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Table 1.—Lifc cycles, percentages of mortality of fall armyworm larvae and pupae, and pupal weights (X = § 2 414
successive generations) confined to feed on 2 bermudagrass plant lines. X

—— — —
Mortality (%, £ =55} of population of:
Life Larvae at indicated days: Pupad
cycle weighty
Plant line {days) 3-6 8 10 Pupac B~ )
Coastal bermudagrass 28.320.33 25214 50 2.9 5%+ 99 22.5x5.8 O.Iﬁa.tu_(m:;—-
Tifton accession no. 239 26.5+ .33 18548 28.7x10.7 31.2=105 37.1%84 RE RS9t

1970, Leuck and Skinner 19713 . 1t probably exists among
others. It would appear that the factors of resistance in
bermudagrass foliage shown to exist in bermudagrass no.
239 are factors that could be combined in this crop in
futye breeding programs to exert, in part with other
Tesistant crops, a constant portion of environmental resist-
ance to fall armyworm populations.
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Pesticide Drift IV. On-Target Deposits

G. W. WARE, W_ P. CaniLt, P.
Department of Entomology, University of Arizena, Tucson

from Aerial Application of Insecticide:'

D. Geruarpt, and J. M. Witr?

With the increasing public concern of air pollution,
which occasionally incriminates insecticides, the question
is asked: what percentage of the insecticide from an aerial
application actually reaches the target crop?

it is generally conceded that dusts result in greater
drift, or nontarget deposits, than do sprays, and that aeri-
ally applied sprays likewise result in greater nontarget de-
posits than do ground sprays (Ware et al. 1969, Ware and
Appic 1969, Dean 1962, Argauer et al. 1968).

Fraser {1958) indicated that low-volume spraying re-
quires that the drops be small because the area covered
by a given volume of liquid increases as the drop size de-
creases. However, small drops resule in drift and low dy-
namic catch on sprayed crops. - . :

Coutts and Yates (1968) found that the “droplet-size
spectrum in the spray cloud produced by a low-flying
spray plane depends on nozzle design, nozzle orientation,
nozzle emission velocity, and physical properties of the

i

" sprayed liquid,

Fraser (1958) showed that outdoor spray transit losses
from ground equipment at a target distance of 12 in,
varied from 48% with a fan spray to 73% with swirl noz-
zles, both at 25 psi. i

Akesson and Awady® reported that a significant part of

1A conwribution to Hatch Project 596,
equipment in relation to drift of pesticides and pest control,
University of Arizona Agricultural Experiment Station Journal
Series 1627. Received for publication Apr. 7, 1970

2 Department of Agricultural Chemistry, Oregon State University, .

Corvallis 97351, .

3N, B, Akesson and M. N, Awady., 1867. Air transport of
small particles as applied to air-carrier spraying. Amer. Soc. Agr.
Engr. Winter Meeting, Detroit, Mich. Dec, 12-15. -

Pesticide application .

spray loss is attributable to the application systeu-.
may deposit from as little as 30% up 10 95% on -
get plants, and permits the remainder to becawe
taminant in the soil, water, and air environment,

This Depariment has conducted rescarch on 1,
drift for several years, accumulating considerable -
tion. peripheral to its original objectives, concar:
on-target deposits of acrial applications. It is the
of this paper to present Lhis information.

Markrials aNp METHODS—Table 1 presents 1.
meters of aerial applications of insecticides mad.
tral Arizona to either irrigated alfalia or cotton,
objectives of determining the amount and distanc:
off-target. In each study on-target deposits were 1» .
after collecting the insecticide on the treai.-
(Table 1, items ], 2), on 10X25-cm glass plates -
through the application area, or on 18X24-in. u1 -
foil sheets (Table 1, items 15, 16). .

The percent of insecticide theoretically deposit -
lowed by the adjusted or corrected percent vat:
factors involved in correction were laboratory »--nery
rates and actual amount of toxicant in the spray : 1.0ng
as measured in the laboratory. - T T

REesuLts AnNp Discussion.—Table 1 shows the ateiage
corrected deposit on-target as 53.3%. This covers 21l of
the summer months in Arizona plus Decemberr shich
gave the exceptionally high results of 100%. Lxiuuling
December, the corrected average is reduced to +it.x for
the summer applications. | .

We recognize that a leafy crop, such as alfalfa or colton,”
having multiple surfaces on which small droplets finpinge

" fot.

is superior to glass plaies or sheets of aluminun foil |
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SciENTIFIC NOTES .

Insecticide
Al/acre

Gal spray
jacre

Thickener

Temp
(F°)

i Wind ~ Sam- height pos-
ited

(%) (mph)

\ 1

Table 1.—Deposit of aerial spray applications on alfalfa and cotton during insecticide drift

studies.
& -

Ac-

tual rected =
Sam- % .

ple de-

ple (in)

1933

Cor-

%
de;
pos-
ited

A

5/2/61,6:10 em
5f2/61,6:10 PM
6/26/64,9:20 AMm
6/26/64,9:20 am
13/16/64, 8:15 An

I2/16/64,8:15 am

8/24/635, 5:54 am
8/25/65, 4:00 pM
B/21/67, 8:20 pM
8/21/67, 8:20 pm
7/9/68,6:15 Py

7/9/68,7:00 Py

7/10/68,5:30 pn
8/29/68, 4:50 rM
8/29/68, 5:50 rM

loxéphene 4.0
toxaphene 4.0
methoxychlor 1.75
methoxychlor 1.75

methoxychlor 1.75

methoxychlor 1.75

—

methoxychlor 1.72
methoxychlor 1.72
methoxychlor 2.0
methexychlor 2.0
methoxychlor 2.0
methoxychlor 2.0
methoxychlor 2,0
methoxychlor 2.0

methoxychlor 2.0

159, Dust
5.7
8

6 61
e 1§ 6l
carboxy- 34 93

" methyl-
‘cetlulose

EL T
21 35
4 36

carboxy-
methyl
cellulose
16- 2] 60-10
... 35-39 95-100
....2¢-30 8336
.28~ 83-86

. 32-34
Dacagin 0.8%,  90-94
W 31234 g7 05
3127 o108

maolasses 38 -4 [ 100-103

2497V -39
((:alf‘b-s’;lv)j" 399—103

55
55

34

34

49
4.9
1.4-2.6

1.4-2.6

1-25
2-8.5
<10

<10
4.5-5.5

1.8-2.0

29-3.7
5-5.6
2-3

- alfaifa

: 140
alfalfa .~ | 47.7
GP in* 18 344

- alfalfg

GP in
alfalfa
GP in
alfalfa
GP in
alfalfa

"38.3
69.5

GP in
alfalfa
GP in
alfalfa
GP in ground 33.7
cotton
GP in 24
cotton
GP in 12
alfalfa
GP in
alfalfa
GP in
alfalfa
GP in
alfalfa
GP in

28.0
4.0

69.2
404
384
72,0
61.3
280

14.0
47.7
39.3
438

96.5

73.0 107.0

35.4
537
35.4
728
40.4
30.7
720
613
28.0

8/4/69, 3:00 pm methoxychlor 2.0

8/4/69,3:00 pMm methoxychlor 2.0

(3.59% wiw)3g-Hi
R 103

alfalfa
GP in
alfalfa
GP in
alfalfa

Avg

=105 328 442

- 4]
103-105 338 360

46.7 53.3

S0P = 10 X 25-cm glass plates.

However, the 1 alfalfa sample (Table 1, item 2) which
Was collected on a square-footage basis captured no more
than the: average, 47.7% vs. 46.4%.

" The distance from target to plane also determines the
dfficicncy of deposit. In Table I, item 9, the amount de-
posited on plates resting on the ground hetween cotton
ows was 35.4%, while those at 24 in, the height of the
top, collected 72.8%. This was probably a matter of
pray penctration of the foliage canopy, although Fraser
11958) pointed out that distance from nozzle to target also
5a factor in deposit efficiency.

In examining the deposit based on spray gallonage per
Ure the 8-gal rate deposited 47.8%, 7-gal deposited 44.5%
iexcleding December applications), and 5-gal deposited
629, Essentially, from this small sample size, there is

X% (ifference in the gallonage range reported. The 3

Buorning applications deposited 39.5%, while the Il late
frernoon  applications  deposited 48.3%, Again samplc
istribution prevents any equitable comparison,

Within the range of summer temperatures involved in
Ahese studies there appears o be no correlation between
mperature and deposit. Quite naturally, however, the
igher the temperature the greater the evaporation rate,
grsulting in reduced on-arget deposit,

In conclusion, aerially applied insecticides in Arizona
apparently deposit less than 50% on-target during the
normal insecticide-use growing season.
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