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Several hundred varictios of sugar beets were tested for their resistance
to Aphanomyces, Rhizoctonia, and Fusarium root rots during 1950 o 1835,
Among these variedes were tnbred lines and open pollinated commercial
varieties. Although some of the commercial varicties showed a high degree
of resistavuce o some of these root rots, it was decided not o test them
further because they do not genetically represenc a unilorm population.
Beeause of this, it is impossible 1o duplicate the same results with their
progevies. Therelore, the main cmplusis o this work was placed on test
g the reaction of inbred varicties to root rots.

The inbred varictics of sugar heets were supplicd by the Sugar Beet
Breeders Forum. The following method was adopted for testing resistance
ol beet warieties 1o Aphanomyces, Rhivoctonia, and TFusarium root rofs,
Fach variety ol beets was tosted for cach disease in four seven-inch pots
filled with Huuntey soil. Prior to each plunting, pots Glled with soil and
saucers were steam sterilized for four hours at 15 pounds pressure. Usually,
20 whole beet seeds were planted in each pot. Sceds were disinfected with
New Improved Ceresan about one month prior o planting. Each pot of
soil can be considered as a replication. Soil was inoculated immediately
alter the sceds were planted. The inocnlum was composed of several cul-
tures of cach of the Jollowing pathogenic organisms whose pathogenicity
wax previowsly proven:  dphanomyces cochlioides Drechs,y Pelliculavia fila-
mentosa (Pary Rogers, (Rhizoctonia solandy; and Fusavium oxysporiom |,
betae (D, Stewarty Sovder and Hansen. The heets were harvested about
sixoweeks after emergence, Readings of healthy and diseased beets were
taken during the growing period and at harvest,

Only those varieties which showed a uniformly high degree of resistance
in all four replications were saved for further tosting, the remaining varicties
were discarded. -

Five young heets of the resistane varietics were transplanted i individual
pots and were grown undl their yoots were about one o two inches in
diameter.  They were then placed in oo cold room for vernalization for
about 10 weeks. Following this wemiment the roots were sent o cither
DL ¥ Peterson ol the Holly Sugar Corporation or H. K Brewbaker of the
Great Western Sugar Company for seed production under inbred conditions
in the feld, The sced produced from these beets by the two cooperators
will be returned o Boreman and again submitted to a puathogenicity test
for a specitic discase for which the beers were selected. If the progenices of
the beets retain a high degree of resistance, they will be considered resistant,
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The seed stock will be returned o the agency which Turnished the original
material.

It has been observed that sometimes the complete test, in which a
Large number ol beet varietics was tested, showed a unilorm loww pereent
of discase for a cortain root rot. It b belicved that some envirommental
conditions must be responsible for this sitwation. The same cultures of
fungi used prior to this test, or afterwards, usually give a good pathogenicity
test. The only way o clarily this point is to repeat the test,

To make sure that cultures retain their high level of wvirulence, their
pathogenicity was regularly checked dn o separate tosts, "Those culures which
became low in pathogenicity were usually discarded and new isolations were
made Irom infected seedlings.

The results of testing sugar beet varicues for resistance to Aphanomyces
root rot are rather disappointing up to the present time. From several
hundred varieties of beets tested, not a single one showed a sufliciently high
degree of resistunce. A number of varvieties submived by other investigators
as being somewhat resistant to this disease completely failed 1o show vestst-
ance in our tests. Very often in the test in which two 1o three dozen hee
varicties were tested, which involved 2 o 3 thousand young beews, only
about a dorzen beets remained free of discase. It s not known whether
these beets were resistant or just escaped beimg infected. These surviving
beets are being used for production of sced. The progeny will again be
used it pathogenicity studies,

Better results were obtained in testing beet varieties for their resistance
to Rhiroctonia and Fusarium root rots than to Aphanomyees. Miong several
hundred varicties of beets tested for these discases, 19 varicues showed a
high degree of rosistance to Rhizoctonia root rot and 22 varicties to Fus
arium root rot. Four wvarictices showed resistance to both Rhivoctonia and
Fusarium root rots. Progenies of most of these bects will be wested for re-
sistance o these discases during the winter of 1933-56.

The dificulty involved in Anding resistance to Aphanomyees root rot
is probably due to the nawre of the fungus. Sexual reproduction oceurs
very readily, so there s alwavs the possibilicy of the formation of new
physiologic strains which mav differ in pathogenicity, The presence of
physiologic strains complicates this type of work.

It iy known that sexual reproduction oceurs in Pellicidaria filomentosa,
therefore it is possible that new physiologic strains may also arise in this
fungus.

Fusarivum oxyspovum L. betoe, which is responsible for Fusarium disease
of beets, belongs to the Imperfect Fungi. Te does not have sexual reproduc
tion. Due to lack of many physiological strains, it will probably be casier
tr find resistance in heets to this disease than o Aphanomyees or Rhiz
octonia roor rots. However, the pomihéiity ol the occurrence of mutants in
Fusaria, which may also have different pathogenic properues, should not
be overlooked.




