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Highlight: Forage availability was determined at six intervals 
from December through April on the Texas Coastal Prairie. 

preferences of cattle grazing rangeland on the Coastal Prairie of 

Warm-season perennial grasses were the dominant class of avail- 
Texas during the winter. 

able forage. Forbs were not present in significant amounts. Cattle 
diets were also determined at six intervals using esophageally 
cumulated cows. Some Macartney rose, the only browse species 
available, was consumed by the cows from December through 
February. Warm-season grasses constituted the major portion of 
the diet throughout the study period. Cows showed the highest 
preference for brownseed paspalum and rattail smutgrass during 
the winter when other forage was dormant and these species con- 
tained green material. As each grass species initiated new growth 
in the spring, diet content of that species increased accordingly. 
Leafzstem ratio of the diets was lowest from December to February 
and increased significantly in mid-March. The increase of leaf: 
stem ratio in the spring paralleled the availability of new forage 
growth. 

The Coastal Prairie, primarily an open, tall-grass prairie, 
comprises approximately 3.85 million hectares of Texas. Over 
400 thousand beef cows were reported in this region in 1972 
(Caudill et al. 1973). The climate is humid and mild with the 
frost-free period averaging 300 days. Average annual precipi- 
tation is 934 mm. The low elevation and flat topography result 
in large areas of shallow, standing water for extended periods 
following heavy rains. 

Frequent rains, heavy dews, and flooding on the Coastal 
Prairie contribute to rapid deterioration of forage quality during 
the fall and winter. Cows wintering on these ranges have 
exhibited rapid weight losses, low reproduction rates, and 
overall reduced productivity, which traditional supplemental 
feeding programs have failed to correct. l The first step towards 
solution of these problems lies in a better understanding of 
forage availability and utilization. Objectives of this research 
were to study forage availability, degree of use, and dietary 

Materials and Methods 

This study was conducted on the Green Lake Ranch, located 
approximately 29 km southeast of Victoria, Tex. Four esophageally 
cannulated cows were grazed from December through April in a 
7.2-ha enclosure situated on a typical Coastal Prairie site (Fig. 1). The 
enclosure was established on a representative area in late November 
within a 809-ha pasture. The stocking rate of the enclosure and the 
large pasture were comparable. Soils of the study area were dark, 
heavy clays of the Lake Charles-Benard association with less than 1% 
slope. 

Vegetation was dominated by little bluestem (Schizachyrium scopa- 
rim (Michx.) Nash var. littoralis) and Macartney rose (Rosa 
bructeutu Wendl.). Available forage was determined by the method of 
Edlefsen et al. (1960), using a 50- by 50-cm plot divided into 25 units 
of 10 by 10 cm each. Forage availability was calculated on six dates 
from December 22, 1973, to April 10, 1974, foreach species. Species 
composition was based on weight. 

Forage samples were collected from each of four esophageally 
fistulated cows on five consecutive days during six collection periods 
from December 22, 1973, to April 12, 1974. The cows were allowed 
to graze for approximately 1 hour during the daily collection periods. 
The forage samples were frozen and stored at -20°C until they were 
lyophilized at 24°C. 

Utilization was determined within the enclosure during each collec- 
tion period using the ocular-estimate by plot technique (Heady 1949). 
Utilization estimates were based on forage disappearance, including 
consumption and other losses. 

Botanical composition of the grazed forage samples was determined 
using the microscopic analysis described by Kothmann (1968). A 
white poster board was cut to fit a shallow pan and marked with a 17- 
by 36-cm grid. Each individual unit in the grid was 1 crnf. From the 
total number of units in the grid, 100 were randomly selected and 
permanently delineated with India ink. An area of 1 cm’ was a 
convenient site for working under the binocular microscope at a 
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hand until plant fragments were disassociated. After the sample was 
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was identified by species and recorded as leaf or stem. Unidentifiable 
fragments, a very small percentage of the total, were disregarded in 
further treatment of the data. Sample composition was calculated 
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directly from the percentage of plant fragments recorded in each classi- 
fkation. Analysis of variance was used to analyze data by species; 
Duncan’s multiple range test was used for mean separation. 

Preference ratings were calculated for each species by collection 
period using the method described by Taylor (1973): 

Preference rating = lo in diet % available x ,O 
% in diet + % available 

A preference rating of + 10 would indicate a high preference, while a 
-10 indicates a low preference. Preference rating of 0 represents 
Selection in proportion to availability. 

Results and Discussion 

Forage Availability 
Forage available to grazing animals consisted primarily of 

mature plants plus some new growth in the spring. Warm- 
season, perennial grasses constituted the major portion of the 
available forage during the study. Forbs were almost non- 
existent due to a past history of annual spraying with 2,4-D 
[(2,4-dichlorophenoxy)acetic acid], and a high population of 
white-tailed deer (Odocoileus vir~inianus L.). The grasses were 
partially dormant from mid-December until late February. Total 
available forage decreased from 3,781 kg/ha to 2,708 kg/ha 
during this period (Fig. 2). Following initiation of spring 
growth, available forage increased to a peak of 4,250 kg/ha in 
late March. Forage availability declined in April, probably as a 
result of reduced growth coupled with continued grazing and 
deterioration of old growth. 

Marked differences were noted among species in the rates of 
forage disappearance and accumulation. Little bluestem had the 
geatest availability until mid-March, when longtom paspalum 
(Paspalum lividum Trin.) was most abundant (Fig. 2). Little 
bluestem nearly doubled in availability fromMarch IO to March 
27, partly in response to 4.45 cm of rainfall and favorable 
temperatures. Common Bermudagrass (Cynondon dactylon 
(L.) Pas.) also increased markedly during this period. Brown- 
seed paspalum (Paspalum picatulum (Michx.), Indiangrass 
(%~rghastrum n~fan~ (L.) Nash), and longtom paspalum initi- 
ated growth earlier than little bluestem; little bluestem greened 

up earlier than knotroot bristlegrass (Seraria geniculara (Lam.) 
BeUV.). 

Rattail smutgrass (Sporobolus indicus (L.) R. Br.) was most 
abundant on the more heavily grazed areas, such as along roads. 
Although generally considered of low grazing value, rattail 
smutgrass retained some green foliage throughout the study. 
Due primarily to grazing, rattail smutgrass decreased in avail- 
ability from 454 kg/ha on December 23 to 108 kg/ha on March 
27. When grazing pressure shifted to other species, it increased 
in availability to 144 kg/ha by April IO. 

Switchgrass (Panicum vir@umL.), Macartney rose, brown- 
seed paspalum, longtom paspalum, and common Bermudagrass 
thrived in the low, wet areas. Little bluestem and Indiangrass 
were more abundant on better drained areas. Switchgrass 
generally grew in association with Macartney rose, which 
protected it from grazing. Minor grass species which appeared 



Table 1. Estimated utilization (%) by cattle of forage species in the Coastal Prairie of Texas on six dates during the winter of 197S74. 

Date 

Species Dec. 22 Jan. 14 Feb. 11 Mar. 8 Mar. 25 Apr. 8 

Brownseed paspalum 28 26 38 25 17 14 
Common Bermudagrass 35 31 40 27 20 31 
Indiangrass 7 4 25 18 14 33 
Knotroot bristlegrass 12 3 30 24 27 40 
Little bluestem 10 16 29 22 22 24 
hngtom paspalum 15 33 32 25 22 11 
Macartney rose 6 9 6 5 2 0 
Rattail smutgrass 37 44 55 46 36 14 
Misc. grasses 5 14 15 14 24 20 

during the latter part of this study included Scribner’s panicum 
(Dichanthelium oligosanthes (Schlt) Gould), Dallisgrass (Pas- 
pa/urn dilatatum Poir.), and Texas grama (Bouteloua rigidiseta 
(Steud.) Hitch.). 

Utilization and Distribution of Grazing 
Utilization was not uniform, as cattle were observed to graze 

a few plants of the same species very closely while little use was 
made of the majority of plants. This behavior was attributed to 
the maturity and coarseness of the forage and the preference of 
the animals for regrowth on the heavily grazed plants. 

From December through February, utilization increased 
followed by a general decline in March and April as warm 
season species initiated growth in the spring (Table 1). Rattail 
smutgrass was utilized most intensively during the winter, 
primarily due to the preference of the animals for green forage. 
Although longtom paspalum available from December to Feb- 
ruary was mostly stems, it was grazed intensively on mornings 
following a heavy dew. This behavior resulted in distinct, 
heavily utilized areas in which longtom paspalum flourished 
during spring, apparently due to removal of the dense mat of 
dead plant material. This growth accounted for the increase in 
availability and decrease in percent utilization of longtom 
paspalum from February 11 through April 8. 

Spring growth of common Bermudagrass, longtom paspalum 
rattail smutgrass, and brownseed paspalum exceeded plant 
removal by grazing animals, resulting in decreased estimates of 
percent utilization of these major grass species. Utilization 
exceeded plant growth again in April for several species. 

Botanical Composition of the Diets 
Little bluestem was the dominant grass found in cattle diets, 

except in February and early March, when brownseed pas- 
palum, longtom paspalum, and rattail smutgrass made up about 
66% of the diet (Table 2). After initiation of spring growth, little 
bluestem increased significantly in the cattle diets during late 
March and April to 29 and 34%, respectively. 

Even though the cattle tended to prefer little bluestem more in 
winter than in spring, it was generally selected in proportion to 
its availability (Table 3). Rattail smutgrass and brownseed 
paspalum had the highest preference values of the species en- 
countered during this study. Brownseed paspalum increased 
significantly from 14% of the diets in January to 26% of the diets 
in February and 32% in March. This increase was associated 
with initiation of spring growth. Rattail smutgrass and brown- 
seed paspalum decreased significantly in the diets in late March 
when new growth of other warm-season grasses increased in 
availability. 

Diet content of longtom paspalum increased steadily from 5% 
in December to 21% in late March. Diets from December 
through February contained primariy mature stems of this 
species. During March and April succulent leaf growth of long- 
tom paspalum constituted 27% of the available forage and about 
20% of the diets. Preference values for longtom paspalum 
indicated that it was selected in proportion to availability (Table 
3). 

Preference values for common Bermudagrass, with the 
exception of January, were negative. Preference values for 
Indiangrass were consistently negative during the study, ranging 
from minus one to minus five. Maximum diet content of 
Indiangrass was 7% in December. Hence, Indiangrass appears 
to be of minor forage value from late December to early April. 
Knotroot bristlegrass was not found in any diet samples. 

Macartney rose, the only browse species available, was 
consumed in limited amounts contributing an average of only 
4% to the diet (Table 2). The Macartney rose in the diets was 
primarily leaves, indicating the animal’s ability to strip the 
leaves from the thorny stems. Cattle generally selected leaves of 
all species in preference to stems, when conditions allowed. 
However, this was increasingly difficult as plants weathered. 
The study area was not grazed until the end of the growing 
season, when the grasses were mature. As a result, the leafstem 

Table 2. Average botanical composition (%I) of diets selected by cattle during six, S-day collection periods between December 22,1973, and April 12,1974, 
on the Coastal Prairie of Texas.’ 

Date 

DlX. Jan. Feb. Mar. Mar. 
Species 22-26 

Apr. Standard 
14-18 1 l-15 8-12 25-29 8-12 Mean deviation 

Brownseed paspalum 16’ 14c Common Bermudagrass 26b 32O 226 226 22 7.9 
Y 16” Indiangrass Y 12bc 14b 1 lC 12 4.4 
7a 5ab Little bluestem 36 6”b 5”b 3”b 5 4.3 

3@ 24c 
Longtom paspalum 

13d 9” 296 34” 23 5.1 
5c lib Macartney rose 14b 176 21a 16b 14 6.0 
9” 6b Rattail smutgrass 6b 2” 2” 4 3.8 

176 l8b Misc. 25a 17” 
$ 

1 lC 15 5.3 
grasses 7 6 4 5 2 1 5 

‘Means in the same row not followed by the same letter differ significantly (p~.O5). 
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