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Table 3. Herbage produced by weeping lovegrass and Caddo swifchgrass 
seeded and band fertilized on March 28 and May 18, 1956. 

March 28 May 18 

Check 16-20-o -Check 16-20-o 

Weeping lovegrass 532 
Caddo switchgrass 400 

Pounds per acre 
1242 491 
589 

840 

Table 4. Relative establishment of five grasses planted af ihree dates 
in 1957. 

Planting 
date 

Weeping Caddo King Ranch Indian- Caucasian 
lovegrass switchgrass bluestem grass bluestem 

March 13 3.2 2.7 0 0 1.0 
April 17 4.7 4.0 1.2 0 1.8 
June 8 0 0.3 0 0 0.3 

O=complete failure; 5=satisfactory establishment 

grasses. Unless the seed bed is cated. If weed seeds are present, 
known to be free of weed seeds, little or no fertilizer of any kind 
spring seeding should be delayed should be used. 
until weed seeds have germi- April was the best time for 
nated and the seedlings eradi- establishment of m o s t of the 

grasses tested. This was espe- 
cially true for switchgrass and 
lovegrass. Late April or early 
May plantings were best for 
King Ranch bluestem. 
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The Coastal Prairie region of 
Texas is one of the world’s most 
famous cattle producing regioris 
and its history is rich with re- 
ports of unlimited numbers of 
animals grazing on a veritable 
sea of grass. Although this area 
has contributed greatly to beef 
production in North America 
from the days of the early Span- 
ish explorers to the present, few 
studies have been made concern- 
ing forage production on these 
ranges. 

The present paper is part of a 
detailed evaluation of the prop- 
erties of four range plant com- 

munities designed to furnish 
basic data for the management 
of South Texas ranges. Produc- 
tion estimates were made on 
(1) a mesquite-buffalograss com- 

munity, (2) a chaparral-bristle- 
grass community, (3) a bunch- 
grass-annual forb community, 
and (4) a pricklypear-short grass 
community. 

Preliminary work was carried 
out during the summer of 1956 
on the vegetation inventory and 
range condition classification. 
Detailed studies of forage pro- 
duction were made from July 
1957 through September 1958. 

Study Area 

The study area was located on 
the Rob and Bessie Welder Wild- 
life Refuge, San Patricia County, 
Texas approximately nine miles 
northeast of Sinton on U. S. 
Highway 77. It is in somewhat 
of a transition between the 
Coastal Prairie and the Rio 
Grande Plain vegetational re- 
gions of Gould (1957). This in- 
termediate location between two 
biological regions is reflected in 
the biota which includes species 
of both areas. 

The climate is characterized by 
relatively warm temperatures at 

1 This paper is contribution 40, se- 
ries A, Welder Wildlife Foundation, 
Sinton, Texas. Funds were fur- 
nished by the Welder Foundation 
and the study was directed by Dr. 
Vernon A. Young, Range Manage- 
ment Department, Texas A and M 
College. Portions of the paper were 
used in a dissertation presented to 
the graduate school of Texas A and 
M College in partial fulfillment of 
the requirements of the degree of 
Doctor of Philosophy. 
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all seasons. The average rainfall 
for the general area approaches 
30 inches, but during 1958 41.75 
inches of rainfall were received. 

All the desired plant com- 
munities were within the 3968 
Refuge acres and all communi- 
ties were subjected to a constant 
rate of grazing. Hereford steers 
were grazed at the rate of one 
animal unit to 13.5 acres. About 
one adult white-tailed deer was 
a? so present for each seven acres 
giving a stocking rate of one ani- 
mal unit for each 10.25 acres for 
deer and cattle combined. The 
general area was in fair range 
condition. 

The mesquite and chaparral 
co_mmunities occurred on Vic- 
toria clay soil, the bunchgrass 
community on Nueces fine sand, 
and the pricklypear community 
on Orelia clay loam. The clay 
and clay loam areas are usually 
classified as a “hardland site” 
(Soil Conservation Service, 1956) 
while the fine sand is considered 
a “sandyland site.” Detailed soil 
and plant analyses have indi- 
cated that the clay loam of the, 
pricklypear community differs 
significantly from the other 
“hardland” areas and should be 
considered a separate site. 

Methods 
Plant communities were se- 

lected on the basis of earlier 
vegetational analyses. Twenty 
sampling stations were located at 
random within each community. 
Two 50-foot line intercepts simi- 
lar to those of Canfield (1942) 
were established at each sam- 
pling location for determining 
basal density of herbaceous 
plants. Forb density and canopy 
cover of woody plants were de- 
termined from a lo-foot by 
6-inch belt transect and a circle 
20-feet in diameter at each sam- 
pling station. 

Exclosures sufficiently large to 
permit clipping of plots 9.6 
square feet in area were located 
at 10 sampling stations in each 
community. Paired plots, one 
outside and one inside the mov- 

able exclosures, were clipped the 
first week in April, July, Octo- 
ber, and January and plant pro- 
duction determined by the “Au- 
stralian method” of McIntyre 
(1954). Each grass species was 
kept separate and reported on an 
air dry basis. All forb species 
were clipped together and their 
relative production estimated by 
species at the time of each clip- 
ping. 

Grass names used are from 
Gould and Box (1959) and other 
slant names are those used by 
Rowe11 (1957). 

Results 
The most abundant grasses, as 

measured by basal density, on 
the mesquite-buffalograss com- 
munity were buffalograss (Buch- 
Zoe dactyloides) 29.2 percent, 
three-awn species (Aristida spp.) 
17.4 percent, filly panic (Pani- 
cum filipes) 14.2 percent, plains 
bristlegrass (Setaria Zeucopitu) 
12.8 percent, and curlymesquite 
(Hiluriu belungeri) 10.8 percent. 
The most abundant forbs were 
oneseed croton (Croton monun- 
thogymus), horsemint (Monurdu 
punctuta), and prairie coneflow- 
er (Rutibidu columnar-is). Per- 
centage composition of the 
woody canopy cover on the mes- 
quite community was mesquite 
(Prosopis julifloru var. glundu- 
70s~) 95.5 percent, blackbrush 
(Acacia umentaceu) 1.9 percent, 
and huisache (Acacia furnesiunu) 
2.6 percent and several other 
shrubs in amounts less than one 
nercent. A total of 18.5 percent of 
the area was covered with woody 
canopy. 

Grasses found in the chapar- 
ral-bristlegrass community were 
plains bristlegrass 29.8 percent, 
buffalograss 24.8 percent, curly- 
mesquite 20.8 percent, three-awn 
grasses 8.8 percent, and filly 
panic 6.6 percent. The same forbs 
occurred on the chaparral area 
as on the mesquite type. Per- 
centage of woody canopy on the 
chaparral type included black- 
brush 34.8 percent, agarito (Ber- 
beris trifoliutu) 11.9 percent, 

granjeno (Celtis pullida) 11.3 
percent, mesquite 10.9 percent, 
huisache 3.7 percent, prickly ash 
(Zunthoxylum fuguru) 2.7 per- 
cent, lote (Condulia obtusifoliu) 
1.5 percent, and others in 
amounts less than one percent. 
A total of 20.4 percent of the 
chaparral type was covered in 
woody canopy. 

The major grasses of the 
bunchgrass-annual f orb com- 
munity were seacoast bluestem 
(Andropogon scopurius var. Zit- 
torulis) 29.2 percent, knotroot 
panic (Punicum firmulum) 21.0 
percent, sand burs (Cenchrus 
spp.) 14.4 percent, fringeleaf pas- 
palum (Puspulum ciliutifolium) 
6.4 percent, and balsam scale 
(Elyonorous tripsucoides) 4.0 
percent. The most common forbs 
were skunk daisy (Verbesinu en- 
celoides), wooly croton (Croton 
cupitutus), rough nama (Numu 
hispisum), heartsepal wild buck- 
wheat (Eriogonum multiflor- 
urn), and bull nettle (Cnido- 
scuZus texanus). Woody species 
and pricklypear did not occur on 
the area. 

Grasses found in most abun- 
dance on the pricklypear-short- 
grass community were windmill- 
grass (Chloris verticillutu) 22.5 
percent, curlymesquite 20.7 per- 
cent, sand burs 8.8 percent, 
plains bristlegrass 18.8 percent, 
and buffalograss 8.3 percent. 
Forb density was generally low, 
but local stands of broomweed 
(Gutierreziu texana) occurred 
throughout the area. Percentage 
composition of woody cover was 
mesquite 80.2 percent, granjeno 
4.0 percent, prickly ash 3.4 per- 
cent, blackbrush 3.0 percent, 
huisache and agarito 2.6 percent 
each and lote 2.1 percent. Woody 
canopy covered 18.8 percent of 
the area and 20.6 percent was 
covered with pricklypear (Opun- 
tiu Zindheimeri) giving a total 
brush-pricklypear cover of 39.4 
percent. 

Most of the grasses were of 
warm-temperature or tropical 
origin and of the Panicoid and 
Eragrostoid-Chloroid lines (Box 
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FIGURE 1. Typical mesquite-buffalograss (Plot A7), chaparral-bristlegrass (Plot B5), bunchgrass-annual forb (Plot C9), and prickly- 
pear-short grass communities. 

and Gould, 1958). These grasses 
grew throughout the year when- 
ever moisture was available. 
Consequently, grass production 
did not follow as rigid a seasonal 
pattern as it does in many areas, 
and it appeared to be more close- 
ly associated with available 
moisture than with seasonal pat- 
terns. A picture of plant produc- 
tion is presented in Figure 2. 

Two peaks of grass production 
occurred during the year. The 
greatest production was in the 
spring during the March-June 
period and was followed by a 
noticeable drop in plant growth 
during the summer. A secondary 
peak occurred in the fall (Figure 
2). 

Buff alograss, filly panic, and 
three-awn grasses produced the 

bulk of the forage in the mes- 
quite-buffalograss community. 
During the January-March pe- 
riod production declined by spe- 
cies in order of their importance, 
from buff alograss, plains bristle- 
grass, Texas wintergrass (Stipa 
Zeucotricha), curlymesquite, to 
filly panic. During the April- 
June period three-awn grasses, 
buff alograss, curlymesquite, 
white tridens (Tridens albes- 
ence), and filly panic, respective- 
ly, produced the most forage. In 
summer filly panic was the most 
productive followed by buffalo- 
grass, plains bristlegrass, white 
tridens, and silver bluestem (An- 
dropogon saccharoides var. Zongi- 
paniculata) respectively. From 
October to December plant pro- 
duction was not measurable for 

many of the more abundant spe- 
cies, but curlymesquite, three- 
awn grasses, white tridens, wind- 
millgrass, and Texas cupgrass 
(Erichlou serecia), although pres- 
ent in minor percentages, pro- 
duced small amounts. 

Plains bristlegrass, buffalo- 
grass, and curlymesquite made 
up the bulk of the forage on the 
chaparral area. During the Janu- 
ary-March period the highest 
producing grasses were plains 
bristlegrass, buffalograss, curly- 
mesquite, filly panic, and the 
three-awns. This pattern re- 
mained almost unchanged 
throughout the study with the 
exception of the July-September 
period when plains bristlegrass 
did not produce a measurable 
amount of forage and filly panic 
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FIGURE 2. Seasonal grass production in four range plant communities. 

became one of the more impor- 
tant species. Also, ,during the 
October-December period Texas 
wintergrass produced a substan- 
tial amount of forage although it 
was present only in minor 
amounts. 

Seacoast bluestem was the 
most productive grass on the 
bunchgrass-annual f orb com- 
munity. However, less desirable 
grasses such as knotroot panic, 
sand burs, and fringeleaf pas- 
palum contributed substantially 
to total yield. These three grasses 
comprised 42 percent of the total 
grass production during the 
spring period. They continued to 
produce large amounts of her- 
bage during the early summer, 
but did not produce substantial 
amounts after July. Seacoast 
bluestem and balsam scale were 
the major contributors to fall 
forage production. 

community did not show the se- 
vere drop in grass production 
during the summer months. This 
community had a high percent- 
age of filly panic in its vegeta- 
tion which continued to grow 
during the July-September pe- 
riod. Filly panic made up 67.5 
percent of the total grass pro- 
duction during this period. 

Forb production followed a 
definite seasonal pattern in all 
communities (Figure 3). Peak 
growth for the clay and clay 

Discussion 
Early explorers described the 

vicinity of the study area as a 
vast prairie covered with “stir- 
rup high” grasses with trees only 
on the watercourses (de Solix, 
1767). By the 1790’s huge herds 
of semi-wild cattle roamed the 
region (Obereste, 1942) and vast 
herds continued to use the area 
throughout the 1800’s (McCamp- 
bell, 1952). 

The past history of heavy 
stocking is apparent in the vege- 

700 

1 
600. Bunchgrass- 

Windmillgrass, curlymesquite, 
and buff alograss comprised the 
major portion of the production 
on the pricklypear-shortgrass 
community. Only during the 
spring period did plains bristle- 
grass contribute substantially to 
forage yield. 

The mesquite-buffalograss FIGURE 3. Seasonal forb production in four range plant communities. 

loam soils occurred during the 
March-June period. In the mes- 
quite and chaparral communities 
oneseed croton, horsemint, and 
prairie coneflower were the 
forbs contributing most to the 
total dry matter produced. 

Broomweed was the only forb 
that made substantial production 
on the pricklypear type. Al- 
though it occurred only in local 
stands, it excluded other plants 
in those areas and produced a 
large amount of dry matter. 

On the sandy soils, the early 
spring for b s that contributed 
most to the total dry weight 
were Arkansas dozedaisy (Aph- 
anostephus skirrhobasis) , b 1 u e - 
bonnet (Lupinus subcarnosus), 
and tall verbena (Verbena halei). 
Later in the season skunk daisy 
and wooly croton made up the 
bulk of the forb production. 
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tation today; shortgrasses and 
brush are common throughout 
the region. Although the study 
area was in somewhat better 
range condition than most of the 
rangeland, it was fairly typical 
of large areas in the general re- 
gion. 

Rainfall for the study period 
was almost 12 inches above aver- 
age and much of the production 
was comprised of annual plants 
and plants of only seasonal 
value. Therefore, production 
measured during the present 
study may be somewhat higher 
than normal. 

Data presented show that 
there were two periods of low 
forage production during the 
year. In the late winter, January 
to March, little herbage was pro- 
duced. Under heavy stocking a 
period of forage deficiency could 
be expected during this time. 
Likewise, during the July-Sep- 
tember period forage became dry 
and little additional plant mate- 
rial was produced. 

Many ranchers of the area fol- 
low a practice of supplemental 
feeding during the winter 
months. Although the chemical 
composition of the plants was not 
studied, more green herbage was 
available during the winter pe- 
riod than during the summer 
months. Therefore, if livestock 
are to be fed, a protein supple- 
ment for the summer months 
might be justified where rapid 
gains are desired. However, in 
most instances, proper stocking 

BOX 

should provide adequate forage 
at all times. 

Different management prac- 
tices for each of the four com- 
munities may be justified. Al- 
though total herbage production 
was not greatly different for the 
four communities, the species 
composition and phenology of 
the plants were quite different. 
A detailed analysis of the plant 
and soil properties of the plant 
communities showed that these 
vegetational types were distinct 
ecological entities. Therefore, 
where practical, each community 
should be fenced and managed 
separately. 

Summary 
Herbage production was meas- 

ured on a mesquite-buffalograss 
community, a chaparral-bristle- 
grass community, a bunchgrass- 
annual forb community, and a 
pricklypear-short grass commu- 
nity in San Patricia County, 
Texas by use of the Australian 
difference method. Total yearly 
production was very similar for 
the mesquite, chaparral, and 
bunchgrass communities but was 
somewhat lower in the prickly- 
pear community. Two peaks in 
production occurred during the 
jear, one March through June, 
the other September through De- 
cember. Highest forb production 
occurred during the spring pe- 
riod in all communities, but it 
was approximately two months 
earlier in the bunchgrass com- 
munity than in the others 
studied. 
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