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Chemical Control of Mesquite Regrowth 
of Different Ages 

DANNY L. BECK, RONALD E. SOSEBEE, AND E. B. HERNDON 

Highlight: Herbicide effectiveness on different age resprou ts 
of honey mesquite was studied in the Rolling Plains of Texas. 
Herbicide treatments consisting of 2,4,5-T amine, 2,4,.5-T 
ester, and Tordon 225 Mixture were applied monthly (May 15, 
1972, through August 15, 19 72) to trees shredded in I9 71, 
1965, and 1958. Tordon 225 Mixture was most effective on 
resprouts of all ages throughout the study. Trees sprayed in 
May and June had a higher percent root mortality than trees 
sprayed in either July or August. 

Thousands of acres of mesquite (Prosopis) infested 
rangeland have received some form of control treatment. 
Yet, mesquite continues to reinfest these acreages and 
encroach onto rangeland previously not infested with 
mesquite. If a control program is to be successful, it must 
include maintenance treatments (Ames, 1966). Tschirley 
(1962) reported that two herbicide treatments applied to 
velvet mesquite (p velutina) either during consecutive years or 
at an interval of 1 or 2 years were more successful than single 
applications. 

Effectiveness of chemical control of mesquite following 
some previous treatment is apparently dependent upon the age 
of resprouts and their stage of development. Although no 
studies have been conducted to determine the optimum time 
interval between treatment and re-treatment, some 
observations have been made. Presently, the recommendations 
are to repeat aerial spraying every 5 to 7 years (Meadors et al., 
1973). Presumably, trees at least 4 ft in height are more 
effectively controlled by aerial spraying than trees 2 to 3 ft in 
height (Robison, 1963; Hoffman, 1973; Meadors et al., 1973). 
Hence, this study was initiated to measure herbicide 
effectiveness on honey mesquite (I? glandulosa var. 
glandulosa) resprouts 1,7, and 14 years old. 

Experimental Procedures 

Chemical control of three age groups of honey mesquite 
regrowth was studied in the Rolling Plains of Texas. Herbicide 
I treatments were applied to l- and 14-year-old resprouts 
(mature trees shredded in 1971 and 1958, respectively) 
located on the Bethel Ranch 7 miles south of Quanah. Similar 
treatments were applied to 7-year-old resprouts (mature trees 
shredded in 1965) located on the Koch Ranch 14 miles west 
of Quanah. The trees of both areas were growing on a range 
site transitional between a deep hardland and a shallow clay 
characterized by clay to clay loam soils of the Tillman-Vernon 
series (Lofton et al., 1972). The soil is deep to shallow with a 
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clay loam surface layer. It is slowly to moderately permeable 
in the lower layers. The topography of both areas is nearly 
level to gently sloping. The vegetation was predominantly 
honey mesquite and tobosa grass (Hilaria mutica). 

Regrowth of the different age groups ranged in height from 
3 ft (l-year-old resprouts) to 8 to 10 ft (7- and 14-year-old 
resprouts). The trees were permanently marked for future 
reference. Treatments were applied monthly from May 15, 
1972, through August 15, 1972. Each treatment was repli- 
cated 15 times (one tree constituted a replication). No tree 
was sprayed more than once. 

Herbicide treatments consisted of 2,4,5-T (2,4,5-Tri- 
chlorophenoxyacetic acid) trimethylamine salt (Veon 245l), 
2,4,5-T propylene glycol butyl ether esters (Esteron 245’ ) and 
picloram (4-amino-2,5,6-Trichloropicolinic acid) plus 2,4,5-T 
(Tordon 225 Mixture’). The herbicides were mixed according 
to the manufacturer’s recommendations and applied with a 
compressed air garden sprayer. Basically, the esteron 245 (4 lb 
A.E./gal) mixture consisted of 1 oz of herbicide dissolved in 1 
oz of diesel oil with water added to a volume of 1 gal. One 
ounce of Veon 245 (4 lb A.E./gal) and 2 oz of Tordon 225 
Mixture (2 lb A.E./gal) were dissolved in 1 gal of water. All 
mixtures were equivalent to 3 lb of herbicide per 100 gal of 
solution. A swfactant (Tronic’ ) was added to each herbicide 
solution to approximate 0.02% of the total volume. 

Soil temperature, soil water content, air temperature, and 
relative humidity were measured at the time of herbicide 
application. Soil temperature was measured with a mercury- 
filled thermometer placed in the soil at 6-, 12-, 18-, and 
24-inch depths. Soil water content (%) was measured gravi- 
metrically from samples taken in 6-inch increments to a depth 
of 24 inches. Relative humidity was measured with a sling 
psychrometer. The stage of phenological development of each 
tree was evaluated at the time of spraying. 

Root mortality was evaluated during the fall, 1973. Since 
the tops of the trees were killed by spraying, generally the new 
growth originated at the basal crown. Any stem or basal 
sprouting constituted live trees. The data were analyzed by 
chi-square analysis and statistical differences were denoted at 
the 95% confidence level between herbicides and regrowth 
ages, separately for each month. 

Results and Discussion 

Control of regrowth in this study was primarily dependent 
upon the herbicides applied and the date of application (Fig. 
0 

Resprouts sprayed in May were easily controlled by the 
various herbicide treatments, although the soil temperature 
(1%inch depth) was below the recommended level (75’F or 
24°C) for spraying (Dahl et al., 1971). Percent root mortality 
was greatest from plants sprayed with Tordon 225 Mixture but 
there were few differences among age groups. One-year-old 
resprouts sprayed in May possessed both mature and immature 
leaves. A few yellow and white flowers were present on the 
trees sprayed but the majority of the trees had flower spikes 

r Use of trade names does not constitute endorsement by the authors or 
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Table 1. Climatic data and phenology of the different ages of honey mesquite regrowth on the dates of herbicide application in 1972. 

Average soil Average soil water 

Date of Age of Predominant stage Abundance temp. (“C) at various content (%I) at various Air 
herbicide resprout of phenological of flowers/ depths (inch) depths (inch) 

Relative 
temperature humidity 

application (years) development trees (%) 6 12 18 24 O-6 6-12 12-18 18-24 CC) (%) 

May 15 

May 17 

May 16 

June 14 

June 17 

June 13 

July 12 

July 11 

July 11 

Aug. 15 

Aug. 14 

Aug. 14 

1 

7 

14 

1 

7 

14 

1 

7 

14 

1 

7 

14 

most leaves dark 
green; spikes S-‘/2 
extended 

25 

leaves dark green; 65 
spikes S-‘/2 ex- 
tended; some white 
flowers; few pods 

leaves dark green; 31 
white and yellow 
flowers; few pods 

most flowers abort.; 11 
pods 3-6” long 

most flowers abort.; 34 
pods 3-6” long 

most flowers abort.; 24 
pods 3-6” long 

many new leaves; 24 
most S-‘/2 extended; 
few pods 

no new leaves; all 31 
pods beginning to 
mature 

no new leaves; all 
pods beginning to 
mature 

31 

no new leaves; most I 1 
flowers aborted; 
pods 3-6” long 

pods matured and 0 
fallen from tree 

pods matured and 0 
fallen from tree 

20.0 20.3 20.7 19.9 13.5 8.0 7.9 6.9 29 35 

27.7 23.5 22.4 21.7 12.0 10.3 10.8 11.3 32 34 

26.1 23.8 23.1 21.3 13.5 11.5 10.7 11.2 30 40 

29.9 26.5 25.5 25.4 11.3 11.3 12.1 12.8 31 57 

26.3 26.8 26.6 26.2 

26.3 26.0 25.5 25.0 

12.4 9.2 9.9 10.5 

9.3 11.1 12.0 12.0 

30 53 

27 64 

32.9 29.5 29.0 28.1 7.3 8.3 10.1 8.5 

12.7 10.3 13.1 13.1 

37 33 

29.1 28.7 28.4 27.8 31 66 

29.7 30.6 30.1 28.8 6.0 7.7 8.6 7.7 24 73 

27.5 27.9 27.8 28.1 12.9 10.2 10.7 10.7 31 54 

27.6 28.3 29.2 28.0 12.7 8.7 9.1 9.1 30 67 

27.8 29.0 28.6 28.7 9.7 7.6 9.8 10.6 27 63 

that ranged from closed to fully extended but not blooming. 
The phenological stage of the 7- and 14-year-old resprouts was 
more advanced than that of the l-year-old resprouts. 

By mid-June, the soil temperature (18-inch depth) had 
warmed to approximately 77°F (25°C). Most flowers on 
resprouts of all ages had aborted; others had developed 
immature pods 3 to 6 inches long. Root mortalities (%) 
obtained from spraying with Tordon 225 Mixture were 
significantly greater than those obtained from spraying with 
either 2,4,5-T amine or 2,4,5-T ester. There were no significant 
differences among percent root mortalities of the different age 
groups. 

Excellent control was obtained by spraying 7-year-old 
resprouts with Tordon 225 Mixture in mid-July. By contrast, 
other treatments applied during this period were much less 
effective. Most trees possessed maturing pods at this time; 
however, the I -year-old resprouts had put out many new 
leaves and young, immature flower spikes. Stem sprouts were 
present in the fall, 1973, on approximately 11% of the trees 
sprayed during July, 1972. 

Since the climatic and soil conditions were very similar for 
all sites on a particular spray date in this study (Table l), the 
reason the kill was greater on one age of regrowth than on 
another is not readily apparent. However, some of the 
differences in kill may possibly be explained by Crafts (1964). 
Even though fully expanded leaves offer the greatest surface 
area for uptake of herbicides, green or succulent stems may 
also absorb these compounds. Therefore, when systemic 
herbicides are used, the amount of herbicides reaching the 
effective sites from stem absorption (since the stems are closer 
to the desired sites of action in the roots) may migrate directly 
to the sieve cells and move out via the phloem. The 1 -year and 
possibly some of the 7-year-old resprouts which were treated 
possessed new green succulent stems throughout the study. 
These differences in absorption between the leaf and stem may 
account for some of the higher kills on the younger resprouts 
in this study. 

Conclusions 

Effectiveness of herbicides applied in August was erratic. 
The amine formulation of 2,4,5-T applied to any age of 
resprouts was totally ineffective. Effective resprout control 
during August with either 2,4,5-T ester or Tordon 225 Mixture 
was dependent upon the age of resprouts. Trees sprayed in 
August but not root-killed were characterized by abundant 
stem sprouting in the fall, 1973. 

Mesquite regrowth (1 to 14 years old) in the Rolling Plains 
of Texas was effectively controlled with herbicides applied 
during May and June, 1972, prior to pod maturity. However, 
similar age regrowth sprayed during July or August was not 
effectively controlled. Tordon 225 Mixture was clearly more 
effective than either 2,4,5-T amine or 2,4,5-T ester in 
controlling the different ages of regrowth. Tordon 225 
Mixture was also more effective when sprayed in July and 
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Fig. 1. Average root mortality (%) of I-, 7-, and 14-yearaId regrowth of honey mesquite sprayed with 2,4,5-Tamine, 2,4,5-T ester, and Tordon 
225 Mixture during 4 months in 1972. Bars having the same lower case letters were not significantly different (0.05 level). 

August than either the amine or ester formulation of 2,4,5-T. 
The age of regrowth, between 1 and 14 years, had less effect 
on root mortality caused by spraying than the kind of 
herbicide used or the time of spraying. 
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