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SUMMARY OF METHODS FOR SHINMNERY OAK CONTROL

lLimitations

v Y- Pverage
N Type Treotment Cost ..
*athod Equipment  Herbicide Raie Carrier per acre

}'%emical Helicopter, Silvex 174 1 gallon of dle- $2.20~
< or zirplane ~ sel oil or 1-3 2,50
i gz1lon of oil-

water emulsion
2,4,5-T 1/2  Same as above Same zs
above
Dichlorpron 1/2  Same as gjjvex Same as
i (2,L-DP) silvex
‘ Silvex or /b= T gallon die- $0.90~
‘ 2,b,5-T 1/2 sel oil 2.00

(1) Sprzy only plants
that sre growing vig-
orously sn:d do not
show injury from
drought, frost, hail,
insect, wind or live-
stock grazing.

(2) Spray =frer lenf
color changes to
blue-green until
lower leaf snzps when
hent double (May 1 to
251

(3) Don't snray to
kitl more than 25-50%
of shinnery on high
sand dunes.

Sume as zbove

Same #s silvex

Szme as above

Remurks
(1) Uuse Lo-&& foot swath.
(2) Each spray trestment

gives 20-30 % shinnery root
kill. Two trestments in
successive yezrs gives con-
trol of yucca and sand suge-
brush. Three years of treat-
ment gives 30% shinnery con-
trol or better.
(3) Forzge production ususily
doubled for 3-7 ye:rs by one
tre:tment,

(1) Szme zs for silvex ex-
cent it does not controi

yucez =nd sund sagebrush,

but may control mesquite,

znd gives better weed control.

(1) 3sme =s for silvex excent
for less kill of shinnery znd
waeds

{1) The 1/% 1b/% rate is often
as effective as 1/2 1b/2. Good
grass nroduction results from
treztments each 3 to 7 years,
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Average

A Type Treawent Cost .
| “sethod Equipment Herbicide Rats Carrier per acre Limitations : Remarks
. 2,b-p 1// Same as silvex Same as Same as silvex (1) Less injurious to shinnery
: 8D silvex than silvex. Use when other

Ground
sprayers

gf?urnfng Fire control
o equipment

Same as for air- 3-5 gallon per
L crafy acre or more

- - -

mzterials not «vailable,

Same ¢s silvex Same us silvex

Burn in April or May (1) Little difference between

when enough grass leadfire or backfire effects
residue to carry fire. on grass production or shinnery
growth,

ii
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iethod

Type Equipment

Cost

Time of Treatmant

Zemarks

‘perial
‘Spraying

‘Fechanical
Grubbing

Soulil treat-~
ment with
dry hexbi=’
cides

Adrplane or heli-
copter

Front end loader,
with stinger
blade

Farm tractor with
stinger on draw-
bar

Track-type tractor
with stinger on
dozer
ikasuriny device as
a teaspoon or
tablespoon

gallons spray -~
10-2.5%/A
icamba + 2,4,5-T at
1/4 1b/A each
$3,30-3.80/A

$0.50-12.070/ 4
$2.02-0,10/plant

$Q,QGW3°7Q/A
5-0,15/plant

Fenuron pellets oy
monuron powder

1 gram/foot canopny
diameter $0.50 -
3.50/A on stands up
to 70 plants/A

Late spring; leaves
tully developed and

dark
in ful

1 bloon

creen; plants

until

pods begin to fill.

(About

23)

25.

‘ay !

June

Any time of vear ex-
cept when ground is
frozen or too wet

Same as

above

2 above

Piidesunmer,
tely prior to oxr
early in expactel

rainy

iidi

season

Twrizdia~

ther large areas
with wediun to deunse
stends; plants dn yood
pu?“lOlO&TCal condi-
tion; years of average
ov better, winter pre-
cipitation.

t and madius
stands of small-
mediwe gize plants

Swall plants in 14
to med stands

1
vium

mediur
sendy ¢

o00d spray years,
or greater kill
c expected from
oune spplication.
o or three treat-
nts ednd for

Wotr auitanls on dune
nesquite.  lesquite
roots wust be cut

off below Liud zoue.

Cozts reduced when
uged with front-end
loader,

Severe wind erosion
nay occur on duned
areas

1 level teaspoon of |
wwron or 1/2 tea-

aLunt. LOTGTOn mﬂst
covered with zoill
Higher rates needed
on heavier soils.
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‘Hand
%rubbing

€oot
Plowing

Hand gun sprayer
for individual
plant treatment

Wattock, grubbing

hoe, etc.

Large track-type
tractor with root
plow

2,4,5-T at 1 1/2 1b
per 109 gallons
£0.21 -~ 0,05 per
plant

£0,50-3.00/A

$6.00-12.00/4

Same as aerial spray-
ing

Any time of year ex-
cept when soil is
frozen

Same as mechanical
grubbing. At optlmum
tiwe for seedisyg if
done simultaneously.

Light stands of small-
nediuw size plants

Small plants, leze than
104 plants per acre.

Areas of mixed brusl or
slites with no desirable
forage species or where
species change desired,

“athod Type Equipment Cost Time of treatment Limit to “emarks

Ground Boom-type sprayesr 2,4,5~T at 1/2 1b/A Same as aerial spray-clow growing plants on lesquite thorns
Spraying' for broadcast $1,50~4,00/A ing smooth terrain damaging to pueuma-
REEYA0E spraying tic tires ou equip-

went

Complete coverage o
plant necassary.

Good supervision
needad on largs
areas to avoid uiss-
ing plants. Sever
root below wud zone.

£11 standing vegeta-
tion except cactus
is hilled, Zon't
do sandy areas wita
high wind erosion
hazard.

iv



SUMMARY OF METHODS OF CONTROLLING CREOSOTEBUSH

Method

Type Equipment

Cost

Time of Treatment

Limit to

Remarks

TRoot
:Plowing

SSoil treat-

ment with

:dry herbi-
_cides

'Chemical

‘Spraying

"Miscel=-

laneous

"mechanical

v

 ‘methods

Track-type tractor
with root plow

Measuring device
as teaspoon oY
tablespoon

Aircraft or ground
equipment

- Disk, plow, axe,

mattock

$6.00-12,00/A

Fenuron pellets

or dicamba gran-
ules at rate of

1 gram per 1,5 feet
of canopy diameter

$0.50-3,50/A on
stands up to 70
plants/A

Dicamba at 1/2
1b/A followed by

2 1b/A application
the following year
$20,00/A

$0.50-$4.00

Optimum time for
reseeding

Mid-summer, immedi-
ately prior to or
early in expectad
rainy season.

Late August or
early September

Any time of year

(1) Sites with no
desirable forage
species

(2) Sites with good
production potential,
as run-in areas

Light stands on
sandy or sandy
loam soils.

Sites with desirable
forage species where
selective control is
desired

Root plowing kills
moet plant epeccico
so seeding is
needed to revega-
tate site.

1 level teaspoon
of fenuron pellets
equals 1 gram
active ingredient

Preliminary
information shows
good revegetation
response by
forage species

Plants must be
cut off 6 inches
or more below
crown. Plowed or
disked areas will
need to be seeded




Yalter L. Gould and Carl+ton H. Herbel - Co-Chairmen

Control of Shinnery Cak, Mesquite and
Creosotebush in Hew Mexico

INTRODUCT 10N

This report presents an inter-agency field evaluation of various-methods
of controlling shinnery oak, mesquite, and creosotebush in southern

New Mexico, The field tour was made on fNctober 7-19, 1968, and included
brush control work on both private and publlic lands. Control work

was evalueted in “ddy, Lez, Roosevelt, Chaves, Sierra und Dona Ana
Counties with the following persons attending:

Agricultural Research Service:

* Dr, Carlton Herbel, Rznge Scientist, Las Cruces, New Mexico
Dr. Yesley Keller, Research Agronomist, Logen, Utah
Dr. Howard Morton, Range Scientist, Tucson, Arizona

Bereau of Land Management:

% Myrvin Noble, Leader, Soil and Watershed Staff, Denver, Colorado
* Dale Kinnaman, Resource Development Specialist, Santa Fe, New Mexlco
William Leifeste, District 0ffice, Roswell, New Mexico
William Campbell, District Office, Roswell, New Mexico
Mack V'ilemon, District Officc, Roswell, New Mexico
Larry Hendrix, District 0ffice, Roswell, MNew Mexico
Fred Wyatt, District °ffice, Roswell, New Mexico
Virgil "ate, District 0ffice, Socorro, ilew Fexico
Harlen Smith, District 0ffice, Las Cruces, New Mexico
Tem Birch, District Nffice, Las Cruces, Mew Mexico

US Forest Service:

* Wayne Hickey, Albuquerque, Mew Mexico

* Dr. Wayne Springfield, 7/ lbuquerque, New Mexlco

New Mexico State Game & Fish Department:

s

* Sam Lamb, Federal Aid Coordinator, Santa Fe, Mew Mexico

New Mexico Stute University:

* Dr. YWalter Gould, Weed “hysiologist, Agricultural Experiment Statibn,
Las Cruces, Mew Mexico
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* Jesse Gerard, Agricultural Services, Las Cruces, New Mexico
Bob Henard, Assistant County Agent, Lovington, New Mexico

Soil Conservation Service:

* Don Robertson, Range Conservationist, >rogram Service Staff, Albuquerque,
HNew Mexico

W, Y. Hommond, District Conservationist, Lovington, New Mexico

Lee Mechem, District Conservationist, ortales, New Mexico

Charles VWalker, District Conservationist, Elida, New Mexico

Phil Benfer, Range Conservationist, Clovis, New Mexico

Jim Hess, Range Conservationist, Clovis, New Mexico

Robert 3ishop, Area Conservationist, Las Cruces, New Mexico

William Halliday, District Conservationist, Truth or Consequences,
New Mexico

Others who attended and/or assisted with part of the meeting were:

R. E. Steger, Rfgricultural Extension Service, Ft. Stockton, Texss
J. H. Kirch, AMCHEM °roducts, Ambler, Pennsylvania

Cecil Meadors, AMCHEM ?roducts, Dickens, Texas

Don Klebenow, Texas Tech, Lubbock, Texas

Dick Balduzzi, Texas Tech, Lubbock, Texas

Henry YWright, Texas Tech, Lubbock, Texas

John Waits, Rancher, Lovington, MNew Mexico

Jiggs Dinwiddie, Rancher, Jal, New Mexico

Mr. and Mrs, Adlong, Rancher, Hobbs, New Mexico

Tom Duvis, Rancher, Tlidas, New Mexico

* Members of Interagency Range Committee

THE PROBLEM:

Extensive areas of semidesert rangeland in New Mexico have become
infested with undesirable woody species during the past century. Some
grasslands in éxcellent condition have changed to almost pure stands

of desert shrubs which have little value for forage production or erosion

control. Drought and livestock grazing have been contributing factors
in the transformation to brushland,

Shinnery oak (Quercus havardi Rydb.), is found extensively in eastern

New Mexico. It is found primarily on sandy soil sites east of the

2ecos River, generally at elevations below 1000 feet, The area of
infestation has increased by approximately twofold in the past century,

but it is restricted to the general area of sandy soils on which it was
originally recorded. Shinnery presents z double hazard to range management.
First, the young huds, stems, and leaves are poisonous to livestock, so
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shinnery range must be handled to avoid grazing during the period of

leaf develonment. The acorns are also poisonous and are relished by
livestock., Secondly, shinnery provides a considerable quantity of

forage, but it competes with perennial grasses for moisture snd nutrients.
Significant increases in forage production have been obtained after
spraying shinnery one or more times.

Shinnery oak is a small, thicket-forming shrub. It grows in sandy soils,
sprezds by underground stems, and the larger part of individual plants

is underground. >ropsgation is by separation of the rootstveks ard by =
acorns. The topgrowth can be destroyed by chemiczl or mechanical
treatment, but new stems generally arise from the rootstock. # single
properly applied spray treatment usually kills from 20 to 30 percent of
the roots and 70 to 99 percent of the topgrowth. Frem one to fourfold
increases in forage production have been obtained after spraying shinnery
one or more times. An increase in prsirie chicken population has been
reported in western Oklahoms following shinnery spraying.

Honey mesquite (Prosopis juliflora (Swartz) DC. var. glandulosz (Torr.)
Cockerell) is a shrub or smell tree three to twelve feet tusll, Its
invasion of large areis in flew Mexico has resulted in a substantial
reduction in livestock carrying capacity. Livestock relish the mature
mesquite beans and extensive infestations have resulted from mesquite
seed dispersed by livestock in their droopings. After mesquite seedlings
have become established in an area, the smount of bare soil increases

as the plants grow, kesquite is more competitive than grass for soil
moisture. ©n sandy sites the grass caver is eventually reduced and the
spring winds move the sund into dunes around the mesquite plant. Rodent
and rebbit activity increases as the brush increzses. Livestock losses,

especially horses-and cows, occur in years with heavy crops of mesquite
beans due to compactlon.

Revegetation of severly-duned, mesquite-infested sites with perennial
grasses takes place remarkably faust after spraying, especizlly if the
sprayed .areas are deferred during the growing season. Livestock tend
to congregate on the sprayed areas., Under good management an increase
in grass cover may result with as little as five percent of mesquite
plants killed; the rate and extent of increase is correlated with the
percent control. The sand dunes hzve deteriorated and grass has become
established on some sites with over L0 percent mesquite control.

Creosotebush (Larres tridentata (DC.) Coville) occurs in the southern
“desert of ilew Mexico st elevations up to 7000 feet. It extends north-
ward along the Rio Grande and Yecos River drainages to approximately
3% miles north of /lbuquerque and Roswell, respectively. Creosotebush
is an evergreen shrub, usually three to six feet tall, that spreads
only from seed. The invasion of creosotebush tukes the form of frontal
advances along the margin of the larger creosotebush communities.
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Originally, creosotebush was probably confined to rocky ridges that

were porous cnd well-drained and would not support a good stand of

grass. It is somewhat susceptible to burning and does not appear to

be o strong competitor to grass. Grazing pressure and drought conditions
have reduced the grass stand which permitted the expansion of the
creosotebush community. Ecologically, creosotebush has replaced tar-

bush =nd mesquite on slopes subject to erosion and other adanted areas.
Creosotebush commonly occurs in almost pure stands.

A growth-inhibitor is present in the leaves and stems of creosotebush.
An aqueous extract of creosotebush parts inhibited the gemfiination

of several native grasses. This feature would contribute to the mono-~
culture of creosotebush as the grass plants die from drouth, etc.
Creosotebush sprouts profusely from the stems or root crown when the
top growth is removed. Consequently, treatments which destroy only

the topgrowth will not control ereosotebush.

SHINNERY €K

CONSIDERATIOMNS FOR TRE"TMENT RECOMMEND TIiOWHS:

A. Present vegetztion:

. Kinds of vegetation:
a. Mesquite, yucca, sand sagebrush and various weeds zare fre-
quently associated with shinnery. The kind and rate of
herbicide, the frequency of spraying, and the time of spraying
will influence the degree of control on shinnery and one
or more of these other species.

b. Shinnery control should be carried out only when there are
desirable grasses in the understory.

¢. Shinnery oak does provide a considerable amount of forage,
and in drought years it may provide the only aveilable forage,
Research results in Oklzhoma show greater forage production
when shinnery makes up part of the vegetation than when
grasses are alone on these soil tynes., Because of this,
the objective in shinnery oak control may only be forage
mznagement rather than eradication, Consideration should
be given to managing shinnery range so livestock losses
are minimized, bur forage production is high. The period
when shinnery is poisonous is usually limited to ubout
six weeks each year.
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2. Degree of infestation: The following categories of infestation
have been recognized by the committee:

a. Light - 5-14 percent canopy cover

1

‘b, MNedium - 15-30 percent canopy cover

¢. Heavy - over 30 percent canopy cover

3. Forage composition:

a, There is = transition in the dominant grass species growing
in association with shinnery oak which is located at appro-
ximately Highway 82, North of Highway 82, Andropogon
species arc the dominant grasses that come in after shinnory
control. South of this highway Sporobolus -species become

dominant,

Soils:

1. Shinnery oxk grows only on sandy soils. On most solls it grows
in association with other vegetation. Cn high sand dunes,
shinnery ozk is often the only vegetation, and it serves to
stabilize the dunes. roor control of shinnery is often obtained
on sites with high dunes,

Topography:

1. Poor coverage is obtained from aerial spray applications on
strongly duned sites.

Yeather:

V. A prerequisite for successful control of shinnery by aerial
spraying is vigorous plant growth at the time of spraying.
Moderzte to heavy rainfall prior to spraying is needed to pro-
mote plant growth, Shinnery that is damaged by frost or hail
is not susceptible to herbicide treatments. :

Biotic factors:

1. Herbicide treatments are ineffective on plants that are dumuged
by insects, or otherwise are in poor vigor. Buck moth cater-

pillars (Hemileuca maiz) will at times completely defoliate
shinnery,

2. Yildlife:

The lesser prairie chicken inhabits grassland of the brush-
prairie savanna type. Dense grass cover of mid-grasses should
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be encouraged in the vicinity of booming grounds and for good
nesting cover. /! mosaic composed of different vegetal structural
elements is preferred by prairie chicken, Shinnery oak motts
are preferred over large blocks of closed brush canopy according
to studies in western Okleshoma. Grassland areas treated to
suppress shinnery oak and sand sagebrush consistently supported
more prairie chickens than untreated areas. These studies
indicated that large blocks of dense shinnery oak should be
made heterogenous, This could be accompliished by herbicide
treatment, mechanical means or fire. Until similar findings

are confirmed in New Mexico, occasional areas of shinnery oak
should be left untreated where large hlocks are being treated. =

F. Grazing Management:

1. Shinnery oak will cause tannic acid poisoning of livestock if
grazed during the budding stage. The danger period is generally
between dMarch 1 and June 1,

2. Protection from grazing:

a. Sprayed areas should be deferred during the growing season
following treatment.

3. ?Proper use:

a. Graze to obtain use of Aristida species during the period
these species are preferred,

b. Use “ndropogon or Snorobolus species as indicators of
nroper use.

fey]

Gther considerations:

1. Structural features zs farmstead, windmills, etc. that pre-
clude proper application.

IV, METHODS OF CONTROLLING SHINNERY::

M. Aerizl Snraying:

1. Time:

‘'hen lezves change from gruy-green to a blue-green color, or
the period when it is sufe to put cattle back in thc pasture,
Cut-off date is when a lower lesf on plant cracks when the
leaf is doubled over, These conditions generally occur May 1-
15 in the vicinity of Jal and from May 7-20 near Milnesand.
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2. MNaterials and rates of application:
a, Silvex 1/2 1b/r,

b. 2,4,5-T 1/2 1b//.. Hearly as good 25 silvex on shinnery
oak. It muy control mesquite and does give better control
of weeds, but has little effect on yuccu snd sand sagebrush.

c. Dichlororop (2,4-DP) at 1/2 Ib/A., Same as silvex on sﬁinnery
oak except there is slightly less kill on weeds snd brush.

d. Silvex or 2,k,5-T 1/k-1/2 1b/* in one gsllon per acre of
diesel oil. One application each three to seven years for
forage production wund shinnery suporession.,

e. 2,b-D 1/2 1b/7. To kill and injure some shinnery oak
and improve grass production for two yeazrs. FExcellent
weed control if spplied early. Use when other materiuls
not availazble.

3. Carrier rate:
a. Three gsllons per acre of 1:2 diesel oil-water emulsion,

b. " One gallon per acre of diesel oil when the desired effect
is primarily to supnress shinnery and increase grass pro-
duction.

L, Limitations:
a. Do not spray shinnery ozk:

In drought years

Mfter frost of hzil damzge

If insect damaged

~tfter grazing of terminzl growth

freua which is primarily large dunes
During high wind (above £ mph)

‘'hen tempercture is above £9° to 90° F
Hexzr susceptible vegetution or crops
With high volatile formulztions

.

WO GOSN TAVUT £ DD e
. . .

5. Results:

a. Each application of silvex when properly applied usually
kills 20-33 percent of the roots und most of the top growth
of shinnery,’' Three treatments in successive years will
usuzlly give nezrly complete control. Two successive




treatments will control yucca and sand sagebrush. The
suppression of brush growth from 3 single treatment is evi-
dent for three to seven yeors. Shinnery noisoning seldom:
occurs in the spring after a successful spraying.

b. G&rass production increases significantly zfter shinnery

spraying. This production graduzlly declines as shinnery
regrowth occurs.

6. Other chemical treatment considerations:

a. A pply according to appropriate laws and regulations.
B. fSround spraying:

1. Type of equipment:
a. Boom type sprayers
b. Cluster nozzle equipment

2. Time - szme as azerial

3. Chemicals znd ..rates are the same as for azerial spraying.
Use three to five or more gallons of oil-waster emulsion per
acre with mechanical agitation. Use water as the carrier if

the sorayer does not have a mechanical agitator.

L, Limitations same as for uerisl (wind and temperature) but only
smcller aress would be feasible,

5. Results:
Ground spraying can be as effective as aerial spraying.
C. Burning:
1. quuipment:
a. Fire-control equipment to prevent s wild fire.
2. Time:
a. April - May
3. Results:

There is little difference between backfiré and a2 leadfire
on either forage production or growth of shinnery ozk. Burning
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maintains shinnery osk as low-growing shrubs and prevents for-
mation of ucorns the year of the burn. Burning greatly increases
availebility and palatability of the range forage. At Woodward,
Oklzhema, burning has generilly increased production of sand
bluestem and switchgrass about 300 pounds per acrc and similerly
decreased production of little bluestem with 2 net increase of

total forage of =zbout 20%. The increzse in production lasts
three to four years.

Shinnery ranges appear to be very fire hardy., The wise use
of experience, skill, and judgment to combine the use of fire
and herbicides csn produce and maintzin high quality and
quantity of range forage on shinnery oak rangelands on a sus-
tained basis (E. H. ticllvain, mimeo).
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{ESQUITE

CONSIDERATICNS FOR TREATHENT RECCHM4ENDATIONS:

AO

Present vegetation:

1.

¥inds of vegetation:

a.

Associated species:

(1) Grass - The type of treatment will depend upon the
kind and amounts of grass and other forage species.
Practices that completely destroy the vegetative
cover should not be used if there are sufficient
remnants of desirable vegetation to assure take
over of the site.

(2) Otuer species of brush may influence the type of
treatment. Vhen undesirable species are present
that may later be a problem, it may be best to use
a treatment that will control all species. Viere
desirable species or those that do not pose a brush
problem are present, selective types of treatments
should be used.

Seeding should be done in conjunction with control when
insufficient rempants of desirable vegetation remain to
revegetate the site or natural revegetation is not likely

. to occur within a reasonable period of time. Seeding
)5 &

should be limited to areas wirere proven techniques assure
reasonable probability of success.

Consideration should be given to seeding when a change
in forage species is desired.

Amount of vegetation:

The following degrees of mesquite infestation are recognized
by the Committee.

a.

Light - 2 to 5 percent canopy cover or less than 100
plants per acre.

tedium -~ "6 to 1C percent canopy cover, or 100-2CG plants
per acre.
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¢. Dense — greater than ten percent canopy cover, or when
mesquite canopy makes up wore than 20 percent of the
total perennial vegetative canopy.

3. Composition:

a. Treatment method will be deterwmined by the number and
size class of plants to be controlled.

b. The associated woody vegetation (cactus, oak., catclaw,
four-wing saltbush, ete.) will influence the method and
extent of treatment.

c. The need for range seeding following mesquite control
will depend upon the amount of deslral.le species in the
undercover.

Soil:

1. Lepth ~ Very shallow soils (G-~10 imches) way not be suitable
for mechanical treatment. Lecause of the generally poorer
s0il moisture conditions and lower potential on shallow soils,
epray treatments are less predictable.

2. Texture:
Sandy soils subject to wind

a. erosion are not suitable for broadcast (overall)
mechanical treatments. Cenerally, better control is
obtained on sandy soils than on heavy soil with foliar
application of systemic herbkicides.

b. The effectiveness of chemical treatment is affected by
soll texture and orpanic content; increased rates of
sranular herbicides are needed on heavy soils.

Topocraphy:

1. “echanical metlhiods of control may be more suitable than
chemicals on overflow sites. It is difficult to obtain good
control with herbicides on flood svlains.

2. TDuned areas are best suited to aerial spraying.

3. Slope may influence the choice of umethod to control mesquite.
i:ecnanical treatments are generally not suitable on stesp
slopes.

Climate:

1. Aerial spraying is most successful in years when the January
through April precipitation is.above the long-time average.
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Wortheastern lew ilexico may be limited to mechanical control
or treatment with soil-sterilant type herbicide, suci: as
fenuron, because of the frequent incident of freezing after
the plants break dormancy.

Z. Biotic factors:

Insects:

esqulte that has been damaged by insects prior to spraying
shiould not bLe treated with foliar sprays. For example, a
heavy infestation of web worm, aphids, or twig girdler will
drastically raduce tiue effectiveness of foliar treatments.

Zodents:

a. he rodent population increases as mesquite invasion
progresses and forh damage increases as rodents increase.

b. Feavy rodent damage on mesquite will reduce the effective-
ness of spray treatments.

c., Lodents should be controlled on areas that are seeded.

"esquite beans are relished by many kinds of animals and the
seeds are widely scattered in the droppings of wildlife and
livestock. DJecause of the agzressive nature of mesquite,

it should be replaced by other species which will furnish
protection and forage for wildlife.

¥, Grazing ianagenent:

1.

Frotection from grazing:

a. All lands where a Lroadcast control method is used and
the density of desirable forage species is below the
potential for the area should bte protected from grazing
by domestic livestock for a minimum of a full growing
season after treatment. Deferment during the growing
season for several years will permit the treated area
to reach maximum productivity in the shortest possiile
tine.

b. If the treated area is seeded, it stould be deferred
from livestock use until the new swecies are well esta-
klished
[ 13 °
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Proper use:

When only part of a pasture is treated for brush control,
livestock tend to congregate on the treated area. Torage
utilization following the deferred grazing period should not
exceed the proper limits for the key species on the treated
area. The season of use should be regulated to favor the
desirable species.

G, Other conscidcerations:

1.

Isthetics:

Where tall mesquite has been killed by aerial spraying, the
appearance of the site will be enhanced by chaining the dead
trees three or more years after spraying.

Watershed lanagement:

a. HMesquite control will iucrease the amount of water avail-
able for desirable plants. An increase in herbaceous
plants will permit greater infiltration and may increase
the ground water.

b. Tevegetation by grass on mesquite-controlled areas will
reduce runoff. sedimentatiomn, and wind erosion.

VI. METHCDS OF CONTEOLLING FSQUITE:

L, Aerial spraying:

1.

Equipment and operation:

a. Aircraft equipped to spray conventional emulsions

b. Adequate flaggers with appropriate flagging materials.

c. Iixer equipment with adequate plumbing capacity to permit
rapid loading of the aircraft and mechanical agitation
for proper mixing

d. Adequate controls to facilitate calibration of tie alr—
craft

Time of application:
Eegin spraying after full leaf development and the leaves

Lave turned to a dark green color, terminal growth is complete,
and the plants are in full flower until the seed pods have
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elongated but have not started to fill. Usually these condi-
tions occur between June 1 and June 15. The period for
spraying to get satisfactory kills is generally 2-3 weeks.

Materials and rates of application:

a.

Low volatile ester of 2,4,5~T at 1/2 1b/A in 5 gallons
per acre of a 1:7 diesel oil-water emulsion. (Preli-
minary results indicate that 1/2 1b/A of 2,4,5-T in
diesel oil at one gallon of spray material per acre 1s
equally effective.)

b. Dicamba plus 2,4,5~T at 1/4 1b/A of each in a 1:7
diesel oil-water emulsion is as effective or better
than 2,4,5-T alone at 1/2 1b/A.

Limitations:

a. Do not spray:

(1) Plants that are not growing vigorously or have poor
leaf cover.

(2) In drought years when January through April preci-
pitation is appreciably below average.

(3) After late frost, hail or wind damage.

(4) 1f plants are damaged by insects.

(5) During high wind (average velocity above 5 mph).

(6) At temperatures above 90° F.

(7} DNear susceptible vegetation or crops.

(8) With volatile formulations.

b. Light stands of mesquite are more effectively and effi-
ciently controlled by other methods.

Results:

a. Aerial spray treatments generally give 80-95 percent
defoliation. The degree of kill will vary from a trace
to more than 50 percent, depending upon the season.

b. Grass production has increased significantly under proper

grazing management due to the increase in available
moisture after mesquite spraying, even when a low plant
kill was obtained.

Spraying with ground equipment:

1.

Equipment:
a. Boom-type, broadcast sprayer
b. Hand gun sprayer for individual plant spraying
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2. Tine of application -~ same as for aerial spraying
3. Tiaterials and rates of application:
a. For broadcast spraying use a low volatile ester of 2,4,5-T
at 1/2 1L/A in an oil-water emulsion containing five
pints of diesel oil per acre. The amount of water depends

on the calibration of the spray equipment.

b. For individual plant treatment use 1 1/4 pounde low

volatile ester of 2,4,5~T per 100 gallons of water. o

Spray must cover all parts of the plants.

4. Limitations:

Same as for aerial spraying, except that these methods are
limited to low~growingz plants and to smooti: terrain. Cround
applications are limited to light to medium stands of mes-
quite. Spray equipment with pneumatic tires is subject

to flat tires because of the mesquite thorns.

5. FResults:

The degree of mesquite kill is generally equal to or better
than by aerial gpraying.

Soil treatment with dry Lerbicides:
1. ZEquipment:

a. Any suitable measuring device, such as a teaspoon Or
tablespoon.

b. Pelleted materials may be scattered by foot or from
horseback,

2. Time of application:

Immediately prior to or in the early part of an expected
rainy period.

3. ‘llaterials and rate of application:

a. Fenuron pellets chould be scattered uniformly within
the canopy area at a rate of 1 gram active ingredient
per foot of canopy diamcter on plants up to eight feet
in diameter on sandy or sandy loam soils. A level teaspoon
per foot of diameter will give a rate of 1 gram per foét.
Cn larger plants (clones or dunes) apply 1 level table~
spoon per square yard of mesquite canopy. Higher rates
are needed on heavy soils.
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ionuron powder - one gram active ingredient per foot of

canopy diameter on plants up to eight feet in diameter
on sandy soil. (One-half teaspoon of G0% monuron powder
equals one gram). ifonuron must be covered with soil to
avoid photo-decomposition.

Limitations:

a. Treatments are best suited to light infestations or as
a follow-up to other methods of treatment. OGther treat-
ment methods are chieaper when the mesquite population
exceeds 100 plants per acre. The method is suited to
areas where most of the mesquite are 1 - & feet in canopy
diameter.

b. Ghigher rates of herbicide needed on clay or silty soils.

Results:

This method of treatment kills a hish percentage (£0-2G%)
of mesquite, depending on the precipitation. The action is
very slow; it may take four years for fenuron to be fully
effective, and vp to seven years with monuron. Plants are
repeatedly defoliated until death occurs.

ilechanical grubbing:

10

Zau

Q.

b.

ipment:

Wheel-type tractors with stinger blade muet Le large
enough: to uproot the plant.

(1) ¥Front-end loader equipped with full-matched torque~
converter is recommended.

(2) Farm-type tractor with stinger on the drawbar will
handle small plants more economically than the
larger equipment and can be used to advantage as
a companion to heavier equipment.

Track-type tractor with stinger on the dozer blade is
needed in duned mesquite.

Time:

Gruhbing may be done at any time there is adequate scoil
moisture, but not when the ground is frozen or excessively
wet.

Lirnitations:
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a. Areas with a heavy stand of mesquite should not be
mechanically grubbed.

b. Areas that are duned and areas subject to wind erosion
should not be grubbed unless there are ample perennial
grasses between the mesquite plants to inkibit erosion
and assure revegetation within a reasonable time.

¢c. 1If there is extensive soil disturbance in grubbed areas

they should be seeded at time of grubbing, and grubbing

should be carried out at most favorable time for seeding.

4, TResults:
Cood control obtained wi.en mesquite are grubbed below the
root bud zone. Small plants are often missed, so follow-
up iz necessary.

Hand CGrubbing:

1. Equipment:.
vattock, grubbing hoe or similar tool

2, Time:

Yearlong, when the soil is not frozen.

3. Limitations:

a. lesquite must be cut off below the root bud zone, so omnly
small plants - (up to three feet diameter) can be grubbed
econonically.

b. Control is limited to very light stands (not over 100
plants per acre).

c. On large areas zood supervision is needed to avoid missing
‘plants.

4. Tesults:
a. Good kills of mesquite are obtained,
b. Vhen labor is plentiful, this is a very effective and
economical method to clean up 2 potential infestation
while the plants are small and the stand is sparse.

Toot plowing:

1. Equipment:
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Track-type tractor with root plow, comparable in size to
a B-8 or ©~%. A drag chain, on swivels, belind the plow
will increase the pull-up of plants.

Time:

Toot plowing may be done at any time the soil is not frozen
or excessively wet. When the plowed area is to be seeded

at the time of root plowing, carry out the operation only at
a suitable period for seedling establishment.

Limitations:

a. Root plowing destroys all standing vegetation except
cactus and leaves the soil loose and fluffy. Seeding
is necesszary following root-plowing.

b. Root plowing is suitable only on areas not subject to
erosion.

c. It is essential to root plow at depths below the root
tudding zone.

d. Usually, root plowing should te done on areas with little
or no desirable vegetation.

fesults:

Good kill of mesguite and associated vegetation is obtained.
Seeding success in hot, arid areas is cnhanced with an im-
proved microenvironment. Windrowing dead brush over seeded
swaths and seeding in basin pits improves the chances of
seeding success.
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CLEOSCOTERUSH
VITI. CONSIDEBATIOHS FOR TPIAT. BT RECCIREITDATIONS:

A, Present vegetation:
1. Kinds of yegetation:

a. Uhere creosotebush occurs as isolated infestatioms in
grassland, or is otherwise invading grassland, control
methods used should not be injurious to the desirable
perennial pgrasses.

b. Control of pure stands should be restricted to sites

where proven teciniques assure a reasonable probah:lity
of success in establishment of a grass seeding

2. Amount of vegetation:

The following categories of infestation are recognized by
the Committee:

a. Light - up to 13C plants per acre
b. liedium - 100 to 250 plants per acre
c. Dense -~ over 250 plants per acre

The degree of infestation will influence the choice of
control method.

3. Composition:
Primary consideration should be given to control on areas

with sufficient remmants of desirable vegetation to assure
take-over of the site in a reasonable period of time.

B. Soil:
1. Depth:

a. Areas with deeper, more productive soils should be
treated in preference to those with shallow soils.

b. Soil depth will influence the cheice of method best
suited to a given site, e. g. root plowing is not suited
to very shallow soils.
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2, Texture - On gravelly, well-drained soils, control methods
should be used that do not injure desirable vegetation,
where present.

C. Topography:
Slope is a factor in creosotebush control only on the sharp

breaks where it limits the movement of machinery or spray equip-
ment.,

I} Climate:

1. Treatment with soil-applied sterilant-type materials should

be done immediately prior to or early in the expected rainy
season. :

2. Total vegetation control should be limited to areas with

sufficient rainfall to assure reasonable probability of success
in seeding.

3. Seeding should be done prior to or early in the growing season.

E. Grazing Management:
1. Protection from grazing:

Grazing should be deferred on areas having medium-~to-heavy
stands so as to obtain the maximum benefit from the treatment.
If a treated area is seeded, it should have livestock defer-~
ment until the seeded species are well established.

F. Other Considerations:

1. Watershed management:

Wind and water erosion are accelerated on most sites dominated
by creosotebush.

2. Wildlife ~ Any treatment that increases the grasses and forbs
should be helpful to wildlife. It is not necessary to leave
areas untreated.

UTTT.  [ETHODS OF CONWTEOLLING CREOSOTERUSH:

A. TRoot plowing:
1. Eguipment:
Track~type tractor, comparable in size to a D~6 or larger,

with a root plow. A drag chain, on swivels, behind the plow
increases the pull-up of plants.
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Depth:

Plow to a depth of 7 to 10 .inches.
Time:

Seeding, wiien accompanying rootplowing, should be done just
prior to or in the early part of the growing season.

Limitations:

a. Footplowing kills all standing vegetation except cactus
and leaves the soil loose and fluffy.

b. Eootplowing is suitable only on soils not subject to
erosion. :

c. liaximum slope depend on erodibility of the soil.
Pesults:

Good kill of creosotebush and associated vegetation is ob-
tained. Seeding success in hot, arld areas is enhanced with
an improved microenvironment. Since the seedbed is loose

and fluffy after rootplowing, good success has been obtained
with press-wheel seeding. Windrowing the plowed brusih over

the seeded swaths and seeding in basin pits improve the chances
for seedinz success. Species adapted for seeding on creo-
aotebush sites include: boer and lehmann lovegrass, black

and sideoats grama, and fourwing saltbrush.

Individual plant treatments with dry herbicides:

1.

Equipment:

a. Any suitable measuring device as a teaspoor or table-
spoon.

b. Pelleted materials may be scattered by foot or from horse-
back.

Time of application:

Immediately prior to or in the early part of an expected
rainy period.

ilaterials:

Fenuron, dicamba
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Late of application:
One gram active ingredient per 1 1/2 feet canopy diameter

(one gram a.i. 25% fenuron pellets = one level teaspoon)
on sandy loam or loamy soils. Ileavier rate may be needed

on heavier soils.

Limitations:

This treatment is ideal for light infestations, localized
areas of heavier infestations, or as a follow-up to otuer
treatments.

Tesults:

This method of control kills a high percentage of creosote-
bush plants (70-S0%).

Aerial spraying (preliminary information)

l'

Equiprent and operation:

a. Aircraft equipped to spray conventional emulsions

b. Adequate flaggers with appropriate flagging materials

c. liixer equipment with adequate plumbing capacity to permit
rapid loading of the aircraft and wechanical agitation

for proper mixing

d. Adequate controls to facilitate calibration of the air-
craft

Time of application:

When plants are actively growing, about 25-4C days following
siznificant growing season rainfall, iiid-August to wid-
September has been most effective period.

waterials and rate of application:

Picamba at 1/2 1b/A in a total volume of five gallons per
acre, followed the next year with dicamba at 2 ib/a.  (Com-
tact the iew Fexico Agricultural Experiment Station for most
recent information).

Limitations:

a. Light stands of creosotebush are more effectively con-
trolled by other methods.
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1

b. This is an expensive treatment.

5. ZTesults:

50-70 percent of creosotebush plants have been killed.
Significant increase in grass cover has occurred on treated
areas.

Miscellancous mcthodss

Cood creosotebush kills may also be obtained with disking with
a double-disc to a minimum depth of six inches; mechanical grub-
bing of individual plants; hand grubbing of individual plants.
and completely ringing the base of the stem with diesel oil
following frost in the fall of the year.

IX. ZISEARCH MEEDS:

A.

General:

1. CGuidelines for determining the potential of a site after
improvement through brush control. Wiat can be expected in
the change of productivity by converting brushland to grass-
land?

2. Determine the relationship between level of brush control and

increase in forage production for different sites under
various levels of precipitation.

3. Vhat can we afford to invest in brush control on sites with
various potentials for forage production considering short-
term and long--term benefits.

Shinnery oak:

Research on shinnery oak control has been carriad on for many
years at the Southern Great Plains Agricultural Experiment Statiom,
Woodward, Oklahoma. Various methods of control have been inves-
tigated and the effect on associated vegetation has been mea~
sured. Shinnery control from aerial gpray treatments in Eastern
tlew iiexico are similar to results in Oklahoma, and improved
herbaceous cover has been observed in both states. Shinnery
control in Oklakhoma appears to improve the habitat for lesser
prairic chicken. Studies needed under Hew liexico conditioms
include:

1. The effect of fire on shinnery oak and associated vegetation.

2, The effect of shinnery oak control on the habitat and popu-
lation of prairie chicken, quail and other wildlife species.
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Does control have the same effect on prairie chicken as found
in Oklahoma?

3. iethods are needed to determine the degree of shinnery control
from chemical treatments, and to correlate the degree of
control to forage productivity.

4. Are browsing animals, such as goats, effective for shinnery
control?

C. ilesquite:

1. TIstablish more effective control treatments for mesquite and
determine the influence of growth form, soil type and various
environmental factors on the susceptibility to treatment.

2. Correlate phenology in various areas of the state with suscep-
tibility to herbicide treatments.

3. Determine the effect of mesquite control on wildlife popu-
lations, runoff, sedimentation, ground water recharge, and
soil movement by wind.

4. Tetermine the effect of rodent activity on the mesquite control
from herbicide treatment and on subsequent revegestation by
desirable plant species.

5. Develop methods of seeding desirable forage species to im-
prove the rate of revegetation after control treatments are
applied.

D. Creosotebush.
1. Develop effective and economical methods of control.

2. Determine the effect of creosotebush control on forage pro-
duction as a result of soil moisture changes.

3. TDetermine the effect of control on water yield, erosionm,
sedimentation, and water table levels.

4, Since little use of creosotebush by wildlife has been re-—
ported, what would be the effect of control on game bird
population and other wildlife?

AERIAL SPEAYING:
Aerial spraying is an effective method of applying herbicides to
brush species that are susceptible to foliar-applied chemicals. This
method is especially suited for spraying mesquite and shinnery oak
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because the sandy soil on which these species are found is frequently
too uneven and difficult to traverse to use ground equipment. On
areas with dense growth and variable size of brush the only practieal
method to apply foliar herbicides is from aircraft.

Aerial spraying is a cpecialized job and requires snecialized atten~
tion. Factors which must be considered regardless of the species
being sprayed include:

1. Application equipment -~ The application equipment on the air-
craft should be in good condition with positive shut-off nozzles
and no leaky parts. The aircraft should Lave adequate controls,
pressure ragulators, pressure gauges,; etc., to control the output
of the systex. Droplet size is affected by the nozzle pressure,
size of nozzle, nozzle orientation and speed of aireraft. Best
droplet size 1s obtained with low pressure (20 - 30 pei) and
nozzles oriented slichtly aft. Hozzles should be properly spaced
to give a uniform pattern. Proper spacing of the nozzles will
tend to reduce the vortices affect, so the chance of drift is
reduced.

2. Veather conditions ~ Best coverage will result if spraying is
done under calm, cool conditions. As the temperature increases,
more of the spray material will volatilize (if an aqueous carrier)
and consequently less will Lit the target. As the wind increases

the spray pattern may become variable and the drift hazard increases.

Application should be halted when the average wind velocity ex-
ceeds 5-8 mph and the temperature exceeds 8n° T at low relative
humidity or $0° F at high relative humidity. Toan't spray wihen

a rain storm is imminent.

3. Guath width -~ The aircraft must be calibrated and the swath

width determined so as to get the proper gallonage of spray material

per unit area. Vhen the spray equipment is properly adjusted
and the correct flight lLieight is used, the aircraft should deli-
ver a relatively uniform pattern. The proper swath width is
maintained by flageing at proper intervals between swatlhs.

4. Flagging ~ Flagging is extremely important to obtain uniform
coverage on the spray area. Flaggers should use bright flagging
material and wave their flags vigorously in order to Le spotted
by the pilot. On sunny daye a mirror may he used instead of a
flag. The number of flaggers to use on a flight swath will depend
upon the evenmness of the terrain. 1In rvolling country a flagger
may be needed every half mile, while on flat terrain flaggers
might be a mile apart. Care must be taken that the flaggers are
measuring the proper swath width.

5. Tlight height - The aircraft should fly as low as safety will
permit, but not more than ten feet above the top of the brush.
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When the height is increased, more spray material will evaporate
before it hits the target, and the drift hazard increases.

tixing equipment - The mixing equipment needs to be large enough
and have ample plumbing capacity so as to reduce the aircraft
down time to a minimum while loading. The equipment must have
adequate agitation to mix emulsions and suspensions properly and
guickly. Stratification of the spray material due to improper
mixing can cause poor results when other factors of application
are ideal. ifechanical agitation is recommended when oil in water
emulsions are used.

Spray material - The herbicide must be mixed with the carrier
materials in the proper order to get a suitable spray material

so follow recommended mixing instructions. Good quality water

is essential. Dirty water may clog up the spray system, and if
too salty it may cause the herbicide to precipitate out. Potable
water is generally acceptable for aerial spraying.

Plant condition and stage of growth -~ Flants that are robust
and growing vigorously are usually more susceptible to herticides,

especially the translocated, hormone-type materials, than are plants

in poor growing condition. These is an optimum time for spraying
most plant species, and treatments either too early or too late
are ineffective. TDifferent spray dates are fregquently needed
when two or more brush species orow in association in order to
control all species. Poor results can be expected if the treated

plants are under stress from drought, disease, frost, insect or
wind damage.

Associated species - When considering herbicide spraying it is
important to comsider the plant species growing in association
with the target species. Some desirable species may be present
that are susceptille to one herbicide but not to another, or the
period of susceptibility for the two species may be sufficiently
different that the desired results can Le obtained with proper
timing. Iore often, two or more undesirable species that have
different periods of susceptibility and/or require different
herbicides are growing in close association. ¥hen one species
is removed, the second species may take over and a degradation of
range condition result.

Proximity to cropland - The hormone~type herbicides are toxic

to a broad range of species. liany broad-leaved crop species are
susceptible at very low rates. Drift during application, vola-
tilization from the soil or target species and subsequent drift

of the fumes, or dust blown from treated fields have been observed
to cause damage to highly seasitive crops. It is important to
know how close the nearest sensitive crop iz and in what direction
relative to the dominant wind direction when aerial spraying is
considered. A non-volatile herbicide could be used very closely
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to a sensitive crop provided the wind direction is appropriate
at the time of spraying. Conversely, damage may result several
miles downwind due to drift during application. '

11. Reputable applicators - Contract your spraying to a reputable
operator. A local operator that has been in business for a number
of years will probably do you a good job. An applicator with
several planes that are apparently in top condition is probably
reputable or he would not be inm business. If you don't know an
applicator, request references before you enter an agreement.

12. Treatment objectives - Bruslh control can mean anything from
topgrowth suppression to root kill. In some cases you are justi-

| fied to obtain only topkill of the problem species in order to

‘ - release the desirable forage species. lore frequently, you will

want to kill part or all of the target species. The timing of

application, kind and rate of herbicide used, swath width, amount’

or type of carrier and various other factors may be influenced

by the objectives sought.

13. IHanagement, prior to and following treatment - The management
of a pasture before or after spraying may influence the effective-
ness of the treatment in improving the condition of the pasture.
It may be desirable to defer a pasture during the growing season
prior to spraying to permit the production of a grass seed crop
and improve grass vigor. After spraying it is extremely important
that the treated pasture be deferred during the growing season
until the perennial grasses have become adequately established.
The number of growing seasongof deferment will depend upon the
stand of grass present when sprayed, the precipitation after
treating, and the degree of improvement desired.

14. Don't spray over livestock - The toxicity of herbicides used
on pastures and applied aerially is relatively low. It is unlikely,
but conceivable, that dawage to livestock could occur. To assure
that livestock are not injured by the applied herbicide or by
plants that develop an increase in poisonous properties after
spraying, it is advisable to defer a pasture for €0 to S0 days
after spraying to allow for the degredation of the herbicide and
reduce the chance of plant poisoning. '

15. LEAD THFR LAPFL ON THE HEDRRICIDE CORTAINED - Pesticides have been
developed for particular uses and the recommended rates and in-
structions for use are indicated on the label. Use only materials
that are approved in the manner prescribed on the label.
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Figure 1. Untreated area of shinnery oak showing sparse stand of
grass near Milnesand, New Mexico.

ol

Figure 2. Area aerially sprayed for shinnery control showing a good
stand of grass near Milnesand, New Mexico. aRS PHOTOS
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Figure 3. Front end Toader equipped with blade to grub individual
mesquite plants.

Figure 4. Area where individual mesquites were grubbed with front
end loader equipped with blade near Elida, New Mexico.

ARS PHOTOS
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Figure 5. Rootplowing creosotebush while simultaneously pitting,
seeding, and windrowing brush on the seeded area.

Figure 6. Area treated with equipment shown in Figure 5 showing
ponded water and grass establishment on creosotebush
- site near Alamogordo, New Mexico.. ars PuoTos
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Figure 7. Mesquite infested rangeland, Brinninstool Ranch, south-
eastern New Mexico. Photo taken April, 1965.
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Figure 8. Same photopoint as Figure 7 taken October, 1969. The
area was aerially sprayed with 2,4,5-T June, 1965 with
a repeat spray in Jdune, 1968. A 50% mesquite kill was
obtained with the 1965 spraying. The grasses are primarily
mesa dropseed, black grama, and plains bristlegrass..«s euoros
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