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FIG. 2. Rooted cutting of the saltbush (Atriplex halimus L.). 

woody cuttings, 18 out of 20 rooted, 
i.e., 90%. 

In the second experiment, rooting 
was assessed on January 8, 1971, about 
2 months after planting. Of the green 
cuttings, 43 out of 57 rooted (76.8%) 
and another 5 remained green without 
forming roots by January 8 (8.9%); 
whereas 8 (14.3%) died. Of the woody 
cuttings, 40 out of 52 rooted (76.9%), 
5 remained green without roots (9.6%) 
and 7 died (13.5%). 

Summing up both experiments, the 
kind of cutting used did not seem to 
affect results, whereas spring seemed 
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Highlight 

Two lb./acre of picloram pellets 
were required to reduce sand shinnery 
oak (Quercus havardii Rydb.) stem 
density one season after application in 
the Rolling Plains of northwest Texas. 
Neither picloram pellets nor dicamba 
granules reduced the density of live 
sand shinnery oak stems two years after 
application. 

1 Approved by the Director, Texas Ag- 
ricultural Experiment Station as tech- 
nical article 9263. Received August 
16, 1971. 

2 The author is grateful to Jim Humph- 
ries, Pitchfork Land and Cattle Co., 
Guthrie, Texas for his cooperation 
during this study. 

to be preferable to autumn for taking 
cuttings. 

Results show that cuttings of the 
saltbush up to 5 mm diameter, taken at 
the peak of the spring growth flush or 
in the autumn of a Mediterranean 
climate, can be rooted in cheap plastic 
chambers within less than 2 months. 
Since hundreds of such cuttings can 
be taken quickly and easily from a 
single medium-sized saltbush selected 
on the basis of chemical analyses and 
other criteria, this method provides a 
good and inexpensive means of prop- 
agating improved planting material. 

8 

Sand shinnery oak (Quercus ha- 
uardii Rydb.) is susceptible to foliar 
sprays containing (2,4,5-trichlorophen- 
oxy) acetic acid (2,4,5-T) and 2-(2,4,5- 
trichlorphenoxy) propionic acid (sil- 
vex). However, susceptibility of broad- 
leaved crops adjacent to rangeland and 
the possibility of drift often restrict 
use of sprays containing phenoxy acid 
herbicides. Soil-applied, dry herbicides 
are much less susceptible to drift from 
the target area than are sprays. Also, 
phenological stage of the problem 
species at application time is usually 
less critical with soil-applied herbicides. 
Requisites for effective woody-plant 
control with soil-applied herbicides 
include 1) ability of target species to 
absorb lethal amounts of chemical via 
the roots and 2) adequate moisture to 
move active amounts of herbicide into 
the root zone. Excessive rainfall may 
be detrimental by leaching highly 
soluble herbicides past the root zone. 
Little research has considered the effect 
of soil-applied herbicides for control of 
sand shinnery oak. Robison and Fisher 
(1968) reported that S-(p-chlorphenyl)- 
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1, I-dimethylurea (monuron) was fairly 
effective when applied as the wettable 
powder at 3 lb./acre. The same rate 
of monuron pellets was ineffective. 

Materials and Methods 

The study site is located in the 
Rolling Plains of northwest Texas. 
The vegetation is dominated by sand 
shinnery oak and little bluestem (An- 
dropogon scoparius Michx.). To- 
pography is undulating with lowlands 
of deep sand grading into sand under- 
lain by shallow clay on the uplands. 
The area is generally of the Brownfield- 
Nobscot series typified by near neutral 
to loamy sands in the surface 2 ft over 
several feet of sandy clay loam. 

In May of 1969 and 1970, 4-amino- 
3,5,6-trichloropicolinic acid (picloram) 
pellets and 3,6-dichloro-o-anisic acid 
(dicamba) granules at rates of 0, 0.5, 
1, 1.5 or 2 lb./acre were applied with 
a hand spreader to 50 by 50-ft plots. 
At the same time, sprays containing 
0.5 lb./acre of 2,4,5-T were applied for 
comparison. The 2,4,5-T was applied 
as the propylene glycol butyl ether 
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Table 1. Sand sbinnery oak stem density (thousands/acre) one and two years 
following application of pelleted picloram and granular dicamba at various 
rates (lb./acre) in the Rolling Plains of Texas.1 

Application 
rate 

One year after treatment 

Study 1 
Two years after 

Study 2 treatment 

Picloram Dicamba Picloram Dicamba Picloram Dicamba 

0 56.6a 56.6a 37.7a 37.7ab 56.6a 56.6a 

0.5 44.5ab 60.7a 28.3a 51.3a 49.5a 53.8a 

1 44.5ab 56.6a 18.9ab 36.4ab 46.5a 57.9a 

1.5 40.5ab 48.6ab 13.5ab 37.7ab 46.5a 40.5a 

2 32.4b 40.5ab 12.7b 27.0b 38.4a 46.5a 

IMeans for picloram and dicamba in the same study and evaluated at the same time 
followed by the same letter are not significantly different at the 5% level. 

esters in a diesel oil:water emulsion 
(1:4) at 21 gal/ acre with a truck- 
mounted sprayer. Each treatment was 
replicated four times in a randomized 
complete block design in each experi- 
ment. Density of live sand shinnery 
oak stems was recorded from three, 
evenly-spaced m2 areas taken from di- 
agonal lines across each plot in May, 
1971. 

Results and Discussion 

In both studies, 2 lb./acre of pelleted 
picloram were required to reduce the 
density of live sand shinnery oak 
stems a year after application (Table 
1). This reduction accounted for about 
50% of the original density in the 
1969 study and about 30% of the UII- 
treated density in the 1970 experiment. 

9 

Spraying with 0.5 lb./acre of 2,4,5-T 
reduced the density of live sand shin- 
nery oak stems by 75% after one year 
and by 67% after two years. Although 
pelleted picloram tended to decrease 
the density of live stems, original 
growth was replaced by new shoots 
by two seasons after treatment regard- 
less of application rate. There was no 
difference in rate of resprouting be- 
tween plots treated with picloram pel- 
lets and those treated with conven- 
tional sprays. However, typical auxin- 
like herbicide symptoms were apparent 
in sand shinnery oak foliage two years 
after treatment with picloram pellets. 
Also, epinasty was most prominent in 
new sand shinnery oak shoots and 
annual broadleaf plants indicating 
some picloram, although in sublethal 
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Mortality of big sagebrush appeared to be related to 
presence of seeded crested wheatgrass. Roots of both species 
were restricted by a shallow hardpan. An experiment was 
performed to compare relative drought resistance of the two 
species when rooted in the same volume of soil. Water was 
withheld until all leaves were airdry. Crested wheatgrass 
was the only survivor in all replications. 

l Contribution from the Nevada Agricultural Experiment 
Station, University of Nevada, Journal Series No. ZOO. Re- 
ceived September 15, 1971. 

quantities, remained in the root zone 
two years after application. Effects 
from residual dicamba were much less 
apparent than from picloram. oc- 
casionally symptoms of phytotoxicity 
were evident on herbaceous broadleaf 
plants where the higher rates of di- 
camba granules were used. 

Sand sagebrush (Artemisia jihjolia 
Torr.) was controlled by 2 lb./acre 
pelleted picloram in both experiments. 
Small soapweed (Yucca glauca Nutt.) 
was not controlled by either soil- 
applied herbicide. No grass damage 
was noted in either experiment. 

These data indicate that soil- 
applied picloram and dicamba have 
little promise for control of sand 
shinnery oak. Lack of effectiveness 
may be due primarily to inherent re- 
sistance of the species to soil applica- 
tions of these herbicides. The differ- 
ence in rainfall, about 18 inches, 
between study years had little apparent 
effect on the performance of either 
herbicide. However, in view of the 
reaction of other Quercus species to 
similar treatments, the data probably 
also reflect dissipation of the chemicals 
from the portion(s) of the root zone 
most active in herbicide uptake. 
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From the beginning of artificial range revegetation in 
and adjacent to the Great Basin, big sagebrush (Artemisia 
tridentata) has been an indicator of site suitability for 
crested wheatgrass (Agropyron desertorum). 

However, many good stands of grass have been reoccupied 
by sagebrush, even under conservative use. At the other 
extreme are the few examples in which wheatgrass has ap- 
parently suppressed and killed intermingled sagebrush. 
Theoretically, the climax dominant should reoccupy the 
site on the basis of superior adaptation. This principle 
was applied in the Northern Great Plains by Allred (1940). 
He found that crested wheatgrass (A. cristatum) could not 
compete successfully in stands of climax grasses but did 
thrive in successional communities. Poulton (1950) con- 
cluded that sagebrush will come back on seeded range 
eventually if the range is grazed but not burned. 

A seeding trial was observed in the 1950’s in which 
crested wheatgrass was intermingled with dead and stunted 
sagebrush. The 20-acre field had been seeded in 1939 as a 
study of seedbed preparation methods. It had been closed 
to stock from 1939 and to rabbits during the 1940’s. 


