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Highlight 

Applications of dicamba controlled about the same per- 
centage of honey mesquite (Prosopis glundulosa Torr., var. 
gZunduZosu) as equivalent rates of 2,4,5-T in the Rolling 
Plains, Coastal Prairie, and South Texas Plains. Combi- 
nations of 2,4,5-T and dicamba controlled no more honey 
mesquite than either herbicide alone. Honey mesquite 
control was governed by total herbicide applied rather than 
relative proportions of 2,4,5-T and dicamba in combination. 
Dicamba was effectively substituted for 2,4,5-T in com- 
binations with picloram. Three-way combinations were no 
more effective than mixtures of dicamba and picloram or 
2,4,5-T and picloram. 

Aerial application of 2,4,5-trichlorophenoxyacetic 
acid (2,4,5-T) is used for control of honey mesquite 
(Prosopis glandulosa Torr., var. glandulosa) in- 
festing large acreages of rangeland. Benefits of 
honey mesquite control have been reflected in 
increased cow and calf-weight gains (Robison et 
al., 1970). However, variability of control exists 
within and among 2,4,5-T applications. Control is 
apparently dependent upon interrelations of site, 
climate, and honey mesquite phenology (Dahl et 
al., 1971). Usually, more honey mesquite is con- 
trolled when a combination of equal amounts of 
2,4,5-T, and 4-amino-3,5,6-trichloropicolinic acid 
(picloram) is applied than when either herbicide 
is applied alone (Bovey et al., 1968). Performance 
of the combination is attributed to increased foliar 
uptake and transport of picloram in the presence 
of 2,4,5-T (Davis et al., 1968). The apparent syn- 
ergism does not decrease the variability of honey 
mesquite response and picloram presently is not 
registered for use on rangeland. The need for more 
effective honey mesquite control provides impetus 
for testing other herbicides and herbicide combina- 
tions. 

l Published with approval of the Director, Texas Agri- 
cultural Experiment Station as TA-9096. Received April 
26, 1971. 
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Dicamba, 3,6-dichloro-o-anisic acid, is a member 
of a different chemical family than 2,4,5-T but is 
an effective growth regulator (Whitworth and Tol- 
man, 1968). Dicamba controls several species of 
herbaceous weeds on pastures and rangelands 
(Feldman et al., 1968; Scifres et al., 197 1). Even 
though dicamba is degraded by microorganisms, 
it is more persistent in the soil (Friesen, 1965) 
than phenoxy herbicides such as 2,4-dichloro- 
phenoxyacetic acid (2,4-D). However, dicamba per- 
sists no longer than 2,4-D or 2,4,5-T in silver beard- 
grass (Andropogon saccharoides Swartz), little 
bluestem (A. scoparius Michx.) and dallisgrass (Pas- 
palurn dilatatum Poir.) (Morton et al., 1969). 

The objectives of this study were to evaluate 1) 
effectiveness of dicamba for honey mesquite con- 
trol and 2) reaction of honey mesquite to dicamba 
applied in combination with other herbicides. 

Materials and Methods 
One experimental area was located in the Rolling Plains 

of northwest Texas (Gould, 1962). Honey mesquite dom- 
inated the woody vegetation in association with lotebush 
condalia (Condalia obtusifolia (Hook.) Weberb.), plains 
pricklypear (Opuntia polycantha Haw.), and tasajillo (0. 
Zeptocaulis DC.). The grass cover was dominated by buf- 
falograss (Buchloe dactyloides (Nutt.) Engelm.) in associa- 
tion with tobosa (Hilaria mutica (Buckl.) Benth.), sideoats 
grama (Bouteloua curtipendula (Michx.) Torr.), and blue 
grama (B. gracilis (Willd. ex H. B. K.) Lag. ex Griffiths). 
The Carey sandy loam soil had a pH of 6.4 and about 
1.5% organic matter in the surface inch. 

Herbicides were applied in an oil:water emulsion (1:4) at 
12 gal/acre with a truck-mounted sprayer on July 12, 1968. 
Treatments included the dimethylamine (DMA) salt of 
dicamba, propylene glycol butyl ether (PGBE) esters of 
2,4,5-T, and the two herbicides in combination at rates of 
0.125, 0.25, and 0.5 lb./acre. Dicamba and 2,4,5-T as field 
mixes or commercial formulations were applied at 1: 1, 1:2, 
2:1, 1:4, and 4:l ratios at rates of 0.5, 0.625, and 0.75 lb./ 
acre total herbicide. In addition, a formulated combina- 
tion of dicamba, picloram, and 2,4,5-T (1: 1:2 ratio) was 
compared to field mixes of the DMA salt of dicamba, the 
potassium salt of picloram, and PGBE ester of 2,4,5-T. 
Each treatment was applied to 20 by 150-ft plots and 
replicated four times in completely random design. 

Defoliation of honey mesquite was evaluated 30 days 
after herbicide application. The number of completely de- 
foliated honey mesquite plants and the presence or ab- 
sence of basal sprouts were recorded a year after treatment. 
The term “top-killed” is used by some workers to describe 
plants completely defoliated but resprouting. The term 
“root-killed” is sometimes used for that percentage of the 
population completely defoliated and not resprouting. 

A second set of studies was conducted in the Coastal 
Prairie of Texas near Refugio. The average annual rain- 
fall in the Coastal Prairie is about 30 inches and the grow- 
ing season averages about 300 days. In contrast, the Roll- 
ing Plains usually receives less than 22 inches and the 
growing season is about 200 days. The clay loam study site in 
the Coastal Prairie supported tall and mid-bunchgrasses 
such as sideoats grama, little bluestem, and knotroot bristle- 
grass (Seturia geniculuta (Lam.) Beauv.). Herbicides were 
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Table 1. Honey mesquite population (%) completely de- 
foliated a year after application (1970) of various rates 
(lb./acre) of dicamba and 2,4,5-T alone and as field 
mixes in combination in the Rolling Plains of Texas. 

Population completely 
defoliated 

Application rate 
Without 

Dicamba 2,4,5-T Total sproutsl- 

0 0 0 Oa 

0 0.125 8 4ab 

0 0.25 31 12abc 

0 0.5 40 17bc 

0.125 0 13 3ab 

0.25 0 29 llabc 

0.5 0 48 18bc 

0.125 0.125 15 3ab 

0.25 0.25 53 19c 

0.5 0.5 97 31d 

IPlants without basal sprouts a year after treatment are referred 
to as “root-killed” by some workers. Means within this column 
followed by the same letter are not significantly different at 
the 5% level. 

aerially applied in 5 gal/acre of an oil:water (1:4) emulsion 
to 15 or 20-acre plots in May 1967 and 1968. The K salt 
of picloram was applied with DMA salt of dicamba or 
PGBE ester of 2,4,5-T in 1: 1 ratios. Total herbicide in 
each combination was 0.5, 1 and 2 lb./acre. Honey mes- 
quite response was evaluated by recording the number of 
plants completely defoliated and not resprouting (“root- 
killed”) from a selected area in each plot a year after 
treatment. 

The third study site, near La Pryor, Texas in the South 
Texas Plains, supported sideoats grama, Arizona cottontop 
(Trichachne caZifornica (Benth.) Chase) and plains bristle- 
grass (Set&z macrostuchyu H. B. K.). Thirteen to 27-acre 
plots were aerially treated in May 1968 and 1969 with 
herbicides at 5 gal/acre of an oil:water (1:4) emulsion. 
DMA salt of dicamba combined with PGBE esters of 
2,4,5-T (1:2 ratio) and 2,4,5-T with K salt of picloram (2:l) 
were applied in 1968. The triisopropanolamine salts of 
picloram and 2,4,5-T were applied at 1 lb./acre in a 1: 1 
ratio in 1969. Also, dicamba was applied with 2,4,5-T (1: 1 
ratio) and with 2,4,5-T and picloram (1: 1: 1) at 1.5 lb./acre 
total herbicide in 1969. The number of honey mesquite 
plants completely defoliated and not resprouting (“root- 
killed”) were estimated in a selected area in each plot a 
year following treatment. 

Results and Discussion 

Over 85% canopy reduction was estimated 30 
days after application of at least 0.25 lb./acre of 
dicamba, 2,4,5-T, and picloram alone or in com- 
bination at all locations. Defoliation of honey mes- 
quite the season of treatment does not necessarily 
indicate herbicide efficiency. However, some pro- 
ducers feel defoliation increases ease of livestock 
handling and reduces first-season production costs. 

Table 2. Honey mesquite population (%) completely de- 
foliated a year after application (1970) of various rates 
(lb./acre) dicamba and 2,4,5-T combined in field mixes 
at various rates and ratios in the Rolling Plains of Texas. 

Population completely 

Dicamba: 
defoliated 

Total 2,4,5-T Without 
rate ratio Total sprouts] 

0.75 1:2 59 19a 

0.625 1:4 58 19a 

0.75 2: 1 69 18a 

0.625 4: 1 42 14a 

IPlants without basal sprouts a year after treatment are referred 
to as “root-killed” by some workers. Means within this column 
followed by the same letter are not significantly different at 
the 5% level. 

In some cases, reduction of the honey mesquite 
canopy increases grass production the year of treat- 
ment. However, reduction in number of live 
plants cannot be evaluated for at least a growing 
season following herbicide application. 

Honey mesquite control was the same from 
equivalent rates of dicamba or 2,4,5-T a year after 
treatment in the Rolling Plains (Table 1). Less 
than 0.25 lb./acre of either herbicide was ineffec- 
tive. Combinations of equivalent amounts of di- 
camba and 2,4,5-T controlled no more honey mes- 
quite than either herbicide applied alone. These 
results were similar to those of Meadors et al. 
(1970). Honey mesquite control increased as total 
herbicide applied increased regardless of combina- 
tions (Table 1). Over 30% of the honey mesquite 
was completely defoliated and without basal sprouts 
a year after the application of 0.5 lb./acre of each 
herbicide. Varying the proportions of 2,4,5-T or 
dicamba in combinations with application rates of 
0.625 and 0.75 lb./acre was less effective than ap- 
plying equivalent concentrations at 0.5 lb./acre 
(Tables 1 and 2). 

Combinations of 2,4,5-T and picloram (Table 
3), and 2,4,5-T and dicamba (Table 1) at the same 
rates resulted in equivalent honey mesquite con- 
trol. Dicamba, 2,4,5-T, and picloram (1:2: 1) ap- 
plied at 0.5 lb./acre did not increase honey mes- 
quite control when compared to 2,4,5-T and 
picloram (1: 1) at the same rate. At 1 lb./acre, the 
1:2: 1 ratio was not as effective as the dual com- 
bination (1: 1). 

Honey mesquite control in the Rolling Plains 
with commercially-formulated dicamba/2,4,5 -T 
combinations or field mixes did not differ. Tank 
mixes were well agitated before and during ap- 
plication and appeared adequately stable in the 
carrier emulsion. However, formulations improv- 
ing relative solubilities would reduce the prob- 
ability of herbicide separation in bulk quantities. 
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Table 3. Honey mesquite population (%) completely de- 
foliated a year after application (1970) of various rates 
(lb./acre) of formulated combinations of dicamba with 
2,4,5-T and picloram in the Rolling Plains of Texas. 

Population completely 
defoliated 

Application rate 
Without 

Dicamba 2,4,5-T Picloram Total sprout+ 

0 0.25 0.25 46 17ab 

0.125 0.25 0.125 47 13a 

0 0.5 0.5 94 32c 

0.25 0.5 0.25 65 22b 

IPlants without basal sprouts a year after treatment are referred 
to as “root-killed” by some workers. Means within this column 
followed by the same letter are not significantly different at 
the 5% level. 

Several undesirable, woody species were asso- 
ciated with honey mesquite in the Coastal Prairie. 
When dicamba was substituted for 2,4,5-T in mix- 
tures with picloram, honey mesquite control was 
usually not influenced regardless of rate or year 
(Table 4). However, a year after treatment, di- 
camba combined with picloram at 0.25 lb./acre of 
each herbicide appeared slightly more effective 
than the same rates of 2,4,5-T and picloram. Pi- 
cloram and dicamba at 0.5 lb./acre or more of each 
herbicide controlled granjeno (Celtis paZZido Torr.) 
and huisache (Acacia farnesiana (L.) Willd.) as ef- 
fectively as the same rates of 2,4,5-T and picloram. 
However, 0.25 lb./acre of dicamba and picloram 
in combination was more effective in controlling 
pricklypear (Opuntia spp.) than the same rates of 
2,4,5-T with picloram. 

A4 1: 1 combination of 2,4,5-T and picloram at 1 
lb./acre was as effective as 2 lb./acre of 2,4,5-T com- 
bined with 1 lb./acre of picloram for control of 

Table 4. Honey mesquite population (%) completely de- 
foliated and not resprouting a year after aerial applica- 
tion of various rates (lb./acre) of dicamba or 2,4,5-T 
combined in equal ratios with picloram near Refugio, 
Texas.1 

Picloram 

Total 
applied in equal amounts with 

LocationS rate Dicamba 2,4,5-T 

1 2 86 87 

2 0.5 54 40 

2 1 65 68 

2 2 74 80 

IHoney mesquite plants completely defoliated and not resprout- 
ing a year after treatment are referred to as “root-killed” by 
some workers. 

2The first location was treated in 1967, the second in 1968. 

Table 5. Percentage of honey mesquite population com- 
pletely defoliated and not resprouting a year after aerial 
application of various rates (lb./acre) and ratios of her- 
bicides (dicamba : 2,4,5-T : picloram) in combination 
near La Pryor, Texas. 

Treatments 
Control 

Rate Ratio (%)’ 

12 0: 1: 1 87 

1.5” 1:l:O 54 

1:l:l 42 

3” 1:2:0 35 
3:s 0:2: 1 90 

3 Percentage of population completely defoliated and not re- 
sprouting is referred to as “root-killed” by some workers. 

2Application made in 1969. 
3 Application made in 1968. 

honey mesquite in the South Texas Plains (Table 
5). The 1: 1 ratio was more effective than higher 
rates with unequal amounts of 2,4,5-T and pi- 
cloram. Similar responses were noted in studies of 
Bovey et al. (1968). A 1: 1 ratio of 2,4,5-T and di- 
camba at 1.5 lb.,/acre was less effective than 1 lb./ 
acre of 2,4,5-T and picloram. The three-way com- 
bination was the least effective treatment probably 
due to reduction in the relative amount of pi- 
cloram. 

Based on visual observations, dicamba alone or 
in combination with other herbicides did not re- 
duce grass growth. All treatments with dicamba 
or picloram controlled many of the forbs. Grazing 
deferment following these treatments expedited 
range improvement when compared to adjacent, 
untreated rangeland with deferment. 

Assuming economic feasibility, these data indi- 
cate that dicamba is comparable to 2,4,5-T in ef- 
fectiveness for honey mesquite control. In most 
cases, there is no apparent advantage to combin- 
ing 2,4,5-T and dicamba. Results from these stud- 
ies indicate that dicamba may be substituted for 
2,4,5-T in a 1: 1 ratio with picloram for honey mes- 
quite control. The advantage of such a combina- 
tion might be reflected in increased control of as- 
sociated species. The value of substituting dicamba 
for all or a portion of the picloram in combination 
with 2,4,5-T is not clear and requires additional 
research. 
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Highlight 

Controlling Gambel oak and other brushy species with 
herbicides can produce benefits to the stockman. Increased 
forage and beef production are products of a good brush 
control practice. A high percentage of oak control is neces- 
sary to offset regrowth by sprouting. Soil moisture was 
significantly increased in the top five feet of soil during 
the summer months by controlling the oak. Forage pro- 
duction was doubled with a five-year period. Animal 
weight gains per acre nearly doubled as a result of brush 
control on Gambel oak rangeland. 

Gambel oak (Qucycus gambehi) is an important 
component of several million acres of foothill 
rangelands in Arizona, Colorado, Nevada, New 
Mexico, and Utah. Gambel oak grows throughout 
the Ponderosa pine zone and in association with 
pinyon pine and juniper at its lower elevation 
limits of 7,000 feet, and with aspen and spruce at 
its upper elevation limits of 10,000 feet (Christen- 
sen, 1949; Brown, 1958 and Tew, 1966). 

The value of Gambel oak on rangelands is rela- 
tively unknown. Forage production under the oak 
has been reported as being comparable to sur- 
rounding openings (Brown, 1958). Other studies 
in southwestern Colorado have indicated signifi- 
cant increases in herbage yields on oak rangelands 
after treatment with herbicides (Astatke, 1967; Jef- 
feries and Norris, 1965; Marquiss, 1969). Soil mois- 

l Published with the approval of the Director of the Colo- 
rado State University Experiment Station as Scientific 
Series Paper No. 1642. Received May 1, 1971. 

Conf. 21:349-350. 

ture studies have indicated that evapotranspiration 
losses from Gambel oak sites are significant. Tew 
(1966) in Utah, reported that, in years of normal 
rainfall, approximately a foot of water is extracted 
from the upper eight feet of soil during a growing 
season. 

Patchy grazing is a problem on rangelands that 
possess intermixed thin and thick stands of trees or 
brushy species. Johnson (1953) indicated grass- 
land parks received heavier grazing than open tim- 
bered areas, and heavily timbered areas were rarely 
grazed in the Ponderosa forests. Irregular patterns 
of grazing use were evident regardless of the graz- 
ing intensity. Livestock grazing oak rangelands 
tend to overgraze open areas and graze only lightly 
under the oak (Jefferies and Norris, 1965). 

Soil Moisture Studies 

Methods 

Soil moisture determinations were taken from a Gambel 
oak-grass type range during four summer seasons (1967 
through 1970). The study sites included open areas be- 
tween oak clumps, undisturbed oak clumps, and 100 per- 
cent controlled oak. Determinations after 1967 included 
an oak sprout site that had been treated three consecutive 
years with 2,4,5-TPa, where 80-90 percent of the crown was 
killed and root sprouts were abundant. 

Four replicated sampling sites were established for each 
treatment. Sampling dates were at two-week intervals dur- 
ing the summer months of each of the four consecutive 
years. Samples were collected with a Veihmeyer tube at 
one-foot intervals to a depth of five feet. Soil samples were 
dried at 105 C and reported as percentage moisture loss on 
a dry weight basis. Average precipitation for respective 
months of May through September 1967 through 1970 was 
0.83, 1.37, 2.00, 2.26, and 2.11. 

Results 

A significant increase in soil moisture was ob- 
served where oak was totally controlled. The larg- 
est differences of soil moisture between treatments 
occurred during the mid-summer months (Fig. 1). 

2 2-(2,4,5-Trichlorophenoxy) propionic acid. 


