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It has long been the popular belief, particularly by Europeans 
interested in sugar-beet seed sales in the United States and Canada, 
that continued selection was necessary in order to maintain produc
tiveness in a commercial variety. Two years ago the senior writer 
reported some preliminary results on the performance of direct in
creases of pedigreed and commercial lots of seed.2 These studies have 
been continued; first, to develop more pertinent information on this 
subject; second, to obtain further evidence with respect to the per
formance and adaptability of our new productions, and third, to de
termine the effect of seed production under widely different condi
tions upon the productivity and agronomic characters of importance 
to the commercial beet grower. 

Methods Used 

All plots consisted of 4 rows by 30 feet in length at harvest for 
Longmont, Fort Morgan, and Brush, Colorado, locations. All 4 rows 
were harvested for yield with only the 2 center rows being taken for 
sugars. At Billings, Montana, the plots were 4 rows by 60 feet in 
length at harvest, the center 2 rows being taken for yield and half of 
these roots for sugar. 

The tests at Longmont and Brush were planned using a " triple 
latt ice" design with 9 replicates, while those at Billings were simple 
randomized blocks with 6 and 4 replicates, respectively, for A16-40A 
and A16-40W (table 2). Only those tests are included in this report 
where stands were very good, no material corrections for stand being 
necessary. 

The various seed increases, and the tests herein reported, were 
made incidental to the regular sugar-beet improvement, seed produc
tion, and varietal test program of the Great Western Sugar Com
pany. Under these conditions it has been obviously impossible to 
supervise every phase of the study, and while we have no reason to 
question the purity of the productions with respect to possible mix
tures, either by off-pollination with some other lot, or of the seed it
self, such possibilities must be admitted. For this reason the study 
becomes more of a practical one since it provides the comparisons 
necessary for intelligent direction of a sugar-beet seed-production 
program. 

In referring to the various classes of seed used in this study they 
may be described as follows; 

lAgronomist and Statistician, respectively; Experiment Station, The Great West
ern Sugar Company. 

2Brewbaker, II. E. Performance of Direct Increases of Pedigreed and Commercial 
Lots of Sugar Beets. Proceedings, A.S.S.B.T. 1:147=148. 1940. 
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Breeding group mixtures are made up of mass collections of seed 
from isolated groups of selected mother beets designed primarily for 
breeding purposes. 

Pedigreed seed results from small plantings of transplanted or 
overwintered stecklings and represents the first mass or unselected 
increase of breeding families. 

Commercial seed may result from the first or any later mass in
crease of either pedigreed or commercial seed lots. 

In testing significance the Isd (least significant difference) used 
is based on the 5-percent point with odds of 19 :1. 

Results 

The results presented in the following tables were limited to 
those cases where stands were good. 

Increases of Breeding Group Mixtures, Pedigreed, and Commer
cial Lots.—The results for increases of breeding group mixtures to 
pedigreed seed are summarized in table 1. 

Of these increases, 4 show- significant losses with 1 significant-
gain in yield, and 2 significant losses with 1 significant gain in per
centage of sugar. For all lots tested there was an average percentage 
loss of 4.68 for yield, 0.33 for percentage sugar, and 5.33 for total 
sugar. 

Comparisons of pedigreed lots with their first-generation com
mercial increases are made in table 2 in terms of loss or gain for the 
increase in percentage of Standard (GW18). 

The data summarized in table 2 are inclusive for those tests made 
during the past 3 years. In yield there were 2 gains and 6 losses 
which were significant. For percentage of sugar 3 of the increases 
showTed gains and 5 showed losses of magnitude sufficient to be sig
nificant. As an average of all lots tested the increase generation 
showed percentage losses of 1.78 for yield, 0.50 for percentage of 
sugar, and 2.35 for total sugar. While these are not large there ap
pears to be a trend in the minus direction for both yield and sugar. 
The direct increases of commercial lots are summarized in table 3. 

Only 2 of the yield figures are significant, 1 of these being a 5.88 
percent loss for GW31, and the other a 2.25 percent gain for GW42, 
these comparisons being made directly with the commercial parents 
in each case. None of the percentage of sugar gains or losses were 
significant. The general mean amounted to the very small net loss of 
0.44 percent for yield, 0.79 percent gain for percentage of sugar, and 
0.28 percent gain for total sugar. 

The results indicate some lowering of the variability between the 
original and the increase when these are the first and second com
mercial increases (table 3) as compared with increases of breeding 
group mixtures (table 1) or pedigreed lots (table 2) . It seems highly 





Table 2,—Increases of pedigreed lots to commercial lots. 

* = Significant on basis of 5-percent point. 



Table 3.—Direct increases of commercial lots. 

Loss or gain for increase 
in percentage of standard (GW18) 



Table 4,—Effect of location of seed production on yield of roots, percentage of sugar, and total sugar. 

(a) GW34-40 and GW1044 not included. 
* Varies significantly from standard on basis of 5-percent point. 
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probable that little real change has taken place resulting from this 
first increase of commercial to commercial, and that the chances are 
about equal for any gains or losses of! real magnitude. 

Effect of Location of Seed Production on Performance.—Several 
cases are available where comparisons of performance could be made 
between separaie increases of 1he same original lot of seed in differ
ent locations. The results for these comparisons are summarized in 
table 4, the respective losses or gains for the '"increase" under or over 
the ' 'or iginal" being put in percentage of the standard variety 
(GW18), which has been in all of our comparative variety tests for 
several years. 

There appears to be some rather definite, although no1 consistent, 
evidence to indicate belter yield.-., with slightly reduced sugar per
centage, for Colorado as compared with Arizona increases. The one 
Texas increase of GAY31 as compared with the original ((1W25) 
showed a significant loss in yield, while the UW26 increase made in 
Colorado ami GWIHi in Arizona were both equal to the original. 

The two increases of A1 6 were tested in separate variety tests, 
the two tests being adjacent, and in the same field. Stands were ex
cellent in each, and while it is only possible to compare the perform
ance of these two lots in percentage of the standard, the wide dif
ference in yield between 1 he two io*s appears to be quite highly sig
nificant. 

Discussion and Summary 
When a preliminary report was made 2 years ago the need was 

expressed for further data in order to reach definite conclusions. 
Now that more data are available, we are still hesitant to generalize 
too far. We do believe, however, that the data presented indicate: 

~\. Predictions as TO the performance of increases of breeding 
group mixtures or pedigreed lots are unsafe, and that comparative 
variety tests can only be relied on in such cases. 

2. Direct mass increases of commercial lots of seed may be ex
pected to approximate the performance of the original, at least so 
long as those increases are made under conditions where adverse nat
ural selection does not appear to occur. 

3. While the evidence is somewhat conflicting, there appears to 
be some indication of better performance from Colorado-produced 
seed as compared with Arizona-grown seed when tested in Colorado. 

4. Extensive variety tests are indicated as an essential feature 
of any improvement program if the best varieties are to be provided 
for the commercial grower of sugar beets. In these tests, each suc
cessive generation increase should be included until it can be shown 
that no further change in the innate capacity to produce has been ef
fected. Such increases could well be made on a small scale to pro
vide seed for preliminary variety tests, and large commercial in
creases would be made only as justified by these preliminary tests. 


