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Introduction 
Leaf spot, caused by CercosjJora beticola) Sace., has long heen 

recognized as an important disease of the sugar beet (Beta vul
garis L.) in a large proportion of the sugar beet acreage east of 
the Rocky Mountains in the Cnited States. Curly top, caused 
by the leafhopper-transmitted virus, Ruga verrucosans Carsner 
& Bennett, for many years has been a serious threat to the crop 
in much of the 'Vestern USA, especially west of the Rocky 
Mountains (6)3. The development of sugar beet varieties having 
some degree of resistance to leaf spot has given partial control 
cf that disease east of the mountains, and the spectacular success 
in breeding curly top resistant varieties is well known. 

Cntil recently, breeding work intended to produce varieties 
with combined resistance to leaf spot and curly top was not 
emphasized because of the fact that the sugar beet was not grown 
extensively in areas where both diseases were serious threats to 
the crop. In the last decade, however, the need for combined 
leaf spot and curly top resistance has increased substantially, 
especially because of expanded sugar beet production in areas 
where the crop is subject to both diseases. The most notable 
example of such a change occurred in the vicinity of Hereford, 
Texas, with the completion of the Merrill E. Shoup sugar factory 
by the Holly Sugar Corporation in 1964. Observation of the 
sugar beet crop in that area by the authors, for more than a 
decade, has shown that it is subject to severe attacks of leaf spot 

1 Report of investig'ations conducted by the Crops R esearch Division. Agricultural Re · 
search Service, U. S. Department of Agriculture, in cooperation with the Coloraclo and 
Utah Agricultural Experiment Stations and the Beet Sugar Development Foundation, and 
supported in part by funds contributed by the National Sugar \[anufanuring' Company, 
Assistance rendered by Joseph A, Elder and Luther VV. La\\"son. Agricultural Research 
Technicians. in conducting breeding. evaluation, and other work at Fort Collins, Colorado, 
;~ acknowledged. Pa.rticipation by other agencies and research personnel, in conducting' 
cooperative, varietal, evaluation tests, is indicated elsewhere in lhis report. Publication 
has been approved by the Director, Colorado Agricultural Experiment Station, as Scientific 
Series Paper ~o. 1099. 

2 Research Plant Pathologist, Plant Pathologist, Research A.gronOlrist, and Geneticist, 
respectivel y, Crops Research Division, Agricultural Research Service, 11. S. Department of 
Agriculture. 

3 Numbers in parentheses refer to literature cited, 
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and curly top, either separately or concurrently. Leaf spot ex
posure of economic significance occurs in most years, and recog
nition of its importance is indicated by the fact that about 94% 
of tlte entire sugar beet acreage in that area (approximately 
30,000 acres) was sprayed for leaf spot control in 1965. Curly 
top exposure ranges from negligible in some seasons to extremely 
severe in others. An example of the latter occurred in ]954 
'when the curly top susceptible check in a variety test at Here
ford yielded only V3 ton of roots per acre in contrast with a 
yield of 20 tons for the curly top resistant check4

• Except as 
affected by spraying and the use of resistant varieties, both 
diseases were relatively severe in that vicinity in 1965. 

The feasibility of combining moderate to high levels of leaf 
SOr-1 and curly top resistance in the same sug'ar beet variety was 
demonstrated in f961 5 by the performance of the open-pollinated 
variety, SP 6051-0, a product of breeding work conducted jointly 
by the Crops Research Division at Beltsville, Maryland, and the 
New Mexico Agricultural Experiment Station at University Park, 
New MexicoG

• Little, if any, commercial use has been made 
of SP 6051-0, but the combined levels of resistance in that 
variety represent a significant achievement. 

Results of cooperative evaluation tests over a period of 5 
years 7 and results of other studies pertaining to the inheritance 
of resistance to leaf spot' and curly top (7) have led us to the 
general conclusion that resistance of F , hybrids, to either disease, 
is approximately intermediate between the resistance of the two 
parents. Consequently, it seems clear that high levels of com
bined resistance to leaf spot and curly top should be expected 
in F, hybrids only when both parents are high in resistance to 
both diseases. One of the principal objectives of this article is 
to report on progress in the development of such material. Except 
where otherwise indicated, ' the results presented 'were obtained 
111 1965. 

4 R. E. Finkner, et al .. American Crvstal Suga r Companv. (Unpubli shed report). 
• Gaskill, J. 0., G. E. Cae , J. C. Overpeck, and A. M. Murph v. Development and 

evaluation of sugarbee t breeding material and val'ieli cs carrving resistance to leaf SDot 
and curly top , 1961. Sugar Beet Research , 196 1 Report (CR-4-62, Cm:)s Research Division . 
A.R.S., U. S. Dept. of Agr.): 120-133. (Unpubli shed ) . 

• Coe, G. E. Developm ent of basi c breeding materia'. Sugar Beet R esea rch , 1961 
Repo rt ( CR·4·62. Crops R esearch Division , A.R .S .. U. S. Dept. of Agr.): 339-344. ( Un. 
p ublished ) . 

7 R('scarch reports , entitled " Development and evaluation of sugarbeet breed ing 
materi a l and varie ties carn' ing resistance to lea f spot and curl v top". for 196 1 through 
1965 by 'j . O. Gaskill and co-workers. presented in th e fo ' iowing' volume, of Sugarbect 
Rcsc~rch: 1961 Report ( pp. 120-1 33 ), 1962 R eport ( pp. 139-160 ), 1963 Report ( pp. 179· 
210 ), 1964 Report ( pp. F,6-197 ), and 1965 Report (in press) . ( Unpubli shed ) . 

' Gaskill . J. 0., J. .\. Elder. and LeRoy Powers. A preliminarv report on inherit ance 
of res istance to Ccrens!,ora leaf spot in sugar beets. Informal presenta tion at th e 12th 
General Meeting, Am. Soc. Sugar Beet Techno!., Denver, Colo., 1962. (Unpublished) . . 
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Cooperative Tests of LSR-CTR Varieties 

Seed supplies of entries 1 through 7 (Table 1) were assembled 
at Fort Collins and distributed to cooperators who conducted 
and reported results for the evaluation tes ts listed below. Agron
omic tests at two other locations were abandoned because of 
flood damage, poor stand, or other misfortunes. 

Table I.-Description of material in cooperative evaluation tests of LSR·CTR sugar 
beet varieties, 1965. 

Entry Fort Collins 
no. seed no. D escri ~)ticn and supp liocr:l 

Acc. 2634 SL ( 129 X 133) MS X 5P 5822·0; monogerm ; LSR·CTR; Farmers 
& Manufacturers Beet Suga r Associat ion and West Coast Beet 
Seed Company (WC lot 4475). 

2 Acc. 2635 CT 5 MS X SP 5822·0; monog-erm; I SR·CTR; 
Coast neet Seed Company (WC lot 4494). 

F. & M. and West 

Ace. 2636 SL ( 129 X 133) MS X SP 6322-0; Illonogerm; LSR-CTR; 
a nd West Coast Beet Seed Co. (WC lot 4567) . 

F. & M. 

4 SP 64 1204HOI FC (5 02/2 X 503) 
beet Investigations, 

MS X FC 901; monogerm; 
Fort Collins, Colorado. 

LSR-CTR: Sugar

5 SP 64 1204H03 FC (502/2 X 504) 
beet Investigations , 

MS X FC 90 1; monogenn; 
Fort CoIJins , Colorado. 

LSR-CTD; Sugar

6 Ace. 2623 SP 5822-0; a multigerm , USDA variely, resistant to leaf spot and 
bl ack root, developed for lise in eastern sugarbeet areas; induded 
in th ese coopera tive tests as an LSR check; seed furni shed by G. E. 
Coe, USDA, Beltsville, Maryland . 

7 Ace. 2633 l :S H6; a mul tigenn, USDA var iety, resistant to curl y top anel 
bolting , developed for use in Ca li f.; included in these tests as a 
CTR check; seed furnished by J. S. McFarlane , USDA, Salinas, 
Ca lif. 

8 Local check: furnished by cooperator. 

9 Local check; furnis hed hy cooperator (occasional). 

"The parental lines li sted were developed by various US DA stations and Ill ay be described 
as follows: 

Seed R esistant to 

Line type Curly top Leaf spot Black root 

CT 5 mono. X 

SL 129 and 133 mono. X 

SP 5822-0 and 6322-0 mlllti. X X 

FC 502/2, 503, & 504 mono. X 

FC 901 multi. X X (mod.) 
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State Locality Type" Cooperating agency and personnel 

Holly Sugar Corp. (D. D. Dickenson & Alex Lange) 

Holl y Sugar Corp. (D . D. Dickenson &Alex L ange) 

U.S. Dept. of Agr. (J. A. E lder & J. O . Gask ill) 

ArneI'. Crystal Suga r Co. (R. E. Finkner &st8ff) 

Amer. Crystal Sugar Co. (R. E. Finkner &: staff) 

Am er. Crystal Sugar Co. (R. E. Finkner &: staff) 

Amer. Crys ta l Sugar Co. (R. E. Fi nkner & staff) 

Kan. Agr. Exp. Station (R. E. Gwin , Jr.) and 
Nat' l. Sug. iVlfg. Co. (G. E. CouplaJ' d anrl 
H enry Wolfe 

U. S. Dept. of Agr. (G. E. Cae) 


Amer. Crystal Sugar Co. (R. E. Finkner &>taff) 


N. M. Agr. Exp. Sta tion (W. J. Rus,,, 11 ) 


Okl a. Agr. Exp. St;:Jtion (R. N. Ford , Roy Os
wa lt, R . S. Matlock, and Bill Ott) 

H oll y Sug. Corp. (D. F. Petersnn & Paul Scott) 

L'. S. Dept. of Agr. (c. 1.. Schneider) 

C. S. Dept. of Agr. (A. M. Murphy) 

Calif. Hamilton City A 

N. Tracy 

Colo. Fort Collins 

R ocky Ford 

Iowa ]'vIason Ci ty 

Kansas Garden City 

Johmon 

Tribune 

Md. Beltsville 

Minn. Moorhead 

N. M. Artesia 

Okla. Goodwell 

Texas H ereford 

Vtah I.ogan 

Thatcher 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

o 
o 

a T ype of rest: A = al='; ronomic; 0 = observation al. 

The agronomic tests varied considerably in plot sil e, experi
mental design, disease ex posure , number of replica tions, etc. 
Certain of these detai ls are given in the tables of results, but 
otherwise no attempt will be made to describe the individual 
tests in this article. 

General summaries of harvest results of the agrol'l omic tests , 
expressed as percent of the standard variety, SL (129 X 133) MS 
X SP 5R2~-O , are presented in Tables 2, 3, and 4.- Leaf spot re
sistance comparisons in the agronomic tests at Fort Collins and 
Beltsville are shown in Table 5, and curly top res istance data, 
obtained in observational tests at Logan and Thatcher, are pre
sented in Table 6. An indication of the degree of precision in 
tb e respective agronomic tests is given in the form of LSD 
values expressed as percent of the actual average yield or sucrose 
percentage of the standard variety. A striking varietal contrast 
under s(,vere curly top exposure a t Artesia, :'\lew Mexico, is 
bhown in Figure 1. 

Because of the wide range in the severity of leaf spot and 
curly top exposures a t the various locations, average perform
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Table 2.-General summary of harvest results, cooperative agronomic evaluation tests of LSR·CTR sugar beet varieties, 1965; as percent of 
"-0 

the standard variety, SL (129 X 133) MS X SP 5822-0. 

Gross Sucrose Yield 

No. Entry no. LSD ' 

9bLocation Diseasesa reps. 2 3 4 5 6 7 8b (.05) 

(I) N. Tracy, Calif. S 100 110 106 100 106 95 92 99 10 
(2) Hamilton City, Calif. LS · I 8 100 104 104 11 5 11 3 77 103 112 14 
(3) Ft. Collins, Colo. LS-3 9 100 97 107 119 113 94 94 104 94 5 

(4) Rocky Ford, Colo. LS · I, Rb·2 9 100 124 119 112 104 119 77 94 103 24 
(5) Tribune, Kan. 9 100 11 3 106 103 109 99 106 106 106 12 
(6) Garden Ci t r , Kan. 3 100 110 103 88 100 92 100 96 93 25 

(7 ) Johnson , Kan . 3 100 101 120 105 102 94 100 90 95 18 
(8) Goodwell , Okla. CT·I , LS·I 10 100 106 103 106 114 lUI 88 128 13 
(9) Hereford, Tex. CT·3, LS-3 9 100 115 110 96 111 71 101 103 119 6 

(10) Artesi a, N. M. CT-3+ , LS-I 4 100 95 93 97 105 49 98 128 134 
(I I ) Moorh ead, rvlinn. LS·1? 9 100 103 113 105 III 96 120 109 94 15 '

0( 12) Mason Ci ty, la. LS·I?, Rh-I? 9 100 106 100 97 112 95 126 94 110 24 c 
( 13 ) Beltsv ille, Md. BR-I , LS-3 3 100 75 107 98 109 105 68 78 20 '" Z 

;.. 
Average 100.0 104.5 107.0 103. 2 108.4 91.3 97.9 103.2 t"' 

0 
"1 

, Disease expos ure considered sufficient to affect harvest results apprecia bly: BR = black root (A/)limlOl1Iyces cochlioides); CT curl y top ..., 
(v irus ); LS = leaf spot (Cerco sfJo ra beticola) ; Rh = Rhizoctoni a root rot. Estimated severity of disease exposure: I = mild; 2 moderate ; :r 
3 == severe. '" ;J;

b The local cbecks, entries 8 and 9, were a s follows, respectively (location numbers in parentheses): (I) HH 8; (2) HH 9; (3) GW 674-56C 
and SL (126 X 128) MS X SP 5822·0;. (4) Am 2 Mono and Am 2 Multi; (5) SL ( 126 X 128) MS X SP 5822·0 and C.W.S. Co. monogerm; (6) ';f' 
Am 2 Mono and Am 2 Multi; (7) same as (6); (8) HH 10; (9) HH 10 and HH 12; (10) HH JO a nd Holl y 3227 -05: (I I ) Am 3 S Mono and Am 

';f'3 N Multi; (12) Am 3 S Mono and Am 3 S }'1ulti ; ( 13) SP 64100·05. 

c LSD ( .05) expressed as percent of the gross sucrose yield of the standard variety. ~ 

:l 
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Table 3.-General summary of harvest results, cooperative agronomic evaluation tests of LSR-CTR sugar beet varieties, 1965; as perc.:nc of r 
the standard ,variety, SL (129 X 133) MS X SP 5822-0. >-' 

.7'
Root Yield Z 

9 
No. Entry no. LSD ' 57' 

Localion Diseasesa reps. 2 3 4 5 6 7 8b 9" (.05) '---< 
C 

(I) 
(2) 

N. Tracy, Calif. 
Hamilton City, Calif. LS·l 

8 
8 

100 
100 

113 
110 

109 
107 

96 
115 

104 
108 

99 
80 

97 
107 

100 
122 

9 
II 

r 
-: 

(3) Ft. Collins, Colo. LS-3 9 100 99 107 113 109 96 98 104 94 5 <D 
0'> 

(4) Rocky Ford, Colo. LS-I, Rh-2 9 100 126 123 109 106 119 84 100 102 24 
--.J 

(5) Tribune, Kan. 9 100 11 2 106 100 107 98 108 103 100 10 
(6) Garden City, Kan. 3 lOa 106 93 83 90 88 96 89 86 22 

(7) Johnson, Kan. 3 100 102 116 lOr, 100 98 100 9 1 93 16 
(8) Goodwell, Okla. CT-!' LS-I 10 100 115 107 107 113 95 101 127 9 
(9) Hereford, Tex. CT-3, LS-3 9 100 115 109 94 110 72 104 105 91 6 

(10) 
( II ) 

Artesia, N . I\L 
Moorhead, Minn. 

CT-3 +, LS·I 
LS-l? 

4 
9 

100 
lOa 

92 
106 

101 
112 

93 
100 

105 
109 

42 
101 

134 
121 

11 4 
106 

1I9 
97 

23 
15 

(12) Mason City, la. LS-I?, Rh-!? 9 100 101 96 95 104 93 132 90 1I 3 23 
(13) Beltsville, Md. BR-I, LS-3 3 100 82 110 99 1I 5 106 81 91 22 

Average 100.0 106.3 107.4 100.8 106.2 91.3 104.8 103.2 

a Disease exposure considered sufficient to ,affect harvest results appreciabl y: BR = black root (A/Jilanomyces eachlioides); CT curly top 
(vi rus ) ; L5 = leaf spot (Cercos/Jora. beticola); Rh = Rhizoctonia root rot. Estimated severity of disease exposure: I = mild; 2 moderate; 
3 = severe. 

b The local checks, entries 8 and 9, were as follows, respectively (Iontion numbers in parentheses): (1) J-TH 8: (2) HH 9; (3) CvV 674-56C 
and SL (126 X 128) M5 X 5P 5822-0; (4) Am 2 Mono and Am 2 Multi; (5) 5L ( 126 X 128) M5 X SP 58220 and C.W.S. Co. monogerm; (6) 
Am 2 Mono and Am 2 Multi; (7) same as (6); (8) HH 10; (9) HH 10 and HH 12; ( 10 ) HH 10 and Hollv 3227-05; (II) Am 35 Mono and Am 
3 N Multi; (12) Am 3 S Mono and Am 3 5 Multi; (13) SP 64100-05. 

'LSD (,QS) expressed as percent of the root yield of the standard variet y. 
<.7< 
N 

"" 
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"'"Table 4.-General summary of harvest results, cooperative agronomic evaluation tests of LSR·CTR sugar beet varieties, 1965; as percent of 
the standard variety, SL (129 X 133) llIS X SP 5822-0. 

Sucrose Percentage 

No. Entry no. LSD ' 

Location Diseases:! reps. 2 3 4 5 6 7 8" 9" (.05) 

(I) N.Trac)'.Calif. 8 100 98 97 104 102 97 95 99 5 
(2) Hamilton City, Calif. LS-I 8 100 9:) 97 100 104 96 96 92 8 
(3) Ft. Collins. Colo. LS-3 9 100 99 101 106 104 98 96 100 100 

(4) Rocky Ford, Colo. L5-1, Rh-2 9 100 98 97 103 99 100 92 94 101 5 
(5) Tribune. Kan. 9 lOa !OI 101 103 102 102 98 103 106 4 
(6) Garden City, Kan. 3 100 103 110 106 III 103 105 109 108 9 

(7) Johnson , Kan. 100 99 104 99 102 96 100 100 102 9 
(8) Goodwell, Okla. CT-I, LS-I 10 100 92 96 99 101 106 87 101 9 
(9) Hereford. Tex. CT·3, LS-3 9 100 100 !OI 102 101 99 97 98 98 2 

(10) Artesia. N. M. CT-3 + . L5-1 4 100 103 92 105 101 liS 73 112 113 13 
(II) Moorhead , Minn. LS-J? 9 100 97 101 105 102 96 99 103 96 4 '----< 

o
(12) Mason Cit y. Ia. LS-I? Rh·l? 9 100 102 104 102 108 102 95 104 97 7 c 
(13) Beltsvill e. Md. BR-I, LS-3 3 100 93 97 99 96 99 84 86 4 '" Z 

;.. 
Average 100.0 98.5 99.8 102.5 102.5 10l.! 93.6 100.1 r 

o 
"1 

a Disease exposure considered sufficient to affect hai-vest results appreciabl y: BR == black root (Aj)hanomyces cochlioides); CT curly top 
(virus); LS == leaf spot (Cerco s/)ora beticola); Rh == Rhizoctonia root rot. Estimated severity of disease exposure: I == mild; 2 moderate; ~ 

t'l
3 == severe. 

>"The local checks, entries 8 and 9, were as follows, respectively (location numbers in parentheses): (I) HH 8; (2) HH 9; (3) CW 674-56C 
and SL (126 X 128) MS X SP 5822-9; (4) Am 2 Mono and Am 2 Multi; (5) SL (126 X 128) MS X SP 5822-0 and C.W.S. Co. monogeml; (6) ~ 
Am 2 Mono and Am 2 Multi; (7) same as (6); (8 ) HH 10; (9) HH 10 and HH 12; (10) HH 10 and Holly 3227-05; (11) Am 3 S Mono and Am 

~ 3 N Mu lti; (12) Am 3 S Mono ancl Am 3 S. Multi; (13) SP 64100·05. 

'LSD (.05 ) ex presseel as percen t of the sucrose percentage of the standard variety. b::I 

~ 
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Table 5.-Leaf sllo t resista n ce com parisons of LSR-CTR sligar bf'el , 'arieli cs, Fort 
Collins, Colorado, and Beltsville, Maryland, J965". 

Lea r spot ~ radesb
Ft. Collins 

Ft. ColHnsc ll cltsville,J seed Entry 
Description no . no. 8/ 23 9/ 1 8/ 6 8/ 12 - 914 

SL (129 X 133) MS X SP 5822-0 
CT 5 MS X SP 5822-0 
SL (129 X 133) MS X SP 6322-0 
FC (502/2 X 503) MS X FC 901 
FC (502/2 X 501) MS X FC 901 
SP 5822-0: LSR check 
US H6; CTR check 
GW 674-56C 
SL ( 126 X 128) MS X SP 5822-0 
SP 64100-05 
SP 6322-0 

Ace. 2634 I 
Ace. 2635 2 
Ace. 2636 3 
SP 64 1204HOI 
SP 64 1204H03 5 
Ace. 2623 6 
Ace. 2633 7 
Ace. 2168 
Ace. 2642 

3.9 
4. 3 
3. 7 
2.7 
2.8 
2.1 
5 7 
2.9 
42 

4_3 
4.9 
4.3 
3.2 
3.2 
2.2 
6.2 
3.9 
4_8 

3_3 3.5 4.6 
4.0 4.0 4.6 
3.3 3.4 4.6 
3.1 31 '1.1 
2.R 3. 1 4.2 
2.6 2.8 3.9 
4.3 1.5 5.3 

3.6 3.7 5.2 
20 2.3 3.2 

• Leaf spot expos ure was in tensified arti fi cially. 

b Approximate basis of leaf spot g rades: 0 = no leaf spot; 10 complete defoliation. 

c Plots 2 rows X 20'; 9 X 9 Lat in Sq uare des ign. 

rl Plots 4 rows X 20'; 3 replicati ons; randomized block design. 


Figure I.-Comparison of sugar beet varieties under severe curly top 
exposure, Artesia, N. M., September 17, 1965; plots 4 rows (2 beds) wide 
and 22 ft. long. Left, SP 5822-0; right, FC (502/ 2 X 503) MS X FC 901. 



'.." '"01 

Table 6.'--<:urly top resistance comparisons of LSR·CTR sugar beet varieti es at Tha tcher a nd Logan, Utah, 1965. 

Thatcher (field plots)' Loga n (greenhouse)" 

C.T. C. T . grade C. T. grade 
inci~ Plants C.T. 

Fort Collins Entry dence Actual % of per inci- % of 
Description ·seed no. no. 9/ 15 10/ l e US41 100' dence AClual c US 41 

SL (129 X 133 ) MS X 
CT 5 M5 X 51' 5822·0 
5L (129 X 133) M5 X 
FC (502/ 2 X 503 ) M5 
FC (502/ 2 X 504 ) MS 
SI' 5822·0; LSR check 
US H6: CTR check 
US 33 
US 41 

SI' 5822·0 

51' 6322·0 
X FC 901 
X FC 90 1 

Ace. 2634 
Ace. 2635 2 
Acc. 2636 
SI' 61 1204HO I 
SI' 64 1204H03 5 
Ace. 2623 6 
Acc. 2633 

% 
7(1.9 
76.6 
74.8 
8?0 
78.2 
95.2 
62.3 
82.8 
17.0 

4.0 
4.0 
40 
4.5 
4.0 
6.0 
3.0 
4.8 
j.O 

133 
133 
133 
no 
1::3 
200 
100 
160 
100 

No. 

100 
98 

101 
102 
106 
104 
102 
86 

101 

% 
95 

100 
95 
95 
95 
95 
80 
95 
85 

5.7 
6.2 
5.4 
5.5 
5.5 
7.1 
4.5 
5.5 
1 .4 

130 
141 
123 
125 
125 
161 
102 
125 
100 

'-< o 
c 
z '" :> 
r< 

top 

'I'lots 2 rows X 50'; each entry occurred in 2 replicat ions; curly top exposure was intensified artificially. 

"Seedling technique; curl y top virus culture AlA; 20 plants per variet': 2 cag'ed leafhoppers per plant. 

e Bas; s of curl y top grades : 0 = health y; 9 = death due to curly top. In field plots, the grade represented the combined 
incidence and react ion of plants to infection. In the greenhouse, plants without curly top symptoms were d.isregarded. 

e ffects of curly 

o 
"1 

~ 
t='l 

>
f" 

f" 
I:;C 

~ 
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ance figures for the LSR check (SP 5822-0) and the CTR check 
(US H6) mean little. Examination of the averages for certain 
other entries reveals the following important trends or rela
tionships: 

1. 	 With SL (129 X 133) MS serving as the female, SP 6322-0 
was substantially superior to SP 5822-0 for use as the pol
linator. The average gTOSS sucrose yield for entry no. 3 
[SL (129 X 133) MS X SP 6322-0] was 107.0 percent of 
that of entry no. 1 [SL (129 X 133) MS X SP 5822-0], 
and there was essentially no difference in average sucrose 
percentage. 

2. 	 The outstanding hybrid in the entire series, in yield of 
gross sucrose, was entry no. 5 [FC (502/ 2 X 504) :\1S X 
FC 901], and its average sucrose percentage also 'was rela
tively high. The average gross sucrose yield and sucrose 
percentage for entry no. 5 were 108.4 and 102.5% of the 
corresponding averages for the standard variety, entry no. 
1. Entry no. 3, described above, was the only close com
petitor of no. 5 in gross sucrose yield, but it was no better 
than the standard variety in sucrOse percentage. Thus it 
was concluded that, under the array of conditions rep
resented by these tests, FC (502/ 2 X 504) MS X FC 901 
was substantially superior to the other LSR-CTR varieties 
(entries 1 through 4) in its combination of abilities to 
produce high gross sucrose yield 'with high sucrose per
centage. 

3. 	 To put the above comparisons in proper perspective, it 
should be noted that the average gross sucrose yield and 
aVC'rage sucrose percentage for entry no. 8 (local check), 
expressed as percent of the corresponding averages for 
entry no. 1 (standard variety), were 103.2 and 100.1, re
spectively. Furthermore, it should be recalled (a) that the 
current standard variety, SL (129 X 133) MS X SP 5822-0, 
exceeded SL 126 :VIS X SP 5460-0, in the 1964 cooperative 
test series, by an average of about 3% in gross sucrose 
yield8 

; and (b) that the latter hybrid exceeded SL 122 
MS X SP 5460-0 by 11 % in gross sucrose yield in both 
the 1962 and 1963 cooperative test series' o. 

o Gaskill, J. 0., A. M. Murph)', C. L. Schneider. G. E. Cae , and J. A. Elder. Develop
ment and eva luation of sugarbeet breeding material and vari e ti es earning res istance to 
leaf spot and curl y top, 1964. Sugarbeet Research , 1964 Report (CR-4-65 , Crops Research 
Division , A.R.S., U. S. Dept. of Ag r.): 156-197. ( Unpublished) . 

] 0 Research reports, enLitled "Development and evaluation of sugarbeet breeding O1a[< rial 
and varieties carrying resistance to leaf spot and curl)' top" , b)' J. O. Gaskill and co
wo rkers, prese nted in th e following volumes of Sugarbef:t Research: 1962 Report (PI'. 
139-160), and 1903 Report (pp. 179-210). (Unpublished). 
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As shown in Table <.:nlries 1, and 'l were 
intermediate bet"\\'een the resistant and susceptible 
f) and 7) in leaf resistance. Each of the 
;), was an Fl of LSR X eTR 
resistant X spot level of leaf spot re
sistance was about as and;} hybrids of 
LSR LSR-CTR rna better than entries 
I, 2, and ;) ill leaf these 
diflerences are 

"\11 of the 
mediate benveen entries 6 

Since each of the 
the or 
level ot resistance in the hybrids was to 

Development and Evaluation 

l'\'Ionogerm, Inbred 


Basic 
eTR, 
resislant uf 
by the late Dr. V. Owen 01 the 
Lake City, Ctah; ana 
Division's breeding 

'\:faryLmd. The where it occlllTed in this 
had been derived from SLC 101 Because 

means 
as the 

as the recurrent parental' type. 
lines were used in to 

and the monogerm, 
,vas used to produce the 

cion. selected from the 
increase of in two 
as follows: SP (i III a seed lot cytoplasm derived 
from SLe ; and (b) SP 611101-0, a seed lot 

derived from the top resistant 
SP 611100-0 and SP 611101-0 were produced in the green

house means of induced (2, Selection for leaf 
field at Fort Collins in the 

of SP 
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Leaf spot resistant 
SP nlllOO-O, SP GlliOI 
Ill;! Ie-sterile (C MS) 
seJJed. In contrast with 
\I'hieh eMS annual was 
the index 
biennial in charactel. 
anther classi was 
seedl 

selected from 
etc., mateel 

material, 
the 

an 
of 

obtained 

529 

and 
III 

for 
was 
for 
the 

Obsen.lational S(:l'eening of ltfonogel'1n) 

Type-O Lines Spot and Curly Top Resistance 


.\n essential 
inbred is 
tor resistance to leaf 
A portion of the 
germ plants 
so, \yas used in 1965 for curly resistance in the 

of LSR-G 
the obsen'ational evaluation 

and curly 
seed' 33 mono-

that had been indexed and 

part was used for leaf SpOl 
at Fort ColI Colorado, The 

modification of a method devised 
details regarding are 

The results of tbe leaF 

tries 
(501 material, 
wcre at least equal 

com
to 

of the four suh-lines of Fe fiO I 
interest. In addition to the Fe 

classed as type-O or 
in leaf spot resistance 

US 41 in curly top resistance. 

It ,.,hould he noted that the four S, lines obti~ined cl 
from SP 611 '.!.'!.7 I) ,vere average top lan~1I1g 
from ] 08 to 1 In contrast with those one of the seven 
5, Ii nes obtained from SP liz.: 11 0:1-0 was an 
or 104 alld the other six from 88 to 98. 

:1 Schneider, C. L. Grccnhou'<;e tests of 
(CR·~1-O:1) Crops Rcsc;lrch Diyisioll, 

Research. 191)~ 

(1:n
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Table 7.-I'reliminary evaluation of leaf spot and curly top resistance of monogerm, type·O and near.type·O, inbred lines of suga r beets, Fort uo 

0 
Collins, Colo., and Logan, Utah, 1965. 

Ft. Collins expo no . 6A3 Logan greenhouse·' 

Description 
and/ or source 

Immediate 
parent 

Strain no. 
(seed no.) 

No. 
gen. 
sel( 

Pol.' 
rat· 
ing 

0-' 
ra t
iog 

Entry 
no. 

No. 
of 

plots 

Leaf spot" 

8/ 25 9/ 3 
Vig.6 

8/ 9·10 
Code 
no. 

No. 
infect. 
plants 

Curly' 
top 

SP 61 1100·0 51' 62202751 51' 612009s1 2 4 95 / 0 301 1 0.5 0.5 ';.0 65· 1 18 110 
SP 6420 1051 2 4 92/0 303 2 1.8 1. 8 5.0 65·2 20 104 

S1' 622075s1 SI' 612027s1 2 5 96/0 307 2 1.8 2.5 6.0 65·4 20 75 
SP 62210551 51' 64208751 2 5 95 /5 31 3 2 2.8 3.5 6.5 65·5 19 102 

51' 51' 62210751 51' 64209451 2 5 9010 317 I 1.0 2.0 5.0 65·6 17 133 
51' 64210 Isi 2 5 95 / 0 319 2 1.0 1.0 5.0 65·7 20 112 
SI' 642 107s1 2 5 9010 321 I 3.0 4.0 5.0 65·8 19 112 

51' 622 112s1 51' 642063s1 2 4 95/ 0 322 2 2.3 3.0 5.0 65·9 17 81 

51' 642064s1 2 5 10010 324 2 1.8 2.5 5.0 65· 10 18 11 7 
51' 64207281 2 5 95 / 0 326 2 1.5 2.3 4.5 65· 11 17 106 

51' 611101·0 51' 622071 sIS SI' 64203251 2 6 10010 328 I 1.5 1.5 6.0 65·12 17 89 
51' 64205051 2 5 10010 330 2.0 3.0 5.0 65·13 18 100 '-< 

0 
c 

51' 62207651 

5P 642056s1 
51' 642065s1 
SI' 642102s1 

2 
2 
2 

4 
3 
4 

100/ 0 
10010 
95 / 0 

332 
334 
340 

2 
2 
2 

1.8 
1. 3 
4.0 

1. 8 
2.3 
4.0 

5.5 
5.0 
5.5 

65·14 
65· 15 
65·16 

17 
19 
19 

80 
93 

106 

:<l 
Z 
> 
t""' 

51' 62210Isi 51' 642049s1 2 5 100/ 0 342 1.5 2.0 6.0 65· 17 20 100 0 
"1 

51' 6ll100·0 SI' 631101·0A 
51' 642090s1 
51' 642044s1 

2 6 
6 

100/ 0 
96/ 0 

344 
353 

I 
I 

1.5 
1.5 

2.0 
3.0 

5.0 
5.0 

65·18 
65·20 

18 
20 

104 
131 

.., 
::c 
M 

51' 64205451 6 92/0 357 2 1.0 2.0 6.5 65·21 19 92 ;p
51' 64208251 6 100/ 0 361 2 1.0 1.0 6.5 65·22 16 90 

~ 
SI' 642089s1 6 92 / 0 363 2 1.8 2.0 6.5 65·23 18 98 en 
SI' 642093s1 3 88 / 0 367 1 2.0 2.5 7.0 65·24 16 96 

L5R·CTR poolO SP 611227·(001) 51' 64201 7sl 5 88/0 369 2 2.5 3.3 5.0 65·25 20 110 ~ 
SI' 642028s1 6 100/ 0 37 1 2 2.5 4.0 6.0 65·26 19 123 

:l 

~ 



individual 
open-pollinated, 

I't. Collins, 

<: 
0 
rsr 612052s1 6 96/0 2 6.0 5.0 20 108 


SI' 6 100/0 377 2 1.0 1,5 6.0 9 110 

611227-(001) SP 631103-0'0 S1' 5 91/0 379 L5 65·29 88 


ZSP M2D:Jc:s! 5 I(JO/O 2 2.5 2.5 65-31 10 0 
51' 6'120'17,1 G 92/0 390 2 1.8 5.5 12 90 
';P (H207'!sl 91/0 392 2 6.5 ]0 98 .;:;> 
SI' 395 2 'Ul 65<14 1> 91) 
;;1' 6 398 2 2.0 65-:)5 11 96 

SI' (i4 2097 sl 6 4(JO 2 2.5 9 96 
ZOSP 548J-O 	 9 2.'~ 15 112 0'> 

51' 6051-0 SP G:1l210HO II: 1M _1 

plant was sdfcd 

of commercial llsuall~ rated 

least 20 plants): classed as male right number is classed 
any> rcprcscll b 

sprinkling used promote spot de\elopment; plot, x 

\ Curl) resistance c\ alwnion l.ogan. Utah, USJng greenhouse seedJing with Logan AlA of t.he curly virm, 20 plants 
caged leafhoppers planl. 

_\. Elder): 0 == no 

Eldn) 


(C. L The ot 0 
wer(': 	 ;ncragcd hy cOIln:rted 

than in C:S indicate 

F, h)bri(h (LSR CTR), witho1lt were alJ(Pscd intcrpollin;ttc to 	 SP 011227

Lsing curly while 	 \\'. Ben net L 

20', Ranked uniforrnly b~ a s.pot sUSiceptible strain. 
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Agronomic Etlaluation of 
,y/onogerm, Lines 

Several or S, or S2 
inbred J to some resistance to both leaf 

eva] uated in the spot field at Fort 
conditions at Thatcher, IT tall. 'lhe 

are descri bed briefly ill the 

The tests at Fort Collim were of two 
mcm 5A), the inbred Jines themselves compared 
material by using a modified randomized-block design with three 

Plots were four rows wide and 20 feet 
tbe two inner rows were harvested for yield and sucrose 
inations. Yield data lor the inbred Iinc" are to have 
relatively little but sucrose lIlay be indica
tive of their value. 

lOA) was designed 
the I ioes by 

. Since 
equivalents or the inbreds were noL 

had been made by usi 'Melldeiian 
in Fe !lO I as the parent ill 

with the inbred lines. The resul ' 
the of I 

The results of and lOA are presented in 
Tables 8 and 9, with the curly 
anee data from Thatcher. of the type-O lines 
were better than SP 54H 1-0 in lear resistance and 
or equaled 1'S 41 III are SP 
(;,s)202Hs], FC 60 I, and cThe last two were rather 
low in sucrose especially SP G;$20~IOsl. 

The results Table 9 agree with those 111 Table 
8 in showing leaf spot resistance and 
top resistance least to US 41) for the 
the three inbreds the preceding 
wilh the performance of ();$2090si as an 

SP 6::12090s1 
the hybrids 
tioned two Fe 
MS X FC roots and gross sucrose and sucrose 



Table 8.-Prclirninary agrollOlnic c'\'aluation of nlonogcrm, type~o, inbred lines of sugar beet, Fort Collins, Colo., and Thatdlcr, Utah, 1965. 
<
S 

-Thatcher,1:lah" .7'" 

Plants Curl~ top Plants :7 
Fon Col1in~ Gro~s Vig. h (; t acre: per () 

Description seed no. :-.uc. Roots rose 8/23 !) I 8. 12 9/15 J(LI lOW ~V> 

Un Tons :-'0. '\0. 
<---. 
C 

st' (;:12028,1 (S, from SF tilllO] -0) 
Sf' (;:l20iJOsI (S, lrOI1l Sl' 0Ill01-0) 
;;1' iil21i70s1 IS, from L:'i 201 X SLC 91) 
st' 62202751 (S, frolll SI' 01] 100-0) 
.'it' 6221l27sl; SP 61IJ'i5HO.\ 
H: GOI (SP 62207 lsI: 5, from 

5P ';11101-0) 
Fe ()o1 SI' 1)'11 F,GHOA 

I. Monogcrm, 

51' 6:JII5JHO.\ 
51',1' 6JII-,~IIO 

n.-,JI"UIO'· 
S1' G11133110A 
SI' Ij51 J55HOA 

SI' 0111,,6110\ 
SP 651 L,t5I!O,\ 

typc-O (±) 

2619 
211)9 

1506 

1908 

LSR-CTR 

8.83 
8 '!')

.•J,) 

3.31 

7.12 

inbrcd 

lun 
13.20 

H.22 

I:UO 

lines 

2.2 
1.7 

1.5 

1.2 

o ' ,J.,) 

1.8 

22 

1.2 

G.O 
u.:! 

5.0 

5.3 

128 
125 

123 

120 

3() 

.);) 

67 
79 
8'.) 

79 
39 

3.0 
:;.0 
6.0 
5.0 
G.O 

:;0 
3.3 

88 
88 
·12 
81 
51 

81 
61; 

~ 

'.!) 
CJ 
-.:] 

II. Checks 

Fe ",02!2 (tnlll. (\PC-O. I.SR inbred) 
CS 201 \~L\r) 
S, II (het ie Ched. 1\1 \1) 
SI' 5·181-0 (\UvI) 
Sl' (;O'i! -Il (.\n1) 
US :U 

,1' 6'11207110 
SP ,,"1001-0 
_\cc ~2()D 

.\(C 2'iM:) 
51' 6:1I21OHO 

:1112 
1727 
~2l)7 

2:\61 

9.59 
(i.OO 
8.8:1 
X.~)tl 

10.23 
11.38 
12.~:s 

1~.1:) 

1.0 
1.0 
7.2 
4.5 

1.8 
1.2 
7.'2 
4.3 

~).3 

(i.() 

6.7 
7.0 

J3 I 
121 
J22 
118 8 ! 

()~ 

84 

;),5 

U) 

·L8 

lOG 
94 
SG 

OS ·11 15 ~1. :): 9~ 

a Leaf :-,pot grades (J. \. Elder): 0 no leaf 'ipot; ]0 :..=....: complete defoliation. 

j. Fo'iage \igor (J. A. Elde1"): Largt:r 1111». greater ,igor. 

RC':-,ult" at Tllatchcr were ba,->cd on a minimum of one 50' row for each 1 in(:. 

d Curly top grades (A. \'1. \furptl\): 0 health\: death due to Cllrl~ top. 

(. illc preceding gC1lcration (SP (j:J1170HO), cyaluatcd under leaf spot conditiolls in 196·1, was found to ha\c excellent leaf spot TC'"istance and 
acct'!:tah'c :O;1l(l"OSe percentage, root ~i/(" and foliage \igOL :,;;( 

'-Xl 
C,;~ 
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T"lblc 9.-AgronOIllic evaluation of experimental, LSR~CTR, sugar heel hybrids, Fort CoHtos, Colorado, and 'Thatcher! Utah, 1965. 

Fort Collins 

I'ort Collins, Colo. 
.\crc yield ..

(Exp. lOA) !I-plot ""s. 
----

Plants 

Thatcher, Utah' 

top Plants 
seed Gross Sue- per 0:.c Grade!l 

Uescriptionn. no. suer. Roots rose 8'23 9/1 100' 9/15 10/1 

Lbs Tons No. ,",0. 

UO 117 M ~.O ]1() 

10,,8 114 62 ~LO 110 
8:, 9, 
5:) ,LO 106 

"I ;\0 1O:; 
Fe 90l 74 10 95 
Fe 10,62 74 1,0 

114 77 4.0 100 
St' 
SP GO"I-O SP G312lOHO 
cs 

H: 
Fe 
n: 
Ie 
H: 
Fe 
I·e 

Sl' 
51' 

(SP 62207Is\) 
"OJ) nllll ~IS 

:,IH) TllITt \IS X 
Tllm ,,[S X SP 

mean :lOOI ]1107 115 

mean fH.30 0,:\]2:\ 01179 0.17 CUi ~t02 

\'ar. mean a::; ~~( of gcn, n1.('~m 3,14 10 0,79 '>A8 Vii 
2()'; (),~S (J,:, 0.5 9 ~ 

]-LjS-"lI'< I LlI' 11.61 ' 17.23*~ OX) ::! 

~JS alld dcw>te and \fcudclr<ln t~pcs of male sterilit~, > 
::....: cOlnpIcrc dero!iatioll. 

'!'. 
(but or hyhrid. 

J> 

t;::1 point. 

>-l 
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. and , SL (129 X 
X SP amounts in each 

oj three attribules. character of 
SP (}!)202Rsi and Fe fiO I has not been but each line 
appears to be bonafide or so. 

As shmvll in Tahle SP 6g202RsJ, Fe 601. and SP ()!)2090s1 
were derived rrom the li'1e, SP GIl 101-0. As Ill-

cheated. this and another basic line shown in Table 8 (SP ()] I WO
O) are lllea IlS 

cf a rnaterial 
ser\'ed as the' recurrent the non· 

was the source resistance. The 
Fe !)Ol, or a similar 

It 
sOllrce selenion 

a shortcut for ('valua
however, Fe was used as the 

shown in Table 9. 
roots and g;ross sucrose. shown 

for tll ree 01 the Fe 90 I fema Ie 
(Table 9), are of special m of the fact that 
the male and female parcnls of each were related at 
least as indicated hy the following': tllcir leaf spot 
,':as derived from t1~e same source: { I; and (b) the curly top 
resistant material, used in the prcduction of the F, and B g"enera
tions in the backcrossing program to the 
of the inlJ1eds, lias nearly identical to that used at the 
ing steps in the development of Fe 90 I. The curly resi~Lant 
lines. used to produce the final backcross in the hack-
crossing programs (SLC 122-0 and Sf. were 
presumed to be only distantly related. 

Summary 
1. ( evaluation tests of a set of 

hybrid, sugar heel \arieties, 
ur tolerance to both leaf and 

II-ere by 
in 10 states in two 
was evaluated. At the other 1 g 
in character. Hanest results, in terms of 1001 and gross 'ilIcros{' 

were expressed as percentag'es of 
the the standard 5L (129 X 

lights of the results follow: 



rm:\. S. S. B. 1. 

a. \Yith SL (129 X 1 as tile female, SP 
()322-0 was substantially to SP GR22-0 for use as it 

pollinator. "-itl! the average gross sucrmc of 51, (129 
X 1 :vrs X SP ;')822-0 as 1 sucrose 

SL (129 X I Differ
ences between the two and 
in resistance to lea! tup were 

b. The In 
of gross sucrose, was Fe 901, and 
its sucrose The i!ver;ure 

that 
Fe 

resistance and 
resistance. 

lor the local as 
ccnt of were 10;).2 and 100.1, 

2. Backcross served as the non
recurrent parent resislant material served as the 
recurrent to the development of the 

a, FC 901, a mul resistance to 
and moderate resistance to : considered a 
source for the selection of Imes for use as pol

linators, 

h, 611100-0 and 
SP 

were crossed with FC 901. using 
the :CVlendelian male-sterile of the latter "as the 
fernale parent. Each of the FC 90 I aa X SP 63202Rsl 
and FC ClOI aa X FC 601, in with FC X 

MS X FC 901, was: 1) a bout thC' samC' in 
sucrose and . 
at Fort In 

resistance: and 3) being ahout 
the same as tlte US 41. 

3, The results of this study showed that 
the backcross method is a useful tool 
and curly top resistance: and that (IS 201 IS suitahle 
lise in such a as tbe nonrecurrent and the source 
of leaf spot 
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