.222
jt 0.364
jt 0.249

jt 0.691

jt 0.218

jt 1.364
jt 0.506



SUMMARY

1. "he original data of barley
used in this study ie fron the Rew Zealand
two-rowed Chevalier variety, obtained from

the Aontana "tate Collore Experiment Station.

2. The study made indicates that
as the number of oulme per plant increases,
the chances are a little more than oven that
there will be tailor plant;.;, a larger number
of kernels per culm, a loseer number of rudi-
mentary spikelots, a smaller kernel, and a
smaller yield per culm. Rut above all,
there is a high positive correlation showing
that there will be an increase in yield per

plant to a very large extent.

3. r-rom the tell plants a fair
majority of long heads, a larger number of
kernels, a larger number of spikelets and a

greater yield are found, and a small majority
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hnve a larger yield per culn. The lerper
number of rudimentary spikelets and the
larger kernels will appear indiscriminately

on tall or short plants.

4. As the heads Increase in
length, there is nearly a corresponding in-
crease in the number of kernels and to a
fairly large extent an increase in the number
of rudimentary epikelote and in size of
kernel. A large yield le obtained about
equally from long or short heads or that as
a rule the best yield will be obtained from

the longest heads.

5. Rudimentary spikelets wiill
appear as many times on heads with a large or
small number of kernels. Larger kernels
and a larger total yield will generally be
found on plants having a larger number of

kernels per head to a fairly large extent.

6. Largo kernels do not as a rule,

give a low yield per plant. The presence
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of Iprge kernols on n head p-ives n vrry
POPitive indication of a large yield per

culra*

7. The procence of a large
numlor of rudimentary Gpikcleto pivee a
Glipht indication of a low yield per plant.

It may be termed an undesirable character.

ti* ‘he Irrge variations of
oorrelatlone which have been obtained by
various writer# may possible be clue to the
use of different varieties or different
crops or to different conditions under which

crop8 nay have grown.
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