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Cercospora leaf spot of sugarbeets is a major r.roblem in Europe 
and ::\Torth ;\merica . This disease caused by CercosjJora beticola 
Sacco is important in central and eastern Nebraska. Fungicide 
tests have been made in Europe and North America as referred 
to recently (1,2,3Y. 

T he Cercospora leaf spot control tests of 1905 '''ere a co n
tinuation of research begun in 1961 in l'\ ebraska . Results of 
the 1964 leaf spot control tests indicated the need for more 
information on the efficiency of the newer fungicides in rela
tion to th e recommended products, plus additional data on rates 
and number of applications necessary to provide satisfactory 
disease control. The plot locations in Burt County, Nebraska 

.. 	 were chosen on the basis of a relatively high incidence of disease 
in 1964, plus the intensive (Topping practi ces employed by the 
growers. Because a ircraft has been considered as it possible method 
of overcoming some of the problems of late application, a treat
ment was included with one fungicide using only 10 gallons of 
water per a(Te to simulate aerial application rates. 

~\1aterials and Methods 

The following fungicide:s were incorpora ted 111 the tests con
ducted at both locations during 1965. 

Fungicide 	 Supplier 

Tri-basic copper sulfate 	 Tennessee Corporation 
College Park, Georgia 

Daconil 2787 W-75' 	 Diamond Alkali Company 
Painesville, Ohio 

1 Publ ished with the ap proval of the Director as paper No. 2297. Journal seri es. Nebraska 
Agr iclilwral Experiment Station. 

2 Extension Plant Pathologi st. Professor of Plant Pathologv. form er Director, .\ g r. Re
seCirch American Crysta l Sugar Company, and Extens ion Plant Pathologist. respectively . 
Un iversity of Nebraska, Lincoln. 

3 Num bers in parentheses refer to literature cited. 



222 JOURNAL OF TH Y A. S. S. B. r. 

Dithane M-45b R ohm and Haas Company 
Kansas City, Missouri 

DU-TER 20% 'wpc Thompson-Hayward Chemical Co. 
Kansas City, Missouri 

•Active ingredient: T etrach loroisophthaloni trile 
"Active ingredient : Manganese ethylene bis-dithiocarbamate 
CActive ingredient: Triphenyl tin hydroxide 

T he experimental design was a randomized complete block 
\\ith three replications . T he treatments were randomized wi thin 
each replication at each location. Test plots were placed wi thin 
beet fields away from ex traneous influencing factors. ?lots con
sisted of fi ve 30-fool: rows spaced 22 inches apart. Four of the 
fiv e rows were treated , wh ile the remaining row served as a buffer 
strip betlveen plots. Replica tions were separated by a three foot 
alley. 

Sprays were applied with a SOLO-PORT, a high air velocity 
engine driven mist blower. It was eas ily calibrated and gallonages 
were accurately controlled. PJyac, a spreadET-sticker, was used 
"'ith Daconil '1.787 , Dithane M-45, and tri-basic copper sulfate 
at the rate of one ounce per fjallon of water. Spray applica tion 
dates were as fo llows: 

Cooperator Number of a pplica tions 

4 6 
Eno'lert

tJ July 8 July 8 
July 22 July 22 
Aug. 5 Aug. 5 
Aug. 19 Aug. 19 

Sept. 2 
Sept. IS 

NIorrow J u ly 9 July 9 
July 22 July 22 
Aug. 5 Aug. :J 

Aug. 19 Aug. 19 
Sept. 2 
Sept. 15 

Leaf spot data were gathered on 'whole plots August 19, 
September 2, and September IS, 1965. Disease incidence data 
consisted of a visual rating fo r leaf spo t based on percentage of 
lea f surfa ce infected, as listed below: 
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% of leaf 
Rating Surface infected 

I " 	 1 0-10 
I 	

2 11-25 
3 26-50 
4 51-75 
5 76-100 

Yield data and sugar analysis data vvere collected from the 
two center rows of each treated 4-row plot. Both tests were har
vested October 8, 1965. 

Results 
FngZerl Plots: On July 8 at the time of first fungicidal appli

ca tion, disease incidence was 5 to 20 leaf spot lesions per plant. 
Two ,"veeks later the amount had increased to a level greater 
than 100 leaf spots per plant. By August ]9, heavy infection 
\Vas observed in the untreated plots with somewhat less infection 
on foliage of plants in treated plots. Severely infected lower 
leaves had begun to dry and fall , giving rise to a slighl "pine
apple effect". Consequently, such leaves escaped detection and 
considera tion in Sll bsequen t leaf spot ra ti ngs. 

Results indicate several treatments effectively controlled 
disease development but had no significant effect on tons of 
beets per acre, percentage of sucrose, and pounds of sugar pro
duced per acre on this farm. Only small differences could be 
attributed to four versus six applications of fungicides. Duncan's 
MUltiple Range Test indicated better disease control was achieved 
with D U-TER than with Dithane M-45, Daconil 2787, or tri
basic copper sulfate. 

,\!Iorro7V Plots: At the time the first application of fungicides 
were made (July 8), an insignificant amount of lea:f spot was 
observed in this fi eld (::i-l0 lesions per plant). Disease incidence 
increased rapidly during the next two weeks to well over 100 
leaf spots per plant. The plants also were not developing as 
vigorously as those in the Englert plots . The stand was poorer, 
the leaves smaller, and the foliJge less dense. By August 19, 
very heavy infection was noted throughout most of the plots, 
"I\lith severe infection on untreated beets between the experi
mental plots and a corn field north of the plots. 'tVhile the 
present experimental plots were established in a field that was 
idle ground in 1964, the existing corn field had been in sugar
beets the previous year and su~arbeet residue could easily be 
collected from the corn field. vVithin the next two weeks severely 
infected lower leaves blackened and dropped, causing a moderate 
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to obvious "pineapple effect" of the crowns. Leaves killed in 
this manner escaped detection and were thus not reflected 111 

subsequent leaf spot ratings. 
R('.)Ults of the fungicidal tests indicate that all chemical treat

ments provided ben er leaf spot control than did water alone 
(check plots) under high disease intensi ty. H owever, even with 
satisfactory control being achieved, thne were little or no sig
nificant differences in tons of beets per acre, percentage sucrose, 
or pounds of sugar per acre. 'Moreover, n o significant difference 
in control was noted with the addition of two fungicidal applica
tions. Duncan's Multipl(, Range Test indicated DLJ-TER treat
ments resulted in belt('r control than did Daconil 2782, Dithane 
M-45, or tri-basic cop per sulfate. 

Composite date (Englert-:VIorro'\v plots): When the data for 
the two locations ar(' combined (Table 1), significan t differences 
occur be tween treatm('l1ts and between loca tions for tons of beets 
per acre, percentage sucrose, and leaf spot ratings. There was 
a significant treatm ent by location interaction, indicating the 
degree of fungicidal control of leaf spot ,vas influenced by the 
severity of the disease in 1065. The fact th at the treatments 
and the locations of the plots had no effect on the pounds of 
sugar produced per acre is noteworthy. 

Any treatment in which DU-TER was applied resulted in 
superior control of leaf spot as compared to the control achieved 
by Dithane i\/1-45 , Daconil 2787 , or tri-basic copper sulfate . 

To extrac t additional statisti cal information , treatment sums 
of squar('s for each of :l dates-of-l eaf-spot-incidence ratings at both 
locations were partitioned into 17 single degree of freedom or
thoginal comparisons (Table 2). Th e following comparisons are 
of particul ar interest. 

:\'umber 9: Tbe de.gree of control of Cercospora leaf spot 
achieved when Daconil 2787 \Vas applied at tbe rate of ~ pounds 
of formulation in ] 00 ~'als/acre was no greater than wh en the 
same material was applied at the rate of 1 pound/ IOO gals/acre. 

l'\umb('r 13: D U-TER , when applied at the rate of 1.25 
pounds of formulation in ]0 gallons of water per acre, prevented 
disease develo pment equal to or b('tter than the same ma terial 
applied at tb e same poundage in 100 gallons of '·,'a ter. 

Number 14: No greater control of Cercospora leaf spot was 
achieved with DU-TER at the rate of 1. 25 pounds of formulati on 
per acre th an that achieved by haH that rate . 

Number 15: D U-TER applied at the rate uf 0.625 pounds 
in 10 gallons of water per acre was equal to or better than th e 
same material in 100 gallons of water per acre, in terms of 
Cercospora leaf spot control. 
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Table I.-Cercospora leaf spoe on sugarbee ts, (ungicidal erial., composite da te (Englert . ~Ionow farms), 	1965 0 

r 
,....

R a tes/ acres Tons of Lbs .\verage ?' 
No. o( Lbs Gals beelS P ercent sugar lea f spot Duncan"s Z

Treatlnent appli chenl H 2O per acre sucrose 	 per acre rating mult range 9 

Trihasics co pper sulfate 1 4.0 100 24.5 11 .50 5593 2. 93 de ~ 

Tribas ic copper sulfate 6 4·. 0 100 24.4 11.3R 5507 3.07 e 0 
Dacon il 2787 
Daconil 2787 
Daconil 2787 
Daconil 2787 

4 
6 
4 
6 

1.0 
1.0 
2.0 
2.0 

100 
100 
100 
100 

23.2 
22 .2 
23.4 
22 .7 

IU8 
11.38 
11.40 
12.48 

5138 
5004 
5305 
5599 

2.65 
2.88 
2.57 
2.57 

de 
de 
d 
d 

n 
>-l 
0 

'" to 
:<l 

Dithane M · 15 4 2.0 100 22.7 12.44 5422 2.95 de <.D 
Dithane M ·45 6 20 100 24 .2 11.6] 5588 2. 97 de 0'> 

00 
Tripheny l tin hydroxide (DU·TER) 4 1.25 100 25.2 12.08 .,984 1.90 bc 
Tr iphenyl tin hydroxide (DU·TER ) 6 1.25 100 21. 4 12.00 5057 1.55 ab 
Triphen yl tin hydroxide (DU·TER) 4 1.25 10 23.6 1 1.~J 54 13 1.38 ab 
Triphenyl tin hydroxide (DU·TER) 6 1.25 10 22.6 I 1.83 5246 1.17 a 
Triphenyl t in hyrlroxide ( DU ·TER ) 4 0.625 100 239 12. 27 5692 2.02 c 
T riph en yl tin hydroxide (DU·TER) (} 0625 100 22.8 11.62 52 13 1.85 bc 
Triphen yl tin h ydrox ide (DU·T ER ) 4 0.625 10 23.4 11.92 5449 1.15 
T riphenyl tin hyd roxide (DU ·TER) 6 0.625 10 2 1.8 12.50 5326 1.27 a 
Check (Water onl y) 4 0.0 20 .2 J2.22 4747 4.00 
Check (W ater onl)') 6 0.0 20.9 12.12 4923 3.83 

Average 	 22.95 II.S7 5344.8 2.37 
Source of varia tion 

Treatments ("1') 8.57" 4.37' l\ .S. 40 .39' 

Applicat ions (A) 10.68" N.S. N.S. N.S. 

TXA 4.29' 3.67" N .S . N .S. 

Loca tion (L) 628.27 ' 11 34.16 ' N.S. 15.08' 

T X L 22.74' 5.68' N.S. 3.49' 

Dates of rating (D) N.S. 

AXD 1'< .5. 


" Denotes signif icance at the 5% level. 	 l'O 
l'O 
',J< 
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Table 2.- Sums of squares of 17 orthogona l comparisons between trea tments. R a (ed for Cercospora Jea(spol of sugarbetts, 1965. 

August 19 September 2 September 15 

Orthogona l comparisons .I\forrow Englert Morrow Englert Morrow Englert 

I . T ribas ic copper sulfale, 4 vs. 6 appl. 1.500 1.500' 1.500' .667 .000 .167 
2. Daconil 1 # / 100 gal , 4 vs. 6 appJ. .667 .167 .167 .000 .000 .000 
3 . Daconil 2#/ 100 g'al, 4 vs. 6 app!. .167 .167 167 .167 .000 .000 
4. Di(h3 n(', 4 vs. 6 ap p!. 1.500 .167 1.500' .667 .167 .167 
5. DU·TER 1.25#/ 100 ga l, 4 vs. 6 app!. .667 .167 167 .167 .667 .167 
(i. DU ·TER 1.25#/ 10 gal , 4 "S. 6 app !. .167 .000 .G67 .167 .667 .000 
7. DU ·TE R 0.625 # / 100 gal, 4 vs. 6 appl. .167 .667 .167 .167 1.500' .167 
8. DU·TER 0.625.#/ 10 gal, 4 VS. 6 appl. . 167 .000 .167 .000 .000 .000 
9. Dacon il 1#/ 100 gal "s. 2#/ 100 gal .083 .333 .000 .750 .333 .333 

10. Tribas ic copper su lfate "S. Dithane .333 1.333' .333 .333 .083 .333 
II. Daconil vs. DU·TER 10.125 " 19.0 13" 7.347" 13.347" 11.680" 3.556" 
12. TeS & Dithane vs. Daco" il &: DU-TER 9.000" 12.840" 5.840" 14694" 21.778'" 3.361 •• '-< 
13 . DUITER, 125 # / 100 gal vs. 1.25#/ 10 gal .0~3 2.083" .08~ .333 1.33' 2.083' 0 c 
I '; 
15 . 

D U-TER, 125 # IS. 0. 62:' :tt 

nU -TER 0.6 25 # / 100 gall>. 0.625 #/10 gal 
.042 
.J33 

.042 
3.000" 

.042 
1.333' 

375 
.750 

.042 
4.083 " 

. 167 

.750 '" z 
;> 

l G. Check, 4 vs. 6 app lie.( ions .667 .167 .667 .167 .000 .167 r 

) 7. Check \ s. ,til chem ira) treatments 23.148" 13.021 " 13.724" 28.009 " 13.370" 8.898 ' , 0 
"1 

Error mean square .66 .23 .30 .27 .35 .24 	 ;! 
1" 

.. Deno[es significance at [he 5 ~o lev el. > 
1< .. Denotes sign ifica nce at the 1% le\'el. 

sn 
sn 
tp 

:l 
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Discussion 
The results of the 1965 fungicidal trials were, in part, su b

stantiated by research conducted in prior years in this project 
at other state experiment stations and locations. Carlson (1), 
Finkner, et a1. (2), and Forsyth and Broadwell (3) found results 
similar to those reported herewith. Polyram was not used because 
it proved least effective in previous tests. DU-TER was used 
instead of Brestan (triphenyl tin acetate) because of its earlier 
possible registration, although Brestan was very effective in 1964. 

High disease incidence apparently had a greater effect on 
tonnage than on percentage of sucrose in these experiments. 
I Iowever, the pounds of sugar per acre produced in the Morrow 
plots did not differ significantly from that produced in the Englert 
plots. 

Summary 
I. Significant control of Cercospora leaf spot was achieved in 
all fungicide treated plots over the water check plots. 
2. There was generally no significant increase in disease control 
when chemicals 'were applied 6 times as compared to 4 times. 
3. DU-TER gave significantly better disease control than did 
Daconil 2787, Dithant MAS, or tri-basic copper culfate. 
1. Daconil 2787 at 1 pound was just as effective in controlling 
the disease as the higher 2 pound rate. 
5. There was no significant increase in disease control ,vhen 
DU-TER was applied at the 1.25 pound rate as compared to 
half that rate. 
6. DV-TER at 1.25 pounds per 10 gallons of water ,vas equal 
to or better than the same amount of material in 100 gallons of 
water in terms of disease control. 
7. DC-TER at 0.625 pounds per 10 gallons of water per acre 
was equal to or better than the same amount of mateorial in 100 
gallons o[ water in terms of disease control. 
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