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Abstract 

Brush management for improving wildlife habitat in South 
Texas is important because of the economic value of wildlife. We 
determined vegetation responses to (1) roller chopping of guajillo 
(AcaciaberIandieriBenth.)-blackbrush acacia (A. rigidulaBenth.)- 
dominated rangeland and (2) heavy dischrg of whitebrush (Aloysia 
&ioides Cham.)-dominated rangeland to improve white-tailed 
deer (Odocoileus virginianus Raf.) habitat. Canopy cover of 
vegetation was estimated seasonally during August 1988 to April 
1990. Both treatments reduced brush canopy cover, but herbace- 
ous response depended on rainfall. Mean herbaceous cover was 65 
and 136% higher on roller chopped sites than on untreated sites 
when averaged across all sampllng dates. Heavy diseing reduced 
relative canopy cover of whltebrush but increased cover of spiny 
hackberry (Celtis pallida Torr.), an important browse species. 
Forb species richness was higher on roller chopped and disced sites 
than on untreated sites, but species diversity was similar. Because 
herbaceous response to brush removal may depend on rainfall, 
other factors such as effects on browse availability and nutritional 
quality may need to be considered when plannhrg brush manage- 
ment strategies to improve white-tailed deer habitat. 

Key Words: disc, habitat, Odocoileus virginianus, roller chopper, 
white-tailed deer 

Research was funded by the Enron Corporation. Tom Martin, Jr., provided the 
research area. 
Manuscript accepted 22 July 1991. 

170 

Brush provides browse and cover for white-tailed deer (Odocoi- 
leus virginianus Raf.). Browse is a major component of deer diets 
in the western Rio Grande Plain of Texas (Arnold and Drawe 
1979, Vamer and Blankenship 1987). However, forbs compose a 
high percentage of deer diets when available (Chamrad and Box 
1968). Dense stands of brush may compete with herbaceous vege- 
tation, reducing forb production. 

Roller chopping is a relatively inexpensive brush management 
technique whereby a crawler-type tractor pulls a drum fitted with 
blades (Doerr et al. 1986). Most south Texas woody plants sprout 
prolifically after top removal (Powell and Box 1967). Regrowth 
following top removal is temporarily more accessible and more 
nutritious than browse from untreated plants (Powell and Box 
1966, Everitt 1983). Reynolds et al. (1989) reported that crude 
protein and in vitro organic matter digestibility of guajillo (Acacia 
berlandieri Benth.) leaves from regrowth was higher than that of 
untreated plants for 6 months after roller chopping. Roller chop- 
ping did not increase crude protein content or in vitro organic 
matter digestibility of blackbrush acacia (A. rigid& Benth.) 
leaves. 

Dense whitebrush (Aloysiu lycioides Cham.) communities receive 
little use by white-tailed deer relative to other plant communities 
with similar canopy cover (Steuter and Wright 1980). Reduction of 
whitebrush should enhance herbaceous forage production because 
the shrub occupies fertile soils (Scifres 1980). Discing kills white- 
brush because it is shallow rooted. Soil disturbance resulting from 
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discing rangeland may result in increased abundance of forbs 
important to wildlife (Buckner and Landers 1979, Webb and 
Guthery 1983, Nurdin and Fulbright 1988). 

We evaluated 2 management practices for improving habitat for 
white-tailed deer based on the predictions that (1) roller chopping 
of dense brush stands dominated by guajillo and blackbrush acacia 
would increase forb canopy cover, species richness, and diversity of 
herbaceous vegetation; and (2) discing of dense brush stands dom- 
inated by whitebrush would reduce canopy cover of whitebrush 
while maintaining cover of more deeply rooted browse plants and 
increasing forb canopy cover, species richness, and diversity of 
herbaceous vegetation. We determined vegetation responses to 
roller chopping and discing to test these predictions. 

Study Area 

The study was conducted on the 7,285ha La Campana Ranch in 
McMullen and Duval counties, Texas. Climate of the area is 
subtropical with hot summers and mild winters. The average 
annual temperature in Freer, Texas (35 km southwest of the study 
area), is 21.6” C, with mean January and July temperatures of 12.7 
and 28.8” C (Nat. Fibers Info. Cent. 1987). The normal frost-free 
period extends from 16 February to 11 December, with an average 
growing season of 298 days. Average annual rainfall (1959-1989) 
recorded at the ranch is 70.5 cm (J. Locke, La Campana Ranch, 
pers. comm.). Rainfall is highly variable among years and is bimo- 
da1 with peaks in May and September. Rainfall during the study 
was 55 and 47% of the annual average for 1988 and 1989, respec- 
tively; however, from January to April 1990 it was 169% of average 
(Fig. 1). 

Major brush species present on the study area included black- 
brush acacia, ceniza [Leucophyllum frutescens (Berl.) I.M. John- 
ston], guajillo, guayacan [ Porlieriu angustifoliu Engelm. (Gray)], 
lotebrush [ Zizyphus obtusifoliu (T. & G.) Gray], mesquite (Proso- 
pis glundulosu Torr.), spiny hackberry (Celtis pullidu Torr.), and 
whitebrush. Curly mesquite [ Hiluriu belungeri Steud.) Nash] and 
red grama (Boutelouu trzj7du Thurb.) were the major grasses. 

Soils at the study area were of the Hidalgo-Pettus-Olmos associ- 
ation (Soil Conserv. Serv. 1985). The Olmos soils are very gravelly 
loam, carbonitic, hyperthermic, shallow Petrocalcic Calciustolls 
and the Pettus soils are sandy clay loam, hyperthermic, shallow 
Typic Calciustols (Minzenmayer 1979). The Hidalgo soils are fine 
sandy loam (Soil Conserv. Serv. 1985). 

The estimated white-tailed deer density was 8.6 km-’ in 1988 and 
8.8 km” in 1989. Estimates were based on annual helicopter counts 
in October. Cattle stocking varied but averaged 0.08 animal unit 
ha-‘year-‘. The ranch was continuously grazed and cattle ranged 
freely among pastures. Cattle use of study sites was infrequent and 
deer browsing intensity appeared low. 
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Fig. 1. Monthly rrinfall for 1988,1989, January to April 1990, and 29-year 
average (1959-1989) for La Campanr Ranch, McMullen and Duval 
counties, Texas. 

Methods 

Three separate sites, dominated by guajillo-blackbrush acacia 
and ranging from 30 to 125 ha, were roller chopped with 1 pass 
during July 1988 in a strip pattern using a 6.4-m-wide, 27,216-kg 
roller-chopper drum pulled behind a crawler tractor. The number 
of strips per site ranged from 3 to 5 and their widths totaled about 
20% of each site. An additional 20% of each site was treated in a 
similar manner during June 1989. Three separate sites dominated 
by whitebrush and ranging from 16 to 41 ha in size were disced with 
1 pass in strips during July 1988 using a 3.7-m-wide Steiger disc 
with 9 l-cm blades. Disced strips comprised about 20% of each site. 
Adjacent strips comprising an additional 20% of each site were 
disced during May 1989. 

Percent canopy cover of woody species was estimated by the 
line-intercept method along 10, 15-m transects in treated strips in 
each treated site and ten 15-m transects in the untreated portions 
(Canfield 1941). Transects were placed by stratified random sam- 
pling with a baseline (Knight 1978 in Chambers and Brown 1983). 
Percent canopy coverage and rooted frequency of herbaceous 
plants were estimated in 20 X 5O-cm quadrats placed at 5-m inter- 
vals along each transect (Daubenmire 1959). Canopy cover was 
estimated in 30 quadrats treatment-’ site-‘. Data for each site were 
collected seasonally (winter = January-March, spring = April-- 
June, summer q  July-September, and fall = October-December). 

Analysis of variance in a randomized, complete-block design 
with replicated sites as experimental units, was used to test for 
treatment effects on vegetation. Tukey’s studentized range test was 
used to separate treatment means at the 0.05 significance level. 
Forb frequencies were compared using Kruskal-Wallis tests (Bartz 
1981). Plant cover was considered as a measure of abundance to 

Table 1. Mean canopy cover (96) of blackbrush acacia, guajillo, and total brush on untreated sites (Untr) and 3 adjacent sites roller-chopped in summer 
1988 (T88) or summer 1989 (T89) on La Campana Ranch, McMullen and Duval counties, Texas, summer 1988-spring 1990. 

Blackbrush acacia Guajillo Total Brush 

Season Untr T88 T89 Untr T88 T89 Untr T88 T89 

___________________________________________%___________________________________________ 
Summer 1988 18Sa 2.8b - 49.9a 2.6b - 80.9a 8.4b - 
Fall 1988 21.3a 6.5b - 47.4a 16.2b 79.la 27.9b - 
Winter 1989 24.9a 5.8b - 38.6a 11.0b - 68.6a 18.4b 
Spring 1989 22.7a 8.Oa 

3;b 
47.la 17.6a 77.3a 29.2b 

Summer I989 16.7a 8.6ab 49.4a 14.7b 3.7b 77.0a 26.2b - 3.2c 
Fall 1989 24.4a 8.la 4.4a 47.3a 10.7b 8.0b 75.la 22.2b 15.2b 
Winter 1990 25.9a 5.2b 2.5b 44.0a 12.2b 5.7b 74.4a 21.lb lO.oc 
Spring 1990 28.7a 5.7b 1.8b 45% 17.7b 15.5b 79.4a 28.4b 22. Ic 

Means within a row and species followed by the same letter do not differ significantly (C-0.05) according to Tokey’s studentized range test. 
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Table 2. Mean shrub richness and diversity on 3 untreated sites (Untr) and 3 adjacent sites roller chopped or disced in 1988 (T88) or 1989 (T89) on La 
Campana Ranch, McMullen and Duval counties, Texas, summer 1988apring 1990. 

Roller chopped Disced 

Diversity Shrub richness Diversity Shrub richness 

Season Untr T88 T89 Untr T88 T89 Untr T88 T89 Untr T88 T89 

Summer 1988 2.5a 2.2a - 16.3a 10.3a - 1.3a 2.0a - 9.7a 6.3a - 
Fall 1988 2.4a 1.9a - 15.3a lO.Oa - 1.3a 1.3a - 8.7a 5.0a - 
Winter 1989 2% 1.6a - 13.Oa 8.7a - l.Za l.Oa - 9.3a 3.3b - 
Spring 1989 2.la 1.7a - 13.3a ll.Oa - 0.7b 1.6a - 5.7a 6.3a - 
Summer 1989 2.2a 1.9a 2.la 15.3a 12.3a 8.7a 0.6a 1.5a 1.2a 6.3a 6.Oa 3.0a 
Fall 1989 2.0a 2.Oa 1.6a 14.0a 12.3a 7.3b 0.5b 1.3a 1.7a 5.3a 7.Oa 4.0a 
Winter 1990 2% I .8a 1.7a 16.7a 12.3b 8.3b 0.5a 1.3a 1% 4.3a 5.Oa 3.3a 
Spring 1990 2.la 1.8b 1.7b 14.7a lO.Oa 10.3a 0.5a 1.4a 1.2~1 6.0a 4.7a 3.7a 

Richness and diversity means within a row and treatment practice followed by the same letter do no differ significantly (P>O.OS) according to Tnkey’s stndentized range test. 

calculate Shannon’s index (Pielou 1977) and comparisons were Both Naderman (1979) and Powell and Box (1967) described no 
made between treatments and controls at the 0.05 level. Plant increase in forb cover following roller chopping. However, Rollins 
nomenclature follows Gould (1975). (1983) found increased forb production following chaining. 

Results and Discussion 
Shrub Response to Roller Chopping 

Total brush cover was reduced by 90% and 96% immediately 
following roller chopping during summer 1988 and 1989, respec- 
tively (Table 1). Brush canopy cover increased considerably during 
the 3 months following treatment in 1988 and 1989 but remained 
lower than untreated sites during the 2 years of study. 

Diversity of woody plants, as determined by Shannon’s Index, 
was generally similar between treatments and untreated sites; how- 
ever, treatment values were lower in spring 1990 (Table 2). Ful- 
bright and Beasom (1987) reported similar results on sites 30 years 
after roller chopping. Woody species richness was similar in roller- 
chopped and untreated sites except in fall 1989 and winter 1990 
when richness was greater in untreated sites. Naderman (1979) 
reported little loss of woody species 2.5 years after roller chopping. 

Herbaceous Response to Roller Chopping 
Total grass cover was similar on roller-chopped and untreated 

sites except in summer 1989 when canopy cover was greater in the 
1988 treatment (Table 3). In comparison, Naderman (1979) 
reported both an increase and a decrease, on separate sites, of grass 
cover 2.5 years after roller chopping, whereas Box and Powell 
(1965) found no difference in grass cover 1 year following roller 
chopping, but an increase 2 years after treatment. 

Total forb canopy cover was higher on 1988 treated than 
untreated sites in summer 1989 (Table 3). Following summer 1989, 
forb cover was highest on the 1989 treated sites and greater than in 
untreated sites in winter and spring 1990, following periods of high 
rainfall. Contrasting results with regard to forb production follow- 
ing brush management have been reported in previous studies. 

In winter 1990, canopy cover of lazydaisy (Ap&nosrephus sp.), 
an important deer food (Nelle 1984), was higher on sites treated in 
1989 (3.5 f 1.2%) (Z f SD), compared to both untreated sites (0.2 
f 0.1%) and sites treated in 1988 (0.8 f 1.5%). Cover of pellitory 
(Parietariapennsylvanica Muhl.) was higher in the 1989 treatment 
(12.8 f 5.4%) and the 1988 treatment (9.6 f 6.3%) than the 
untreated (4.2 f 5.3%) in spring 1990. All other forbs had similar 
canopy cover among treatments in each season. Absolute fre- 
quency of lazydaisy and tallowweed (Plantago rhodosperma 
Dcne.) also important to deer (Nelle 1984), was greater in the 1989 
treatment compared with the untreated and 1988 treatment in 
winter 1990. Frequency of other forbs was similar on treated and 
untreated sites (data not shown). 

The highest mean forb richness for all treatments occurred in 
spring 1990 in response to above-average rainfall (Table 4). The 
1988 treatment had the highest single-season average (41 species) in 
spring 1990. The lowest average (4 species) was on sites treated in 
1988 during summer 1988, immediately following treatment. 

Herbaceous plant diversity was similar in treated and untreated 
sites, except in summer 1989 when both the 1988 and 1989 treat- 
ments had higher diversity than the untreated, and spring 1990 
when the 1988 treatment had higher diversity than the untreated 
(Table 4). The highest diversity occurred during winter and spring 
1990 when greater rainfall occurred. 

Lack of herbaceous response to treatments before winter 1990 
probably can be attributed to low rainfall. Only after adequate 
rainfall in December 1989-April 1990 were increases in total her- 
baceous canopy cover on treated sites documented. 

Shrub Response to Discing 
Total brush cover was initially reduced by an average of 89% in 

Table 3. Mean canopy cover (%) of total grass, total forbs, and total herbaceous plants on 3 untreated sites (Untr) and 3 adjacent sites roller-chopped in 
summer 1988 (T88) or summer 1989 (T89) on La Campana Ranch, MeMullen, and Duval counties, Texas, summer 1988apring 1990. 

Season Untr 

Total grass 

T88 Ta9 Untr 

Total forbs 

T88 T89 

Total herbaceous 

Untr T88 T89 

Summer 1988 
___________________________________________%__________________3_~~______~_~_____________ 

2.4a 2.Oa 
&la z 

1.2a 0.4a - - 
Fall 1988 8.5a 4.2a 6.la - 12:6a 1413a - 
Winter 1989 3.Oa 6.7a - 4.6a 8.2a - 7.7a 14.9a - 
Spring 1989 

::: 
12.3a - 4.7a 7.2a - lO.la 19.5a - 

Summer 1989 14.6a 6.3b 3.4b 8.la 2.3b 8.6b 22.7a 8.5b 
Fall 1989 1.4a 7.6a 3.6a 1.3a 2.3a 2.6a 2.7b lO.Oa 6.2ab 
Winter 1990 1.2a 4.Oa 3.3a 14.9b 24.4ab 35.6a 16.lb 28.3ab 38.9a 
Spring 1990 2.la 8.7a 3.9a 47.2~ 61.4b 72.9a 49.3b 70.la 76.8a 

Means within a row and plant class followed by the Same letter do not differ significantly (JPO.05) according to Tukey’s studentized range test. 
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Table 4. Mean forb and herbaccous plant diversity on 3 untreated sites (Untr) and 3 adjacent sites roller chopped or disced in 1988 (T88) or 1989 (T89) on 
La Campana Ranch, McMullen and Duval countlea, Texas, summer 1989aprlng 1990. 

Roller chopped Disced 

Forb richness Diversity Forb richness Diversity 

Season Untr T88 T89 Untr T88 T89 Untr T88 T89 Untr T88 T89 

Summer 1988 5a 4a - 2.Oa 2.4a - 4a la - l.7a 0.5a - 
Fall 1988 7a Ila - 2.7a 3.la - 2b 6a - 2.2a 2.4a - 
Winter 1989 l2a 13a - 3.3a 3.3a - 9a Ila - 2Sa 3.3a - 
Spring 1989 IOa l2a - 3.0a 3.4a - la 12b - 1.8b 3.5a - 
Summer 1989 7a 9a 7a 2.7b 3.la 2.9a lb 9a lb l.7a 3% l.la 
Fall 1989 5a 6a. 6a 2.5a 2.4a 2.9a 2b 6a 3b l.7a 2.7a 2.0a 
Winter 1990 28a 34a 34a 4.la 4.4a 4.3a 21a 25a 19a 3.3a 3.8a 3.la 
Spring 1990 35a 41a 38a 4.2b 4.4a 4.lb 16a 22a 15a 2.4a 3.2a 2.7a 

Richness and diversity means within a row and treatment practice followed by the same letter do not significantly (E30.05) according to Tukey’s studentized range test. 

the 1988 treatments and 98% in the 1989 treatments. Effectiveness 
of the 1989 treatments may have been increased by the use of newly 
sharpened disc blades. Total brush cover remained lower in disced 
sites than in untreated sites during the 2 years of study (Table 5). In 
strips treated in 1988, whitebrush cover increased from 0.2 f 0.1% 
immediately following treatment to 5.5 f 1.7% by spring 1990,21 
months after treatment. 

Spiny hackberry canopy cover was reduced following the 1988 
treatment (Table 5). However, spiny hackberry canopy cover was 
similar in treatments and controls during each of the last 5 sam- 
pling dates. Spiny hackberry is an invader following brush treat- 
ment (S&es et al. 1976, Drawe 1977) and may increase (Box and 
Powell 1965). Because spiny hackberry is an important wildlife 
plant (Graham 1982, Nelle 1984, Guthery 1986), its presence 
should benefit wildlife populations. 

Canopy cover of guayacan, an evergreen shrub highly preferred 
by white-tailed deer (Nelle 1984, Vamer and Blankenship 1987), 
was similar between treated and untreated sites following the 1988 
treatment, except in winter 1989 when the 1988 treatment had 
lower canopy cover (Table 5). Discing in 1989 reduced guayacan 
canopy cover during summer and fall 1989 and in winter 1990. 

Shrub diversity was similar in treated and untreated sites, except 
in spring 1989, when areas disced in 1988 had higher diversity than 
the untreated, and in fall 1989, when discing in both years increased 
diversity relative to the untreated (Table 2). Higher diversity can be 
attributed to a more even distribution of cover among brush spe- 
cies following treatment. Whitebrush comprised 92% of all brush 
canopy cover in untreated sites averaged over all seasons, whereas 
it contributed only 44 and 23% in the areas treated in 1988 and 
1989. Woody species richness was similar in disced and untreated 
sites except in winter 1989 when richness was greater in untreated 
sites. Drawe (1977) reported no change in brush composition 
following discing of a mixed brush community where pretreatment 
dominant brush species were capable of rapid reinvasions. Man- 

temayor et al. (1991) found brush species richness and diversity 
were similar on disced and untreated areas 10 years after treatment. 

Herbaceous Response to Dicing 
Total grass cover in spring 1989 was reduced by discing in 1988 

(Table 6). The 1989 discing reduced grass canopy cover in summer 
1989 and winter 1990. Forb canopy cover was greater in disced 
than untreated strips in spring and summer 1989. Webb and Guth- 
ery (1983) found similar reductions in grass cover following spring 
discing treatments, but their findings suggested that individual 
forbs may increase. In another study, l-pass discing did not 
increase annual and perennial grasses or forbs, but annual forb 
cover increased following the greater soil disturbance of 3-pass 
discing (Nurdin and Fulbright 1988). Drawe (1977) recorded a 
5-fold increase in herbaceous production following stack and dis- 
cing treatments. 

In winter 1990, canopy cover of southern pepperweed (Lepi- 
dium austrinum Small) was greater in the 1989 treatment (8.4 f 
3.6%) than in untreated sites (2.1 f 3.0%) and the 1988 treatment 
(0.3 f 0.1%). However, canopy cover of lazydaisy and tallowweed 
was higher on the untreated than in the 1989 treatment, but similar 
to the 1988 treatment (data not shown). In spring 1990, canopy 
cover of lazydaisy (29.6 f 5.3%) and southern pepperweed (22.2 f 
3.7%) was higher in the 1988 treatment than both the untreated 
(11.1 f 2.3 and 3.4 f 3.6%, respectively) and 1989 treatment (5.7 f 
4.6 and 6.4 f 4.1%, respectively). Absolute frequency of forbs was 
similar between treated and untreated sites (data not shown), 
except in winter 1990 when absolute frequency of southern pep- 
perweed as greater in the 1989 treatment (8.4 f 1.5%) compared to 
the untreated (2.1 f 3.8%). 

The greatest mean forb richness occurred in winter 1990 (Table 
4). Richness of forbs was highest on sites treated in 1988 (25 
species) in winter 1990. Lowest richness (1 species) occurred in 
untreated sites in spring and summer 1989, and in each treated site 

Table 5. Mean canopy cover (%) of spiny hackberry, wbitebrush, guayacan, and total brush on 3 untreatedsites(Untr) and 3 adjacent sites disced in spring 
1988 (T88) and spdng 1989 (T89) on La Campanr Ranch, McMullen and Duval counties, Texas, summer 19%8_spring 1990. 

Spiny ha&berry Whitebrush Guayacan Total brush 

Season Untr T88 T89 Untr Ts8 T89 Untr T88 T89 Untr T88 T89 

___~__~_______~__~_~_~~~~~~~~~~~~-~~-~- 
Summer 1988 3.9a 0.6b - 56.6a 

____%______‘________________6b9a____;9b_________ 
0.2a - 2.5a O.la - - 

Fall 1988 6.4a 2.9a - 66.2a 3.5a - 4.2a O.la - 76. la 8:3b - 
Winter 1989 3.7a 2.6b - 58.3a 3.2a - 3.3a O.Ob - 70.4a 6.5b - 
Spring 1989 2.8a 3.9a - 73.4a 3.9b - 2.4a O.la - 77.0a 9.lb - 
Summer 1989 2.5a 5.7a 0.2a 75.5a 2.8b O.lb 2.3a O.lb O.lb 79% 9.9b 0.5c 
Fall 1989 1% 5.3a 0.5a 80.la 5.4b 0.2b 3.la 0.2b 0.2b 82.8a 11.6b 1.4c 
Winter 1990 0.8a 3.4a 0.3a 68.la 6.8b 0.3b 2.4a O.lb O.lb 70.8a 8.6b 1.2b 
Spring 1990 1.7a 3.Oa 0.8a 85.2a 5.5b 0.7b l.6a O.Oa O.la 86.8a lO.Ob 2.lc 

Means within a row and species followed by the same letter do not significantly (C-0.05) according to Tukey’s studentized range test. 
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Table 6. Mean canopy cover (96) of total grass, total forbs, and total herbaceous plants on 3 untreated sites (Untr) ami 3 adjacent sites disced in spring 1988 
(T88) or spring 1989 (T89) on La Campana Ranch, McMullen and Duval counties, Texas, summer 1988-spring 1990. 

Total grass Total forbs Total herbaceous 
Season Untr T88 T89 Untr T88 T89 Untr T88 T89 

___________________________________________%____________-_-__-_-_-_____________________ 
Summer 1988 8.Oa OSa - 1.3a O.Oa - 9.3a OSa - 
Fall 1988 12.2a 5.0a - 1.6a 4.la - 13.8a 9.la - 
Winter 1989 12.6a 5.2a - 23.0a 9.7a - 35.6a 14.9b - 
Spring 1989 14.9a 6.8b - 0.9b 8.8a - 15.8a 15Sa 
Summer 1989 17.8a 8.lab 0.3b 0.2b 6.3a OSa 18.0a 14.4ab O<b 
Fall 1989 4.3a 4.4a 0.4a 2.8a 3.5a 0.9a 7.la 7.9a 1.3b 
Winter 1990 3.8a 3.7a 0.2b 70.0a 67.la 25.7b 73.7a 70.8a 25.91, 
Spring 1990 7.3a 3.8a 2.la 79.la 103.6a 62.2a 86.4a 107.4a 64.3a 

Means within a row and plant class followed by the same letter do not significantly (130.05) according to Tukey’s studentized range test. 

immediately following treatment. Forb richness was higher in the 
1988 treatment than the untreated in fall 1988, and spring, summer, 
and fall 1989. 

Poor total herbaceous response in the present study can proba- 
bly be attributed to lack of rainfall. Grass and forb canopy cover 
after each year of discing reached similar levels as the untreated 
only after above-average rainfall in early spring 1990, as observed 
after roller chopping. These findings agree with those of Scifres 
and Polk (1974), that increases in herbaceous vegetation following 
brush canopy removal may occur only in “wet” years. 

Roller chopping dense brush stands dominated by guajillo and 
blackbrush acacia increased canopy cover of forbs preferred by 
white-tailed deer when rainfall was adequate. In contrast to our 
predictions, discingdid not increase total herbaceous plant canopy 
cover. Lack of increase in herbaceous cover probably resulted 
because of low rainfall and considerable soil disturbance which left 
few residual plants. Response of herbaceous plants was only 
recorded for 2 years following treatment and increases in herbace- 
ous cover may occur in the future because brush canopy cover 
remained much lower in treated than in untreated areas. 

Because herbaceous response to brush removal treatments may 
depend greatly on rainfall, factors other than brush response may 
need to be considered when planning brush management strate- 
gies. Applying top-removal strategies, such as roller chopping, to 
dense guajillo-blackbrush acacia sites can increase availability and 
nutritional quality (Box and Powell 1965, Powell and Box 1966, 
Everitt 1983) of woody plants for browsing herbivores. Heavy 
discing of dense whitebrush sites can reduce whitebrush, which has 
little value as browse for white-tailed deer (Nelle 1984), while 
maintaining cover of important browse plants such as spiny 
hackberry. 
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