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To develop new information gbout methods
vhich brecders can meke genotic s
ly for vi *jcx, sucroge content, and

relationship of genotype and envivonme
zation) and the relative importance and eALech of chroon i
production; to develep gerymplaswm vwith reeistance to Rhizoctonia root
rot as a biological control foy this wide spread sugarbect discese.

scover the

Objectives of Research:

S

To develop and provide new information to sugarveet brecders and others
on how to waks var jmprovenants by reding, through the use of
adapted or unique methods; to gain new infcrmation about the genetic
control and potential of quality fuprc cnwut, arnd about methods of
improving quality by breeding; to investigete the importaunt interactions
of genotype and envivonment on quality; te develop a bilolegical control
for Rhizoctonia root rot (B. golani) of sugerbeet by breeding for germ-
plasm which is vesistant to this dmportant disease and, which at the
same time, includes other desirable genctic characteristics such as
good combiniug ability, so that releascd gerwplasm mignL be used direc-

tly or indirectly as parental components of hybrid varieties.
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Research Accomplishments:

Breeding methods experiments have demonstrated the potential of heterosis

for improved root yleld, sucrose content, purity (a measure of cuality)
and certain ncnsuorove constituents. Cvﬁmarison of breeding metnoﬁs
designed to capifalize on (1) prim additive gene action and (2)
additive and nonadditive gene dptiﬂn preliminarily indicate that ex)ecced



genetic gain may not be totally achieved because of technique limitaticns
in this cross fertilizing species. Experiments on the relation of geno-
type to quality have iundicated that the content of nonsugars in beet

juice is conditioned primarily by nitrogen fertility and only secondarily
by genotype. However, genetic variance estimates of nonsucrose characters
indicates some potential for developing genotypes of higher quality oz
nitrogen tolerance.

Several sugarbeet lines have beer developed by selection and breeding
which are relatively resistant to Bhizoctonia rcot rot. There are prob-

ably three or more genes conditioning resistance. Resistance is partially

dominant. The sucrose and quslity of these lineg is good, but their
potential as pollinators in hybrid varieties ie limited due to their
modest combining ability.

Impact of Rescarch Accomplishments on Sciernice and General Public:

Egtablishment of the relative importance of genotvpe and nitroe environ-
ment to guality at harvest have provided the commercial agrenonist and
breceder with information essential to short teve and long term quality
improverent. The relecase of PBhizoctonia : gerwnlasm is the first

step in reducing losses due to t(his digease and in establiching
anent biological control.

Obstacles to Achieving Objectives:

Obstacles to the above cobjectives ave primarily technical and temporal.
However, these objectives were oulline » only existing resources

T Y. Additional scienvitdic dnput tro
rhysiclogist would allow expansion of : objectives ss well &as hasten
their achievement.
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Tuture Plans and Needs:

Development of more effective breeding methods will continue, particularly
in the adaptation of hybrid breeding to beets. Further informs
be developed on the place of variety improvement in the short term and

the long term in quality improvement and fertilizer nitrogen tolexance.

The success of this effort hinges on continued close cooperation with a
scientist with expertise in plant physiology and biochemistyy. Breeding
effort will continue toward achievement of total registance of beets to
Rhizoctonia root rot. At the same time resistant lines will be improved
in combining ability, and other necesssry charzcteristics which would
allow released germplasw to be directly useful in hybrid breeding programs.




