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research in genetics, breeding, pathology, and weed control.

Objectives of Research:

To evaluate the role of nonsucrose constituents on sugamn v T
to evaluate the effect of certain biochemical changes during sugarubet
growth, storage, and foctory processing on recoverable sucrose; i
establish the ch stionship of cevtaldn corpounds in sugarboet to Ceu-
cospora leaf spot end Ehizocteounla root yvot resistance; and to develep
an accuvate method for sucvose determination in sugarbeet Juices to
replace the prevantly used polavimetric method wvhich is subject to
inaccuracies due to the varying presence of other rotatory compounds.

Research Achmpllshm NS

Exztensive wesearch has been done on nonsucrose conponents in sugarbeet
e%, leaves, and petiloles, and evu_udtL01 of theilr importance to
seet quality and disecse resistance hes been made. Blochenical
s during sugarbeet growth, storage, and preocesszing also have been
d dn relation to quality. Results show that nitrogen components,
i0lly thoeose containiug alpha amino and nitrate nitroeg are highly
erious to sugarbeetr quality. Sodium, potassium, and chloride ions




are classified as deleterious ions alsc. DBetalne, a significant nitro-
genous base in sugarbeet juices, apparently has a smaller effect on
quality., Over 90% of the total nitrogen in supgarbeet juices has been
accounted for in nnauvwcd nitrogen components, including alinost thirty
individual amine acids and amides. Some biochemic al changes occurring
during storage aud processing have adverse effects on factory pbrlfl"
cation a‘d sucrose recovery. The amino acid, DOPA, was found to be
poeitively correlated to Cercospora leaf spof resistance in sugarbeets.
Phenolic compounds also were studied in relation to disease resistance,
and sone phytoalexin studies are underway. Gas licuid chromatography
(GLC) has proved to be an accurate method for sucrose determination in
sugarbeet juices. In most cases, cucrose determined by polarization
i g : in sugarbeet juilce

d diquor, and molasses

Impact of Research Accomplishments on Science and General Public:
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Obstacles to Achieving Objectives

an

Althougzh considersble progress has been made on sugarbeet quality st

and sowe on dicease resistance, there is 2 continuing need for a well
trained plant physiologist or, even better, cne who is tyvained in ple
biochemistry and physiology.

Future Plans and Needs:

Development of mere accurate vet more simple methods of sugarbeet quality

determination vill be continued. At the same time information on the
relationship of sugarbeet quaslity to methods of culture, breeding, stor~
age, and processing will continue to be developed with the objective of

naxnm zing sugar recovery for the benefit of both beet grover and proces-

sor. Experinents will be expanded to provide information about the bio-
chemical nature of resistance to Cercospora leaf spot and Rhizoctonia
root rot in order to improve more rapidly the biclogical control of these
diseases.

These plans, of course, would be contingenit upon my veplacement with &
plant physiologist following my retirement during the last half of FY-74.
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