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I--II'TRCDUCTICH
(1). I'eed of Investirution.

The L'ichipun sugpar beet industry depended cn
foreign seed befcecrs thz2 Jorld Jar. 4 sudden reducticn
of the quuntity and guality of the supply forced the
sugar manufacturers to grcecw their ocwn. At present,
scrie huve returned te the foreien source, whils others
are grcwinz &t least a part of their seed. abcut 250
acres of beets for sced will te grcun in llichiecun during
the swimer cf 1vzzZ. Tests gt the liichigan agricul tural
Collese durineg 192l chowed that the liicnican ercun seed
produced a greuter tcunaze of beete per scre, but with
a louer eurur test tuun foereism grcewn ceede These
recults are berne out Ly the earlier woerg done under
the direction of Director Smith of the l'ichigan asricultural
Collerse liperiront Ltution wnd by the cbeervuticens of the
nanufucturers. The lower cuowur content is no dcubt aue
to the corrclation between size cf beet wnd cusar content,
while the inersuse in tonnure ray be aue to the ceed
beceoning adepted to Liichioen cenditicnes.  Tewever, this
decrease in the parcoent susur rodoe it leecs profitable
to extract sugur frci: beete preduced fron Licnisun srom

seed. Recuure o0l tnig cendition, investi~ation rhiculd
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be undertaken that will aid in the selection of & type
of beet that will give a reasonable tonnage under
Michigan conditions and have a high sugar content.

It is not known how the inheritance for sugsar
content is transmitted from a mother beet to its off-
spring; it can only be compared to other open pollinated
crops.e 4An individual beet is the resultant of two forces:
heredity and environment. These are so related that it
is impossible to tell which is the more important.
Heredity determines what type &n individusl should be,
while environment determines whether the individusl will
develop to the limit set by its heredity or not. No
matter how good the environment may be, the individual
can not develop beyond this limit. Because the ultimate
yielding power of any variety is limited by the hereditary
yielding power of the original stock from which it came,
it is most importent that this stock be the best that can
be obtained. It is the purpose of this thesis to discuss
methods of testing mother beets for sugar content to

determine those best suited to become the foundation stock

of future varietiese.

(2.) Methods Under Discussion, Defined.
Three general methods of testing mother beets

for sugar content are discussed: chemical, specific gravity,






and genetice.

The chemical method is a process of determin-
ing the percent of sugar in a beet by analyzing a core
sample.

The specific gravity method is & process of
determining the percent sugar in a beet by immersing
the whole beet in & solution of given specific gravity.

The genetic method is a process of determin-
ing the hereditable percent sugar of a beet by its

progeny record.

I11--CHALICAL LLITHOD
(1.) Selecting Beets in the Field.

Liother beets are carefully selected in the
field, chiefly on the basis of leaf surface and size
of beets. Characters such as: large leaf surface,
leaves with fine texture, wrinkled leaves, roots having
many fine rootlets, and deep root furrows, are also
considered. These points sre selected because there is
some data to show that & positive correlation between
them and sugar content exists. Also, there is &
general belief that these characters are transmitted
to their progeny. The selected beets are stored under

uniform conditions until the following spring.
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(2) Testing for Sugar Content.

The final selection is based on the percentage
of sugar found in the root. The method of obtaining a
sample of the mother beet for sugar analysis used by the
different breeders is essentially the same. The sample
for analysis is obtained by boring & hole diagonally
through the thickest part of the beet in such & way as
to sample all the zones of high and low sugasr. The
sugar is extracted from & given weight of pulp by any
one of & number of standard methods. The solution con-
taining the sugar is then placed in & tube which is
inserted in a saccharimeter and the percent sugar read
direct. The beets with the highest sugar test are thrown
into a superelite class and used for further breeding.
Those above the average are classed as elite and used
for increase seed production; the remasinder are discarded.

The ability of the superelite class to transmit
high sugar content to its progeny will be discussed under
the genetic methods. .

III-~-SPXCIFIC GRAVITY LISTHODS

(1.) Previous Investigstion.

Breeders have for many years separated beets with

a high and low average sugar content by floating off the

low average group on & solution of & given specific gravity.
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It is nct anicwn hew lene thie ban been dcre.  Trisirtn
ir iis vboog "Die Zichtunz Der Lindwirtschaftlichen
sulturpTlunzen”, refers te tle ourly breeders deterrin-
ing percent cuour by flcutving ¢lices of beeto ¢cn &
stundard cugar sclution. Wares in hic¢ tocil "suger
Beet ced™, tells c¢f thre Gerren Lreeders ucing a selt
coluticn te rnwle o yrelininury rceuraticn of treeding
beets into i~ «nd low averwuss euser content hefore
the clericul analycsis ie rmede. Harric in his book
"Sngar Beets in america", renticns the rethecd. Fowever,
no date is civen by thece cuiheritice to show that
there is & dofinite relationchip tetween the epecific
gravity anda cugar contente.

Jdorg reported Ly ll. Rene 2ique, chenist at
arras, Trance, shows that the average cuger contont

increasecs witn the increase of the specific grevity.

(2). Presocnt Investisution.

The writer undertcog en investication that
would dotermine whetier ithe reletioncship between the
cpecific eravity and sugur content of lLichigen grovn
beets ig sufficient to a«llcw for their seruration into
groups with high end low averace surar content Ly

means of & sult sclution.
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aquiprent used in determinine epecific crevity

of tne beet.
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range from 1.005 to 1.090. The beets that floated

were assumed to have a specific gravity less than 1.045,
while those that sank were considered to have a greater
specific gravity. Since the former group contained beets
from 1.005 to 1.045 and the latter group ranged from
1.045 to 1.090, the midclasses used for each group were

1.025 and 1.005 respectively.

C. Determination of Sugar Content.

All sugar analyses were made py the Experiment
Station, Chemistry Division of the Michigan Agricultural
College, under the direction of O. B. Winter. Zach beet
was ground and a uniform sample of its pulp used for
sugar extraction purposes. The hot water digestion
method of analysis was used.

(3.) Relationships (Correlations): Whole Beets.

The method of calculating the coefficient of
correlation and probable error is that explained by
Bugene Davenport in his "Principles of Breeding", pp.419-
492. If there is a perfect correlation in two characters
the coefficient is unity, while if there is no correlation
the coefficient is zero. If the coefficient is not
greater than four times its probable error it is ususlly
considered not significant. 'When the correlation is
negative the coefficient is preceded by & minus sign.

The coefficient of correlation between the different
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factors are shown in the following tables.
Besides the correlation between specific gravity
and sugar content, the relationship between factors that

may influence this relationship were determined.

A. Specific Gravity vs. Sugar Content.
(&) Healthy Beets.

l. Specific Gravity Calculated.

Table 1 shows the results for 310 beets. A
positive correlation of .5401 is shown between specific
gravity and sugar content with & probable error of
«0271. This correlation is definite and is usually

expressed as follows: .5401 ¥ .0271.
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~-Table 1-
Correlation between specific gravity and sugar content.

Healthy Beets.

X--1.015-1.025-1.035-1.045-1.055-1.065-1.075-1.085

10 4 4
11 5 9 3 17
12 3 13 16 1 1 34
13 1 13 30 12 56
14 1 8 44 19 3 75
15 2 7 15 2l 4 1 50
16 1 1 3 6 21 12 44
17 2 4 11 8 1 26
18 1 1 1 3
19 1 1
Y Total

2 12 59 119 86 28 3 1 310

X =vmidclasses for specific gravity (calculated).

Y = midelasses for sugar percent.
Correlation = .5401 #.0271.
Mean specific gravity = 1.0471.

Mean sugar percent = 14.1387.
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2. Specific Gravity by Salt Solution.

An examination of table 2 shows a positive co-

relation of .5873 % .0291 between the specific gravity of

231 beets and their sugar content. The coefficient is over

20 times its probable error.

-Table 2-

Correlation between specific gravity (salt solution] and

10
11
12
13
14
15

17
18
19

sugar content. Healthy beets.

1.025 1.065
3 3
12 2 14
18 5 23
17 15 32
18 31 49
7 33 40
2 39 41
25 25
3 3
1 1
Total
77 154 231
X = midclasses for specific gravity.
Y = midclasses for sugar percent.

Correlation = .5873 + .0291.
Mean specific gravity =1.0516.

llean sugar percent = 14.3549.
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(b) Heelthy end Diseased Beets (not hollow).
l. Specifie Gravity Calculated.
Table 3 gives results with 337 beets, and shows
a correlation of .6898 * .0192. The coefficient is over
35 times its probsble error.

-Table 3-
Correlation between specific gravity (calculated) and
sugar content. Healthy and diseased beets (not hollow).

X~-1.005-1.015-1.025-1.035-1.045-1.0565~1.065-1.075-1.085

1 1

2

3

4 1

5 1

6 1

v 2 3

8 1 1 1

9
10 3 2 5
11 8 9 3
12 6 14 16 1 1
13 1 2 13 30 12
14 1 8 44 19 3
15 2 7 15 21 4 1
16 1 1 3 6 21 12
17 2 4 11 8 1
18 1 1 1
19 1

¥ 4 12 23 61 119 86 28 3 1

IR T = R ST

10
20
38
68
75
50
44
26

Total
337
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X = midclasses for specific gravity (celculsted).
Y = midclasses for sugar percent.

Correlation = .6898 * .0192.

Mean specific gravity = 1.0448.

liean sugar percent = 13.7211.

2. Specific Gravity by Salt Solution.
Table 4 shows the results with 255 beets. A
positive correlation of .6241 + .0258. The coefficient

is practically 25 times it probable error.
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-Table 4-
Correlation between specific gravity (salt solution) and

sugar content. IMNealthy and diseased beets (not hollow).

p.C 1.025 1.065
2 1 1
4 1 1
5 1 1
6 1 1
7 4 4
8 3 3
10 8 8
11 14 2 16
12 22 5 27
13 19 15 34
14 18 31 49
15 6 33 39
16 2 39 41
17 25 25
18 3 3
19 1 1
Y - Total
101 154 255

X = midclasses specific gravity.
Y - midclasses sugar percent.
Correlation = .6241 * .0257.
ﬁean specific gravity = 1.0491.

Mean sugur percent = 13.8471.






Tuble 5 shows & correlation of

the calculated specific gravity and sugar content.

(¢) Healthy, Diseased and Hollow Beetse.

1.

correlation is definite.

-Table 5-

-14-

6870

Specific Gravity Calculatede.

« 0160 between

Correlation between specific gravity (calculated) «nd sugsar

content.

ZX==1.005-1.015-1.025-1.035-1.045-1.05H5-1.005-1.075-1.086

1

o = O o »
-

10
11
12
13
14
15
16
17
18
19

KFealthy, diseased and hollow beets.

1

12

o W +H

10

32

13
19
14
14

78

20
34
50
18

137

13
21
23
24
11

94

13

30

e\

H o o1+ = = M

11
25
51
67
89
57
48
26

Totel
391






X = midclasses for specific gravity.
Y - midclasses for sugar percent.
Correlation = .6870 % .0180.

llean specific gravity = 1.0443.

liean sugar percent = 13.6471.

2. Specific Gravity by Salt Solution.

Table 6 shows the correlstion between the
specific gravity (salt solution) and sugar content to
be 6161 * .0251. The coefficient is over 24 times its

probable error.
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-Table 6-
Correlation between specific gravity (salt solution) and

sugar content. Healthy, diseased and hollow beetse.

X-- 1.025 1.065

2 1 1
3

4 1 1
5 1 1
6 1 1
7 4 4
8 3 3
9 1 1
10 9 9
11 16 2 18
12 26 5 3l
13 22 15 37
14 23 32 55
15 10 34 44
16 2 42 44
17 25 25
18 3 3
19 1 1
Y | Totel

120 159 279

X = midclasses specific gravity.
Y = midclasses sugar percent.
Correlation = .6161 * .06251.
llean specific gravity = 1.0477

liean sugar percent = 13.6£028.
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B. Specific Gravity vs. Weight.
(a). Heulthy Beets.
l. Specific Gravity Calculated.

Table 7 shows the ccrrelation between the specific gravity
(calculated) and weight to be -.1015 * .0379. The cor-
relation is not significant. The coefficient is less than
3 times its probable errore.

-Table 7~

Correlation between specific gravity end weight. Eealthy beets.

X--1.015-1.025-1.035-1.045-1.055-1.065-1.075-1.085

100 1 2 6 8 7 4 28
200 4 12 26 26 9 2 1 80
300 1 3 9 19 13 8 1 54
400 1 6 19 21 1 48
500 2 5 14 5 3 29
600 9 14 6 1 30
700 7 7 3 1 18
800 1 6 4 11
900 4 3 1 7
1000 1 1
1200 1 1
1300 2 2
Y Total
2 12 59 119 86 28 3 1 310

X = midclasses specific gravity. Mean specific gravity = 1.0471.
Y =« midclasses weight in grams. liean weight in grams = 387.4194

Correlation = -.1015 £ .0379.
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2. Specific Gravity by Salt Solution.
Table 8 shows there is & slight correlation between the
specific gravity (salt solution) and weight of beet. The cor-
relation is -.2221 % .0422. The coefficient is over 5 times

its probable error.
-Table 8-

Correlation between specific gravity (salt solution) and weight.

Healthy beets.

X 1.025 1.0656

100 ) 23 28
200 20 60 70
300 11 26 37
400 9 22 31
500 8 10 18
600 8 10 18
700 7 7 14
800 5 2 7
900 3 3 6
1000 1 1
1300 1 1
Y Total

™ 154 231

X = midclasses specific gravity. Mean specific gravity s 1.0516.
Y = midclasses weight in grams. llean weight in grams = 360.1731.

Correletion = -.2221 * ,0422.
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(b) Beslthy end Diseased Beets (not hollow).
l. Specific Gravity Calculated.

Table 9 shows that the addition of the diseased beets
decreases the correlation. The coefficient of correlation is
-+0245 £ .0367. The correlation is zero. The probable error
is greater than the coefficient.

~-Table 9-
Correlation between specific gravity (calculated) and weight.
Heslthy and diseased beets (not hollow).

X-~1.005-1.015-1.025-1.035-1.045-1.055-1.065-1.075-1.085

100 3 5 6 8 7 4 2 1 36

200 2 1 & 12 26 26 9 1 85

300 2 6 6 9 19 13 8 63

400 1 6 19 21 1 48

500 2 2 6 14 5 3 32

600 9 14 6 1 30

700 7 7 3 1 18

800 1 6 4 11

900 4 3 1 8

1000 1 1
1100 1 1
1200 1 1
1300 1 2 3

Y Totel

4 12 23 61 119 86 28 3 1 337

X = midclasses specific gravity. 1Lliean specific gravity = 1.0448.
Y - midclasses weight in grams. Iliean weight in grams = 381.3056.

Correlation = -.0245 ¥ .0367.
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2. Specific Gravity by calt Solution.
Table 10 shows that the correlation between the
specific gravity (salt solution) and weieht was also decreased
with the addition of diseased beets. The correlation is

-.1689 % ,0410.
-Teble 10-

Correlati on between specific gravity (salt solution) snd weight.

Heslthy and Disesased beets.

K== 1.025 1.0656
100 10 23 33
200 27 50 ™
300 19 26 45
400 9 22 31
500 10 10 20
600 8 10 18
700 7 7 14
800 5 2 7
900 3 3 6
1000 1 1
1200 1 1
1300 2 2
- Total
101 154 255
X = midclasses specific gravity. l.ean specific gravity = 1.0491.

]
"

midclasses weight in grums. llean weight in grams = 356.8627.

Correletion =-.1689 ¥ .0410.
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(c). Healthy, Diseased and Hollow Beets.
l. Specific Gravity Culculated.
Table 11 shows that the correlation is increased by
the addition of the hollow beets. The coefficient is -.1044
* .0337. The coefficient is slightly over 3 times its probeable

error.
-Table 11-

Correlation between specific gravity (calculated) and weieht.

Healthy, Diseused and Hollow beets.
X—-l.UU5-l. 015-10025—1- 035-10045-1- 055-1-UU5-10075-1-085

100 3 5 6 8 7 4 2 1 36
200 2 1 8 13 27 28 9 1 89
300 2 6 8 10 21 14 10 71
400 1 12 24 22 1 60
500 2 2 9 22 6 3 44
600 1 12 16 8 1 38
700 1 8 7 4 1 21
800 2 2 6 4 14
900 4 3 1 (S
1000 1 1
1100 1 1 2
1200 1 1
1300 1 1 2 4
1400 1 1
1500 1 1
Y Total
4 12 32 78 137 94 30 3 1 391

X = midclasses specific gravity. lean specific gravity = 1.0443.

o]
n

midclasses weight in grums. liean weight in grams = 401.7903.
Correlation = -.1044 % ,0337.
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2. Specific Gravity by sSalt Solutione.
Table 12 wlso cshows an increase in the correletion with
the additicn of hollow beets. The correlation is -.1841 %

. 0390.
-Teble 18-

Correlation between specific gravity (selt solution) and

weight. FHealthy, Diseased end Follow beets.

X-- 1.0256 1.065
100 10 23 33
200 30 51 81
300 23 28 51
400 12 22 34
500 14 11 25
600 10 11 21
700 8 7 15
800 7 2 9
900 3 3 6
1000 1 1
1200 1 1
1300 2 2

Y Tetsal

120 159 279

X = midclasses @pecific gravity. lleun specific gravity = 1.0478.
Y = midclasses weight in grams. MLe&n weight in grems = 363.4408.

Correlation = -.1841 T .0390.
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C. Sugar Content vs. ‘Jeighte.
(a). Healthy Beetse.

Table 13 shows the relationship between sugar content
and weight to be -.4552 * .0304. The coefficient is 15 times
its probuble error.

-Table 13-
Relationship between susar content and weight. Feulihy beets.

X--100-200-300-400U=-500=-60UVU=-T00-800-900-1000-1200U-1300

10 1 1 1 1 4
11 3 7 1 3 1 2 17
12 1 5 4 5 3 8 1 3 2 1 1 34
13 8 8 10 6 10 6 2 4 1 1 56
14 5 14 9 19 11 7 5 b 75
6 6 15 10 10 5 2 1 1 50
16 9 20 12 2 1 1 1 46
17 6 14 4 1 25
18 1 1 2
19 1 1
Total
Y

28 80 b5 47 29 30 18 11 8 1 1 2 310

X = midclasses weight in grams.
Y = midclasses sugar percent.
Correlation = -.4552 * .0304.
I’een weight in grems = 387.0967.

lieun sugar percent = 14.1258.
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(b). Heulthy and Diseased Beets (not hollow).
Table 14 shows that the addition cf the diseased
becets has materially reduced tre eorrelation. The correlation
is -.2792 * .0338.
~Table 14-

Correlation between sugar content and weight. Fesglthy eand

diseased teets (not hollcw).

X--100-200-300-40U~-50u=-00LU-T00-800U=-000-1000-1100-1200-1300

2 1 1
4 1 1
5 1 1
6 1 1
7 3 2 5
8 1 2 3
10 1 3 1 1 1 1 1 9
11 5 7 1l 4 1 2 20
12 3 6 6 5 3 8 1 3 2 1 1 39
13 2 8 8 10 6 10 6 2 4 1 1 58
14 5 14 9 19 11 7 5 5 75
15 6 15 10 10 b5 2 1 1 50
16 9 20 12 2 1 1 1 46
17 6 14 4 1 25
18 1 1 2
19 1 1

Total

Y

23 88 65 47 32 30 18 11 8 1 1 1 2 3317

midclasses weight in grams. Ileun weight in grans = 378.9317.

midclasses sugar percent. lleun sugar percent = 13.7210.

Correletion =« -.2792 & ,0338.






with the saddition of the hollow boetse.
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(c). Healthy, Diseased and I'ollow beets.

Table 15 shows the ccrreletion hus slicshtly increased

correlation is -.3044

¥ ,0395.

times its probable error.

-Tuble 15-

The coefficient of

The coefficient is about 7.5

Correlation between sugar content end weircht.

Healthy, Diseased und Hollecw beets.

X-=100=200=-300=-400U-5U0-60UVU=-TUU-B0UU-YVU-1000U-1100-1200-1300-

v @ 3 (o2 BINNS )| >

10 1
11
12
13
14
15
16

(o2 N To N © N & I o IR ¢°

17
18
19 1

33

1

15
16
21
14

92

10
11
12
13

73

13
23
10

58

o

(03)

16

45

(&3]

10

39

L = T < T S & T

21

[ TR - T S S [ S S

14

O I © ) B B N

11
30

89
56
50
25

Total
2 1 2 3 391
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X = midclasses weight in graus.
Y = midcléesses sugar percent.
Correlation = -.3044 t ,0395.

Kean weight in grams = 396.9306.

liean sugar percent = 13.6189.

(4). Relationships (Correlations) Topped Beets.

The pur pose of presenting the data for topped

beets is to determinc the influence the crown msay h&ave

hed on the results c¢f the whcle beets. This is important

because the high crown was a direct result of leaf spot.

Leaf spot, & fungus disease, killed the old leaves &nd

the beet sent out new ones. This reculted in & building

up of the crowne.

A. Specific Gravity vs. Sugar Content.

(&) Topped healthy beets.

l. Specific Gravity calculated.

Table 16 shows the correlation for 283 beets to

be «6561 + ,0228.

This is an increase over the correspond-

ing table for whole beets.
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-Table 16~

Correletion specific gravity (celculeted) to suger content.

X--
10
11
12
13
14
15
16
17
18

19
Y

3
7

22

Topped Healthy Beets.

1.025 1.035 1.045 1.055 1.065 1.075 1.085 1.095

1
7 1
17 6 1
13 25 5
19 31 15 1
3 21 17 3
5 8 20 10 1
4 13 7 2
1 1
1
65 98 70 22 4

X = midclasses specific gravity.
Y = :nidclasses sugar percent.
Correlation = 6561 # .0228.
llean specific gravity = 1.0556.

Liean sugar percent = 14.2155.

16
31
44
66
48
44
26

Total
283



Table 17

coeflicient is
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2. Specific Gravity by Selt Zolution.
shows & correlstion of .5331 ¥ .0317. The

over sixteen tincs its probable error.

-Table 17~

Correlation betwecen crecific grevity by salt solution &nd

gugsr content.

K==
10
11
12
13
14
15
16
17
18
19
Y

Tosned Heulthy Beets.

1.025 1.065

3 3
11 3 14
8 15 23
3 29 32
1 48 R 49
1 39 40
41 41

25 25

3 3

1 1
Total

27 204 231

X = midclusses specific gravity.
Y = midclasces sugar percente.
Correletion = «5331 = .0317.
I’een specific pravity = 1.0003.

l.ean sugar percent = 14.3549.
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(b) Topred I'2clthy und Uiscacsed Toets (nict hollow) .
Table 18 ehoae tine ccrrelation for 30L beets to be
7054 L0235, The cortinins of tle diseaced end healthy
teetes hae irncreased the relationenip.
-Ygtle 16-
Cerrelation tetween snecific sravity endt suger contonte.
Top.ed IIeelthy wnd Diceased Licets (nct hollow).

L=-=1e006=1e015-1e0L5-14030-1a045=1eUDD=1e005=14075=-1.0E5-1.095

2 1 1
4 1 1
5 1 1
6 1 1
7 3 2 5
8 1 2 3
10 1 3 4 2 10
11 2 9 0 1 1€
12 2 7 19 O 1 26
13 1 2 13 25 5 45
14 19 21 15 1 00
15 4 3 21 17 3 4¢
16 5 6 20 10 1 44
17 4 13 7 e 26
18 1 1 1 Z
19 1 1
Totel
Y
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X = midclasces svecific gravity.
Y = midclasses sugsr percente.
Correlation = 7654 * ,0235.
Iiecan specific gravity = 1.0531.

Ilean sugar percent = 13.7702.

2. Specific Gravity by Salt Solution.

Table 19 including 255 beets show & correlation

of .6782 % ,02286. This is an increase over the coefficient

with healthy beets &lone.
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(c) Topped Feslthy, Diseased, and Follow Beets.
1. Specific Gravity Calculated.

Table 20 shows a correlation of 7553 ¥ .0l52. The
addition of the hollow bects has slichtly decreased the
coefficient of correletion.

-Table 20-
Correlation between specific gravity (calculated) end sugar

content. Topped Heulthy, Diseased &nd Follow beets.

X-1.005-1.015-1.025-1.0U35-1045-1.055-1.005-1.075-1.065-1.095-

O @ 3 O o P

10
11
12
13
14
15
16
17
18
19

1
1
1
1
3 2
1 2
1
1 3 5 2
2 11 9 1
2 9 23 11 1
1 3 14 28 8
1 25 39 17 1
4 4 24 17 4
5 8 23 11 1
4 13 7 2
1 1 1
1

T

1 7 13 34 82 117 78 24 4 1

H o H o H e

11
23
46
54
83
53
48
26

otal
361






X = midclasses specific gravity.
Y = midclasses csugar percent.
Correlation = 7553 £ .0152.
llean cpecific gravity = 1.0527.

[.ean surar vercent = 13.0867.

2. bnecific Gruvity by Salt Solution.
Teble 21 chows the ccefiicient of correlstion has
decreased when ccmpared with the correlation cf Table

19 The correlution is 06663 # .0225.
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-Tueble 21-
Correlation between specific gravity by =alt cclution and

sugar contente Ton:ed Fewulthy, Diseused &nd Hclilow beetce

Z=-= 1.025 1.065
2 1 1
4 1 1
5 1 1
6 1 1
7 4 4
8 3 3
9 1 1
10 9 9
11 14 4 18
12 12 18 31
13 7 29 36
14 2 b4 56
15 2 42 44
16 44 44
17 25 25
18 3 3
19 1 1
Total
Y
59 220 279

X = midclasses specific gravity.
Y = midclasses sugar percent.
Correlation = .6663 * .0224.
llean specific gravity = 1.05665.

I'ean supgar percent = 13.8064.
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B. Specific Gravity vs. ileight.
(a) Topped Heclthy Beets.
1. Specific Gravity Calculated.
Teble 22 shows the results with 263 toriped beets when
the specific pgravity ic compared with weight. The coefficient
of correlation is -.2007 * .0305.
-Table 22~
Correlation between specific eruavity (calculated) and weight.
Topped Ieulthy Beetse.
X--1.025--1.035--1.045--1.055--1.0656--1.075--1.085--1.095~

100 S 12 17 22 9 1 67
200 4 15 31 11 7 3 71
300 3 S 17 14 3 1 47
400 1 3 10 15 14 2 45
500 3 6 9 5 23
600 1 7 6 3 17
700 1 4 3 1 1 10
800 1 1 2
1100 1 1
Total
Y
1 22 65 98 70 22 4 1 283

X{ = midclasces specific gravity.
Y = midclasses weight in grems.
Correlution = -.2007 % .0364.
liegn specific gravity = 1.05663.

lleen weight in grums = 297.6798.
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2. Specific Gravity by talt Solution.
Table 23 gives the results of 231 beets tested by salt
water colution. The correlation is-.2251 * .0421.
-Table 23-
Correlation betwsen specific gravity (salt solution) end

weight. Topnred Eeslthy DRcets.

X-- 1.025 1.0656
100 3 63 66
200 4 55 59
300 4 32 36
400 6 22 28
500 4 14 18
600 3 12 15
700 2 3 5
800 1 1 2
900 1 1
1000 1 1
Total
Y
27 204 231

£ = midclasses specific gravity.
Y = midclaccses weicht in eorenise
Correlation = =-.2251 t .0421.
l.ean epecific gravity = 1.0603.

llean weight in gru:s = 283.1169.



Tuble 24

chows
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th&t the eddition of diseased beets has

(t) Topped I'ewlthy and Disewsed Beets (not hollow).

decreased the relationsi:ip to & point where it is not sigmi-

ficant.

correlation is a little over twice its probable error.

-Table 24~

The correluation is-.0748 ¥ ,0355.

The coefficient of

Correlation between soecific grevity (culculuted) wnd weicht.

Topoed Heultny and Diseased Beets (not hollow).

X-==1.005-1015-1.05H=1e055-1e045-1.055-1.065-1.075-1.065-1.095

100
200
300
400
500
600
700
800
900
1000
Y

1

2

4

2

C.

H o OH

12

9

5

3

4

3

1

1

1

27
X =
Y =

Correlation = -.0748

12
15

9
11

17
31
17
15

(o))

98

22 9
11 7
14 3
14 2

5

3

1 1
70 22

midclacsses specific gravity.

midclasses weight in grams.

(] 0554 .

liesn svecific gravity = 1.0530.

l'ean weilght in grars = 293.2039.

1
3

4

74
€3

48
24
17

10

Total
1 309
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2. Specific Gravity by Selt Sclution.

Table 25 shows & correlation of -.1454 ¥ ,0413. The

coefficient is less than four times its probuble error.

-Table 25-

Correlution between specific gravity (selt solution) and

weighte.

fmm
100
200
300
400
500
600
700
800
900
1000
Y

Topped Healthy snd Dicseased Beets (not hollow).

1.025 1.065

8 65 73
15 55 70
7 32 39
7 22 29
4 14 18
3 12 15
2 3 5
2 1 3
1 1 2
1 1

Total

49 206 255 -

X midclasses specific gravity.

Y mideclasses weicht in gramse.

Correletion = =.1454 £ ,.(0413.
Mean specific gravity = 1.0573.

I'ean weiphit in grems = 279.6079.
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{c} Topped Feulthy, Diseesed und Hollow Beets.

1.

Specific Gravity Celculated.

Table 26 chows the recults with 301 bects.

of -.1021 ¥ .0U351.

times the probable errcr.

~Table 26-

A correlation

The ccefficient is less than three

Correlution between specific gravity (calculated) and weight.

Torped Fealthy, Diceased and Hollow Beetse

X==14005-1.015-140U25-14035-1e045-1.0U55-14065-1075-1.085-1.095-

1C0

200 1
300
400
500
600
700
800
900
1000
1100
1200
Y

2
4

2

[}

H =

13

X « midclasses specific gravity.

Y = midclasses weicht in grams.

9 13
S 16
5 12
6 15
5 9
1 10
1 4
1 1
1

1

1

34 82

17
33
22
2l
12

7

3

117

22
13
17
15

(0))

IR

78

Correlation = -.1021 #* ,0351.

liean specific gravity « 1.0527.

liean weight in grens = 312.18E3.

1 75
3 €9
63

LA VIR~ S ¢ B (o)
-

61
23
23
1 10

2
1
2
1
1

Tctal
24 4 1 361
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2« Specific Gravity by Salt Solution.
Table 27 gives the resultes with 279 beets and shows a

correlation of -.1769 ¥ .0391.

-Table 27~
Correlation between specific gravity (s&lt solution) &nd

weight. Topped Eculthy, Diseased &nd Follow DBeets.

== 1.025 1.065
100 9 65 74
200 16 60 76
300 8 37 45
400 9 25 24
500 7 15 22
600 5 12 17
700 2 3 5
800 2 1 3
900 1 1 2
10u0 1 1

Total
Y

59 220 279

Z{ = midclasses specific gravity.
Y = midclasses weight in grams.
Correlation = -.1769 % .0391.

Iliean specific gravity = 1.00:65.

Ileen weight in grums = 285.3047.
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Ce Sugar Content vs. 'leight.
() Topped Hecalthy Beetse
Teble 28 shows & correlation of -.4639 * .0315. The
correlation is significant. The coefficient is practically
15 times its probsble errore.
-Table 28-

Correlation between weieht of beet in grams und sugar content.

Topped Fealthy Beets.

X--100--200==30U--40U0--56060--500==7T00=--800-=900~~1000-

10 1 1 2 4
11 2 5 2 4 2 1 16
12 3 5 4 4 6 2 4 1 1 30
13 2 11 8 10 5 6 2 44
14 10 13 15 16 6 5 2 67
1512 14 10 8 2 1 1 48
16 20 17 4 2 1 44
17 17 4 4 1 26
18 2 1 3
19 1 1
Total
Y

67 71 48 44 23 17 10 2 1 283

X

midclasses weight in grams.

Y midclasses sugar percent.

Correl etion = -.4639 * .0314.
liean weight in grems = 297.5261.

l'eaun sugar percent = 14.2226.
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2 = midclaeces welrht in crumse.

Y = midclusses in cusar percent.

C

Correluticn = -.2¢03 £ ,0351.

3]

L'ean coecilic aravity = 20566012,

o
1

licun suvucar percoent = 13.7734.

4

(c) Top-ed Feelthy, Dicesused end Lo.lcw Tects.

Tuble 3u ehone thet the addition of the hollow
beets scurcely chwnesd the corrclation. The cerrcletion

iS -OBUUV t 0032 )
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-Teble 30-

Cecrrelation between weirht in sruns and sucwr content.

m 3
NAT -
1010 Hea

Teultiy,

Digseased and ifollow Zectese.

H4==1U0U=20U=-30U=-4uU=-500=6ul=TUU=-EUL=CVL=-100U-110U=-1200-

2

TN

< O 3 O

10
11
12
13
14
15
16
17
18
19

1

(VI o

(W3]

75

(92

11
16
16
18

90

9N

13
1¢
11

1
1
1
1 5 1 2
5 2 2 1

8 4 2 1
2 1 1
1

bt 32 23 10 ) 1

X
=

4 1

{ = rxidclasses weight 1in gras.

Y = midclasses in sugur percent.

Cecrreluation = =.3007
l'ean welght in grams

Il.eun sucar percent =

t ,0321.

3135734

13.6897.

e o T = R
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an exw.inction ¢ e corroliation ccelficients,
& cnoun in Table 1 chtelnea betwoen tne ¢pecilic sruvity
end T susar centent ¢f ficrdioan sroun beets, cnows that

tne relationchip is cwdficient 1o wlle: for the ceneration

¢t beets intce sreuas of kieon wnd 1o wveruse cuier content
Lty neune 0f w 14040 salt cclution. This sciuticon ic not
denee encwh vo prevent o nmwmboer of beote witi. & rediun
low surar content fron eingine.  Teble @ shoews that 22
cf thc.154 beete 1ot cwnil terstea lece tinen 1Z.5 na2r cent
surar. She nucber that sink decreucac repldl;s with én
increece in the deneity cf the colution. Data obtiined
by the writer in thie investi~wtion but net roperted

in this thiesic, chcour thet o 1eULHU clt cclulion clininated

O]

all excoot cne of the beets below 10.5 per cerite  Uhi
mewns thot & dencor selution cuvel as 1.000 weuld flceat
off 211 tut w fea ¢f the excentionully hish averdcoe suolr

colltent beetee.

IV--PaClCR P UCYINT ROLLUVION TR .

(1) Disease (Cercecnora beticole) Leul . pot.

Leow? emet ie o funsus diccuce lhwat attucds tre
leaves of the curur vlent und in cuse 0% bud infection
cpruds renidly over the enstir: leal curfece £idlinge

the leaves. Tigh nuridity incrouvoe the rapidity ¢ the






rd disegcsed be (righ
the ncrmul structure of the
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attucs. Low crews wnd cwrly fisldac oith dense feoliare
are wtirac.ed befcere hish ereac or lote field witr & enell
wrount 7 Toliure. The lovyer loavee cuceurb first be-

~

cauce ol rrowter bumidity. Durine 1921, leef e¢pot destroyed
1l oi tir cld lecver of reny beste in Iichimune In ite
izt Zor existonce tne boet sent up new leai circles,
grudaelly incrececine tiie helsnt of the crown, in uany‘
instances fren. £ te b inciies hizrer than it would heve
been. The effcet off cendin~ un ner leaves on the sucer
content of the beet ia well expleined in Circular Iic. 1Z1
Saresn cf Slunt Industry, "Control ¢f urar Deet Ledf
opet™ by Ve We 2c0l1 and e B.e ey, "If too neny leaves
are xilled the beet »lant cun conly nmeintuin its normel
cusur preduction termporerily reducine the wmonnt in the
root. Adccordingly the susgur ifror. the root ic transferred
und used in the develcprent cf nes leef tissue. Hince
thie coretires requires 3 to 5 ner cent o the cugur
centent of the root the Tinal totul ie correcpondinsly
reduced." The averure cuser cclitent of the diccased
bests uced in thies inveeticetion was Y.04 ver éent in
corpariccen with 14.14 per cent for liralthy beetse

Tuble 31 ¢iows thet the saddition of the diseared
beets tu tn.c healthy beets has increused the corrclation

betwe=n snecific gravity und cuszer content. Thic increase






tion.

solu

1

Tyee







45—

N

gaare Te indicute tizt the dicezsed beete Lhave & hisher
correlwtion. Thic ic 7ct truee The ccerrelation is 45
t .10 in comoericon sith <54 t .03 for heslihy bects.
The covliinx of these twe vopuletions rerults in &
corrclation of 0¥ £ ,02. Tuble 3 chows that the
diceused boets ure ontirely Slouted off by the (1.045)
gult colution, us thoey lLave o louer cpecific gruvity and
& loier cuzer coentonte.

"ne roucevel of the crown incrowused the cor-

3

relagtion in 11 but one case. “Thie was in the

%)

S
ase Cu

@]

-+

neelthy teete when tested wvith s&lt scluticne The hich
crewns on the beets produced sbnorrmel pepuletions end
reduced the correlations The specific gravity of runy
crovms was unity.

(2). ©Size.

The correleticn, =30 & .04, obteined between
welient wnd scusar content for the erntire pcepuletion, is
very cirilar to ithe correletion rcported by Farrie in ric
boox "luzar leets in americe”. The healthy beete wlone
however, rave & rucnh hisher relationship. BHBecauce of
this corrclation it risht be exrnccted that & sult
colution of w aifferent density wcwld be reoulred when
separating large or e¢r.<ll beets. The ccrrelation between
specific pravity and weight dces not show thic te bte true.

The correlaetion is only elichtly ecimificant hen thoe






4 -

head thy beets are tested by o eult ccluticn. Thace

Cigures Indicete tlel o cdlt colntion of w ~iven decitly

Will ¢operate «11 veets of rodiws cize od o ecluticon of

]

ifferent denelty onlyr nosdes te Lo ueed Tcor o earorut-

[

icn ¢T haste ¢f extrer 2 cizev.

V-=GuillsTIC ILTHODS
Lltioor Leste wre anoom e ticells T thedr
srcreny reccrdes It 1o net enfficient thot
Lave o hich cuicer wndlryeis, Thay 1oiet treed true. Ty

T e = e

Lroediny true ie ewnt tre &t ilit of retier Yeeto to

PRy
.

r trhey core te this roul

=
[®]

ransreduce thwir Zind. The nec
the rcre veluwble tley are for breedine stccite

Little 1¢ known rocurains the exact neture of

[ER

tne inhoeritencs cf ey in the cuser btoete IT is

m ~
Le e

srebable 1ot ceverwal fuctors are iuvelved.
relower stetes in the intrcduction to Iis book "Sugur Reet
"Crivindlly contziriine tut 4 to L ver cornt of cuowr of
wnlel achurd in 1tlez us eble 1o reccever 2.27 por cent,
Leete new coentain 1o te 2u oer cont of cueer, &5 per cent
ci which is recouverautle". Chic increace loas core threurh
the eclection ¢f hish testinz rnother teetse Thet hichk
testina r.ctier beets do net nececcsurily brecd trne ie

«noyn by the wrae of Ce o Cniith, Directcr ci the

wichizun taticn, rescrted in the ctation report of 10GH.

Seed"
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"At the hurveest of 1002 certuin rctier beete were

Diretv by thelr Zorm wr d next Ly the volaricsccone.
Those trhet torted hieh in cugar wre cet out, in 19u3, wnd
fror. ther seed was hurverted. Thie seed was scwn in

1Yyu4é and the resultine bLeets tected. It wus found that
the grout niajority cf the 1 other beets did ncetl rroduce
seed which woula in turn erow heete as rich as the

mether borets thercelves". Thece fucts indicete tret the
cugar proeducine factore ure ¢f o dorminant ne.tvre. They

are the ulloreriescl 2wch rencoler (reaction Lietween each
enistatic sugar Teetor). This shovs that imprevarent
ceones throusn tue selocticn of the slleozryzete fur &t

leust c¢ne genelex. allozysous und haterozysoue mother
Leste grcom under pructically the ewne conditions and
gllewadl to rauch vrecticully ths swe gize cun tleraflcre
be scvurated from fhe nrctozyoous by 4 cult sclution cr by
chericul wnelysis. Care must be texen to select Leets
thiat are nigh testinge beceuce of their heredity and not
becuuse of tueir envircniente On the wverase the
doninent types (ellozysctes und ‘beterczycotes) woula

have @as good an environient zs the recerpiﬁe (proto-
zysctes) wnd the selection of o Tew of the highest tesiine
bteets froua & larse rcouletion ehculd oive &llozy~cus

wnd hetaerzysous beetr for breeains werde These twe
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clusens cun he dictinaniried enly hy their prec-eny
racordse  Sootiedr ¢f doivc thie will bte diccugead urder

3 R o) .- i N - 2 . . .0 , N
the vilferent ~ounstic rur ¢f oSrcocecure.

\

(1) allcgecy (Cpeon LJollinction ).

ae O i elrmcticn.

IZ c¢ne selects cced fro. coen pellincte:
Wnenelyzed notiver beoste wnid preceeds by suel ¢ orolnod,

cerneratvicn witsr roneraticon, no ic precticins ne celect-

ion in ¢llorsunye  Trhic rethed ie dieccneced in ordaer tco

b~

atbteipt un arnsuer te tiie gnection: will the suectr centent
decrewce mnlece rizid eeloctiicn is »precticed?

any celected pcpuloetion is nustelile end will

e
<

reaccn & 1new «nd ctelle eguilivrive. i cne goneraticon
nc selection.

Suopeee w peoguletion we lait by eelcecetion con-
telne equel n hinre ¢f Wllozrgotes wid hietercszy ~ctos with
ne vretozrysotee ena thet tids pepulaetion is «llened te
croce pollinate. . el nwlaer ol ellezrscus and

roz7ouus L.cther beets will prcduce rniale aund Tereale

—
—
(e
-
~
N

gu.etee in rutio c¢f thrce allceeernics To cne protcemene.
“he recerivinetion cof thece cw.etec will Five nins dllo-
zysotes, six hetorczysotes eud cons srcetezyscte. Under

no sclection, thie n=w pepulation will centinue to

proatce rele end Jerele cwretee in the ratic  cf three






allorsnes wand one protogens, wurd reccilining te naintoin
T2 ¢ 6 1 1 rutio until dieturted bty sclection. MNhe
percentese of ¢llozrretes and heterozrycotes in tre
pepuleticn has decreuced Trom 100 te UY3.75 rer cente This
decreuace reens & rietericl reduction in trhe susar vercent-
ame und would sccount for hieh wnalyzing rotier teets nct
brecdinz true, which wculd be the cuse £0 long asg lhe

posulation centuine heterczyecus beetse
B. Lavrgs Celection.

If cne harveste seced frn wilozy-cus wnd lLeterc-
zyzeus oonen pellinated mother beets ccllectively wnd re-
celocte the nisghect wnelyzing beects precduced frer this
ceed, he 1e practicine 1rase selection in wilerwye The
rethere niwy be celectea Ly fleoutineg off the beete with
low sugur content cn « cult solution leuving & Froup
Jitn & hiech averuse surar content.  an actuel chenice
anulysis of the begt sroun will diccover tho beete with
the hizhiest cusar cerntonte There ure either sllozyecous
or reterozycous for hish suear orecduction. The elinin-
ation of the protczysous boete rsraduslly reduces ibe
protozyecous inheritance in &ny race end incresses the
ellozysous inh-eritence. hie reculte in « gradual

impreverent in the sueur contente.






The relutive size ic un ecsonticdl peint to
ccnsiaer .en lwgins celectione  If the heets ars of
eqlal size, thie is en iucication that ewch boet hed
pructicelly the sune chence to develope. If erell teets
are to be selected trey chould lheve &« hirlier cumer content
thun ie necescury Ter the lercer heets to contuin. This
is becaure of the correlation between cize end sucar
content.

The rixture of «llozyecus end lieterozycous beets

that are finelly selected wre pilenied in en isoleted group

and ailowed to creees poellinuates  The vrotezycous inheritance

is continuad in tue ruce thrcush the hetarozyvectes. This
Lufes 1t necessary to repest rigid selection generation
after cencration.  Uhie nethod of impreveraent is elow at

best, and eenetvic exnectutions indicate thet the hetero-
’ Zl -

Z720tes can never be ontirely elininetade
e/h o

Ce s#llozycocous X liwecs 2lection.

If one seleccts sced from allozygous rother tects
that are fertilized by ocllen frerm the mixed «llozycous
e¢nd heterozygecus pepuletion, he ic practicing &llozyeocus
x mass selection in «llcrumye ke hien tostineg ncther
beets are firet selected as outlined under rnaees seicction

but it is necessary to distinenich the &llozycotes Trem
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the heterozysotes. Jnhls i¢ done ot 1ie Ldcehioun teticon
by plenting the seed frorn ewenr individudl nether itecet in
& progeny rew in ccLipuricon with a standerd variety.
sach preeseny is corpared directly with the standard
growing on cech side of it. ince the corpuricons are
all rede with the standurd they cun be corpared directly
with eucn other. It ie considered tiat 17 progenies
neving the hishect averas: record wien cor nered with the
estunderd core frerr gllezryeene rotnoers, while thouse with
lower reccrds core Jron Leterczygzous rothiere.  The best
grezenies wre rfaved «nd plented in en isclated ercup for
centinued Lreedinze 3y thie method the percentuse of
protozysouc inneritunce in a rece decrewces nuch feester
than with rere selectione  In fecet cenetic exvectaticns
Cho7 Toel e rutio ¢f ellezygoetes to hiztercsyscetes in
tre Tiftn peneration f «Wllozyeocus X nwes selzcetion is

1

Not rewened unitil tha zird sorerwtion of nass gelectione.

De allczyeous X allozyscuc ife2lection.
If onc scl ects seed frer allozycous riother beets
thet wre only fertilized by allcezyscus boeete, e is

practicing allezyrcus x &llozyscus ecoloction in alloser V.

Tefore thic cen be done wllozyocus et ers st e

1. . . N S - . .
Discuceed in the thesig: "'etncete of Iresalrns tre _ugur

Beet” by uch e oitlh, L. 30-3L.






Compar
under

tandard variety
ection in ellogemy.

Harveeting beets from breeding plats.



Teging weirhts of each individuel lot.

+

Isolated beet. fracticineg close fertilization.
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detertined e cutlivea wnder €llozyecus x ruse solecticn.
Jiile thic i beinr done adveutare et b tacon ol the
peroliiilal Lichb it of the surar beet. 7o cricingd rcthare
cen Le seved by eilcinz wnd ti.on rexlantins to srcduce

a ogaecend seed cren.  olt2r tie wllosy~cus 1 ctlore Feva

7 tre ctorad
’

Wiilla the hetorczry~ous 1(tirors ere diccarded. The follow-

been ea2lectsd by their prerseny recorde, 1

ing eoring the wlleozyrcous nethere cre nlentod in an
icvlated erevs ¢r Letier ¢till in sreuns of tie end
wlicyed 1o creee nellinutes  Cuch w rethod bringe tocethar
the hiencet peecible proeaucers from eny seoulation and
llows g2od 1o e prouuced fror wilezrocus rethers in two
gerieratione. It cffere tihae grectect clunce for imnrcve-

rent of wny rothed unaer ellocer 7.

(2) antcruny (Lelf Tertilizution).

A. I'0 telcecticne.

plires e selection

ILc selection in sutcoury Ty
of r.other btecte wt rendcor. end without anelysis, tle
isoletion of thnere teete to srcauce seced, the rerixins of
thie ceed to. prodaca e« ciron ¢l beets end the reenlection
of rotiere et randoen to be reisolatad to incure wutceoemeus

reting.e Fonetic elpect&tions ehew tiet the muber of

(o

heterozyoctos is ranidly reduced wnd in the end the

population contuine a rixture cf 2t purc lines, where
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t is the muler of Tsnoolexes involved.l TFor euch
genonlex tre pepulaeticn weuwla contein an eonal nuni er
of ¢ilozymotes wid rotozysetes.  The presence of the
protcezyrotee decrouce the su~ur content.  Allozyeous

ruaces ceula be isoluted el oy tine by orecticine

allozryrcug 2t wllezrrone enloctione.

B, llass r:elcetion

llacs selection recuires the celection cof

niwenoetynically glleozroens ctlhere, the icoleticen of trece
to vreduce gead wnd tone remixinsg of the fecd befcre crow-
ina enociner ¢repe  acclrdine to oometic exoectati ons
it weuld reouire the cwe leneth of tire te crcduce a

L . - . 1 .
pur line as unda2r no e2lactione Cnly one nure line
will be preduced fer ewcl. gencnlex invelved, 1. e. the
protozycous beete will be clirinated. Riglid rwee
gelcection wenld repialy reauce the nurber of hetero-

zygotes wnd increuase the ogorcent susar to the linit of

the &«llozyeous linec.

C. Allozyeous X Allozysous.
If one selects hirh anelyzing nother boete and
isolates there by snace o they will rroduce close

fertilized seed and e@liminztes the heterczycotes by

vrogeny records, he is =zracticine allozyrsous X allozyesous

'nesig: llcthods «f “recedins the Sugur Beet, by Hugh B. fnith.
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gelection in wutcru.y. Lie sced is harvested ircr: each
individuwl boet wid tested in cenpericoen with e sterdard
variety as ocutliincd under llezyscus X race seloction
in allogury. The presaeries corins fror: heterozyrous
retners are aiccaurdede Juch tllozygcus profeny 1s nleanted
in an isolated rsroup and &l lovwed to cress pollincte. Thie
allows for the production of hiesh prcducing lincs in one
generation. It is the guiciiest poesible way cf prcducing
e o@llozyrous ruce of bLz2etc.

Una objectiorn to thie :etice is the Qanger of
redncing the vicor of the race threush inbreeding. The

vigcr cen bLe rewucquired ty croscing eevergl cf the hichest

osrodic inT lines.
(3) Comparines Resulting 1 ethcds.

sllozyzcue X wllogyercus in egutlcemanyy 19 the only
reveed tiwt wllers thie treeder tec tect cut the «tilivy cf
tne roti:er beet 1o tranc it hien evrur cont vt uninfluarced

by the maele irnorituinces Under allozyscug x @€llozysous in

alloguw.y the breeder ruet wssurme that the nixed pollen corine

from gllozrocous und itetercszyzous Leatse in’lucaces @1l tie

rethere e ully wnd any vercletion in tieir pre~2uilae is

du: to vi:o inheritunce frcrl the rethere Thic 1oy or relr

not be true. Tnen the diTficulty of etverins the rmotiers
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to be used depends on the ovadipres of e pcther T elce

(2) Coirerciclly.

The chenicel wend ponetic 1etlicas of deterninine
the euzur contoent of ncther bteets wre ¢f little veluve on
a ler~e comrerciul scele.  Thie expence w@nd lebicer irnvelved
nagLes there mell.ecee inpractical, cxcept in the cuwuse cf the
crall breeding plute ueaed hy the cornercivl cresere  The
cpecific jravity mothea wlloews the srower cheeply end
runidly tc float cf' T the beets with low rucur content,
lewving o group with & nigh average cusur content to Le
piented for corrnercial seed. Cure riust be tuken to niwin-

tuin tine dencity of the sslt roiution uscd Ter floutinge

Hy

off the beetss Thie cun he done by findine au beet thut
flcuts in the s=salt eclution in en uprieiit nocition. any
reterivl chengs in tiie dencity of the colution will «lter

the noeition of tre Lireet.
(3) advartuens.

The wdventaoes 1o he derived fren the clenical,
goocific eravity, wud genetic r.ethods are clagsificd as
follows:

-Cheriical llethod-
(1) Gives tho sugeér content of individuel bects.
(2) allovs for the sclection of hirsh testinc

mother beets.






-Zpecific Grevity-

(1) SYenarutes the beaete into twe srcupe, cus oith
a hirh gnd the cthor with o lou averwoe
custr contonte

(2) Reduces the exoerneo ¢f elininutine low testine

rctrh.er beetse.

(3) sliminetes the discassd end bellow boetse
-Genetie l.ethod-

(1) Distincuishes ncether beets by their «bility to
trunerditv Liich cr 1oy cusar centent to treir

presonies.

(2) On tric baric it ie poceible to dictinsuich
allozyecus frem heterozyooeus necther teets
wnd to elimirate the helerzygote.

(3) llaxec it persille teo rocortine tie ellozyeous

(4) 4llows for the iscletion cf pro=enies from

gllozy~ouc 1:otherc.

(4) Disadventuges.

-Charicel &and Inecific Gravity l'eticdse-

(1) Dunger ¢f Leing deccived by the envirensent wnd
obtuining hish testing mether teetes trat huve
little or no e«bility tc¢ truneniit hish enecr

cortent 1o their precoeny.
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(2) Dcoes nct distineuich heterozysous frer wllo-
7ZyT0us 1.others.
(&) llothods not gcenrate enoucnh to nrevent & few

pretozyecus rmotrar beete enterine thre

gelected class.

-Genetic l.ethca-
(1) Iore expencive.
(2) Zegquires nore tine.
Tlese to clhjeceticne ure offrset by better

end reculteo.
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for the finul reviewv ¢ thies tl.esic.
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