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Insecticidal dust and spray ap-
plications from airplanes have be-
come widely accepted for insect
control on cigar-wrapper tobacco
in the Quincy, Florida, area during
the past 15 years because of ease
of application and economic feasi-
bhility. Some applicators favor
spraying over dusting because of a
larger profit margin, and have pro-
mulged unsubstantiated claims for
their products. Guthrie et al. (1)
found that damp shade-cloth cover-
ing cigar-wrapper tobacco fields
retained a congiderable amount of
airplane-applied dust materials;
however, dust formulations pene-
trated dry cloth more easily than
sprays. '

The objectives of the study re-
ported herein were: (1) to deter-
mine the lateral distribution of in-
secticidial dust and spray in the
application swath when applied
from an airplane, (2) to compare
the amount of insecticide coverage
between the upper and lower leaf
surfaces, and (3) to determine the
degree to which the dust and spray
penetrate the shade-cloth covering
the tobacco.

Materials and Methods

In 1866, an airplane-applied in-
secticide study involving two tests,
one with dust and the other spray,
was conducted at Quincy in a com-
mercial cigar - wrapper tobacco
shade. The shade was covered with
cotton cloth having a weave of 12
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threads per inch in each direction.
Insecticidal applications were made
with a conventional biplane travel-
ling in the same direction in one
swath each for the dust on May 9
and the spray on May 11. Swaths
are normally spaced 64 feet apart
for dusts and 48 feet apart for
sprayvs. The length of swaths in
these tests was 608 feet. Little or
no wind movement was observed at
the time of either application, and
the apparent condition of the cloth
was dry. Amounts of actual DDT
applied per acre in the dust and
spray were 2.67 and 3.35 pounds,
respectively.

Immediately prior to each appli-
cation, a 24.0-cm diameter filter pa-
per soaked in mineral oil was at-
tached with paper clips to both sur-

faces of each horizontal 25.4-cm di-
ameter galvanized iron trap to sim-.

ulate the tobacco leaf. The loca-
tions and positions of the traps for
each of the dust and spray tests
are shown in Figure 1, Distribu-
tions of the traps for each of the
tests were as follows: three loca-
tions laterally, center, mid-center,
and edge of the swath; three posi-
tion heights in and above the io-
bacco rows at each location, 1 feot
abaove and below the cloth and 1
foot above the soil level; and two
surfaceg for each trap, upper and
lower. There were three replica-
tions for each location spaced 16
feet apart, which totalled 54 trap
surfaces for each test. The experi-
mental design was a split plot with
locations as main plots and traps
as subplots. The distance from the
cloth fop to soil level was approxi-
mately & feet, while plant heights
averaged 48 to 52 inches at each
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application. The traps at each loca-
tion were staggered vertically as
illustrated in the top view of Fig-
ure 1, so that no trap would mask
the insecticide deposit from the
other. Tobacco leaves in proximity
to the upper and lower trap sur
faces 1 foot above soil level were
cut from the plants to prevent fur-
ther masking effects.

After application of dust or
spray, the filter papers were re-
moved from the traps and Im-
mersed in 150 ml of redistilled hen-
zene in 0.5-pint jars. The jars were
stored at 35°F until analyses were
made by the electron capture gas
chromatography method using a
Barber-Colman Pesticide Analyzer,
Model No. 5360.

Results and Discussion

The means of the three replicates
for all data collected is presented
in Table 1. In general, it may be
concluded from these data that (1)
more insecticide was deposited on
the trap surfaces when applied as
a spray than as a dust, (2) the
amount of insecticide deposited de-
creased with distance from the cen-
ter of the swaths, (3) the amount
of insecticide deposited decreased
as trap height decreased, (4) the
magnitude of difference in deposits
between heights was not the same
at all locations, becoming more uni-
form at the edge of the swaths, and
(5) there was less of both forms of
insecticide deposited on the lower
than upper trap surfaces. Average
dust deposits collected on both trap
surfaces 1 foot below the cloth and
1 foot above soil level were T7%
and 649, respectively, of the




: amount collected % foot above the
" aloth, The corresponding figures
-for the spray were 419 and 16%,
respectively. Apparently penetra-
tion of the shade cloth was poor
for both forms of insecticide, but
- gdherance of the spray to the traps
. was better than the dust as indi-
" pated by the greater deposits.

. The analysis of variance using
a1l data collected is shown in Table
9, and except for the location x test
interaction, all effects were gtatis-
_tically significant. Since this an-
alysis  included  the interactions
“among the variables, it must be
" concluded that the effects were nob
" independent of each other.

" Qeparate analyses for the upper
“and lower surfaces are given in
Table 3. The analysis of the upper
gurfaces was quite similar to that
. for the combined data in Table 2.
fxcept for the location x test in-
“teraction, all factors considered
“yere statistically significant. The
" resuits of the analysis for the
“lower surfaces indicated no statis-
T4ically significant differences for
Cany of the factors included. There-
“fore, the lower surfaces received
- approximately the same amounts of
ingecticide regardless of their
“height, location, or formulation
- used. '

- The upper surface data for each
- insecticide were analyzed separ-
: ately as shown in Table 4. No sig-
» nificant differences were found in
- the dust deposits detected om the
upper surfaces regardiess of height
or location of the traps. The an-
Calysis of the spray data indicated
a significant difference in the
amount of ingecticide recovered
'due to height of the traps, which
~was dependent on location.

- Although vpenetration of the
shade cloth was poor for both for-
mulations of insecticide, the per-
centage comparison of the amount
of penetration showed that the dust
Dassed through the cloth more eag-
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Figure 1. Diagram of locations and position heights of insecticide traps in aTrpESné dust and
spray application swaths above and within a cigar-wrapper tobacco shade.

ily. Apparently a large portion of
the dust was deposited uselesgsly on
the soil as indicated by the poor ad-
herence to the traps above and
within the shade. Spray deposits
above and below the cloth were
much greater than the dust, al-
though the total amount released

from the airplane was only slightly
greater. ‘Therefore, the spray
should be more effective for control
of foliage feeding insects, particu-
larly on the upper portion of the
tobacco plants where the deposits
were the greatest as indicated by
the trap data. In addition fo its su-

———
Table 1: Mean deposits in ppm of airplane-applied DDT dust and spray on the upper and lower sur-
o .fa_ces of filter paper traps abeve and within a cigar-wrapper tebacco shade.
B — Trap .
I's :Fp Position Dust Swatch Locations Spray Swatch Locations
| jf_af_ei_iH_ﬁ'lgh’f Center Mid-center Edge Avg. Center Mid-center  Edge Avg.
| Ubper 1 ft. above cloth  5.20 0.58 3.49 3.09 49.97 25.27 7.80 27.78
' 1 ft. below cloth 4,91 0.94 2.38 2.714 14.72 10.23 8.72 11.22
1 #t. above soil 3.49 1.07 1.81 2.13 4.44 2.20 518 3.94
| Low Avg. 4.54 0.86 2.66 2,65 23.04 12.67 7.23 1431
er 1 ft. above cloth 0.51 0.38 2.15 1.01 - 0.88 1.06 0.54 o 0.83
I ft. below cloth 0.32 0.23 0.68 0.41 - 0.87 0.68 0.37 . 0.64
1 ft. above soil 0.29 0.57 0.65 0.50 - 0.90 0.54 0.64 v 0.69
Avg. 0.38 0.40 116 . 0,64 . 0.88 - 0.76 0.52 0.72.
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perior adherence property, the
spray is more economical because
water is utilized as the carrier in
this formulation.

Summary

DDT dust and spray were ap-
plied from an airplane te a cloth-
covered cigar- wrapper tobacco
shade in 1966. Deposits of both for-
mulations of insecticide were re-
covered on mineral oil-soaked filter
paper traps placed above and within
the shade. The traps were located
in and above the tobacco rows at
three position heights at the cem-
ter, mid-center, and edge of the
swaths. Analyses of the deposits
were made to determine (1) the lat-
eral distribution of the insecticides
in the swaths, (2) the amount of
insecticide coverapge of the upper
and lower trap surfaces, and (3)
the degree to which the insecticides
penetrated the shade-cloth cover-
ing.

The evidence obtained indicated
that (1) more spray than dust was
deposited on the trap surfaces, (2)
the amount of insecticide deposited
on the traps decreagsed with de-
creasing height of the traps and in-
creasing distance from the center
of the swaths, (3) deposits at the
various heights were more uniform
at the edge of the swaths, and (4)
more of both forms of insecticide
was deposited on the upper than
lower trap surfaces.

Penetration of the shade cloth
wags poor for both forms of insecti-
cide, but a percentage comparison
of the two indicated an advantage
for the dust. Spray deposits, how-
ever, were greater than the dust on
the traps above and below the cloth
indicating poor adherence of the
dust to the tobacco foliage. The
spray apparently would be more
effective for insect control, particu-
larly on the upper portion of the
tobacco plants where the deposits
on the traps were the greatest.
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Table 2: Analysis of variance of girplane-applied DDT dust and
spray deposits on both upper and lower surfaces of filter paper
traps above and within a cigar-wrapper tobacco shade.
Source df -Mean Square F Value
Test 1 9207494 16.47%

Replicates/Tests 4 56.4555 .
Location 2 192.0710 6.07%
Location x Tests 2 126.6192 4.00
Error (a) 8 31.6355
Traps
Surface 1 1,642.8360 115.92%%
Height 2 382.7740 27.01%%
Surface x Height 2 340.4413 24.02%%
Traps x Test
Surface 1 905.6138 63.90%#
Height 2 300.3839 21.20%%
Surface x Height 2 322.6462 22.76%**
Traps x Location
Surface 2 208.9239 14,39%*
Height 4 93.2529 6.58#%
Surface x Height 4 105.3759 T.44%%
Traps x Location x Test 10 99.6124 7.03#%
Error (b) 60 14,1723
¥ #% Significant ab the 5% and 1% levels, vespechively.

Table 3: Analysis of variance of airplane-applied DDT dust and
spray deposits on the upper and lower surfaces of filter paper
traps above and within a cigar-wrapper tobacco shade.

Upper Surface Lower Surface
Mean Mean
Source df Squares FValue Squares FValue
Test 1 1,8352839 16.43% 0.0793 <100
Replicates/Tests 4 111.7259 0.3746
Location 2 39565756 6.57F 0.3374 < 1.00
Location x Tests 2 215.3510  3.58 1.7768 3.48
Error (a) 8 60.1955 0.5102
Height 2 722.4190 44.68** 0.7963 2.69
Height x Tests 2 622,8000 38.51%% (.2300 <1.00
Height x Location 4 198.83740 12.27%*% 0.2547 < 1.00
Height x Tests x Location 4 208.2470 12.57%% (5298 1.79
Error (b) 24 16.1705 0.2959
¢ =% Qignificont at the 5% and 1% levels, respectivels.

Table 4: Analysis of variance of airplane-applied DDT dust and
spray deposits on the upper surface of filter paper traps above

and within a cigar-wrapper tobacca shade.

Dust Spray
Source df Mean Square FValue  Mean Square FValue
Replicates 2 6.8646 <1.00 216.5872 1.92
Location 2 304000 3.91 580.6084 5.16
Error (a) 4 77708 112.6203 ,
Height 2 2.1418 2.35 1,343.0772 42,73%*
Height x Location 4 1.3745 1.51 400,2465 12.78%%
Error (b) 12 0.9106 31.4306
% Significont ot the 1% level.
S
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