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Abstract 

The food habits of the collared peccary (Pecari tajacu) were 
determined from three locations in south Texas. From September 
1976 through August 1978, peccaries’ food preferences on the 
Zachry Ranch in Jim Hogg and Zapata Counties were 74.7% cacti, 
15.3% woody plants, 5.1% forbs, 2.3% grasses, 2.3% unknown 
plants, and 0.3% animal matter. Pricklypear pads comprised the 
bulk of the diet from October through March, whereas pricklypear 
fruit and mesquite pods were the most important foods from April 
through September. During the fall and early winter period, pec- 
caries’ food preferences were determined on the Gonzalez Ranch in 
Starr County and the Yturria Ranch in Kenedy and Willacy Coun- 
ties. Food preferences on the Gonzalez Ranch were 81.5% cacti, 
13.6% forbs, 2.0% woody plants, 0.6% grasses, 2.3% unknown 
plants, and 0.1% animal matter, whereas food preferences on the 
Yturria Ranch were 48.1% forbs, 32.5% cacti, 8.3% woody plants, 
5.7% grasses, 5.3% unknown plants, and 0.1% animal matter. 
Pricklypear had a relatively low density on the Yturria Ranch in 
comparison with higher densities on the Zachry and Gonzalez 
Ranches. This study indicated that pricklypear was the preferred 
food of peccaries in south Texas, but in areas of low pricklypear 
density, forbs are highly utilized. 

The collared peccary is abundant on many south Texas range- 
lands, but hunters and landowners neglect it as a game animal in 
Texas. With increased public demand for hunting on private lands 
in Texas, the economic benefit of the collared peccary to ranchers 
also increases. Therefore, there is a need to determine their food 
requirements so that proper habitat improvement programs can be 
initiated. 

The objectives of this study were (1) to determine seasonal food 
preferences of peccaries in Jim Hogg and Zapata Counties and (2) 
to determine the fall and early winter diets of peccaries in Starr, 
Kenedy, and Wiliacy Counties. 
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Study Area 
Research was conducted on three ranches in south Texas: (1) the 

H.B. Zachry Randado Ranch, 44 km southwest of Hebbronville 
and 40 km northeast of Zapata in Jim Hogg and Zapata Counties; 

MEXICO 

n ZACHRY RANCH 

m QONZALEZ RANCH 

0 YTURRIA RANCH 

Fig. 1. Locations of study areas in south Texas. 
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(2) the Gonzalez Ranch, 24 km northwest of Rio Grande City in 
Starr County; (3) the Yturria Ranch, I3 km north of Raymondville 
in Willacy and Kenedy Counties (Fig. 1). The Zachry and Gonzalez 
Ranches are in the South Texas Plains vegetation region, whereas 
the Yturria Ranch is in a transitional zone between the Texas 
Coastal Prairies and the South Texas Plains Vegetational regions 
(Gould 1975). 

South Texas winters are short and temperatures relatively warm 
throughout the year. The average growing season exceeds 300 days 
(U.S. Dept. Commerce 1970). Long-term average annual rainfall is 
53,44, and 68 cm, for the Zachry, Gonzalez, and Yturria Ranches, 
respectively. Soils on all three study areas are primarily sandy 
loams. Major land use on all of the study areas is cattle ranching, 
primarily cow-calf operations, and peccaries are common on all 
areas. Some work indicates that peccary density might be about 1 
per 15 ha on the Zachry Ranch. No estimates of peccary density 
were available for the Gonzalez and Yturria Ranches. 

The Zachry Ranch has 3,045 ha of rolling brushlang intersected 
by caliche hills and gulleys. Higginbotham (1975) described the 
vegetation of the Zachry Ranch. Mechanical and chemical brush 
control were practiced to control honey mesquite (Prosopis glan- 
dulosa) and goldenweed (Isocoma coronopifolia), respectively 
(Brothers 1979). Small areas were rootplowed or bulldozed and 
terraced in strips, and seeded to buffelgrass (Cenchrus ciliaris). 

The Gonzalez Ranch has 680 ha of native and improved range- 
land. Topography, vegetation, and soils are similar to those of the 
Zachry Ranch. About 50% of the native rangeland has been root- 
plowed and seeded to buffelgrass. 

The Yturria Ranch has 7,200 ha of native and improved range- 
land. Topography is flat to gently sloping. Most of the area is made 
up of Chaparral-mixed grass communities (Drawe et al. 1978). 
Lagunas make up 3 to 5% of the area. Lagunas support a variety of 
grasses, sedges, and forbs. Several small tracts of brushland were 
bulldozed or rootplowed on the ranch, allowing native grasses and 
herbs to become reestablished, and buffelgrass was seeded to some 
of these areas. 

Materials and Methods 

Food habits were measured by stomach analyses on 115 peccar- 
ies that were collected from the three study areas. Forty-five pec- 
caries were collected from the Zachry Ranch from September 1976 
to August 1978. Normally two peccaries were shot each month; 
however, numbers varied from one to three each month during the 
2-year study. A total of 70 peccaries were collected at I- to 3-week 
intervals during the annual hunting season from October 1 to early 

January from the Gonzalez and Yturria Ranches. These animals 
were killed by hunters. Of these, 35 were collected from the Gon- 
zalez Ranch from 1975 to 1978. Thirty-five animals were collected 
from the Yturria Ranch in 1975 and 1976. 

After a peccary was killed, the entire stomach was removed and 
about a liter of the contents was saved. Samples were preserved in 
10% formalin and later analyzed for composition by the point 
frame method (Chamrad and Box 1964). Stomach contents were 
grouped into six classes: cacti, forbs, grasses, woody plants, animal 
matter, and unknown plant material. All data reported are aver- 
ages for the category indicated. 

The density and species composition of woody plants and cacti 
were determined by the point-centered quarter method (Dix 1961) 
to determine relative availability of important plants for peccary 
diets. 

Data were subjected to variance analysis. All statistical compari- 
sons were tested at thep 5 0.05 level (Steel and Torrie 1960). 

Results and Discussion 

The annual average diet of peccaries from the Zachry Ranch was 
made up of 74.7% cacti, 15.3% woody plants, 5.1 ?$I forbs, 2.3% 
grasses, 2.3% unknown plants, and 0.3% animal matter. The per- 
centage of cacti was significantly higher than any other class. 
Twenty-five food items were identified in the diet, including 23 
plant taxa (I cacti, 9 woody plants, I 1 forbs, and 2 grasses) and two 
types of unidentified animal matter. 

The fall and early winter peccaries’diets from the Gonzalez and 
Yturria Ranches, respectively, were 8 1.5 and 32.5% cacti, 13.6 and 
48.1% forbs, 2.0 and 8.3% woody plants, 0.6 and 5.7% grasses, 2.3 
and 5.3% unknown plants, and 0.1 and 0.1% animal matter. The 
percentage of cacti was significantly higher than any other class on 
the Gonzalez Ranch, whereas on the Yturria Ranch, the percen- 
tage of forbs was significantly higher than any other class. Thirteen 
plant taxa were identified in the diet on the Gonzalez Ranch: 2 
cacti, 5 woody plants, 5 forbs, and 1 grass. On the Yturria Ranch, 
25 plant taxa were identified in the diet including 2 cacti, 13 forbs, 6 
woody plants, and 4 grasses. 

The two most important plants in the peccaries’annual diet from 
the Zachry Ranch were pricklypear cactus (Opuntiu lindheimeri) 
and honey mesquite pods (Table I). These two plants made up 
86.3% of the diet. Both pricklypear pads and fruit were eaten. 
Peccary diets were influenced by the periods of availability of 
pricklypear fruit and mesquite pods (Fig. 2). Pricklypear pads were 
the bulk of the diet from October through March; however, with 
the onset of flowering and setting of young pricklypear fruit in 

Table 1. Frequency of occurrence and volume of major foods (? 1% volume) in the year-round diet of peccaries on the Zachry Ranch and fall and early 
winter diets of peccaries on the Gonzalez and Yturria Ranches in south Texas. 

Zachry Ranch (n=45) Gonzalez Ranch (n=35) Yturria Ranch (n=35) 
Frequency Volume Frequency Volume Frequency Volume 

Major forage types (%I (%I (%I (%I (%I (%I 
Qountia lindheimeri-vegetative 80.0 47.3 100.0 81.4 91.4 31.9 
0. lindheimeri-fruit 48.9 27.4 
Prosopis glandulosa-pods 26.7 11.6 
Yucca treculeana 33.3 3.0 25.7 5.7 
Solanum triquetrum 22.2 1.3 45.7 2.6 
Physalis viscosa 20.0 1.2 
Jatropha cathartica 40.0 6.7 
Rivina humilis 34.3 1.8 
Pithecellobium flexicaule-pods 11.4 1.4 8.6 2.1 
Portulaca mundula 97.1 37.4 
Phyla nodljlora 31.4 3.4 
P. incisa 37.1 1.5 
Enchinodorus rostratus 20.0 2.7 

Other foods (<lYo) in peccary diets on the Zachry Ranch were: Cordia, Diospyros, Pithecellobium, Viguiera, Acacia, Jatropha, Schaefferia, Ascleisanthes, Callirhoe, 
Aphanostephus. Lepidium, Xanthisma, Ambrosia, Clematis, Portulaca, Euphorbia, Cenchrus, and Chloris; on Gonzalez Ranch; Acacia, Mammillaria, Celtis, fiosopis, 
Euphorbia. Physalis, and Cenchrus; on Yturria Ranch: Opuntia leptocaulis, Marsilea, Physalis. Rhynchosia, Oxalis, Rivina, Clematis, Solarium, Tradescantia, Urtica, 
Prosopis, Acacia, Zanthoxylum, Celtis. Paspalum, Panicum. Setaria. and Cenchrus. 
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Fig. 2. Contributions of major foods to the seasonal diets of peccaries on 
the Zachry Ranch in south Texas. 

April, the peccary diet shifted. Pricklypear fruit made up most of 
the diet from April until the mature mesquite pods began to drop to 
the ground in summer; then the diet consisted mainly of these two 
items. By October, pricklypear fruit and mesquite pods were 
depleted, and the peccaries shifted back to eating pricklypear pads. 

Peccary foods preferred during the fall and early winter on the 
Gonzalez Ranch were similar to those on the Zachry Ranch during 
the same period-pricklypear pads made up most of the diet (Table 
1). However, forbs were eaten in larger amounts. This was caused 
by the high use of Berlandier nettlesperge (Jutropha cathartica) 
roots. 

Moss rose (Portulaca mundula) and pricklypear comprised 
69.1% of the fall and early winter peccaries’ diet on the Yturria 
Ranch. Both species had a greater than 90% frequency. Moss rose 
(an annual forb) is a frequently encountered species and often 
remains green through the mild winters in this area (Everitt and 
Gonzalez 1979). Important perennial forbs were: turkeytangle 
(Phyla nodljlora), frog-fruit (Phyla incisa), and burhead (Enchino- 
dorus rostratus). These three species had a greater than 20.0% 
frequency and together contributed 7.6% to the diet. Spanish 
dagger (Yucca treculeana) bark was the most important woody 
plant consumed, and made up over 50% of the volume of each of 
two stomachs. 

The relative densities of pricklypear and honey mesquite plants 
were high on the Zachry Ranch. Pricklypear averaged 473 plants/ha 
and made up 29.1% of the composition of the native sites; while on 
those sites disturbed by rootplowing and bulldozing, pricklypear 
averaged 638 plants/ha and comprised 38.2% of the composition. 
Honey mesquite averaged 190 plants/ ha and its composition was 
11.7% on the native sites; whereas, its density was 283 plants/ ha or 
16.9% of the plant composition on disturbed sites. However, only 
mesquite trees on native sites produced pods, since trees on the 

disturbed sites were immature. Mesquite pods were generally avail- 
able and eaten from June through September (Fig. 2), except 
during 1977 when a late crop was available during August and 
September. The late mesquite crop in 1977 seemed to be the result 
of a wetter winter and spring during that year. 

Pricklypear plants were also abundant on the Gonzalez Ranch, 
averaging 689 plants/ ha and making up 13.0% of the species 
composition on the native sites. On disturbed sites, there were 
1,032 pricklypear plants/ha and they made up 16.4% of the plant 
composition. 

In contrast to the other ranches, pricklypear plants were rela- 
tively scarce on the Yturria Ranch. Native sites had only 54 prickly- 
pear plants/ ha and they averaged 0.9% of the species composition. 
On disturbed sites, 42 plants/ ha occurred and it averaged 5.5% of 
the species composition. This low density may help account for its 
lower use in the peccaries’ diet, although it was a highly preferred 
species and made up about one third of the diet. 

Our data indicated that peccaries in south Texas prefer prickly- 
pear cactus; however, if pricklypear was scarce, forbs were con- 
sumed in larger quantities and made up the major portion of the 
diet. Both pricklypear pads and fruits were eaten. Pricklypear fruit 
and mesquite pods were important foods during the spring and 
summer, whereas pricklypear pads made up most of the fall and 
winter diets. Except for the high use of forbs on the Yturria Ranch, 
our results generally support those of Jennings and Harris ( 1953), 
who reported that pricklypear comprised 84% of peccary diets in 
south Texas. Eddy ( 196 1) reported that forbs were heavily used for 
short times in Arizona; however, they were not important staple 
food items in peccaries’diets, but they were important supplements 
when other foods were absent. Our data indicated that peccary 
food preferences might compete with those of other south Texas 
wildlife. Several foods eaten by peccaries are also used by white- 
tailed deer (Odocoileus virginianus) and feral pigs (Sus scrofa) 
(Arnold and Drawe 1979; Everitt and Gonzalez 1979; Everitt and 
Alaniz 1980). 

Well-managed areas where brush is mechanically controlled do 
not seem to destroy the peccaries’ habitat and they benefit the 
peccaries’ diet by providing higher densities of pricklypear and 
forbs than undisturbed areas (Gonzalez and Dodd 1979). Herbi- 
cides should be used carefully for mesquite control, since mesquite 
pods are an important food for peccaries. Also, burning should be 
well managed so that pricklypear production will not be adversely 
affected (Bunting et al. 1980). 
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Potential Herbicides for Brush Control 
R.W. BOVEY, R.E. MEYER, AND J.R. BAUR 

Abstract 

Several new herbicides and herbicide combinations were evalu- 
ated in the greenhouse for control of honey mesquite, huisache, 
whitebrush, live oak and Texas persimmon. Sprays of picloram, 
triclopyr ester and 3,6-dichloropicolinic acid at 0.56 kg/ha were 
the most effective herbicides in reducing the canopy of honey 
mesquite. Picloram at 0.14 to 0.56 kg/ha effectively defoliated 
huisache. At 1.12 kg/ha tebuthiuron, buthidazole, hexazinone and 
3,6_dichloropicolinic acid also defoliated huisache. Whitebrush 
was effectively controlled with picloram, triclopyr ester, tebuthiu- 
ron, buthidazole, hexazinone, dicamba and ethidimuron at 0.56 
kg/ha. None of the treatments was effective against live oak or 
Texas persimmon. Certain combinations of picloram plus tric- 
lopyr effectively defoliated whitebrush and honey mesquite. Piclo- 
ram plus 3,6-dichloropicolinic acid was also effective for honey 
mesquite control. 

Development of herbicides for woody plant control is expensive, 
requires relatively large land areas and several years of investiga- 
tion. Use of a woody plant nursery (Bovey et al. 1979) can hasten 
the evaluation of herbicides, but also requires large material and 
labor inputs. The greenhouse offers a more rapid method to evalu- 
ate potential herbicides for woody plant control (Bovey and Meyer 
1974; Bovey et al. 1967; Bovey et al. 1968). The greenhouse also 
allows a large number of herbicide treatments to be evaluated in a 
relatively limited space. Evaluations at 2 and 6 months after treat- 
ment in the greenhouse is a valid indication of herbicide effective- 
ness, whereas field evaluations may take 2 to 3 years or longer 
(Bovey and Meyer 1978; Meyer et al. 1969; Meyer and Bovey 
1979a, 1979b, and 1979~; Scifres 1975). 

Several herbicides that have become available since 1972 were 
evaluated alone and in mixtures in the greenhouse for their poten- 
tial to control undesirable woody plants. The objective of this 
paper is to present the relative efficacy of those compounds to 
expedite selection of potential treatments for brush control which 
warrant continued evaluation under field conditions. 

Materials and Methods 

Honey mesquite [Prosopis jul$!ora (Swartz) DC var. glandulosa 
(Torr.) Cockerell], huisache [Acacia farnesiana (L.) Willd.], live 
oak (Quercus virginiana (Mill.), and Texas persimmon (Diospyros 
texana Scheele) plants were grown in the greenhouse for 1 to 2 
years in 12.7-cm-diam pots containing 1: 1: 1 Houston black clay- 
:sand:peat moss mixture. Woody stems ranged from 20 to 40 cm in 
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height, with one primary stem per plant. Usually, one to three 
plants were grown per pot. Propagation methods for these woody 
plants are given elsewhere (Bovey et al, 1979). 

All herbicides were applied as foliar-soil sprays at rates ranging 
from 0.14 to 4.48 kg/ha in water at the equivalent of 93.5 l/ha with 
a laboratory spray chamber described by Bouse and Bovey (1967). 
After treatment, plants were returned to the greenhouse and top- 
watered after 24 hours and watered daily thereafter. 

Herbicide formulations consisted of the propylene glycol butyl 
ether ester of (2,4,5-trichlorophenoxy)acetic acid (2,4,5-T), the 
ethylene glycol butyl ethel ester and the triethylamine salt of [(3,5,6- 
trichloro-2-pyridinyl)oxy] acetic acid (triclopyr), the potassium salt 
of 4-amine-3,5,6-trichloropicolinic acid (picloram), the dime- 
thylamine salt of 3,6dichloro+anisic acid (dicamba), the ammo- 
nium salt of ethyl hydrogen (aminocarbonyl)phosphonate 
(fosamine), the isopropylamine salt of N-(phosphonomethyl)glycine 
(glyphosate) the alkanolamine salt of (2,4_dichlorophenoxy)-acetic 
acid (2,4-D), 3[5-( 1, I-dimethylethyl)-1,3,4-thiadiazol-2-yl]-4- 
hydroxyl-I-methyl-2-imidazolidinone (buthidazole), IV-[5-( 1, l- 
dimethylethyl)- 1,3,4-thiadiazol-2-yl]-IV, N’-dimethylurea (tebuthi- 
uron), 3-Cyclohexyl-6-(dimethylamino)- l-methyl-l ,3,5-triazine-2,- 
4( lH, 3H)-dione (hexazinone), 1,2,-dihydro-3,6_pyridazinedion 
(MH), tert-butylcarbamic acid ester with 3(m-hydroxyphenyl)-1, l- 
dimethylurea (karbutilate), 5-bromo-3-see-butyl-6-methyluracil 
(bromacil), N-[5-(ethylsulponyl)-l,3,4-thiadiazol-2-yl]-N,N’-di- 
methylurea (ethidimuron), and NJ,N3-Di-n-propyl-2-4-dinitro-6- 
trifluoromethyl 3-m-phenylenediame (prodiamine) and 
3,6_dichloropicoiinic acid. 

Coded materials included N-[5-(2-chloro- l,l-dimethylethyl)- 
1,3,4-thiadiazol-2-yl]-N,N’dimethylurea (“EL-l 12”)‘, N’(2,5di- 
fluorophenyl)-N,N’-dimethylurea (DS-17338)1, IV-(2,5-difluoro- 
phenyl)-N-methylurea (DS-18507)‘,6-( I, I-dimethylethyl)-3-( 1 
methylethyl)iSothiazolo-[3,4-d]pyrimidin-4(5H)-one (NIA- 
19873)1, N-(2,2dimethoxyethy1)-N’-[5-(1,l-dimethylethyl)-1,3, 4- 
thiadiazol-2-yl]-l\r-methylurea (HCS-3510)‘, N-(2,2dimethyoxy- 
ethyl)-N’-methyl-~~5~trifluoromethyl)-l,3,4-thiadiazol-2-yl]urea 
(HCS-3438)‘, 4-hydroxy-l-methyl-3-[5-(trifluoromethyl)-1,3,4-thi- 
adiazol-2-yl]-2-imidiazolidinone (VEL-5028)*, 2-chloro-IV-(2,6di- 
methylphenyl)-l\‘-( 1,3-dioxolan-2-yl methyl)acetamide (VEL 
5052)‘. An experimental growth regulator, N,N-dimethylcoco- 
amine succinate salt (1: 1) (TD-692)’ was also included. 

Treatments were evaluated by visually estimating canopy reduc- 
tion (defoliation) of leaves of each plant at approximately 1 week 
and 1 to 6 months after treatment. Data reported are from evalua- 
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