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Influence of Ethrel on Phenological Development 
in Honey Mesquite 

DAVID L. PARSONS AND RONALD E. 
SOSEBEE 

Highlight: The influence of ethrel on the 
phenological development of mature honey 
mesquite (Prosopis glandulosa var. glandulosaj 
was studied from February 15, 19 71, through 
May 8, 1972. Ethrel (250 ppm) applied in 
pqueous solution in winter or early spring of 
1972 decreased flower production during the 
spring, 1972. Ethrel applied as a pretreatment, 
therefore, aouM be quite important in relation 
to chemical control of honey mesquite since 
herbicidal mesquite kills are inversely propor- 
tional to flower production. Ethrel did not 
affect any other phenological event nor did it 
exhibit any ability to synchronize the pheno- 
logical events in honey mesquite. 

Ethylene is a naturally occurring plant 
growth regulator used by horticulturists 
and pomologists for several years to 
synchronize phenological events in var- 
ious plants. It has often been used to 
synchronize and accelerate fruit ripening 
in many plants (Burg and Burg, 1967; 
Burg, 1965; Edgerton and Blanpied, 
1968; Russo, Do&al, and Leopold, 1968; 
Anderson, 1969; Byers, Dostal, and 
Emerson, 1969; and Crane, Marei, and 
Nelson, 1970). Flower production was 
induced in Cayenne pineapple (Ananas 
sativas var. Cayenne) plants when they 
were sprayed with 2-chloroethanephos- 
phonic acid (Cooke and Randall, 1968). 
Taun and Bonner (1964) reported dor- 
mancy in potato tuber buds could be 
broken by ethylene. Rhizome develop- 
ment was stimulated in Johnsongrass 
(Sorghum halepense) and quackgrass 
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(Agropyron repens) when treated with 
2-chloroethylphosphonic acid (Anony- 
mous, 1969). Moir (1970) reported that 
ethylene has been used to stimulate latex 
production in rubber trees (Hevea 
brasiliensis). 

The lack of effective herbicidal control 
of honey mesquite (Prosopis glandulosa 
var. glandulosa) partially results from 1) 
the stage of development of the trees, 2) 
the diversity of phenological stages repre- 
sented by the trees, and 3) the relative 
abundance of flowers present at the time 
of herbicide application. Mesquite has the 
capacity to release as many as four sets of 
flower buds during the growing season, 
depending upon environmental condi- 
tions (Greer, 1967). Consequently, at any 
given time during the growing season 
there may be an array of stages in flower 
production ranging from closed flower 
spikes to pods that are nearly mature. 
Morgan (1969) found that 2-chloro- 
ethanephosphonic acid applied to honey 
mesquite seedlings caused defoliation 
and, subsequently, growth of formerly 
inactive basal buds. Basal buds remain 
inactive until the top of the plant is 
damaged or destroyed. 

This study was initiated to determine 
the ability of ethrel’ (2-chloroethyl- 
phosphonic acid), an ethylene producing 
compound (Yang, 1969), to regulate the 
phenological events in honey mesquite. 
Specific objectives were to determine 1) 
the ability of ethrel to regulate bud burst 
and relative abundance of flowers pro- 
duced and 2) the time of application and 
concentration of ethrel most effective in 
synchronizing the phenological events. 

Procedures 

This study was conducted on 825 
permanently marked trees growing on a 
deep hardland site (Stegall-Slaughter As- 
so ciation) on the Post-Montgomery 
Estate ranch near Post, Texas. The experi- 

’ Ethrel-Amchem 66-329 [2 lb ethrel A.E./gal. 
(alcohol base) water soluble]. Use of trade 
names does not constitute endorsement by 
either the authors or Texas Tech University but 
is for the convenience of the reader. 
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Table 1. Ethrel treatments applied on 15 dif- 
ferent dates from February 2, 1971, through 
March 31, 1972, in an attempt to regulate the 
phenological development of honey mesquite. 

Ethrel (ppm) Carrier 

0 (Control) none 
0 distilled water 
0 distilled water + glycerol (10%) 

50 distilled water 
50 distilled water + glycerol (10%) 

250 distilled water 
250 distilled water + glycerol (10%) 

1000 distilled water 
1000 distilled water + glycerol (10%) 
5000 distilled water 
5000 distilled water + glycerol (10%) 

mental design consisted of 5 randomized 
complete blocks and 11 treatments 
(Table 1) applied to the trees on 15 
different dates from February 1, 1971, 
through March 3 1, 1972. The trees were 
treated biweekly during the growing sea- 
son and monthly during the remainder of 
the year. The trees were not treated from 
mid-April, 197 1, until mid-August, 197 1. 
No tree was treated more than once. 

At the time of ethrel application, soil 
temperature (6, 12, 18, and 24-inch 
depths), air temperature, relative humid- 
ity, and soil water content (percent) were 
measured. Soil water content was deter- 
mined in 6-inch increments from the 
surface to a depth of 2 ft. The average 
soil water content per treatment date was 
determined from three gravimetric sam- 
ples. The soil temperature (average from 
three replications per treatment date) was 
determined by inserting a glass laboratory 
thermometer into a 3/8-inch hole to the 
desire depth. 

The phenological development and 
abundance of flowers were recorded at 
the time of ethrel application. The total 
reproductive potential of each marked 
tree was estimated. Leaf and flower pro- 
duction were estimated as a percent of 
the total reproductive potential of each 
tree. Although absolute values could not 
be ascertained, this subjective rating with 
relative values provided a way to avoid 
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wordy descriptions that were less mean- 
ingful. These measurements were made 
weekly April 13 through August 3 1, 
197 1; monthly in mid-September and 
mid-October, 197 1; and biweekly April 
13 through May 10, 1972. No visible 
signs of bud activity could be detected 
during the dormant period. Therefore, 
phenological development was not re- 
corded from November 1, 197 1, through 
March 30, 1972. 

Results and Discussion 

Application of ethrel had no influence 
on the relative number of buds released 
from dormancy nor leaf development of 
honey mesquite. However, it was influ- 
ential in regulating flower development. 

Abundance of flowers has been shown 
by Dahl et al. (1971) to be second in 
importance to soil temperature in influ- 
encing mesquite control with 2,4,5- 
Trichlorophenoxyacetic acid (2,4,5-T). 
Root kills did not exceed 12% on sites 
where flower production per tree 
exceeded 17%. Although no significant 
differences were detected among concen- 
trations of ethrel, the greatest percentage 
of trees with the least amount of flower 
production in the spring, 1972, occurred 
when the trees were treated with 250 ppm 
ethrel applied in aqueous solution be- 
tween January 15 and March 31, 1972 
(Table 2). Leaves and flower spikes of 
honey mesquite growing on a deep hard- 
land site within the vicinity of the study 
area usually emerge from dormancy 
about mid-April. Therefore, chemical 
control of honey mesquite could possibly 
be enhanced with a pretreatment of 
ethrel(250 ppm) applied during the early 
stages of bud burst. 

Table 2. Honey mesquite trees (%) within the 
various ethrel treatments that produced less 
than 20% flowers during the spring, 1972. 
The trees were treated between January 15, 
1972, and March 31,1972. 

May 8, 
Treatment 1972 

Control 48l 
0 ppm ethrel + water 44 
0 ppm ethrel + water + glycerol (10%) 40 

50 ppm ethrel + water 56 
50 ppm ethrel + water + glycerol (10%) 52 

250 ppm ethrel + water 84 
250 ppm ethrel + water + glycerol (10%) 44 

1000 ppm ethrel + water 32 
1000 ppm ethrel + water + glycerol (10%) 68 
5000 ppm ethrel + water 48 
5000 ppm ethrel + water + glycerol (10%) 72 
‘There were no significant differences (0.05 
level) among any of the treatment means. 

Increased gumosis was observed on the 
outer surface of the bark of trees that had 
been top killed or defoliated by applica- 
tion of high concentrations of ethrel 
(5000 ppm). The aerial portion of trees 
exhibiting gumosis were killed. Resultant 
basal sprouting followed injury to the 
aerial portions of the honey mesquite 
trees. However, ethrel had no influence 
on basal sprouting of the trees that were 
not top-killed. 

Honey mesquite is well adapted to the 
semiarid regions of the southwest United 
States. The ability to release more than 
one set of buds from dormancy in a 
growing season allows the trees to survive 
and successfully reproduce under very 
dry conditions, although one or more sets 
of buds may be damaged by the dry 
conditions. Consequently it is difficult to 
alter this survival mechanism and ethrel 
did not exhibit any ability to synchronize 
the phenological events. 

The environmental parameters meas- 
ured at the time of treatment did not 
significantly influence the effects of 
ethrel obtained in this study with the 
exception of the influence of soil water 
on those trees treated on May 10, 1971. 
Seemingly, bud set occurs during the 
spring 1 year prior to their expression. 
Significantly fewer buds of trees growing 
under relatively wet soil conditions broke 
dormancy the following spring, conse- 
quently, fewer flowers were produced. 
Possiblqi the energy fixed by these trees 
was used in foliage production, whereas 
under dry soil conditions, the available 
energy was used in flower bud develop- 
ment, insuring perpetuation of the popu- 
lation. This phenomenon deserves further 
study. 

Summary and Conclusions 

Ethrel exhibited only limited influence 
on the phenological events in mature 
honey mesquite trees. Although honey 
mesquite has the capacity to release as 
many as four sets of buds from dormancy 
in any given growing season, ethrel did 
not exhibit any ability to synchronize 
this development. It also did not affect 
leaf production. 

However, ethrel was influential in reg- 
ulating flower production. In relation to 
chemical control of honey mesquite, reg- 
ulation of flower production perhaps 
could be the most important effect of 
ethrel. Honey mesquite trees that pro- 
duce few flowers seemingly are easier to 
control with herbicides than trees that 
produce many flowers. Results of this 

study indicated that more trees sprayed 
with 250 ppm ethrel (aqueous solution) 
in the winter or early spring of 1972 
produced fewer flowers in 1972 than 
trees sprayed at any other time during 
this study. 

Honey mesquite is well adapted to its 
environment, consequently significant 
alteration of the natural sequence of 
phenological events in mature trees is 
very difficult. 
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