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Low volume fun gicidal sprays from aircraft and high volume 
sprays from gTound equipment, for controlling Cercospora leaf 
spot on sugar beets, have n ot been thoroughly compared. The 
yisible fungicide deposit on sugar beet leav~s spray.ed at 5 gal
lons per acre, does not appear to be as "veIl distributed as the 
deposit from 40 gallons per acre (Figures I and 2). However, 
the effectiveness of a fungicid~ spray method should not be 
judged by its visible deposit, but by its effect on disease in
cidence and on nap yic'ld. Therefore, we carried out an exp~ri
ment comparing the disease control and yield of sugar beets 
sprayed by helicopter (low volume) and by tractor drawn equip
ment (high volume). 

Materials and Methods 

The ground equipment, a modified Kromer sprayer, had a 
33-foot boom with nozzles spaced 20 inches apart. l\ozzle pres
sure vvas 300 psi. The aerial -equioment, a Bell- Helicopter model 
470-2, carried a 32-foot boom with nozzles spaced I-foot apart. 
Nozzle size was ~lO . 6, and n ozzle pressure was 25 psi. 

The fungicide, Dithane M-45 (a derivative of maneb), was 
applied at 2 Ibs per acre in all treatments. A wetting agent, 
Triton B-1956, was included in the spray at 5-6 oz per acre. 
The helicopter travelled 45 moh as it applied the fungicide at 
5 g-allons per ane. The ground equipment travelled at 2.5 mph 
and applied 40 gallons per acre. 

The fungicide was applied four times, at about 2-,veek inter
vals, on the same plots. The firs t soray was made when the fir<t 
few Cercospora leaf spots were observed on about half of the 
plants in the test area . Applications bv helicopter wen' made 
on July 20, August 3, August 16, and September 6; and aooli
cations by ground equipment were done within 3 days of the 
a bove dates. The beets were harvested on October 7, 31 days 
after the final spray. 
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Figure 1.-Typical distribution pattern of a maneb spray deposit, 
on sugar beet leaves, resulting from a 5-galion per acre aerial application. 

Figure 2.-Typical distribution pattern of a maneb spray deposit, 
on a sugar beet leaf, resulting from a 40-gallon per acre application by 
high pressure hydraulic ground.equipment. 

The experimental design consisted of three rep!icate plots 
for the helicopter application and three for the ground equip
ment. Each plot was 64 feet wide and 790 feet long. The six 
plots were adjacent to each other with the treatments alternat· 
ing, a helicopter-spray plot next to a gTound-spray plot and 
so on. One variety of sugar beet, American No. 3S, was planted. 
The test area was chosen for its uniform crop stand, soil type , 
and topography. There was one unsprayed plot located next to 
the block of treated plots. No noticeable spray drift occurred 
from one plot to another. 

F.xactly 0.40 acre was harvested in the center of each plot. 
For sugar analysis, two lots of eight beets were gathered at 
random from each harvested plot. The sucrose and purity 
analyses were made through the cooperation of the American 
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Crystal Sugar Company, Research Department, to whom we 
express our appreciation. 

Results 

Disease first appeared in mid-July , increasing slowly at first 
and finally reaching high incidence in the check plot by early 
September. vVe used the disease rating scale of 0 (no disease) 
to 5 (almost all leaves dead), established in the KleinwanzIebener 
Cercospora Table. At harvest, disease incidence was rated: check 
plot = 4; average of the three plots sprayed by helicopter = 2.3; 
average of the three plots sprayed by ground equipment = l.3. 

Data on tons of sugar beets harvested, percent 'sucrose, and 
percent of press juice purity are presented in Table I. The 
average yields of sugar beet roots for the helicopter and the 
ground equipment treatments ,"ere 13.09 and 13.07 tons, re
spectively. The sprayed plots yielded an average of 2.4 tons of 
beets more than the single unsprayed plot. 

The average percent sucrose was 13.3 for the plots sprayed 
by helicopter and 14.1 for the plots sprayed by ground equip
ment. The percent sucrose from the unsprayed plot was 11.8, 
much lower than either of the two spray treatments. 

Table I. Yields from plots of sug-ar beets snrayed either by helicopter at 5 gallons 
per acre or by ground equipment at 40 gallons per acre. 

Rep . plot Tons beets Percent Lbs sugar Percent Disease 
Treatment No. per acre1 sucrose2 per acre3 purily~/ rating!> 

Ground spray 2 

13. 56 

12.86 

12.80 

14.2 
14.0 
14.9 
14.0 
13.7 
13.8 

3.824 

3,717 

3,520 

87.6 
89.2 
87.6 
88.8 
88.1 
85.9 

\.0 

1.5 

1.5 

Average 13 .07 14.1 3,687 87.8 1.3 

Helicopter spray 2 

13.6 1 

13.32 

12.36 

13.0 
13.7 
13.5 
12.3 
13.5 
14.0 

3,634 

3,437 

3.399 

86.0 
85.8 
85.9 
86.9 
87.1 
86.2 

2.5 

2.0 

2.5 

Average 13.09 13 .3 3,490 86.3 2.3 

1:nsprayed 10.66 11.9 2,516 85.0 4.0 
11.7 85.2 

Average 11.8 84.6 

J Tons of beets excluding the tare. 
2 Two samples of 8 beets each per plot. 

3 Average of the two sucrose samples multiplied by the pounds of beets per acre . 

• Percent purity is based on press juice. 

sO = no disease, 5 = almost all leaves c1ead. Observations made at harvest. 
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The average juice purity was highest (87.8%) from beets 
grown in the plots sprayed with the gTound equipment. The 
plots sprayed by helicopter had a lower juice purity of 86.3%. 
From the unsprayed pIaL, the juice purity (84.6%) "vas lower 
than either of the two spray treatments. 

Average pounds of gross sugar per acre was slightly higher 
for the plots sprayed by ground equipment than for the plots 
sprayed by helicopter, 3,687 lbs versus 3,490 lbs. Both spray 
methods resulted in approximately 1,000 lbs of sugar per acre 
more than that obtained from the unsprayed sugar beets. 

Discussion 

Disease incidence was sufficient to test the effectiveness of 
the two spray methods. Vnder these conditions, spraying with 
ground equipment was better than spraying with helicopter, 
not in terms of beet root tonnage but in percent sucrose and 
percent purity. Both methods of application were economically 
justified when compared to the unsprayed check. For example, 
4 spray applications (either aerial or ground) may cost $12-$15 
per acre. The 2.4-ton yield increase which resulted meant about 
a 100% financial return above spray costs. 


