o
L =

Q;r:a.qinnal Report 20

December 1963




TRACTOR-MOUNTED MIST BLOWER TESTS
ON THE
BUCKINGHAM-APPOMATTOX STATE FOREST IN VIRGINIA

by William Me. Newman, T. A. Dierauf, and R. L. Marler

Summary

Tracror-mounted mist blower tests using different chemicals and different applica-
tion rates of acid (2, 4D and/or 2, 4, 5T) per acre were instzlled on the Buckingham-

Appomarrox Srare Forest in Virginia.

The tests show that two pounds acid per acre gave satisfactory conwol and tha:
some follow-up control work is necessary on those raller trees not completely conrrolled
by the mist blower. Good concrol of trees less than 30 feer in height was obtained.

The tests further showed thar tractor-mounted mist blowers, such as the one used
in the test, are effective for hardwood control and deserve serious consideration and use.

Introduction

Foliage spraying to control unwanred hardwoods has
become an accepred forestry practice, Mist blowers used
for foliage spraying are gaining in popularity and offer an
effective method of applying chemicals for hardwood con-
trol.

This report covers the use and relarive effecriveness of
a tractor-mounted mist blower o control hardwoods on
the Buckingham-Appomarcox State Forest in Virginia using
different chemicals and different applicarion rares of acid
(2, 4-D and/or 2, 4, 5-T).

General

The Mist Blower' Used

This type mist blower can be mounted on a four-whesz|
drive power wagon, Jeep, regular racror, or a crawler-

1Parts Mist Blower—1961 model paw:rzd with a 4-qlr_It W:ﬂ:nn
sin engine.

type tractor. A D-4 crawler-type mactor with the mist
blower rear-mounted was used for the Buckingham-Appo-
marrox State Forest rests.

The mist blower used is 3614 inches long by 2434
inches wide by 29 inches high. It weighs 285 pounds in-
cluding gasoline motor, fan, housing, pump, pressure gauge,
and a 33-gallon rank (empey) with recirculating agitation.

The fan housing can be ser 1o deliver o any angle or
direction desired and the fan delivers 2400 cubic feer of
air per minute at velocities up to 190 miles per hour. For
the rest, 2 single round “tree” outler was used and pointed
upwards approximarely 75 degrees from horizonral. This
“setting” of 75 degrees permiced spray coverage on trees
up to 70 feet in height

The effective spray swath with this 75 degree "sewuing”
was approximately 35 feer. Tracror "paths” were marked
70 feer apart and the rractor covered the "paths” rwice
moving in opposite directions each time spraying one side
of the path on one trip and the other sids returning.

With the type terrain and wee growth present actual
spray time during the rests was approximately ten minutes
per acre. In field operation 30 w 40 acres per day could
be sprayed under conditions similar to those offered by the
test ared.

Test Area Description

The Buckingham-Appomartox Forest areas used for the
test are typical of lower Virginia piedmont cuf-over hard-
wood stands. The overstory was predominanty white, past,
chestnut, and scarler oak, with some hickory, red maple,
and other oaks. The understory included small trees of the
above species plus dogwood, black gum, and a number of
shrub species.
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Time Sprayed
*The spray tests were carried our in rwo successive years,
beginning May 31 and ending June 7, 1961, and from June
15 o June 22, 1962,
Growing conditions for both years were favorable due
to abundant rainfall prior o and following spraying.
During che spray tests care was taken so thar no spray-
ing was done when wind velocicies exceeded ten miles per

hour.

Chemicals Used

Eleven different spray rreacments involving four differenc
chemicals were used. Individual ploc size was either three
or five acres and there were three replications for each
trearment. A list of the chemicals used including compesi-
tion is appended to the report.

Five gallons of spray mixture were applied per acre
The different erearments used per acre follow:

1961
(Gaellons)
Chemical Name b1, Acid-2= Gal. Fuel Odl Warer Total
1. Esterone 245 0% 2 - % 1 Ex 5
2 = 3 - % 1 3% 3
3. Forron 245 2 - 1 4 5
4 " 4 - 2 3 5
1962
(Gallons)
Chemical Name b5, Acid-Z= Gal Fuel 05l Water Total
l.Esterone 24505 1 - % 1 3% 5
- 3 = ) 1 3% %
3. Forron 1 - % 4% 5
F g I 2 . % 414 5
S o ey 5.1 4 5
6. Amchem Spec
=%~ Air Form, 1 - % 1 3% 5
i e i - 1 3% 3
g : 3 - % 1 3% 5

Results and Conclusions

Spray evaluation was done during late summer one year
after spraying and tree species present rallied inm size
and defoliation classes.

For evaluarion purposes four arbitrary defoliadion classes
were used: -

1. less than 20 percent defoliated

2. 20 1o 50 percent defoliared
3. 50 to 80 percent defoliared
4. 80 percent or more defoliated

Tree growth presenr was divided inro the following size
classes:

L. low brush—up to 6" in heighe
2. tall brush—from 6’ in height ro 1.5 DBH (di-
amemer at breast heighe)
3. wees—L.6" DBH and up
Sprouc growch was callied only if thoughe a serious prob-
lem w growth and development of planted pine seedlings.
A complete tabular presentacion of results by rrearment
may be found in the Appendix The following is a sam-
mary of resules and conclusions:

:lc_d rates per acre gave somewhar beceer resules than che

one pound rates and the two pound rates gave s good re-
sules as either the three or four pound rates. Therefare, it is
concluded and recommended that two pounds acid per
acre be used in mixrure wicth one gallon of fuel oil (where
oil will mix with the chemical used} and enough warer
carrier added o obrain a weal spray coverage of five gal-
lons per acre,

2. Low and rall brush, as defined above, were well-con-
trolled, with the possible exceprion of red maple and dog-
wood.

3. The raller trees (over 30 feer) were nor complerely
concrolled and additionsl conerol measures, which may
easily be applied using hand methods such as frilling and
poisoning will be necessary for complere release of estab-
lished seedlings. However, it was felr char the spraying
was definitely worthwhile because it subscandally reduced
the roral number of raller trees necessary to concrol

4, Tractor-mounted misc blowers, such as the one used
in the rests, while nor a "core-all” for hardwood control
problems, are effective for hardwood control measures and
deserve serious consideration and use.

Remarks

1. Aside from minor operating difficulties the mist
blower used appears sturdy and performed well The D-4
tractor and rear-mounced mist blower were well-mated
and for the tree growth and terrain present on the test
areas the D4 rractor provided ample power and maneu-
verabiliry. :

2, Marking the tractor course with flagging ar incervals
or guiding che tractor is necessary for proper spray cover-
age. Several different methods were used and "flagging” the
course with brighdy colored plascic strips proved che most
effective and sarisfacrory of those used.

3. Low and rall brush falling into either the 50 to 80
or 80 co 100 percent defoliarion class was considered
adequarely controlled because it was felt thar established
pine seedlings could "outgrow” brush of this size before
IC [eCOVers.

4. Taller trees (over chirry feer) more than 50 percent
defoliated (unless dead) were nor considered adequately




controlled because it is felc thar many of these trees will
recover and overtop established pine seedlings.

Taller trees proved more difficult to kill. Some reasons
for this difficulty are lisced below:

2. The distance factor between the tree and wactor path.
Taller trees near the cractor path did not receive as much
spray due to the 735 degree fan housing setting. The spray
pattern intersects the lower portions of the crown and
fails to reach into upper crown portions when the tractor
passes o close o the tree,

b. Density of the raller trees. Where dense, due two in-

terceprion of spray, adequate spray coverage of all tress

- was not obrained,
c. Heighe limitations of the mist blower. Even though

individual trees up to 70 feer were killed as a result of
spraying killing trees of this height proves difficult unless
conditions are favorable for spray coverage—ie. lower
trees densities and the tree located far enough from the
tractor path for adequate crown coverage. It should be
remembered thar all fan housing setrings (“pointng” the
spray nozzle upward) are made in an atempr o obeain
both maximum spray height and width coverage for the
tree growth present, and that the final serting used is
usually a compromise in order to obrain as much of both
as possible.

5. Because of drift, spraying should not be doue on days
when wind velocity is high. Wind velocity should be pre-

ferably well under ten miles per hour,

APPENDIX |

Chemicals Used : T,
1. AmChem—special air formula containing 2, 4, 5-Trichlorophenoxaceric acid

Burtoxy ethanol ester. Four pﬂuudsgu’% acid equivalent per gallmf? Tricnlgrsphiean ¢ Cpac e o i
2. Esteron 245 CIS—cum:ams Feri p-uun-:ls acid Equwnlenr uffpmpjrlenz glycol butjrl

emerasterufl g :

3. Fﬂrmn-—cnumms l’é puunds 2 -i—D:chlorﬂpheuaxy aceric acul anﬂ 1% pounds
2, 4, 5-Trichlorophenoxaceric aceric acid per gallon. Three pounds toral acid equivalent
per gallon.

4, Forron 245—conrains two pounds 2, 4, 5-Trichlorophenoxy—acetic acid pro-
pylene glycol bucyl ether esters per gallon.

APPENDIX Il

196]—Erterone 2435 GS—}.’ lhs, acid (% gal) 3 1 gal. ol + 3% g)\al’: water Speciest /
4 PO ¥ ¥ Y v ¥ ¥
Size Class CO WO RO RM BG D H YP Mic
Low Brush No, T/A® 8 42 167 42 2170 L 25 8 17
fup to 6’ in ht) % (50-10065) defoliated 100 80 33 60 92 ... 100 100 50
% Sprours® " IO 0 e sewe s L0 ot SED
Tall Brush No. T/A 42 17 67 242 175 17 17
(6 in b to 1.5” DBH) % (50-100% ) defoliated 60 100 88 72 100 100 100 ..
Yo Sprouts 60 5 voky 1000 sme  omm wp
Trees No. T/A 288 245 208 165 70 7 B0 18
{1.6™ DBH up) % (50-1009:) defolizted 89 295 94 653 95 100 94 91
%o Sproues o G 30 5 50 2 100
1961—Erterane 245 O5—3 [br. acid (% gal.) -+ 1 gal. sl 4+ 3% gaf: water Species
PO
Size Clasr €0 WO RO RM BG D H YP M
Low Brush Neo. T/A 22 56 211 110 600 11 22 oo 56
{up ro 6" in he.} T (30-1009 ) defoliated 100 100 74 40 98 100 50 . 60
: T Sprouts : 11 L0 i e see,gume s

‘1 CO represents Chestnue cak, PO—post cak, WO—white cak, RO—red ouk (group), RM—red maple, BG—black gum, D—dﬂgwmd,
H—hickory, YP—vellow poplar, Misc—includes elm, sassafras, ash sweet pum, and sourwood.

2 T/A refers to trees per acre. ﬁ'_-_ L £ &

2 Only those sprouts considered 3 problem o planted trees were md.udn:d.

4
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Tall Brush No. T/A 11
(6 inhe o L5"DBH) % (50-10092) defoliated
%% Sprouts :
Trees Mo. T/A 198
(167 DBH up) T (50-1009 ) defoliated 98
%o Sprouts 1
APPENDIX T
1961—Forron 245—2 lbr. acid (1 gal.) + 4 gals. warer
Size Clars ca
Low Brush MNo. T/A a9
{up to 6’ in he) %o (50-1009% ) defoliaced a3
S& Sprouts 21
Tall Brush No. T/A 18
(6 in hr. o 1.5 DEH) S (50-1009% ) defoliared a0
e Sprours
Trees Mo T/A 75
(1.6” DBH up) % (50-100% ) defoliated 99

ot Sprouts

1961—Faorron 245—4 lbr. acid (2 gal.) + 3 gals. water

Size Class co
Low Brush No. T/A 80
{up to0 6" in ht.) % (50-1009 ) defoliated 73
%o Sprouts 8

Tall Brush Mo, T/A 23
(6 inhe o 1.5 DBH) 9% (50-100% ) defolizted 100
v %o Sprouts "

Trees No. T/A 99
(16" DBH up) % (50-1009% ) defoliated 98
Te Sprouts ' i

APPENDIX IV

67 178

100 94
356 233
97 93
PO
wo RO
39 293
81 72
9
26 37
100 100
20
41 84
100 99
1
PO
WO RO
73203
91 85
21
27 70
100 100
3
a9 82
9% 100

1962—Erterone 245 O5—1 lb. acid (% gal) + 1 pal. ofl 4 3% gals. warer

Size Class co
Low Brush MNa. T/A 39
{up o & in ht.) % (50-100% ) defoliated 100
e Sprouts
Tall Brush No. T/A 17
(6’ inhe to 15" DBH) % (50-100%) defoliated 100
%o Sprouts
Trees No. T/A 90
(1.6” DBH up) e (50-1009% ) defolizced 39
o Sprours 2

PO
wo RO
v 72
85 a2
11
100
166 33
97 a0

135 211
7 100
156 109
77 100
16 6
Species
RM BG
93 207
84 98
28 20
et 33
g2 100
33 11
66 22
87 100
13 3
Species
EM BG
43 263
a3 99
46 13
30 i
89 100
22 9
35 19
92 100
_ G
Species
RM BG
50 461
89 100
22 161
73 9%
33
26 3l
61 96
48

. 22
. 100

9 104
75 96

D H

4 7
100 100
100

. 11
100

100 100
29

20
104

100 ..
00 ..

100 100

& 22
100 73

s 99
. 100

7 30
100 100

e
100
100

36
100
75

YP

100

YP

100
100

YFP

17
100
67
11
100
100

18
94
63

11
100

11
60

Mire,

S0

Mire,

10
100

Mise.

67
100

33
100

17

100



1962—Esterone 245 OF 2 lbr. acid (Y% gal.) 4+ 1 gal. oil 4+ 3% gals, water

Size Clars

Low Brush No. T/A

{up 10 6" in ht.) % (50-100% ) defoliared
Fe Sprouts

Tzll Brush No. T/A

(6"inhbheto L5 DBH) % (50-100% ) defoliaced
%% Sprours

Trees No. T/A

(1.6” DBH up) % (50-100% ) defolizred

% Sprouts

1962—Forron—1 1b. acid (% gal) 4 4% gals. water

Size Clasr

Low Brush No. T/A

{up to 6’ in he.} % (50-100% ) defoliared
% Sprours

Tall Brush No. T/A

(6'inhuto L3"DBH) % (50-100% ) defoliared
o Sprouts

- Trees Nao. T/A

(16" DBH up) % (50-100%) defoliated

% Sprouts

1962—Forron—2 lbr. acid (% gal.) + 4% gals. water

Ssze Clasr

Low Brush No T/A

{(up to 6’ in hr) % (50-100% ) defoliated
% Sprouts

Tall Brush Na. T/A

(6" in ht. to 1.5" DBH) Te (50-100% ) defoliared
% Sprours

Trees No. T/A

(1.6” DBH up) % (50-100% ) defoliaced

Fe Sprouts
1962—Forron—3 lbs. acid (1 gal.) + 4 gals. water

Seze Clars

Low Brush MNo. T/A

(up to &’ in ht.) Fe (50-100% ) defoliated
T Sprours

Tall Brush No. T/A

(6 inhtto 15" DBH) % (50-100%) defoliated
7o Sprouts

co

39
84

17
100

149
70

APPENDIX ¥V

co

61
73

39
86
25

146

co

61
91

75

126
79

co
72

33
B3

PO
wWo

50
67

22
100

101
92

PO
wo

28

20

17
100

11
100

140
92

wo
50

100

RO

133
34

102

RO
178

100

69

RO

189
o4

11
100

Species
EM BG&
28 456
40 94
128
100
4
3 16
100 100
33
Species
ERM BG
39 539
14 94
6
11 138
50 o2
6 18
80 94
40
Species
RM BG
28 500
60 94
11 161
100 93
S0 -
20 18
61 81
5 _
Species
EM B&
17 517
o9
6 117
100 100

D H YP
6 28
100 100
20
- 1
- 100
757 2
80 100 100
20 50
D H YP
11
— 100
- 36
- 100
8 52 2
71 81 50
D H YF
i Y13 £
. 100
el A3
. 100
3 19 3
100 94 100
D H YP
17 22 6
100 100 100
- 1 S
100 100 v

Mise,

28
80
20

100

Mize,

100

Misc.

28
100

Misc.

100




Trees No. T/A . 101 131 149 28
{1.6" DBH up) % (50-1009% ) defoliared 76 92 84 52
%% Sprouts . - 1 4

APPENDIX V1

1962—AmChem Spec. Air Form—1 1b, acid (% gal) + 1 gal ol 4 3% galr. warer

Po
Size Class co W0 RO RM
Low Brush No. T/ 78 50 200 22
{up o 6" in hr.) % (50-100% ) defoliated . 100 89 g9 25
P Sprouts
Tall Brush No. T/A 22 28 22
(6" inht. o 15" DBH) % (30-100% ) defoliated 100 100 100
%o Sprouts
Trees No. TAA 7l 150 36 14
(1.6" DBH up) %% (50-100% ) defolizred 83 91 52 46
Yo Sprouts TR .

1962—AmChem Spec. Air Form.—2 lbr. acid (% gal.) 4 I gal oil + 3% galr. water

ro
Size Class co0 W0 RO RM
Low Brush No. T/A 33 50 111 39
{up 0 & in he.) % (50-100% ) defoliared LOO 100 90 100
% Sprours 17 11 20 28
Tall Brush No. T/A & 28 & 22
(¢ inhrto L3"DBH) % (50-100% ) defoliated 100 100 100 75
. % Sprours 20, e 23
Trees No. T/A a1 183 77 12
-(1.6” DBH up) % (50-100% ) defoliated 92 95 77 100
% Sprouts 1 i 35

1962—AmChem Spec. Air Form.—3 Ibr. acid (% gal.) + 1 gal. osl + 3% gals. water

PO
Size Class C0 WO RO RM
Low Brush No. T/A 39 28 133 33
{up w & in he) e (50-1009% ) defoliated 0o 100 83 100
Fe Sprouts 4 33
Tall Brush Nao. T/A 28 39 28
(6"inhc to 1.5 DBH) % (50-100% ) defoliated woe w0 .. 80
%6 Sprouts
Trees No. T/A 87 184 73 8
(L6” DBH up) T (50-1009% ) defoliated 86 98 77 57
%% Sprours - s 14

6 2 22

&7 100 100
Species
BG D H
333 11 22
97 50 100
30 23
117 17 22
86 66 100
18 18 41
94 56 100
31
S_p-ec[es.
B D H
30 .. 22
100 ... 100
2 50
178 .. 22
97 ... 100
3 50
15 9 47
93 B8 100
37 3
Species

BG D H
594 6 39
97 100 71

1
172 & 35
97 100 100

3
23 3 38
100 100 94

100
a6

o

100
100

100

43

¥pP

100
100

100
50

P

Mise,

100

Mise.

28
100
20

11
100

13
100

Mare,

22
100

11
100



