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Station, on the value of beet tops when used in a daii"'J cmv ration: urn 
con~aring the value of alfalfa and beet tops as a cured roughage, the follow
ing results are reported: (7) 11 During the firstyearls test, 1 pound of alfalfa 
was equal to 1.1 pouncts of beet tops when compared on a dry matter basis. 
In other words in this test beet tops'·'' ere 91% as valuable as alfalfa (D.M.B.) 
\vi thout considering the increr.se in milk yield. In the second year (1938-39) 
of the experiment, 1 pound of alfalfa \ofas equal to 1.1 pounds of beet tops 
not considering the increase in milk yield. This gives beet tops a value 83% 
as great as alfalfa. Taking a mean of the t;.ro years together the tops "''ere 
1\l'Orth 87% as much as alfalfa on a dry matter basis." 

"Estimating cured alfalfa in the stack at 90% dry matter and cured 
beet tops in piles or stacks at 70% dry matter, beet tops were worth $5.64 per 
ton the first year and $5.18 per ton the second year when alfalfa is worth 
$8.00 per ton. The mean of the tivO years gives beet tops a value of $5.41 per 
ton iV"hen alfalfa is 1:vorth $8.00 per ton. (7) 

Summary 

Dried beet tops are a source of nutrients approaching alfalfa in pro
tein content and the small grains in nitrogen free extract when calculated on 
a dry basis. Too much emphasis cannot be placed on the value of proper curing 
and storing of the feed to prevent nutrient loss from unfavorable weather con
ditions or negligence. 

Feeding operations by men who are investigators on the subject have 
demonstrated the value of beet tops in the r~placement of a large portion of 
concentrates and alfalfa in rations for fattening cattle and in the production 
of milk from a dairy herd. 

c 1) 
( 2) 
(3) 
(4) 
(5) 
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DUSTING AND SPBAYIHG FOR TI-;:E CONTROL OF EL IGB.T OF THE ST.JGAR 
BEET 

H. C. Youngl 

It is difficult to estimate the annual loss incurred by Cercospora leaf 
blight of be ~ ts. The disease has been present in our fields almost since beet 
growing started. More t:b..an 30 years ago experiments on dusting and spraying 

lChief, Department of Botany and. Plant Pathology, Ohio Agr.Exp.Ste .• ,i'looster,Ohio 
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1trere conducted and the results indicated that the disease could be controlled. 
Ho~:1ever, it \'Tas stated in these earlier conclusions that the cost was probably 
too great to warrant such recommendations. 

A general survey indicates that the disease l'..as gradually increased 
until at present it is causing distinctive losses. Formerly it 1tras estimated 
that actual losses occurred in l yeei out of 5 or 7 years but during the past 
5 years leaf spot r~s caused losses each year. 

In 1938 many growers of north11estern Ohio decided tha,t if they '"ere to 
remain in the ber;t growing business, blight 1-.rould have to be controlled. 
Consequently a series of dusting end spraying tests ,,,ere arrar1ged. Bordeaux 
and several of the fixed co:ppers '•Jere useo_. The results are given in Table 1. 

Table 1.--Spraying and dusting of sugar beets at Ralph Watson .fa.rm at Old Fort, 
Ohio, 1938. The spray plots \'!ere on resistant ·oeets. Tons and sugar 
per acre and percentage of blight. Applications- 7/13, 7/22, 8/12. 

ll.aterials 

Sprays 
Bordeaux 8-12-100 
Basic Copper Chloride 
Cupro-K 
Basi cop 
Check. No treatment 

Dusts 
Basic Copper Chloride 
Cupro-lC 
Basi cop 
Tribasic 
20-80 Copper-lime 
Check. So fungicide 

Yield In- Sugar Increase Gain over 
per crease Sugar Purl ty per over check at Blight 

acre over acre check 4¢ sugar 
check 

Tons Tons 

22,93 3·35 
21..09 1.51 
22.73 3·15 
21~.81 5-23 
19-58 -

20.23 2. 72 
20.11 2.62 
21.92 4.42 
21.48 3·98 
22.19 4.69 
17-50 --

16.0 
16.0 
15.4 
15o0 
14.8 

15.2 
17.2 
15.4 
14.6 
14.0 
14.0 

jf 

84.6 
83.8 
83.2 
81.4 
81.7 

82.9 
82.9 
82.4 
83.8 
80.9 
80.1 

:Lbs. 

6310 
5652 
58l9 
6053 
4730 

5098 
5715 
5567 
5297 
5028 
~ 

Lbs. 

1580 
922 

1089 
1323 

1178 
1795 
1647 
1377 
1108 

$63.20 
36.88 
43·56 
52.92 

47.12 
71.80 
65.88 
55.08 
44.32 

5·0 
5·0 
8:;o 

10.0 
£o,o 

20.,1; 
30.0 
25.0 
25.0 
30.0 
70.0 

Average dust plots 21.20 3.70 15·3 82.6 5341 1421 
Cost of 3 applications 

!q'et gain 

The results of the 1938 series were very favorable and indicated that 
the increases were well ;.ri thin the economic range. 

Many gro.,.rers did not wait for the outcome of our tests but 1trent ahead 
on a regular dusting or spraying schedule. Their returns ;·!ere also on the 
profit side of the ledger. The general conclusions gained from the 1938 program 
1-rere (1) that yield was increased 1.5 to 2 tons p e r acre, (2) that the sugar 
content of the beet was increased about 1.5%, and (J) that the purity was 
raised significantly. 

The results of these 1938 tests were so favorable that a very large 
percentage of the acreage was treated in 1939• In arranging our own series 
we began the study of timing, quantitlf of dust or spray to use, methods of 
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application, and types of materials. This study req~ired a large acreage of 
beets, which was generously supplied by Ralph Watson at Old Fort and the 
Great Lakes Sugar Company at Findlay and Elmore. The chemical test s , which 
1r1ere very extensive, were handled by the Great Lakes Com-pany in their Fremont 
factory. 

The first applications in general were applied on early beets on July 
5• Po\·ler machines were used for both sprays and dusts. All copper materials 
were used at a uniform metallic content and all concentrations were about the 
same as the 20-80 copper-lime dus t. The r esults are shmvn in Tables 2 to 6. 

The results of the 2 years spraying tests indicate that a 4-6-100 
:Bordeaux controls very well and that the use of substitute materials is 
scarcely warranted. 

Leaf spot in the Old Fort area was very severe in 1939· There was an 
abundance of rain until July 1 a.nd the remainder of the season >-ras quite dry. 
It 1..ras a surprise to us that the disease continued in such severity. It may be 
a general indication that we can expect severe b1i&~t elmost every season. The 
control 1vi th- dusting '-'las successful, even bett er than 1..ri th sprcying. You vlill 
note from the tables that leaf spot 1-1as better controlled by spraying , yet 
dusted beets gave slightly higher yields, ~ither sprays cause more injury or 
it is not necessary to have so complete control of the disease. 

Table 2.--Spraying of sugar beets at the Ralph Watson farm, Old Fort, Ohio-
1939• Tons of beets, sugar per acre and percentage of blignt, 
3 applications- 7/5, 7/27, 8/16 

IHumber :Aver- !Yie1d !In- ~ugar i !' In- ,. Increasej:Blight 
Spray jbeets i age ! per IO'l'esse !con- jPur!ty Sugo.-r 1crease in j Sept.9 
materials lin .01 / weigh~ acre ·1' ~ver jtent 1 yieidrover l roturns %dead 

!acre I per ! 1 com.- ' . ! l com- . I computed! leaf 
!sample ! beet I !parableJ ! 1' pa r abloi .@ 4¢ 11 area 

1 ) I check ~ I 1 check sugar ' -+----

]r~~~~ 158 1,· ~~;i 1! i~~~5 i' ~~~~ 1.1~.4 ,181.9 l t~~6 i;49 $77.96 
:Bordeaux 

3-6-100 144 l 2.37 1117.05!4.82 ,'14.0 182.9 4005 · 1238 49.52 
Check 146 II 1.70 

1
.12.23

1
! -- .

1
.13.6 1. 83•2 2767 

:Bro'l'm Cupric 
Oxide 2# : 151 12.20 1

1
.16.65 , 4.42 jl4.6 j84.5 I 3908 1141 

:Bro"rn Cupric i 1 I 1 '!. 

Oxide 14/: i 155 1 2.02 !'15.651
1 
3.42 115•3 . 81+.6 4o50 1283 

Copper i 1 I 1 

Oxychlo- ! l I / I ,I 

ride Sul~ I j i 
fate 2# ~ 154 ! 2.02 115.60! 3.37 !14.7 )85.0 3898 1131 

T I I, ., 1, ; I ribasic 1 I 
2# ; 14o !' 2.18 115-301j 3·07 .14.5 ! 82.6 3665 898 

Check I 146 . 1.70 112.23 -- ·
1

113.6 83.2 2767 
:Basi co:;::> :

1
' 1! I' j; i 

(tribasic) 
2# ; 134 12.43 116.301 4.07 113.2 !80.5 3464 687 

:Basic Copp'er 'li I i l i 1 1 
chloride , 1 1 I t ! 1 

2# ! 1 g i 2.68 : 18.1=; I 6. 11-.2 i 8~.1 I 4742 I 197 

45.64 

27.88 

.oo 
Average of replicates. 2.2 tons necessary for significance. 

10.0 
I 85 .o 
I 
12.0 

16.0 

I 
1 5.o 

10.0 

10.0 

8.0 
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Table 3·--Dusting and spra3ring of sugar beets, llmore, Ohio, 1939. Tons of 
beets, sugar per acre and percentage of blight. Applications made 
7/14, 8/7 and 8/24 

Materials used 
Weighti Tons 1 Increase ,Sugar Purl ty1' Sugar! In- 1 Gain j% dead 
per I per 

1
1 over comlcon- 1 per I crease! computed 1 area 

beet j acre parable 'tent ! acre over @ 4¢ from 
check I check s ar bli ht 

Lbs. 
Bordeaux 6-8-100 1.77 
Bordeaux 3-6-100 1.70 

Tribasic Copper 
Sulfate 2 lbs. 

Flour 6 lbs. 
Tergi tol 50 c.c. 
Vlater 100 gal. 

Basicop 2 1bs. 
Flour 6 lbs. 
Tergitol 50 c.c. 
Water 100 gal. 

20-80 copper-lime 

1.80 

dust 1.84 

!18.9 I 19.3 

I 
19·7 

16.4 
I 
I 

116.2 

I 
115.2 
! 

I 

79·0 6?25 316 1 12.64 

I 

I 
f ' 

I 81.0 I d)68 I 159 

I 

I 
80.7 !&J91 I 1g2 

I I 
I i I I 

11.1 1 5305 l-6o4 
I I 

-24.16 
I 

Hc:.rvest September 24, 1939, 'tlhich \'las too early and r esults are not 
significant • 

10.0 

6o.o 

10.0 



Table 4.--Dusting of sugar beets at the Ralph \'Iatson farm, Old Fort, 1939• Tons of beet s , suga r per acre 
and percentage of blight. 4 applications- 7/5, 7/26, 8/16, 8/30 

] Number! Average i Yie1i /Increase I i l 
Dust materials beets !weight l per lover com-o Sugar l Purity I Sugar 

I in .01 per ! acre I parable j con-
1 

yield 
acre beet i check tent 

l sam_:ple J 
i Tons Tons Lbs. ! I Lbs. ~ l ~ Copper-lime, 20-80 1 142 ~ j 13.80 I 6.57 I 

15.2 87.9 5023 

Copper-lime-ben-
tonite 20-6o-20 

Check 

20-60-20 

Tribasic 
Talc 
Flour 

8# 
42# 
15# 

:Brown Cupric 
Oxide 6.JL rr 

Talc 
Flour 

44# 
15# 

I 

1 18.~ I I I 

162 2.33 1 6.67 

I 
15.8 89·5 5345 

146 I I 13.6 83.2 I 2161 1 1.70 1 12.23 - I 

I hen~ 164 5ol2 16.0 I 88.5 

I 
14.6 183.4 

2.11 i 17 ·35 

I 
j l8. 70 144 2.6o 6.47 

t9l3 

4553 

I 
I 

1. 97 i 11 .o 1 4. n 
, I 
I I 
I I 

' 1'6 ! i I 6 I 6 

I I 
16.0 194 .7 172 5152 

i Increase 1 ~ncrease :Blight 
· ove r com- j 1n returns Sept. 9 

parable computed % dead 
check I@ 4¢ sugar leaf 

i area 
! 

I 
$90.24 

I I 20 .o 

103.,12 18.0 

I -- 85 .. 0 

2146 85.84 15.0 

1786 71.44 20.0 

2385 I 95 .lte I 20 .o 
l 

I 85.0 --Check i 1'+ ! 1.70 112.23 I -- 13 . 83.2 27 7 

:Basic copper jj j I ,. 
chloride 9# 1 

Talc 41# 158 j 2.10 1 16.67 I 4.44 15.4 89·3 I 4585 

I 
I 
I 

1818 I 72.72 1 10 . 0 I 
Flour 15# J 1 1 I 1 I I I 

I 

Average of 4 replicates. 1.8 tons necessary for significance. 

I 
\.0 

r 
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Table 5• Dusting of sug.<:\r beets on Ralph Watson farm, Old Fort, Ohio, 1939• 
Tons Bnd sugar per acre. 3 applications applied at night 

Yield. Increase 
Material per over Sugar SugEJ,r Incree,se Gain at 

acre comparable content Purity per over 4 cent 
check acre check sugar 

Tons ~ c; (?. Lbso Lbs • 
20-60-20 copper-

j_ .e. 
lime-;flour 11.37 2o31 14.6 81.8 2715 758 $30 ·32 

Check. No treat-
ment 9o06 1~.4 80.6 1957 

Spray cop 10.12 1.97 1 .6 82.9 2449 713 28 ·52 
Cuprocide GA 9a27 2e02 15o2 8~.2 2343 728 29.12 
Check 7·25 13.2 8 .4 1615 
Copper Oxalate 8.82 1.57 111-.4 82.5 2099 19.36 
Tribasic 10.76 o5l l4o2 80. 2 7 8.40 
Late planted beets on sandy soil, 75,o stand. 
significance. 

Perhaps the largest amount of our work centered around the use of 
monohydrated copper sulfate-hydrated lime dusts and substitutes. The results 
indicate that the copper-lime com"oinations may be a trace more effective 
than the fixed coppers but they must be ~Dplied at night or when the foliage 
is wet. The fixed coppers may be applied any time 1:'/'hen dusting conditions 
are favorable. Dusting at night is not an agreeaole practice and many times 
cannot be done satisfa.ctorily. A comparison of these two general types of 
copper when applied during the night and during the day is given in Tables 
6 and 7• 

The results obtained in t his comparison are interesting. Sli&~tly 
higher yields were obtained from night dusting with most of the materials 
but this apparent difference becomes insignificant 1..rhen sta,tistics are applied. 
The only reason it can be pointed out at all is that the results from chemical 
tests indicate that slightly more copper adhered to the leaves through rains 
when the applications were made on wet foli~ge. 

In this work about 35 pounds of dust were used per acre. This amount 
seemed adeq_uate when the distribution was uniform. A pot>Ter machine, covering 
12 rows, had to be kept in A-1 t•rorking order. 

Perhaps much more work needs to be done in determining the timing 
of the applications. The results given in Table 8 are for early and late 
beets. 

The tonnage results given in the table are not too significant. 
However, after a detailed study of the plots during the growing season, results 
warrant the following conclusions. The first application should be made about 
4o days after blocking and thinning. This oeans that four applications at not 
over 10-day intervals are r equired for early beets andperhaps three applica
tions would be sufficient for late planted beets. 



Table 6.--Dusting of sugar beets at the Ralph Watson farm, Old Fort, 1939• Comparison of day and night 
dusting. Tons of beets and sugar per acre and percentage of blight. 

! Number .
1
. 'Increase : ~· !Increase! Increase Blight 

Tiusting materials I beets Average Yield over Sugar Purity _Sugar over in Sept. 9 
and time of I in .01 I weight per comparable content jyield com- returns % dead 
dusting \ acre per acre !check 

1

. ' parable computed leaf 

1 ! Lbs. . Ton~ 1 Tons ~ J:. Lbs. Lbs. 
I sample beet 1 I . I check @~ sugar~----'-'a_re....:a'------

Check i 146 ! 1. 70 12.23 -
1

13.6 ;l3.2 27b7l - I -- 85.0 

Tribasic 8#) 1
1 I I I 

Talc 42#)Day 153 I 2.04 !15.62 1 3·39 i 15.4 I 87.7 \414o i l373 
Flour 15#) 1 i j 

Tribasic S#) 
Talc 42#)Night 
Flour 15#) 

Bro\m Cupric 
Oxide 6#) 

Talc 44#)Day 
Flour 15#) 

:Brown Cupric 
Oxide 6#) 

Talc t~4,.!f)Night 
Flour 15#) 

:Basic Copper 
Chloride 9#) 

Talc 4l#)Day 
Flour 15'1/r 

:Basic Copper 
Chloride 9#) 

Talc 4l#)Night 
Flour 15#) 
Check 

144 
I 

2~f,o i 18.70 ! 6.47 

156 
I 

2.03 I 15.85 I 3.62 

172 1.97 j17.oo I 4.77 

144 2.55 118.40 i 6.17 

158 2.10 I 16.67 I 4.44 

I 
1.70 112.23 

14.6 

15.6 

16.0 

15.2 

15.4 

13.6 
Average of 3 replicates. 2.1 tons necessary for significance. 

83.4 
I 

45531 1786 

88.5 I 43761 16o9 

94.7 I 51521 2385 

90.9 I 50841 2317 

89.3 1 45851 1818 

I 
83.2 I 2767 

$54.92 20 .o 

71.44 20.0 

64.36 4oc-O 

95o40 20.0 

92.68 25.0 

72.72 10.0 

85.0 

1 
\.0 

cr 
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Table 7.--Dusting of sugar beets, Findlay, Ohioo Tons of beets, sugax per 
acre and percentage of blight. 4 applications- 7/13, 8/4, 8/17, 
S/28 

Material used 

20-80 copper-lime 

Yield In-
per crease 

acre over com
parable 
check 

Tons Tons 

dust 16el 6.0 

20-6o-20 copper-
lime-flour 15.6 5·5 

20-6o-20 t alc 14.9 4.8 

CheCk lOel 

Basicop (day) 14.5 4.4 

Basicop (night) 

Cupro-K (day) .4 

Cupro-K (nig..~t) 

Check 

Brown Cupric (de~) 14.5 3.2 

Brown Cupric (night)l5e0 3•7 

Copper Oxychloride 
Sulfate 13.5 

2 acre plots. 

Sugar Purity Suga.r Increase 
con- per over 
tent acre cheCk 

Lbs. 

15.6 83.1 4o44 

16.7 85.2 414o 

15o4 81.5 2535 

16.4 85.2 4o52 

15.6 85.8 3886 

16.3 85.0 3242 

15•7 83o2 3683 

15·9 85.2 3062 

15.5 s4.1 3780 

15·5 83.6 3886 

Lbs. 

1803 

1517 

1351 

180 

621 

718 

824 

4o4 

%dead 
leaf area 

from blight 
Sept. 9 

4o.o 

80.0 

20.0 

20.0 

20.0 

20.0 
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Table B.--Spraying of sugar beets to determine timing of applications. 1939, on the il~lph Watson farm, Old 
Fort, Ohio., Tons of beets, sugar per acre and percentage of blignt. 

Number Average Yield Increase Sugar Purity Sugar Increase In crease Blight 
Bordeaux 6-8-100 beets >'Ieight per over con- yield over in Sept. 9 

applied on in .01 per acre com- tent Com- returns % dead 
Rcre beet parable parable computed leaf 

snmple check check ® 4tt sugar area 
Los. Tons Tons jf c& Lbs. Lbs. J::. 

Early Beets 
July 5 156 1.91 14.90 2.67 13.4 80.6 "1218 451 $18.04 20.0 
July 5; 27 164 1.85 15.20 2.97 1~.,8 84.2 llo44 1277 51.08 5o0 
J\uy 5; August 16 156 2.00 15.65 3.42 14.6 83.6 3820 1053 42.12 35·0 
Check 146 1.70 12.23 - 13.6 83.2 2767 -- 85.0 
July 27 168 1.88 15.80 3o57 16.2 87ol 4459 1692 67 .. 68 12.0 
July 27; August 16 168 1.89 15o90 3o67 15.6 85·5 4242 1475 59 .. 00 12 .. 0 
August 16 16o 1.63 13.05 0.82 14.0 82.1 3000 233 9o32 75o0 I 
July 5,27;Aug. 16 Discarded because of use for roadway. \.0 

OCl. 
I 

Late Beets 
Check 146 1.70 12.23 -- -13.;-- 83.2 2767 - - 85o0 
July 5,27; Aug. 16 158 2.,31 18~25 6,02 15.4 83.9 4716 1949 77·96 5o0 
Check 158 l.l.~o 10.,88 -- 12.3 83.1 2224 - - 85o0 
July 5 162 1.58 12.80 1.92 12.6 82.9 2674 450 18 .. 00 20.0 
July 5;27 148 1.70 l2o55 2o95 15.0 87.3 3287 1490 59.60 5oO 
July 5; August 16 148 1.73 12.85 3·25 14.6 86.4 2842 1045 41.80 35o0 
Check 158 1.21 9·6o - 11.4 82.1 1797 -- -- 85.0 
July 27 154 1.72 13.25 3·65 12.8 82.6 2802 1105 41+.20 12.0 
July 27; At~ust 16 174 1.63 14.20 4.6o 14.8 86.0 3615 1818 72.72 12.0 
.A.u.gus t 16 174 1.30 11.30 1.70 14.4 82.4 2681 884 35·36 75·0 

Soil variation influenced the re:nlts of this series, 1.8 tons necessary for significance. 
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Cost of Dusting 

This will vary, depending upon the cost of labor and materials~ 
Considerable commercial dusting has been done in the beet area at the follow
ing figures~ 

Total for 3 applications 
Copper-Lime Dust 

3 applications at 75 cents per acre--------------$2.25 
Monohydrated copper sulfate, 20 lbs.@ 9 cents--- 1.80 
Hydrated lime, 80 lbs. at l/2 cent ~ ------------ .45 

Total cost-------------$4.50 
Flour; 15 lbs. at 2 cents adds--------------------$4:~g 

Fixed Copper-Lime Dust 

Fixed copper (based on 50% metallic), 12 
lbs. at 15 cents---------------------------$1.80 

Talc, 73 lbs. at 3/4 cents----------------------- ·55 
Flour, 15 lbs. at 2 cents ... ------------------------ .30 
3 applications at 75 cents per acre-------------- 2.25 

Total------------------$4.90 

These costs are on the basis of 33-1/3 pounds of dust per acre per 
application. The figures are based on 1939 costs and there is no guarantee 
that the cost of application or the materials \dll be the same in the future. 

Spraying costs are sli&~tly hi&~er, due to the time factor. Materials 
for spraying are cheaper. 

General Summary 

The results for the 1938 and 1939 seasons· indicate clearly that it pays 
to spray or dust beets. The tonnage increases range from 20 to 50 percent 
~illd there is an increase in sugar content of about li percent. 

Leaf spot \<Jas serious in ·ooth se~?,sons a.nd the untrea,ted plots shO\<Jed 
about 90 percent of their leaf area dead on September 1. 

In general, dusting gave slightly higher yields than did spraying, 
a1 though the latter gave some"Jhat better leaf spot control. 

The copper-lime-flour combination, 20-60-20, was slightly superior in 
sticking and leaf spot control to any of the fixed copper compounds. However, 
this increase was scarcely significe~t. 

The fixed coppers, particularly the chloride and sulfate types, can 
be used effectively in daytime dusting. 


