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Abstract 

Broom snakeweed was effectively controlled for at least 3 years 
with 0.6 kg a.i./ha (80% wettable powder) tebuthiuron on the 
Southern High Plains. Total herbage production decreased follow- 
ing broom snakeweed control, but grass yield generally increased 
when the snakeweed was removed. Broom snakeweed control was 
not affected by application time during the year. However, grass 
production was significantly reduced for three growing seasons by 
application of tebuthiuron in May. Grass yield was not affected by 
applications in either November or January. 

Broom snakeweed (Xanthocephalum sarothrae), also known 
as turpentine weed is a rangeland problem in the western United 
States. It also occurs in much of Mexico. This halfshrub occurs 
on disturbed areas (Schmutz et al. 1959; Costello 1944) and 
overgrazed ranges (Campbell and Bomberger 1934; Gardner 
195 1; Jaradine and Forsling 1922). However, it is highly cyclic 
and not considered a reliable indicator of overgrazing (Val- 
lentine 1971; Dahl et al. 1976). 

Broom snakeweed competes with grasses for nutrients and 
water. Young seedlings develop a deep taproot during the first 
growing season and may extract water from greater depths than 
grasses (Ragsdale 1969). Ueckert ( 1979) reported that complete 
removal of boom snakeweed significantly increased perennial 
shortgrass production. Similarly, production of big bluestem 
(Andropogon gerardi) was decreased 12.4% by competition 
from rhizomatous and tap-rooted forbs, including broom snake- 
weed (Dwyer 1958). 

Broom snakeweed produces saponin, a noncardioactive 
steroid glycoside that renders the plant toxic to livestock when 
grazed under certain conditions (Dollahite and Anthony 1957; 
Dollahite and Allen 1959; Dollahite et al. 1962). It is most toxic 
during leaf formation (Kingsbury 1964). It causes abortions and 
inflicts substantial economic losses on ranchers, especially 
when cattle graze the plants growing on light-textured soils. 
Calf losses on sandy sites in eastern New Mexico annually 
average 3 to 4% from cattle grazing broom snakeweed, but 
frequently average up to 60% (Sperry et al. 1964; R. Henard 
personal communication). 

Attempts to control broom snakeweed have largely been 
erratic and unsuccessful. However, picloram (4-amino-3,5,6 
trichloropicolinic acid) applied at 0.6 kg a.e./ha effectively 
controlled broom snakeweed in Wyoming (Gesink et al. 1973) 
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and in Arizona (Schmutz and Little 1970). Sperry and Robinson 
( 1963) concluded that application of either 2,4-D (2,4-dichloro- 
phenoxy acetic acid) amine or ester (1.1 kg a.e./ha) for two 
consecutive years, with optimum environmental conditions for 
growth, was necessary to control broom snakeweed. Other 
methods of chemical control have been tested but have not 
produced consistent results. Fire has been used to successfully 
control broom snakeweed during certain periods of the year 
(Dwyer 1967). 

This study was initiated to test the efficacy and longevity of 
broom snakeweed control with tebuthiuron (N-15-( 1, 1 -di- 
methyl-ethyl)- 1,3,4-thiadiazol-2-yl]-N,N’-dimethylurea) ap- 
plied at different dates and at variable rates. This study was also 
designed to measure herbage response following control of 
broom snakeweed. 

Experimental Procedure 

In the fall of 1974, research was initiated to control broom snake- 
weed. It was divided into two phases. 

Phase I 
This phase of the research was conducted on small plots (6 x 6m) on 

the Texas Tech University campus in Lubbock. The plots were located 
on a Sandy Loam range site characterized by an Amarillo fine sandy 
loam soil (an Alfisol). The soil is deep and moderately permeable. 
Important decreaser species on this site include blue grama (Bouteloua 
grucilis), sideoats grama (B. curtipendula), and Arizona cottontop 
(Digitaria cufijornicu). Important increasers include buffalograss 
(Buchloe ductyloides) and perennial three-awns (Aristidu sp.). 

The climate is semiarid to subhumid, warm, temperate and conti- 
nental. The average precipitation ranges 43 to 63 cm/year and occurs 
chiefly April through October. 

The experiment consisted of a completely random design with six 
treatments and three replications. Treatments consisted of tebuthiuron 
(80% a.i. wettable powder) applications of 0.0, 0.1,0.3,0.6, 1.1, and 
1.7 kg a.i./ha. Tebuthiuron was applied in November, 1974, and 
January and May, 1975. However, no plot was sprayed more than 
once. The herbicide was dispersed in water and applied with a 
backpack sprayer in which compressed CO, was used to maintain a 
constant spraying pressure. Approximately 1,300 ml total volume of 
aqueous solution were applied to each plot. 

During the fall of 1975, 1976, and 1977, herbage yields were 
measured by clipping five 0.11 -mZ quadrats within each 6 x 6-m plot. 
The herbage was dried at 60°C for 72 hr and weighed. Grazing was 
excluded from these plots for the duration of the study. 

The data were analyzed by split plot analysis of variance; the means 
were separated by Duncan’s new multiple range test. 

Phase II 
Tebuthiuron (80% a.i. wettable powder) was applied to 0.04-ha 

Plots (12 X 34 m) in Lea County, New Mexico, to test field 
applications for control of broom snakeweed. The plots were located 
on a Loamy range site about 3.2 km west of Bronco, Texas, and on a 
Sandy range site about 16 km east of Crossroads, New Mexico. 
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Year 

1975 

1976 

1977 

Table 1. Grass, forb, and broom snakeweed production (kg/ha) on a Sandy Loam site on the Texas Tech University campus in 1975, 1976, and 1977 
following application of six rates of tebuthiuron.’ 

Tebuthiuron rate 
(kga.i./ha) 

0 
0.1 
0.3 
0.6 
1.1 
1.7 

0 
0.1 
0.3 
0.6 
1.1 
1.7 

0 
0.1 
0.3 
0.6 
1.1 
1.7 

Grass 

1547 a) 
1185a 
1949a 
1783 a 
1842a 
1738 a 

587 a 
647a 
558 a 
750 a 
959 a 
959 a 

968 bc 
847 c 
859 c 
1166abc 
1321 ab 
1411 a 

Herbage production 
(kg/ha) 

Broom 
Forbs snakeweed 

963 a 643 a 
624 ab 524 a 
510ab 486 a 
621 ab 533 a 
294 b 67 a 
184b 77 __ a 

68a 705 a 
31a 519 ab 
49a 526 ab 
19a 163 bc 
55 a 47 c 
34a 77 c 

196a 831 a 
62 a 1034 a 

123a 774 a 
95 a 300 b 

108a 55 b 
87a 136 b 

Total 

3153:’ 
2333 
2945 
2927 
2203 
1944 

1361 
1197 
1142 
932 

1061 
1070 

1994 
1932 
1757 
1561 
1484 
I635 

Broom snakeweed 
composition (%) 

2o:j 
22 
16 
17 
3 
1 

52 
47 
51 
19 
4 
8 

46 
58 
48 
21 

4 
9 

’ \‘,ducs are averages tram three treatment dates: November, 1974, and January and May, 1975. 

’ Xlemr tor clthcr grash, iorbs, or broom snakeweed within a year followed by similar letters are not significantly different (PG.05). 
hlcan~ tar total production and broom snaheweed compoGtion were not separated by statidcal analysi\. 

The Loamy range site was characterized by a Portales loam (a 
Mollisol) that generally occurs in swales and around playa lakes 
(Turner et al. 1974). The soil is developed over caliche or other 
stronger calcareous materials and it is moderately permeable. The 
major decreaser species on this site were black grama (Bouteloua 
eriopodu), sideoats grama, and vine mesquite (Panicurn obtusum). 
The major increaser species include blue grama, buffalograss, ring 
muhly (Muhlenbergiu torreyi), and broom snakeweed. Even though 
broom snakeweed is quite abundant, it has not caused abortions in 
livestock grazing on this site. 

Results and Discussion 

Phase I 
Broom snakeweed comprised 20 to 52% of the species 

composition (by weight) of the untreated plant community on 
the Texas Tech campus (Table 1). Application of tebuthiuron 
(0.6 to 1.7 kg a. i.iha) substantially reduced broom snakeweed 
in the community; however, it had little effect when applied at 
0.1 to 0.3 kg a.i./ha. 

The Sandy site was characterized by a degraded Gomez fine sandy 
loam (an Inceptisol), which occurs on level areas and in depressions. 
The soil is well drained and permeability is moderate to moderately 
rapid. Major decreaser species on this site include black grama, 
sideoats grama, and little bluestem (Schizachyrium scopurium). Blue 
grama, mesa dropseed (Sporobolus jlexuosus), and perennial three- 
awns are major increasers. Broom snakeweed is most often classified 
as an invader on this site. This site was reseeded in the late 1950’s or 
early 1960’s primarily to Caucasian bluestem (Bothriochlou cuu- 
cusicu). Establishment of a stand of introduced grasses was only 
moderately successful. 

Herbage production on this site reflected the fluctuations in 
precipitation during the 3 years of the study (Table 1). Grass 
production, which consisted primarily (>75% w/w) of blue 
grama and buffalograss, was not significantly affected by any 
rate of tebuthiuron until the third growing season after appli- 
cation, at which time production increased. Broom snakeweed 
began to be significantly affected during the second growing 

Table 2. Influence of application date on grass, forb, and broom snakeweed 
production (kg/ha) during the first, second, and third year post- 
application of tebuthiuron. ’ 

The climate of Lea County is semiarid and continental with warm 
summers and cool, dry winters (Turner et al. 1974). The average 
annual precipitation is about 39 cm, with at least half of it occurring 
June through October. 

The experiment consisted of a completely random design with six 
treatments and three replications. Tebuthiuron was applied at rates of 
0.0, 0.1, 0.3, 0.6, 1.1, and 1.7 kg a.i./ha in November, 1975, and 
January, March, and May, 1976. Tebuthiuron was dispersed in water 
and applied with a boom sprayer mounted on a farm tractor. A constant 
spraying pressure was maintained by using compressed CO,. Ap- 
proximately 38 liters total volume of aqueous solution were applied to 
each plot. No plot was sprayed more than once. 

Grazing was not excluded from these plots. Therefore, it was not 
possible to obtain herbage yields. However, broom snakeweed den- 
sities were determined in the fall of 1976 (Sandy site only) and in the 
fall of 1977. Counts were made in eighteen 0.22-m’ quadrats within 
each plot. 

The data were analyzed with a split analysis of variance and the 
means were separated with Duncan’s new multiple range test. 

Herbage production 
(kg/ha) 

Harvest Treatment Broom 
Date date Grass Forbs snakeweed 

1975 Nov, 1974 2036 a’) 817a “3 b -*_ 
Jan, 1975 1863a 535 b 763 a 
May, 1975 1123b 245 c 146 b 

1976 Nov, 1974 917b 67a 441 a 
Jan, 1975 826 bc 47a 400 a 
May, 1975 487 c 14b 177 a 

1977 Nov, 1974 1356a 151 a 592 a 
Jan, 1975 1134ab 106a 596 a 
May, 1975 795 b 79a 373 a 

’ I tlucs are averages tram h rates tebuthiuron: 0.0, I .O. 0.3.O.h. I I. and I .7 hg a.i./ha. 

’ MUII\ for either grass, torbs. or broom snakeweed tollowed by similar letters are not 
slgnit‘lcantly dittercnt (P<O.OS). 
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Fig. 1. Broom snakeweed densities (numberlm2) in 1976 and 1977 resulting 
from six treatments of tebuthiuron on a Sandy site in eastern New Mexico. 
Means within each year with similar superscripts are not significantly 
different (PCO.05). 

Fig. 2. Broom snakeweed densities (number/m”) in 1977 resulting from six 
treatments oj tebuthiuron on a Loamy site in eastern New Mexico, Means with 
similar superscripts are not significantly different (P~0.05). 

weed on the Sandy site at the end of the first growing season 
after application (Fig. 1). 

season, whereas, forb production was significantly reduced the 
first growing season but not thereafter. Generally, as broom 
snakeweed was reduced, it was replaced by grass in the 
community. The total herbage yield was not increased by broom 
snakeweed removal, but the composition of the community 
improved. 

The rate of tebuthiuron at which broom snakeweed began to 
be significantly reduced was 0.6 kg a.i./ha. Although dif- 
ferences in broom snakeweed yield resulting from different 
rates of tebuthiuron began to appear during the second growing 
season after application, the effects became more consistent 
during the third growing season. Reduction of broom snake- 
weed by tebuthiuron applied at 0.6 kg a.i./ha was not signifi- 
cantly different from applications of higher rates. 

Tebuthiuron applied at 0.6 kg a.i./ha significantly reduced 
broom snakeweed density on the Loamy site by the end of the 
second growing season after application (Fig. 2). Although the 
broom snakeweed density was reduced, the reduction was not as 
great as that on the Sandy site. Apparently, effectiveness of 
tebuthiuron is reduced by heavy textured soils. Tebuthiuron 
applied at 1.1 and 1.7 kg/ha further reduced broom snakeweed 
density to approximately 5.4 and 3.2 plants/m”, respectively, 
on the Loamy site. 

Management Implications 

Time of year of tebuthiuron application generally did not 
affect broom snakeweed control, but it did significantly affect 
grass production (Table 2). Application of tebuthiuron in May, 
when most grass growth begins in the Southern High Plains, had 
a tendency to reduce grass production for at least three growing 
seasons. Grass production during the three growing seasons 
following tebuthiuron application was always greater from the 
treatments applied in November, 1974. Grass production from 
treatments applied in January, 1975, was intermediate. These 
data suggest that one should not apply tebuthiuron in the spring 
to control broom snakeweed, but rather in the fall or winter. 

Tebuthiuron has potential to control broom snakeweed on 
rangelands in the Southwest, especially on sandy soils. Results 
are best if tebuthiuron is applied preceding fall or winter 
precipitation. Application of tebuthiuron just prior to initiation 
of grass growth should be avoided because of injury to the grass 
during this phenological stage. 

Phase II 

Ranchers and landowners should be aware that plant response 
to tebuthiuron can occur over at least a 3-year period. Perhaps 
the effectiveness of this herbicide will extend to 5 years or 
longer. Application of tebuthiuron at 0.6 kg a.i./ha reduces 
broom snakeweed on light-textured soils to an extent that 
releases competition and allows increased grass production. It is 
also important to note that livestock abortions average about 5% 
annually on Sandy sites dominated by broom snakeweed, but 
may be as great as 60% under certain environmental conditions. 
Significant reduction of broom snakeweed on Sandy sites could 
concomitantly increase calf crops in these areas. 

Broom snakeweed growing on Loamy and Sandy range sites 
responded differently to tebuthiuron. Tebuthiuron at rates 0.1 to 
1.7 kg a.i./ha significantly reduced the density of broom snake- 
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