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from year to year. It may be necessary to 
control these species with herbicides to 
prevent livestock losses. 
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Gambel Oak Control Studies in Southwestern 
Colorado 
ROBERT W. MARQUISS 

Highlight: Garnbel oak (Quercus gambelii) was treated with several brush-killing dates of application (mid-June, early July 
herbicides in southwestern Colorado. Tordon, alone or in a mixture, as a foliar spray and mid-July) were tested. In other trials 
increased the percentage of dead stems and reduced the occurrence of root sprouts liquid Tordon 22K and Tordon mixtures 
when compared to other herbicides tested. One-half pound of Tordon 22K mixed with 2 12 and 225 were compared to mixtures 
2,4,5-TP at the 1% and 2-pound rates (aejacre) and Tordon 22K at the 2-pound rate of Tordon 22K-2,4,5-TP, and with Tordon 
have resulted in the best herbicide treatments for controlling Gambel oak in south- beads, Tordon pellets and Fenuron pellets. 
western Colorado. Tordon 212 is a mixture of l-lb. of 

Tordon 22K and 2-lb. of 2,4-D per gallon 
and Tordon 225 is a mixture of l-lb. 
Tordon 22K and 1 lb. of 2,4,5-T per 
gallon. 

Gambel oak (Quercus gambelii) is a present many management problems. 
major component of several million acres Livestock tend to overgraze open parks 
of rangeland in Colorado, Arizona, Ne- and graze only lightly under the brush 
vada, New Mexico, and Utah (Brown, (Jefferies and Norris, 1965). Many 
1958). Gambel oak is tolerant to a variety methods of controlling Gambel oak have 
of climatic and soil conditions. This been tried but the results generally have 
browse species is found throughout the been disappointing. A few treatments 
ponderosa pine zone. It extends into the have provided rather successful control of 
aspen and spruce-fir zones at the higher oak but they have not been consistent 
elevations, and into pinyon pine and (Marquiss and Norris, 1968; Heikes, 
juniper types at lower elevations (Brown, 1964; Pearl, 1965; and Johnson et. al., 
1958; Christensen, 1949; and Price, 1938). 1969). 

Dense stands of oak on rangelands Tests Made 
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During a 7-year period from 1962 to 
1969 in the San Juan Basin of south- 
western Colorado, many tests to control 
Gambel oak were attempted. These stud- 
ies included four herbicides (2,4,5-T 
amine, 2,4,5-T ester, 2,4,5-DP, and 
2,4,5-TP), applied at three initial rates 
(l-, 2- and, 3-lb. se/acre) with repeated 
treatments during successive years. Three 

Results 

Climatic variation no doubt played an 
important role in the effectiveness of the 
herbicides, since results with the same 
herbicide treatment applied over a period 
of years gave highly variable results from 
year to year. 

All treatments produced partial kill of 
mature stems and a substantial reduction 
in canopy cover. Three successive years of 
treatment produced a substantial increase 
in percentage defoliation and percentage 
of dead mature stems over a single initial 
treatment or even two successive years of 
treatment. From 15 to 47% of the mature 
stems were killed by the 2,4,5-TP, 
2,4,5-DP, and 2,4,5-T ester when treated 
3 consecutive years. Mature stems killed 
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by the Tordon herbicides ranged from 13 
to 80%. Sprouting was abundant even 
when the brush had been treated for 
three successive years with 2,4,5-TP and 
2,4,5-DP and 2,4,5-T; but sprouting from 
the more effective Tordon treatments was 
sparse. 

Of the non-Tordon herbicides, the best 
oak control was obtained with 2,4,5-TP 
and 2,4-DP at the 2-lb. and 3-lb. rates; 
but even at these rates only about 47% of 
the mature stems were killed. Defoliation 
was variable with a maximum of 75% of 
the foliage removed after two repeated 
applications. In all cases root sprouting 
was abundant on all plots two years after 
final treatment. The results with 2,4,5-T 
amine were poorer than 2,4,5-TP or 
2,4,5-DP esters. Phenoxy type herbicides, 
when applied for 1, 2, or 3 successive 
years, killed an increasing percentage of 
dead mature stems. However, the total 
number of live stems coming from 
sprouts following treatment offset much 
of the initial beneficial effects of treat- 
ment. As would be expected, the re- 
peated l-lb. rate of the various herbicides 
did not defoliate the oak or open the oak 
thickets as well as the repeated 2- or 3-lb. 

rates. 
Grass production was more abundant 

and more vigorous on the treated plots 
than on the non-treated plots. Opening 
up the stand of oak, even with stem kills 
of only 47%, increased the forage produc- 
tion by about 100%. 

A high degree of oak control was 
generally obtained when Tordon was in- 
cluded in the herbicide treatment. One 
half pound of Tordon 22K mixed with 
2,4,5-TP at 11/2- or 2-lb./acre rates was 
effective in controlling Gambel oak. 
These treatments killed as much as 80% 
of the mature stems and caused a 100% 
defoliation. Tordon 22K alone at the 
2-lb. rate was the only treatment as 
effective as the Tordon-2,4,5-TP mixture. 
These treatments controlled mature stems 
better and kept sprouting after treatment 
at a minimum compared to other herbi- 
cide treatments. Tordon mixtures 212 
and 225 were effective, but to a lesser 
degree than the Tordon-2,4,5-TP mixture. 
The Tordon beads and pellets and the 
Fenuron pellets were not effective in 
controlling mature oak even at the rates 
up to 2% lb./acre. 

In general, the higher the rate of 

herbicide, the greater the kill and control 

of oakbrush. All dates of application 
during spring and summer produced 
about the same results. 
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Honey Mesquite Seedling Growth 
and 2,4,5-T Susceptibility as Influenced by Shading 
C. J. SCIFRES, C. R. KIENAST, and D. J. ELROD 

Highlight: Honey mesquite seedlings emerged and survived continuous 50% reduc- 
tions in radiant energy but were reduced in oven-dry weight. General morphological 
changes in seedlings from shading included increased height, decrease in number of 
leaves and leaf area, and delay in stem woodiness. Over 70% continuous reduction in 
radiant energy significantly reduced seedling survival and growth. Continuous reduc- 
tion in radiant energy of over 90% of full sunlight prevented honey mesquite seedling 
establishment. More honey mesquite seedlings which developed under shade were 
killed by 2,4,5-T sprays than seedlings grown under open sunlight. 

The distribution range of honey mes- 
quite (Prosopis glandulosa Torr. var. glan- 
dulosa) has evidently been much the same 
for the past 150 years (Johnston, 1963; 
Peacock and McMillan, 1965). However, 
drastic density increases have evidently 
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occurred in the twentieth century making 
honey mesquite a management problem 
on about 56 million acres of grassland in 
Texas alone. Honey mesquite’s distri- 
bution has been correlated with tempera- 
ture, rainfall, and elevation (Bogusch, 
1951; Fisher et al., 1959). The undis- 
puted success of honey mesquite in the 
Southwest has been attributed to the 
cessation of fire, intensive use of grass- 
lands by man, the plant’s xerophytic 
nature, and the periodic occurrences of 
drought (Bogusch, 195 1). 

A myriad of environmental factors 
interact to regulate ecesis of honey mes- 
quite. Temperature and moisture (Scifres 
and Brock, 1969, 1971, 1972), seed 
depth (Scifres and Brock, 1971) suscepti- 
bility to top removal (Scifres and Hahn, 
1971) and existing vegetation (Scifres et 
al., 1971) have been studied in relation to 
germination and seedling establishment. 
Bogusch (195 1) stated that “shading is 
inimical” to the survival of honey mes- 
quite seedlings. Suppositions and observa- 
tions (Bogusch, 1951) that shading 
prevents establishment seem logical, but 
tolerance of honey mesquite seedlings to 
reduced levels of radiant energy has not 
been studied. 

The objectives of this study were to 
investigate the influence of artificial 
shading on honey mesquite emergence, 
seedling growth, and tolerance of seed- 
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