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Highlight 

Silvex at 0.5 lb./acre applied in diesel oil, diesel oil:water 
emulsion, water, or water plus surfactant controlled sand 
shinnery oak in the Rolling Plains of Texas. Decreasing 
the silvex rate from 0.5 lb./acre progressively decreased 
sand shinnery oak control. Addition of 0.25 or 0.5 lb./acre 
ammonium thiocyanate did not enhance the effectiveness 
of 0.5 lb./acre silvex on sand shinnery oak. 

Sand shinnery oak (Quercus havbdii Rydb.) in- 
fests about 1.5 million acres of rangeland in the 
High and Rolling Plains of Texas (Rechenthin 
and Smith, 1967). Dense infestations with stems 2 
to 4 ft tall completely dominate many sites with 
deep sand or where sand is underlain by a shallow 
clay layer. Forage production may be reduced by 
more than 60% in such infestations (Robison and 
Fisher, 1968). Aerial applications of 2,4,5-T are 
most commonly used for control of sand shinnery 
oak. However, repeated applications are required 
for effective control and 2,4,5-T is less effective 
than 2- (2,4,5-trichlorophenoxy) propionic acid 
(silvex) . 

A diesel oil:water (1:4) emulsion is used by most 
ranch managers in northwest Texas for standard 
application of herbicides to woody plants. Total 
spray solution usually does not exceed 5 gal/acre. 
The emulsion is more effective than water for 
foliar sprays to honey mesquite (Prosopis glandulosa 
Torr. var. gZanduZosa) (Fisher et al., 1959). How- 
ever, the emulsion does not enhance the effective- 
ness of silvex on small soapweed (Yucca glauca 
Nutt.) (Robison, 1968). No data were available to 

l Approved by the Director, Texas Agr. Exp. Sta. as Tech- 
nical Article 9247. Received July 10, 1971. 

2 The author gratefully acknowledges the cooperation of 
Jim Humphries, Pitchfork Land and Cattle Co., Guthrie, 
Texas in making areas available for study. Technical 
assistance in conducting this research was provided by R. 
R. Hahn, J. H. Brock and J. C. Halifax, Texas Agr. Exp. 
Sta., Lubbock and College Station. 

substantiate the need for diesel oil when spraying 
sand shinnery oak. Diesel oil represents only $0.09 
to $0.16 of the usual $2.75 to $3.25 application cost 
for 0.5 lb./acre 2,4,5-T or silvex but a reduction in 
hauling and dispensing equipment would be real- 
ized without diesel oil. 

Ammonium thiocyanate disrupts carbohydrate 
metabolism and photosynthesis (Wu and Basler, 
1969) and evidently enhances translocation of 
2,4,5-T in some woody species (Basler et al., 1967). 
The possibility of enhancing the phytotoxicity of 
2,4,5-T to honey mesquite with ammonium thio- 
cyanate was indicated by Robison (1965). Elwell 
(1968) showed that ammonium thiocyanate in- 
creased the effectiveness of 2,4,5-T on winged elm 
(C’lmus alata Michx.). However, no data were 
available as to the performance of silvex in the 
presence of ammonium thiocyanate. 

The objectives of this study were to a) compare 
the reaction of sand shinnery oak to varying rates 
of silvex, b) compare the phytotoxicity of silvex in 
diesel oil:water emulsions with diesel oil only, 
water only and water plus surfactant and c) eval- 
uate the influence of ammonium thiocyanate on 
the phytotoxicity of silvex to sand shinnery oak. 

Material and Methods 
The study site is located in the Rolling Red Plains phys 

iographic province of northwest Texas. The soil grades 
from deep sand in the lowlands to sand underlain by a 
clay layer on hillsides. The soil is slightly acid and low in 
organic matter. Vegetation is dominated by sand shinnery 
oak and little bluestem (Andropogon scoparius Michx.) 
with scattered small soapweed, sand sagebrush (Artemisia 
filifolia Torr.) and plains pricklypear (Opuntia polyacantha 
Haw.). 

In all cases, experiments were designed as randomized 
complete blocks with 17 by 75 ft plots replicated four times. 
Silvex was always applied in 21 gal/acre carrier with a 
truck-mounted sprayer. 

Silvex at 0, 0.125, 0.25 and 0.5 lb./acre was applied in 
May, 1969 and the study was duplicated in 1970. Herbicide 
was applied in diesel oil:water (1:4) emulsion. 

In another study, plots were treated with silvex at 0.5 
lb./acre in a diesel oil:water emulsion, diesel oil only, water 
only, or water plus 0.5% (v/v) nonionic surfactant. Con- 
trols included untreated plots and plots sprayed with diesel 
oil not containing herbicide. 

In a third study, 0.25 or 0.5 lb./acre of ammonium thio- 
cyanate was combined with 0.5 lb./acre of silvex and com- 
pared to 0.5 lb./acre silvex alone and ammonium thio- 
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Table 1. Sand shinnery oak stem densities (thousands/ 
acre) and estimated canopy reduction (%) 1 and 2 years 
after treatment with various rates (lb./acre) of silvex 
in a diesel oihwater (1:4) emulsion. 

Density1 Canopy reduction 

Rate 1 year 2 years 1 year 2 years 

0 64.3 a 64.7 a 0 0 

0.125 60.1 a 52.6 a 25 22 
0.25 48.6 b 36.4 ab 62 43 
0.5 20.2 c 24.3 b 93 82 

1 Means within a column followed by the same letter are not sig- 
nificantly different at the 5% level. 

cyanate alone. Silvex-ammonium thiocyanate combinations 
were applied in the diesel oil:water (1:4) emulsion. 

Total canopy damage from the sprays was estimated 30 
days and 1 year after treatment. Approximately 1 year 
after 1970 treatments and 2 years after 1969 treatments, 
density of live sand shinnery oak stems was recorded from 
two, 1 m quadrats in all plots. 

Results and Discussion 

One year after treatment, reduction in density 
of live sand shinnery oak stems was related in a 
linear fashion to silvex application rates of 0.5 lb.,/ 
acre or less (Table 1). If linearity in response had 
included higher rates, an estimated 0.7 lb./acre 
would be required for complete control. However, 
past research has shown that control with 1 lb./ 
acre silvex is usually no better than with 0.5 lb./ 
acre (Robison and Fisher, 1968). On that basis, 
rates higher than 0.5 lb./acre were not studied. 

Densities of sand shinnery oak stems after appli- 
cation of silvex at 0.125 lb./acre were not signifi- 
cantly different from untreated areas (Table 1). 
The low silvex rate reduced the canopy by about 
25% at 30 days after treatment. Canopy reduction 
did not change 1 and 2 years after application of 
0.125 lb./acre. The canopy was reduced by about 
60% the year of treatment with 0.25 lb./acre silvex 
but foliar area began to recover after 2 years. 

Silvex at 0.5 lb./acre was the most effective rate 
for reduction of sand shinnery oak canopy and 
stem density (Table 1). Application of 0.5 lb./ 
acre in a diesel oil: water (1:4) emulsion reduced 
the canopy by over 90% at 30 days and 1 year after 
treatment. Over 80% reduction was evident 2 
years after herbicide application. Reduction in 
density of live stems ranged from 70% after 1 year 
to 75% at 2 years. 

No silvex rate reduced sand shinnery oak re- 
growth from rhizome tissue. New shoots com- 
prised about 5% of the density of untreated areas 
and about 25% of density in treated plots 2 years 
after application of 0.5 lb./acre silvex. 

Carriers studied did not alter the effectiveness 

Table 2. Sand shinnery oak stem densities (thousands/ 
acre) after 1 and 2 years and estimated canopy reduction 
(%) 30 days and 2 years after treatment with 0.5 lb./acre 
silvex in various carriers at 21 gal/acre. 

Density after Canopy reduction 
treatment1 after treatment 

Carrier 1 year 2 years 30 days 2 years 

Untreated check 80.9 a 68.8 a 0 0 
Diesel oil check2 80.9 a 68.6 a 5 5 
Diesel oil 28.3 b 21.4 b 97 73 
Water 24.3 b 24.6 b 95 75 
Diesel oil:water 

(1: 4) emulsion 20.6 b 24.3 b 89 75 
Water + 0.5% 

surfactant 24.3 b 24.8 b 99 75 

1 Means within a column followed by the same letter are not 
significantly different at the 50/a level. First year reaction is 
average of two studies. 

2Applied without silvex at 21 gal/acre. 

of silvex on sand shinnery oak (Table 2). Initial 
canopy reduction ranged from 80 to 90% and was 
reduced to about 75% 2 years after treatment re- 
gardless of carrier. Diesel oil is considered phy- 
totoxic but caused only minor foliar damage when 
applied without silvex. Addition of diesel oil or 
surfactant apparently did not increase retention or 
foliar absorption of silvex. 

Addition of 0.25 or 0.5 lb./acre ammonium thio- 
cyanate did not improve control of sand shinnery 
oak with 0.5 lb./acre silvex. Both materials dis- 
persed readily in the carrier emulsion and were 
well agitated during application. Ammonium thio- 
cyanate alone at 0.25 or 0.5 lb./acre was not phy- 
totoxic to sand shinnery oak. 

These data indicate that at least 0.5 lb./acre 
silvex is required for effective sand shinnery oak 
control into the second growing season. Use of a 
diesel oil:water emulsion as carrier was not advan- 
tageous since aqueous silvex sprays provided effec- 
tive control. 
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Voles Can Improve Sagebrush Rangelands’ 
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Highlight 
During cyclic population peaks, 

voles kill and damage sagebrush and 
other shrub species over large areas. 
Damage is greatest when a dense, 
ungrazed herbaceous understory exists 
and when the snowpack persists 
throughout the winter. If peaks in 
population could be predicted, grazing 
should be managed to leave all possi- 
ble herbaceous cover on areas where 
killing of brush is desired; conversely, 
grazing by cattle should be heavy 
where perpetuation of shrubs is pre- 
ferred. 

In the spring of 1969, we ob- 
served that voles had killed and 
damaged big sagebrush (Artemisia 
trident&a Nutt.) over sizable areas 
in Utah and Nevada during the 
previous winter. Phillips (1970) 
reported extensive damage by voles 
to big sagebrush in southern Idaho 
during the same period. Earlier, 
Mueggler (1967) observed a simi- 
lar situation in Montana. 

In this paper, we report results 
of sampling eight areas in south- 
eastern Tooele County, Utah, in 
July 1969, to determine the 
amount of brush killed and the 
species of vole present. Range 
managers might take advantage of 
peak vole populations to improve 
ranges infested with big sagebrush, 
and precautions may be taken to 

l Received for publication November 
1, 1971. 

2 Stationed in Provo, Utah, Office, 
which is maintained in cooperation 
with Brigham Young University. 

deter damage where shrubs are 
desired. 

Areas sampled ranged from 6,500 
to 7,500 feet elevation; little dam- 
age was noted below 6,500 feet ele- 
vation. Average annual precipita- 
tion is estimated to range from 
15 to 20 inches and about 60% 
falls as snow on the study areas. 
Study areas were in five different 
drainages that were snow-covered 
throughout the winter. By spring, 
many sagebrush stems had been 
girdled as high as the snow was 
deep-up to 20 inches on some 
areas. Brush plants were counted 
on a transect of 10 plots per area 
and judged as to whether they 
were undamaged or completely or 
partly killed by voles or by other 
factors. Plots were circular, 100 
square feet in size, and spaced 30 
yards apart. Species of rodents 
present on the study areas were 
determined by one night’s trapping 
with two snap traps placed on each 
of the 80 plots. 

Twenty-three longtailed voles 
(Microtus longicaudus latus Hall) 
and 20 deer mice (Peromyscus 
maniculatus sonoriensis Le Conte) 
were captured in 160 trap nights. 
Deer mice were uniformly distrib- 
uted among the samples, but voles, 
which were present on all areas, 
were caught more commonly in 
samples from higher elevations. 
Although trapping followed the 
heavy brush kill, we are certain 
that the longtailed vole was the 

principal species involved in 
girdling of brush; deer mice are 
not known to eat bark. 

Voles eat the cambium layer of 
sagebrush; in so doing they strip 
bark from plants and girdle stems 
and branches. Overall, an average 
of 59% of the big sagebrush plants 
were completely killed by voles and 
an additional 28% showed some 
damage (Table 1). Greatest kill 
of sagebrush was in draws and low 
places that had a dense cover of 
grass. These areas receive extra 
moisture, especially in the form of 
snow. Where present, tall cheat- 
grass brome (Bromus tectorum L.) 
was particularly favorable mi- 
crotine habitat. The most promi- 
nent perennial grasses were 
thickspike wheatgrass [Agropyron 
dasystachyum (Hook.) Scribn.] and 
bluebunch wheatgrass [A. s@ztum 
(Pursh) Scribn. and Smith]. 

Mueggler (1967) also observed 
that the greatest damage to sage- 
brush occurred in lush, productive 
spots where snowfall had been con- 
tinuous throughout the winter. 
Phillips (1970) reported that toe 
slopes and canyon rims showed 
greater damage than canyon slopes 
and ridgetops. 

Apparently a good herbaceous 
cover is conducive to buildup of 
high populations of voles, inas- 
much as they form their runways 
through the litter on top of the 
ground. The second feature re- 
lated to extensive brush kill is a 
snow cover that persists through 
the winter of a high vole density. 

Of particular interest were 
two sizable areas, each several 
hundred acres in size, that were 
ungrazed by livestock in 1968. One 
area was private range, purchased 
and fenced by Wolf Brothers of 
Goshen, Utah, in the spring of 


