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The methods used in selecting sugar beets for resistance to Aphanomyces
cochlioides (Drechs) have been adequately described (1, 2, 3)2. As reported,
the earlier selections were all from the variety American 1, then in 1948-49
(3) additional selections were made from the American 3 and from the
U. S. 33 varieties.

The purpose of this paper is to report the results obtained when the
various selections are compared not only for evaluation of resistance but also
to determine whether there are other sources of resistance, hence, the in-
clusion of genetically unrelated strains of beets which have been selected
for resistance to such diseases as Rhizoctonia root rot and southern root rot.

Procedure and Results

Sixteen strains of sugar beets were grown on soils naturally infested
with aphanomyces cochlioides at three locations in 1951. These tests were
located at Mason City, lowa; at Waseca, Minnesota, and at Moorhead, Min-
nesota. The Mason City and Waseca tests consisted of three replictions of
two-row plots, 50 feet long, while the Moorhead test consisted of six repli-
cations with the same plot size as the other two locations.

The results for the test at Mason City are presented in Table 1.

Table 1.—Mason City Root Rot Strain Test—1951.

Tans beets L3 Lba. Sugar

Yaricly Description per Acre SucToss per Acre
C-406-0 Elite of 1952 RR varicty B.66 12.00 2.07%
G-Gik4-0 Elite of 1958 RR varlety 7.76 1157 1,802
T-H09-X Flite of 1549.50 RR varicty 746 11.03 1,784
0-602 RR sel. Toguam (Minn.} 7.54 11.23 1.709
0-G03 RR seb, More {Minn.) 8.99 I0.87 1,520
Am. 5 LSRR Com’l varicty, all arcas 5,58 1197 1,558
6-425-3 Elite of 1915 RR variety 558 1213 1,352
9801 Am. 3 LSRR RE sel, 1948 Moorhead 5654 1187 1,355
0-806 Am. 3 Drayton scl. 1948 {Minn. ) 5.58 11.67 1,294
5410 Isu osel, Chaska RR 1945 E.06 11.47 1.210
L-4007 G W. Nebr. Rhiz. acl. 544 L0.90 1,101
0-103 S0, KR zel. {(Am. 5) | plant 4.05 11.55 1,142
0-BOZ M No. 23 {6-804) Best in 1945 5.38 078 1,136
0-404 Rhiz. sel. UT. 5. 22 Texas (Orig. "46) 445 11.93 L.030
B-B04 Am. 3 N RR sel. {first) 1.63 10.90 Ll
1.2-00 USDA susc, Aphanomyces Check 3.86 12.00 927"

General Mean 6.00 Li.bl 1.381

Sign. DIl (19:1) 125 110 2095

A very satisfactory epidemic of Aphanomyces root rot resulted at the
Mason City location as is evidenced by the 3.86 ton yield of the susceptible
check 1-:9-00. That there has been steady progress in building up resistance
to this disease is evidenced by the ranking of the various selections.

L Plant Pathologlst and _plant_breeder, respectlvely at Rocky Ford, Colorado; and Re-
search Assistants at Rocky Ford, Colorado: Mason City, lowa; aska, Minnesota, and East
Grand Forks. Minnesota, respectively, for the Sugar Company.

Numbers in parentheses refer to literature cited.
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The two highest yielding strains, 9-406-0 and 9-604-0, are the parent
strains of the commercial variety to be issued to growers for the 1952
growing season. The strain 7-609-X was the elite stock of the commercial
variety grown in the 1949 and 1950 growing seasons. The 1948 commercial
variety was a direct increase of the strain 6-423-X, which ranks seventh in
this test. The first selection for Aphanomyces resistance, 5-419, which was
made in 1945 ranks tenth in yield. All of these selections were derived
from the American 1 variety, and represent the progress made over the
last six years.

All of the selections made from the American 3 LSR and American
3 N varieties yield about the same or less than the American 3 LSR com-
mercial variety. Likewise, the strains of beets which were selected for
Rhizoctonia resistance, 1-4007, 0-404, and for southern root rot resistance
0-403 are aso lower in yield than the commercial check variety.

The Aphanomyces root rot epidemic in the Waseca test was more severe
than that experienced at Mason City. In addition, excess rainfall caused
the abandonment of four of the 48 plots. In spite of this, it is felt that the
results are representative. The data for the Waseca test are given in Table 2.

Table 2.—Waseca Root Rot Strain Test—1951.

‘Taons beats o Lbys. Sugar
Variewy Deserlption per AcTe Sucrose per Acre
O-4005-0 Ellte of 1932 RR variery 12,10 1008 2.4h1
7-600- X Elite of 1943-50 RR variety 4.0R I¢BO 2 AMD
0-6a2 RR scl. Toguara {Mion.) o0l 1058 1970
9-604-1 Flite of 1552 RR variety #.6l 10,75 1,851
0603 REK scl. Mom (Minn) 7.BO 10,72 1,692
8-804 Am. 3 ™ RR scl. (Ffrst) 7664 9.95 L.524
0404 Khls ael. T! 8, 22 Lexas (Orig. '46) FA5 11,23 1801
0-80% M Mo 23 (8-804% Best in 1049 562 L3.00 1,138
0403 0. RE seh, (Am- 5) L plant 562 LL1D i225
0-BDG Am. 3 Prayion zel. 1949 (Mlnn )y FELES 10.75 1088
o801 Am. 5 LER RE =l 1M Moorhewl 4.50 10.83 o7
5419 Ist scl. Chaska RR 10456 4.449 1057 a67
1-4007 0%, Nebr, Rhiz sel 446 10.28 026
§-123-% Flite of 1948 RR sariecy 406 1102 #95
Am. 3 ISR Conrl varicty, all areas 333 10.R7 137
1-9-00 USIA S, Apbanemyces TGheok 1.521 10LE5 524

L Only 2 replications.

Although not necessarily in the same order, it may be noted that the
four highest yielding strains in this test are the same as in the Mason City
test. These four selections, as has been pointed out, were derived from the
American 1 variety.

The commercial variety ranks almost as low as does the susceptible
check. This is not too unusual under very severe root rot conditions. Also,
the selections from American 3 LSR and American 3 N in general are more
susceptible than selections from the American 1. The beet strains selected
for resistance to Rhizoctonia and southern root rot are also better than
the commercial variety.

The results obtained from the test at Moorhead (Table 3) are not too
different from those obtained at Mason City and at Waseca.

The Aphanomyces epidemic in this test was about the same severity as
that experienced in the Mason City test. The only reason that can be given
for the relatively high ranking of the 9-801 strain is that it was selected at
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Moorhead and is probably better locally adapted here than at Waseca or
Mason City.

Again, as was the case at Mason City, the beet strains selected for
other root rots, and also the selections from 3 LSR were all about equal or
poorer than the American 3 LSR commercial variety.

Table 3—Moorhead Root Rot Strain Test—1951.

Tons beews o Lbs. Sugar

Varlewy Dexcription per Acre Sucrose per Acre
EUG-D Elite of 1052 RE ariery .41 14.08 3214
D.604-0 Flitc of 1952 RR varicly 9475 14.00 2,755
y-801 Am, 3 TER; RE =i, 1™MB Moorhead 9.91 1871 270G
0502 RER sl Toguam ({Minn.} LU I18.68 2.584
0-603 KRR sch, More (Minn ) 5.7 13.08 2,447
6-48%-X Erie of 1948 RR varicty B.58 14,02 2.3%1
7-800-X Elilc of 1948-1950 RR varicty B8.50 13.85 2,575
Am. 3 LSR Com'l variety, oll aneas 7.85 15.63 2,138
1-104 Ehis sel. U, 3. 22, ‘Tex. (Orig, 1546} 718 L1435 2,066
L4149 Ist, sel. Chaska KRR 7.06 14 4B 2,045
0-108 0. RB z¢l. (Am. ) 1 plant G.37 14.55 1846
-E06 A 5 Braylon sel. 1918 (Mion} G.74 15.73 1,845
-804 Am. 3 N; KR sel. {hrst) 667 13.62 L8100
0-50% A No. 23 {2-B04} Best in 1948 G.75 15.43 1,708
L-4007 G, Nebr, BLis, sel, B30 1356 1,686
1-Y-tH VS0A Syse, Aphapomyeces Check aAna 1420 1.028
General hean 7.BL 13.52 2,169

Sign. Diff. {19:1) 2.54 56 690

Discussion and Summary

It can be stated generally that the beet strains tested at the three loca-
tions behaved quite similarly regardless of location. This was especially
true of the selections for Aphanomyces resistance. It has been found over
a period of the last six years that if a beet selection is resistant to Aphan-
omyces at Mason City it is also resistant at the two other locations.

The data obtained in these three tests indicate that definite progress
is being made in building up resistance to Aphanomyces. However, addi-
tional resistance is required, as well as information as to the nature of
this resistance.

The beet strains tested which were selected for resistance to Rhiz-
octonia and to southern root rot do not seem to have much resistance to
Aphanomyces.

It must be emphasized that the severity of the epidemic usually experi-
enced at the three testing locations is much greater than is normally found
in the farmers' fields.
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