Performance of Successive Generations of
Two Sugar Beet Varieties

H. E. Brrwparker axo H. L. Busi’

During the early development of the sugar beet industry it was a gener-
ally accepted principle that continued selection was essential i quality and
yietding ability were 1o be maintained in a variety. It was possible o do
this using the steckling method of sced production from clite stock, How-
ever, with the advent of the overwintering method {or seed production some
two decades ago in the United States, the rate of seed mcrease from elite
stock was materially less than for the steckling method, which made succes-
sive increases of each ot an acceptable practice i one were cortain that no
essental change would occur in later generations. Since the basic principle
of loss in performance resulting from successive mass increases appeared open
to guestion, some such increases, followed by porlonmance tests, were made
in the Great Western seed program to choeck out this principle.

Earlicr tests as reported (139 and (2) were promising and o general
program ol successive mass increases for conuneraal sced production adopred,
During this time, performance tosts have been conducted to assure salety
m mauintaining the general varietal characteristics, at least to the extent that
it any change is detected, Turther increase would not be made.

in this paper the results for several gencrations of two mportant Great
Western varieties of recent origin are presented. These varicties (804 and
359) have had a somewhat similar origin. Both resulred from a broad
program of scarching for types resistant to the lealspot discase, improving
the various sources by Family and progeny test methods, and finally bringing
together the improved families from several eriginal sources into respective
polverosses. Following these Brst polycrosses, there were two  generations
of family testing accompanied by selection within and berween families.

I the Great Western system of numbering seed lots, seed from the
first mass grouping of families Is known as the “B” gencration. Oue genera-
tion by mass increase of “B” sced results in the “G7 or celite generation.
Further successive mass increases become “commeraial” seed and carry the
prefix TGWT wlong with appropriate sullixes o designate vour and location,

The comparative tests, for which data are fucuded in the following
tables, employed 12 replicates of cach varicry in either a Randomived Conm-
plete Block or Triple Rectangular Lattice design for cach test. Plots as
barvested were O-rows wide and 18-leet long, all bueets swrrounding skips of
3 or more feet in length being discarded, Yields were then cdeulated on the
basis of Tull stands for all beets harvested from 6 rows. Sugars and purities
were obtained from all beets harvested from 2 rows of cach plot

Tables 1oand 2 indude summaries of tests of the 304 variewy for the
two years, 1952 and 1933, at two locations and the 859 varicry at the same
locations for the [our years, 1952 through 1955,

Great Western Sugar Company, Lopgmont, Colorado.
= Numbers in parentheses vefey to Hiterature cied.
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Table l—Summaries of Tests of the 304 Variety for the Two Years 1952 and 1953 at

Longmont and Fort Morgan, Colorado.

Varicty No.!

Tons Beets Per Acre

Percent
Sugar Content

Increase Origin 1953 1952 Mean 1953 1852 Mean
€304 Gr. 459 24.20 20.77 22,49 16.67 15.52 16.10
GW304-494 €304 23.37 20.25 21.81 16.77 15.08 15.93
GW3I04-49R €304 23.49 19.95 21.72 16.68 15.35 16.02
GW304-491.1 €304 23.99 20.88 22.44 16.89 15.76 16.33
GW304-50L (304 23.56 19.99 21.78 16.89 15.28 16.09
GW304-50A  GW304-49R 23.20 20.44 21.82 16.82 15.34 16.08
CGWB04-50R GW3E04-49R 22.80 19.62 21.21 16.81 S 1557 16,14
GW304-518  GW304-50R 23.33 19.34 21.34 16.83 15.57 16,10
LSD 59, pt. 60 08 38 31 13 27
Percent®

Thin Juice Percent®

Varicty No.? Percent Bolters App. Purity  Sodium
Increase Origin 1953 1952 Mean 1953 1953
304 Gr. 459 .56 RIS 30 93.99 034
GW304-49A €304 49 52 3 93.28 041
GW304-49R  C304 1.46 A8 .82 94.05 42
GW304-491.1 €304 63 .28 46 a3.81 436
GW304-501. C304 46 S 3@ 93,64 040
GW3504-50A4  GW304-49R 1.18 .25 72 94,049 038
GW304-30R GW304-40R 1.23 18 78 03,065 043
GW304-514 0 GW304-50R 66 BE .34 93.91 .39
LSD 59 pt. - - - .82= 005

tSuffix includes year and location (A, R L for Arvizona, Ovegon and Longmont,

Colorado.
2 No significant differences indicated hy the “F7
# Fort Morgan only.

test,

For varicty 301 (Table 1) there is some indication of a reduction in
vield for the 4940 19R and 300 increases but the 491,17 increase was cqual
with G304, the parent of all of these increases. The average difference be-
tween the 50A and 30R increases for the two locations is shightly in excess
of the difference of 38 tons required for significance av the 5 percent level
although both were increases from the same lot. A reduction in vield of
1.15 tons per acre for 30R, the third increase, as compared with the original
G304 Is bighly significant. In consideration of these variations in perform-
ance, the picture with respect to any loss in tonnage is certainly not clear.
With the 49L1 exception, however, all increases are significantly below the
original €304 in vield as an average for two locations. For ncither sugar
content nor purity is there any indication of any change with successive
generations. For sodium. 5 of the increase Jots were slightly but significantly
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Table 2—Summaries of Tests of the 358 Variety for the Four Years 1932 tlwough
1955 at Longmont and Fort Mergan, Colorado.

Variety No.b Tons Beets per Acve Percent Sugar Content
Increase Origin 1955 1654 1453 1952 1955 1954 1953 1652
B359 Gr, 4610 - 24.22 19.37 17,13 15.80
5t Ba59 21.02 24.22 20.38 1687 15.83% 17.3 15.85
C855-50R B354 2 20,07 2390 16.70 16.63 (556 17.54 1597
GAVS59-501, 1859-14L 2251 20,491 2380 20.03 16.74 15.04 1717 16.00
GAWEAO-5LA BAY-50R Q228 2097 210 1974 14.3) 15,63 17.07 15.57
GW3HU.51R 359-50R 20,39 24.10 1992 1878 15499 1738 1594
GWBLH9-50R C3589-50R S.65 - - - 16.39 15.87
GAWE39-52A GW3SS-3IR 2102 59 2308 — 16,63 15.87 17.14 —
GWIA59-52R 22,09 2000 2355 — WusG 15800 17.23 —
GW359-54.51 22.10 - e 16,42 - - - —
GW350-514A2 21,49 —— — o 16837 e —
1.8 5% pt. .01 .93 0.78 0.7 (.24 .54 .32 (53
Percent
Thin Juice? Pereent
Varicty No.' Percent Bolters App. Purity Sodiam
Increase Origin 1955 1954 1953 152 1953 1953
Basy Gy 4610 - .o 1,44 0.00 g5.71 138
(359491, B339 (L.38 0.04 .44 .00 93,42 130
C350-50R B339 {181 0,27 1.537 (.00 0,04 83
GW359-501, C359-1401L. 3,93 0.01 [N (.14 9547 37
GW3H9-514A C359-50R 1.08 016 0.56 .14 94.04 037
GW3E59-51R ¢ 132 .24 0,90 il 93,56 Rixiy
Y-50R 108 0.16 - - -
GWIEBH-GIR L7 O.U8 .25 - 91,26 Rki:!
GWERDSIR 1.66 0.39 250 — 938 RINE)
GW339-31R .28 — - —_ e
3V 359-52R 1.43 — e — — -
LSD 3%, pt . : .- — — - 076 005

*suffix inclwdes yenr and docation (A RO Lo for Avizona. Oregen and Longmont,
Colorado.)
* Fort dorgan, ouly.

above the original G304, For beliers, one might anticipate somce differential,
and Tor 195% the differences between varicties are farge enough to indicate
some probable real increase for the 19R. 50A and 30R o,

For Varicty 359 (Table 2), there was no indication ol change Tor any
character except bolting in any successive increase prior o the 3A2 ot
tested in 1935 This lot iy cssentially equal in vield 1o its immediate parent,
32R, and to its grandparent 31K, but as compared with the original G358-50R.
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the apparent loss o yield is about vqual to the ESD at the 5 percent level
‘There appears to have been some increase in bolters for the later genera
tions, more or less, regardless of location of the seed increase.

As evidence that it iy jmpossible 1o predict the performance of sue-
cessive generations, it may be pointed out that 304 levelled out alter the
O generation, while there did not appear 1o be any apparent loss in per-
formance lor 359 through three increases after the "B generation, with a
possible shight losy 1o yicld in the lourth.

Summary and Conclusions

Successive mass luereases huve been made without selection during the
"past 20 years or more as a general practice with Grear Western varietics.
As a constant check against any possibility ol loss in yield or sugar, or
changes in other important characters, generatton studics have heen con-
tinued year after year.

From previous reports and from the data included in this paper, certidn
instances of possible genetic changes usually losses in yvielding ability, have
been encountered. Generally they have been rathor small and therelore
difhcult to determine with cerwaingy.

It scems sate to conclude that quality, as measured by sugar content and
purity, has remained constant through several gencrations of mass increase,
Bolwers have inereased not greatly but rather definitely in some cases, A
program of sced production by continued mass increase without sclection
appears practical and with little danger of serions loss in any hmportant
character Lor varicdes having a heterogenous and broad base composition,
such as were wed in these tests. But it s important that cach inercase be
checked for performance i comparison with the parental strains.
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