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Nutritional Value of Range Plants in the 
Edwards Plateau Region of Texas 

J.E. Huston, B.S. Rector, L.B. Merrill, and B.S. Engdahl* 

The Edwards Plateau region of Texas comprises 
.about 24 million acres of mostly rough terrain, well 
suitkd for production of cattle, sheep, and goats. The 
region also supports large populations of deer, tur- 
key, javelina, and quail. The region lies north and 
northeast of the Rio Grande River at Del Rio and is 
bordered on the south and east by the Balcones 
Escarpment. The northern and western edges grade 
into the Rolling Plains and Trans-Pecos regions, re- 
spectively, with no distinct boundary. Soils are most- 
ly calcareous clays and clay loams derived from lime- 
stone, with the exception of one fairly large area, the 
Central Basin, which is typified by sandy, granitic 
soils. 

Average annual precipitation varies from about 33 
inches on the eastern edge of the region to less than 
15 inches on the western edge. The region receives 
below average rainfall during more than half the 
year. The most common wet months are May and 
September, although peak rainfall may occur during 
any month of the year. Typically, the winters and 
mid-summers are drv. 

Temperature extrGmes during most years range 
from about 10°F to llO°F, with about equal numbers 
of days below 20°F and above 100°F. The frost-free 
period is usually from mid-March to mid-November, 
although early and late frosts are common. 

Vegetation in the region is a complex mixture of 
grasses, forbs, and shrubs, highly variable in growth 
pattern and form. Historical information indicates 
that the woody or brush species were once minor 
components confined primarily to the dry stream 
beds, heads of draws, and to scattered tree motts. 
The upland flats and valleys were predominantly 
mixtures of grasses and forbs species. Extended 
periods of heavy use by livestock and deer have 
changed the forage species composition, but good 

t diversity of vegetation still exists in much of the 
region. Because cattle, sheep, goats, and deer have 
unique diet preferences, greater efficiency of produc- 
tion is possible by grazing combinations of animals. 
Previous short-term studies of plant composition and 
animal diets in:the Edwards Plateau have been re- 
ported (Cory, 1927; Fraps and Cory, 1940). However, 

*greater refinement in accessing relative grazing 
wvalues of these plants is needed to manage more 

ffectively for a desirable combination of plants and 
predict nutrient deficiencies of grazing animals. 

The nutritive value of Edwards Plateau plants and 
plant parts and the effects of season and climatic 
conditions on nutritive values were determined over 
a 3-year period (1973-75) as an initial phase of long- 
term research directed toward improving knowledge 
of range animal nutrition. 

Procedure 
Location 

Plant samples were collected on the Texas A&M 
University Research Station at Sonora, located in 
Edwards and Sutton counties. The long-term studies 
of various grazing systems at the Research Station 
have resulted in a large variation in vegetative com- 
position among the pastures, thus affording opportu- 
nity to select many plant species from a common 
environment. Therefore, differences in nutrient con- 
centrations are considered inherent to the plants and 
not the result of grossly different soils or climatic 
parameters. Soil on the Research Station is mostly 
Tarrant stony clay. 

Sampling Procedure 
Samples were taken at monthly intervals. Some 

collection dates were during favorable growth 
periods and others were during extremely unfavor- 
able periods. Samples were either total plant, selected 
plant parts, or "plucked (simulated grazed sample). 
Samples were sealed in airtight plastic containers and 
taken to the laboratory at San Angelo, Texas, for 
weighing, drying, and analytical testing. 

Analytical Procedures 
Samples were analyzed for water, ash, cell wall 

(first year only), phosphorus (P), crude protein (CP), 
and digestible organic matter (DOM) contents. Fresh 
samples were weighed, dried at 60°C for 24 to 48 
hours, reweighed to determine water content, 
ground through a 1-mm screen, and stored in glass 
containers. Ash and CP were determined by standard 
procedures (AOAC, 1970). Cell wall was determined 
by neutral detergent extraction (Van Soest and Wine, 
1967) and phosphorus by a colorimetric method 
(Murphy and Riley, 1962). DOM was estimated in 
vitro by a two-stage procedure of incubating the sam- 
ple in strained rumen fluid for 48 hours, followed by 
neutral detergent extraction (Van Soest, Wine and 

'(Associate professor, Texas Agricultural Experiment Station, San Angelo; Tom Slick research fellow, Texas A&M University; professor 
in charge, Texas Agricultural Experiment Station, Sonora; and technician 11, Texas Agricultural Expriment Station, San Angelo; 
respectively. 



Moore, 1966). In vitro estimates were corrected to live 
animal values using standard forages of known in 
vitro and live animal digestibilities. DOM is a measure 
of the digestible energy value of feeds and closely 
approximates total digestible nutrients (TDN). Except 
for water, all values are expressed as percentages of 
dry matter. Statistical tests for differences between 
plants and seasons included analysis of variance and 
studentized range tests (Snedecor, 1956). Common 
and scientific plant names are listed according to 
Gould (1975). 

Results and Discussion 
Results from analyses of 573 samples that included 

one or more samples of 34 grasses, 42 forbs, and 19 
browse species are reported in Appendix Table 1. 
Water, crude protein, digestible organic matter, and 
phosphorus contents in many of these plants were 
summarized and will be discussed in detail. Ash and 
cell wall contents were included for reference pur- 
poses and were not summarized. 

TABLE 1. RAINFALL DURING 1973,1974, AND 1975 AT THE TEXAS 
A&M UNIVERSITY RESEARCH STATION, SONORA, TEXAS 

Rainfall (In.) 

Month 1973 1974 1975 Average 

January 0.45 0.23 , 2.28 0.99 
February 1.87 0.00 3.18 1.68 
March 0.31 1.23 0.10 0.55 
April 0.68 3.15 3.50 2.44 
May 0.87 5.18 5.10 3.72 
June 1.16 1.23 1.47 1.29 
July 4.68 1.25 5.45 3.79 
August 0.00 11.77 0.53 4.10 
September 5.01 7.26 2.09 4.79 
October 6.22 4.44 1.76 4.14 
Novem ber 0.18 1.29 2.72 1.40 
December 0.00 - 2.13 - 0.19 0.77 - 

Variations in the concentration of nutrients in th 
flora are indicative of the diversity of growth form B and phenology of Edwards Plateau range plants. In 
general, concentration of nutrients of a particular 
species was highest early in its growth period and 
lowest after growth had ceased, during dormancy. 
Because various species initiate growth at different 
times of the year, these nutrient peaks and lows 
occurred during various months. Usually, a mid- 
season peak occurred for warm-season, perennial 
grasses in response to favorable growth conditions. 
September was the most common month for this 
peak; however, mid-season. peaks occurred from July 
through October. Precipitation during the 3-year 
period was above average, especially during July and* 
August. Otherwise, the overall pattern was con- 
sidered typical (Table 1). 

Data collected on several representative plants 
were summarized in Tables 2 through 5 to illustrate 
the effects of plant type and season on concentrations 
of nutrients. Within the perennial, warm-season 

TABLE 2. OVERALL AVERAGE NUTRIENT CONTENT -lh THREE 
PLANT TYPES DURING THE GROWING SEASON IN THE ED- 
WARDS PLATEAU REGION OF TEXAS1 

Nutrient C~ncentration(%)~ 
Plant Number of 
Type Observations Water C.P. D.O.M. P ,  

Grass 66 42' 7a 39' .1 Ia  
Forb 22 62b 1 4 ~  54b . 1 8 ~  
Browse 44 5ab 1 2 ~  UC .15arb 

'Individual plants include: 
Grasses Forbs Browse 

Common curlymesquite Common horehound Elbow bush 
Sideoats grama Mexican sagewort Pricklyash 
Texas cupgrass Orange zexmenia White shin oak 

'Crude protein (C.P.), digestible organic matter (D.O.M.), and phosphorus 
(P) are expressed as percent of dry matter. The values are averages for 
samples collected during the growing season only, i.e., no winter samples 
are included. 

TOTAL 21.43 39.16 28.37 29.66 a#bpValues in a column that do not share a common superscript differ 
significantly (P<.05). 

TABLE 3. AVERAGE NUTRIENT CONTENT IN PERENNIAL, WARM-SEASON RANGE PLANTS DURlNG DIFFERENT SEASONS IN THE 
EDWARDS PLATEAU REGION OF TEXAS1 

Plant Season of Number of 
Nutrient C~ncentration(%)~ 

TY pe Observation Observations Water C.P. D.O.M. P 

Grass 
3 
i 

Forb 

Spring 
Summer 
Fall 
Winter 

Spring 
Summer ? :- 
Fall 
Winter 

Browse Spring 17 64' 1 6' 70' 
Summer 13 5aarb 1lb 64a.b 
Fall 14 51 gb 5gb 
Winter 

'Values are from individual plants identified in Table 1. 
'Crude protein (C.P.), digestible organic matter (D.O.M.), and phosphorus (P) are expressed as percent of dry weight. 
'*bWalues in a column within a plant type that do not share a common superscript differ significantly (P<.05). 
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lant group, forbs and browse plants were more 3: cculent and contained higher levels of nutrients 
during the growing season than grasses (Table 2). 
Browse plants contained higher DOM than either 
grasses or forbs. The effect of season on nutrient 
content was similar for the three plant types in that 
nutrients were highest during the spring and de- 
clined with advancing maturity (Table 3). An excep- 
tion was the increase in protein and phosphorus 
noted in the fall sampling of forbs over the summer 
levels. Forbs and browse were of greater nutritional 
value than perennial grasses during the warm grow- 
ing season. However, grasses remained accessible in 
a dormant state and declined only slightly in nutrient 

@content during the winter, whereas warm-season 
forbs and deciduous browse dropped their leaves at 
or soon after the first fall frost. Certain perennial 
plants remained green yearlong and produced new 
growth whenever soil moisture and growing condi- 
tions were favorable (Table 4). Forage quality of these 
plants (Table 4) was less variable with season, com- 
pared with the warm-season perennials (Table 3) and 
was substantially higher in nutrient concentrations 
during winter, compared with dormant grasses. An- 
nual grasses and forbs were usually higher in nutri- 
ents than perennials (Table 5 compared with Tables 3 
and 4). Differences in the nutritional value of annual 
plants between seasons were small and not statisti- 
cally significant. 

Discussion 

Animal productivity is a result of productive poten- 
tial and level of nutrition. Productive potential is 
genetically controlled and is usually higher than actu- 
al production because the nutrition level is seldom 
high enough or consistent enough to support max- 
imum production. Therefore, high productive poten- 
tial does not assure high productivity. Animals hav- 
ing high productive potential and under conditions of 
limited nutrition are usually less productive than 
those having less potential. Conversely, animals hav- 
ing low potential are less productive than those hav- 
ing high potential under conditions of high nutrition. 

TABLE 4. NUTRIENT CONTENT IN PLANTS THAT CROW YEAR- 
LONG IN THE EDWARDS PLATEAU REGION OF TEXAS1 

,? Nutrient Concentrati~n(%)~ 
Id Number of 

Season Observations Water C.P. D.O.M. P 

Spring 23 61 a 13" 50' .17' 
Summer 21 48' 8" 39" .ma 
Fall 2 e  .- 52' 1 0' 41 a .13" 
Winter 17' 46' 10' 44" .12',~ 

@dudes approximately equal observations from: 
Texas Wintemrass 
Upright prai&-coneflower 
Plateau Oak 
Sedge 

%rude protein (C.P.), digestible organic matter (D.O.M.), and phosphorus 
(P) are expressed as percent of dry weight. 

',bWalues in a column that do not share a common superscript differ 
significantly (PC.05). 

TABLE 5. NUTRIENT CONTENT OF SELECTED ANNUAL GRASSES 
AND FORBS IN THE EDWARDS PLATEAU REGION OF TEXAS1 

Nutrient Concentration(%)' 
Number of 

Season Observations Water C.P. D.O.M. P 

Spring 42 71' 1 2" 61 a .17" 
Summer 7 63' 1 0' 55' .17" 
Fall 7 76' 13" 62' .14" 
Winter 7 68' 15" 66" .17" 

'Includes rescuegrass, little barley and 18 species of annual forbs. 
'Crude protein (C.P.), digestible organic matter (D.O.M.), and phosphorus 
(P) are expressed as percent of dry weight. 

aValues in the same column that do not sharea common superscript differ 
significantly (P<.05). 

Rangeland offers a mixture of potential dietary 
constituents which grazing animals select from in 
"cafeteria style". When given a choice of forage 
types, animals of different species and in different 
production states display unique diet preferences and 
levels of intake (Arnold, 1975; Dudzinski and Arnold, 
1973; McMahan, 1974; Bryant, 1979). Cattle tend to be 
grass eaters, although at times they consume large 
amounts of non-grass materials such as pricklypear 
(Taylor, 1973). Sheep select less grass and more forbs 
and goats and deer prefer browse material (Bryant, 
1979). However, all species and classes of animals 
select from all components of the vegetative profile 
and appear in search of high quality materials. 

Application 
It is impractical and unnecessary to base the nutri- 

tional profile of range vegetation on individual plant 
species because of the large numbers of plants having 
predictable similarities and of possible combinations. 
Therefore, five functional components of Edwards 
Plateau range vegetation are proposed. 

(1) Perennial, warm-season grasses com- 
prise the production component. As im- 
plied, this component supplies the major 
mass of potential dietary material and is 
the primary determinant of how many 
animals can be maintained (proper 
stocking rate). Although its nutritional 
value is relatively low, it is predictable 
and dependable and provides good 
overall nutrition for cattle. 

(2) Perennial, warm-season forbs, legumes 
and browse plants are the quality compo- 
nent. Total production relative togasses 
is usually low, but quality is high. This 
component enhances productivity of cat- 
tle and allows increased total production 
from the range when sheep and goats 
are added to the grazing population. 
Proper combination of animal species 
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can be used as a tool to hold the quality 
component relatively stable or to in- 
crease or decrease it. The deer popula- 
tion is usually benefited by low numbers 
of sheep and goats. However, maximum 
production results when this quality 
component is utilized by sheep and 
goats in conjunction with deer. 

(3) The level component is the combined 
contribution of evergreen plants (Table 
4). These plants reduce the production 
component but in return substitute for 
the quality component at a critical time, 
during winter dormancy of the produc- 
tion and quality components. These 
plants reduce the need for supplemental 
feed during winter. 

(4) All desirable annual plants make up the 
bonus component. This group of plants is 
unpredictable and undependable but ex- 
tremely valuable when present. It 
should be exploited immediately by ani- 
mals having high productive potential 
(growing calves or lambs or ewes and 
lambs). 

(5) The toxic component includes all plants 
which are poisonous or injurious to live- 
stock. Although several plants should be 
assigned to this component regardless of 
nutrient concentration or short-term 
value (e.g., bitterweed), others overlap 
other components and are toxic or seri- 
ously injurious only when taken in ex- 
tremes or by certain animal species (oak, 
mesquite beans, pricklypear, croton, 
Nuttall milkvetch, etc.) . 

Range management practices affect these compo- 
nents of the vegetation in various ways. Range reno- 
vation, including brush control andlor seeding, usu- 
ally increases the production component drarnatica C ly, allowing an increased stocking rate. Often, accom- 
panying reductions in the quality and level compo- 
nents result in reduced productivity per animal unit 
andlor increased supplemental feed requirements. 
Also the resulting vegetative profile tends to favor a 
disproportionate increase of cattle over sheep and 
goats. The non-intensive deferred-rotation grazing 
systems increase both the production and quality 
components and decrease the bonus and toxic com- 
ponents. The intensive, or short duration, grazing 
systems strongly increase the production component. 
Heavy, continuous grazing decreases the production 
and quality components and increases the bonus an* 
toxic components. 

Conclusion 
Much is still to be learned about nutritional value in 

range plants. Oak brush, for example, contains high 
levels of tannins that bind up the protein, reducing 
digestibility and lowering the total value of the for- 
age. Some plants are toxic in small amount2, while 
many more are good forage at moderate levels of 
consumption but can be toxic if consumed in large 
amounts. The data presented are of value in showing 
relative nutritional value of plants and plant types for 
animal production in the Edwards Plateau region of 
Texas. Two clear implications from these data are 1.) 
diversity of range plants provides a greater overall 
opportunity for high quality diet selection, and 2.) 
many forage species are excellent food sources and 
will be inefficiently utilized unless animals (e . g., 
sheep, goats and deer) that have special preferences 
for them are included in the grazing complex. 
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Composition ( E l  ~ . - -  - - - -  
Cell  H:lll I'ho snhor~ l  s 

Co~nl~ion N;lelc (Sci cn t  i  f i c  S a ~ i ~ e )  Co l l ec t ion  Ikltc -. 
Ash 

. -. . . -. - - - -- - 
Pro te in  

llairy g r a m  (Uoutelou:~ h i r  -- -- 

leaves  and stcnis 
leaves  and stems 
leaves  and stems 
leaves  and stems 
leaves  and s te~l ts  
leavcs  and stems 
leaves  and s t c ~ l ~ s  
l eaves  and s te l l~s  
leavcs  
leavcs  and stems 

l la i ry  t r idens  ( f r ionclcron p i  los~uil) 
t o t a l  4/13;7.i 
leaves  and stems 6/28/75 
t o t a l  7/27/73 
l e a v e s  and stems ll1/.5/73 

llal Is  panicurn (Panicllm ha1 1 i  i )  
leaves  and s t e ~ ~ i s  6/28/75 
leaves  and stenis 7/17/73 
leaves  and stems 8/50/73 
leaves  and stems 10/3/73 
leaves  and stems l0/15/73 
leaves  and stems 12/27/73 
leaves  and stems ?/28/7J 

Johnson g r a s s  (Sorghum ha lepensc)  
leaves  5/24/73 
l eaves  and stems 
l eaves  

King Ranch bluestem (Rothr iochloa  i  schaemum 
leaves  and stems I .  o i r )  6/28/73 
l eaves  and stems 7/27/73 
leaves  and stems 10/3/73 

- 
Water Ash 

Composition (%)  
Cell  Wall Phosphorus P ro te in  M)F1 

Common Name ( S c i e n t i f i c  Name) Co l l ec t  ion Date 

King Ranch hluestem (con t .  ) 
leaves  and stems 
leaves  and stems 
leaves  and stems 

Kleingrass  (Panicum coloratum) 
green l eaves  and stems 5/3/73 

L i t t l e  ba r l ey  (Ilordeum pusi l lum) 
l eaves  and stems 5/24/73 

L i t t l e  bluestem (Schizachyricun scoparlum 
leaves  and stems va r .  freclucns) 6/28/73 
leaves  and stems 8/30/73 
leaves  10/25/73 
leaves  and stems 12/27/73 
leaves  and stems 2/1/74 
leaves  and stems 3/28/74 
leaves  5/24/74. 

q leaves  and stems 10/10/74 * leaves  and stems 11/15/74 
leaves  and stems 12/17/74 
leaves  and stems 2/11/75 
t o t a l  9/11/75 
t o t a l  10/31/75 
t o t a l  1/8/76 

? :- 
Meadow dropseed (S@robolus a s p e r  

leaves  var .  drummondli) 7/27/73 

Pinhole bluestem (Bothr iochloa  barbinodis  
l eaves  and stems va r .  p e r f o r a t a l  7/27/73 
l eaves  and stems 10/3/73 
leaves  and stems 
leaves  and stems 
leaves  and stems 
leaves  and stems 
leaves  and stems 



- Composition (%) - - .- - - - - - .- - 
Ash Cell Wall Phosphorus Protein DOM 

Common Name (Sc ien t i f i c  Name) Collect ion Date 
Water 

h r i s t l e g r a s s  (Se ta r ia  Ict~c_ollilh) 
leaves and stems 10/25/73 

Plains lovegrass (Eragrost is  - - in te r s~ed ia )  -. . - - 
leaves and' stems 7/27/73 
leaves and stems 10/3/73 
leaves 10/25/73 
leaves and stems 11/29/73 
t o t a l  8/15/74 

Red grama (Bouteloua t r i f i d a )  
leaves and stems 
leaves 
leaves and stems 
leaves and stems 
leaves,  stems and seeds 
l,eaves and stems 
leaves and stems 
leaves and stems 

2/28/74 

Rescuc grass  (Bromus unioloides)  - 
mostly leaves 3/27/73 
leaves and heads 4/13/73 

Sand dropseed (Sporobolus cryptandrus) 
leaves and stems 7/27/73 

Sideoats grama (Bouteloua curt ipendula)  
new leaves 
green forage 
leaves and stems 
leaves and stems 
leaves and stems 
leaves and stems 
leaves 
leaves and stems 
leaves and stems 
leaves and stems 
leaves and stems 

Common Name (Sc ien t i f i c  Name) Collect ion Date - - 
Il'ater 

- C o m p o s i t i ? n 2 n L .  
Ash Cell Wall Phosphorr~s Protein nml 

Sideoats grama (cont . ) 
leaves and stems 
leaves and stems 
leaves and stems 
leaves and stems 
leaves and stems 
leaves and stems 
leaves and stems 
leaves and stems 
leaves and stems 
t o t a l  
leaves and stems 
t o t a l  
t o t a l  
t o t a l  % - - .  

t o t a l  

Si  1 ver b 1 ues t em (ELrj?ch_llpa ~-~ccJha_r_~~i_d~~ 
leaves and stems var. to r rcyan~rs )  5/24/73 

Slim t r idens  (Tridens mut icus 
3 old and new leaves var. muticus) 4/13/73 * leaves and stems 5/24/73 

leaves and stems 6/28/73 
leaves and stems 10/3/73 
leaves and stems 10/25/73 

Texas cupgrass (Erie&kloa se r icea )  
leaves 1 

leaves 
leaves and stems 
leaves and stems 
leaves and stems 
leaves and stems 
leaves and stems 
leaves and stems 
leaves and stems 
leaves and stems 
leaves and stems 



Common Name (Sc ien t i f i c  Name) Collect ion Date Co, os i t ion  (%) 
m ' i i i l  1 Phosphorus Protein DObl Water Ash 

Texas cupgrass (cont . )  
leaves and stems 
leaves and stems 
leaves and stems 
leaves and stems 

- leaves and stems 
leaves and stems 
leaves and stems 
leaves and stems 
leaves and stems 
leaves and stems 
t o t a l  
leaves and stems 
t o t a l  
leaves and stems 
t o t a l  

Texas wintergrass (St ipa leucotr icha)  
mostly leaves 
green leaves 
leaves 
leaves 
leaves and stems 
leaves 
leaves 
leaves and stems 
leaves and stems 
leaves and stems 
leaves and stems 
leaves and stems 
leaves 
leaves and stems 
leaves and stems 
leaves 
leaves and stems 
leaves and stems 

Common Name (Sc ien t i f i c  Name) Collect  ion Date Composition (". . 

Water Ash Cell Wall Phosphorus Protein DOM 

Texas wintergrass (cont . ) 
leaves and stems 
t o t a l  
leaves and stems 
t o t a l  
t o t  a1 

Tobosa (I l i lar ia  mutica) 
green leaves 
leaves and stems 
1 eaves 

Tumblegrass (Schedonnardus paniculatus)  
leaves and stems 5/24/73 
leaves and stems 7/27/73 
t o t a l  10/3/73 

Tumble windmillgrass (Chloris v e r t i c i l l a t a )  
leaves and stems 10/25/73 

f Vinemesqui t e  (Panicum obtusum) " leaves and stems 7/27/73 
leaves and stems 10/25/73 

White t r i d e n s  (Tridens albescens) 
leaves and stems 7/27/73 

7 : .  
Wright threeawn [Aristida wr igh t i i )  

leaves 4/13/73 
old and new growth 5/24/73 
leaves and stems 6/28/73 
t o t a l  7/27/73 
leaves 8/30/73 
leaves and stems 10/3/73 



Name (Sc ien t i f i c  Name) Collect ion Date -- Composition (%)  
\Vat e r  Ash Cell  Wall Phosphorus Protein WM 

Wright threeawn (cont . ) 
leaves and stems 10/25/73 
leaves and stems 11/29/73 
leaves and some old heads 12/27/73 
leaves and stems 2/1/74 
leaves and stems 2/28/74 

Browse P lan t s  

Common Name ( S c i e n t i f i c  Name) 

Algeri ta  (Berberis t r i f o l i o l a t a )  
shoots 
shoots 
shoots 
leaves and stems 

Ashe juniper (Juniperus s) 
leaves 
leaves and stems 
leaves and stems 
leaves and stems 
leaves and stems 
leaves 
leaves and b e r r i e s  
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 

111 leaves 
# leaves 

leaves 
leaves 

Catclaw acacia  (Acacia g r e g g i i )  
leaves 
leaves ? :- 
leaves and twigs ' 

Collect ion Date 
Water Ash 

- Composition (%) 
Cell Wall Phosphorus Protein DOM 

14 0.27 16 86 
20 0.25 13 85 
14 0.27 16 8 7 

0.29 15 89 
" ,yr. 

# 1  
34 0.08 6 68 
33 0.12 7 64 
34 0.11 7 6 3 
32 0.11 8 64 
3 1 0.08 6 62 

0.07 5 64 
0.10 7 4 8 
0.12 5 65 
0.15 10 62 
0.11 7 65 
0.11 7 67 
0.10 7 65 
0.09 6 60 
0.12 7 66 
0.09 6 59 
0.10 7 63 
0.11 7 66 
0.10 7 70 

(rr 0.10 7 65 



Collect ion Date --- 
Ash 

5 
6 
6 
6 
7 
7 

, 4  
6 
6 
7 
8 
6 

Elbow bush (Forest iera  pubescens) 
leaves and twigs 
leaves and twigs 
leaves 
leaves 
1 eaves 
leaves 

r t a: 

leaves 
leaves 
leaves 
leaves 
leaves 
leaves 

Mescalbean (So~hora  secundif lora)  
seeds 
leaves 
leaves 

Mesquite (Prosopis nrandulosa) 
leaves 
leaves 
leaves and twigs 

Netleaf hackberry (Ce l t i s  r e t i c u l a t a )  
leaves 

Plateau oak (Quercus v i rg in iana  
leaves and ca tk ins  var .  fusiformis)  
new leaves 
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 

Common Name ( S c i e n t i f i c  Namel Collection Date C o ~ o s i t i o n  (%) ---- - --- 
Cell Wall Phosphorus Protein DOM 

- -- - 
Water Ash 

Plateau oak (cont . )  
leaves 
leaves 
leaves 

-- 
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 

Pricklyash (Zanthoxylum 2.) 
leaves and twigs 
lcaves 
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 

Prickly pear  (Opuntia s p . )  
c ladophylls  
c ladophylls  
cladophylls 
f r u i t  
c ladophylls  
c ladophylls  



:ommon Name (Sc ien t i f i c  Name) Collect ion Date Composition (%) 
Ash Cell Wall Phosphorus Protein DOM 

- - - 
Water 

e r r y  juniper 
eaves 
eaves 

(Junipcrus pinchoti)  -- 
4/13/73 

12/27/73 
5/24/74 
6/25/74 

10/10/74 
11/15/74 
12/17/74 

2/11/75 
7/11/75 

10/31/75 
1/8/76 

leaves 
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 

Sacahuista (Nolina texana) 
buds 
buds 
leaves . 
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 

Sens i t ivebr ia r  (Schrankia roemeriana) 
leaves and twigs 1 leaves 

m n k b u s h  (Rhus aromatics 
leaves and twigs var. f l abe l l i fo rmis )  3/27/73 
leaves and twigs 4/13/73 

k leaves 5/24/73 
leaves 3/28/74 

xas persinnnon (Diospyros texana) 
leaves and twigs 
leaves 

k leaves 

Conqnon Name (Sc ien t i f i c  Name) Collect ion Date Composition (%) - 
Water Ash Cell Wall Phosphorus Pro te in  DOM 

Texas persimmon (cont . )  
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 
1 eaves 
leaves 
leaves 

White honeysuckle (Lonicera a l b i f l o r a  
leaves var. a l b i f l o r a )  
leaves 

White shin oak (Quercus durandii  
l a v e s  and t w r a r .  brevi loba)  
ldaves 
leaves 
leaves 
1 eaves 
leaves 
leaves 
leaves 

, leaves 
ke'ave s 
leaves 
leaves v leaves 
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 



Common Name (Sc ien t i f i c  Name) 

Yucca (Yucca sp.) 
flowers 
flowers 
flowers 
leaves 

Collect ion Date Composition (%) 
Water Ash Cell Wall Phosphorus Protein 

3/27/73 84 7 14 0.51 2 2 89 
4/13/73 85 8 15 0.45 22 87 
5/24/73 85 8 11 0.47 14 58 

10/25/73 59 4 69 0.10 7 4 2 

Forbs - 

Common Name (Sc ien t i f i c  Name) Collect ion Date 
Water 

Composition -0 
Cell Wall Phosnhorus Protein DOM 

Anemone (Anemone heterophylla)  
t o t a l  
t o t a l  
leaves and stems 
leaves and stems 
t o t a l  

Bitterweed (Hymenoxys odorata) 
t o t a l  
t o t a l  
t o t a l  
t o t  a1 
leaves, stems and flowers 
leaves and stems 
leaves and stems 
leaves and stems 
t o t a l  
leaves and stems 
t o t a l  

.I t o t a l  * t o t a l  
t o t a l  
leaves and stems 
t o t  a1 
t o t a l  
leaves and stems ;I :- 

Bladderpod (Lesquerel l a  gordoni) 
t o t a l  
t o t  a1 
f r u i t  
t o t a l  

Blue-eyegrass (Sisyrinchium 3.) 
t o t a l  



Common Name (Sc ien t i f i c  Name) Collect ion Date 
i f - 7  

Composition (%) 
Water Ash Cell Wall Phosphorus Protein DOM 

adleaf milkweed (Asclepias l a t i f o l i a )  
'leaves 8/30/73 

Buffalo gourd (Cucurbita foet idiss ima) 
1 eaves 7/27/73 
leaves 
leaves 
leaves 
leaves 
leaves 

Cedar plantain (Plantago h e l l e r i )  
t o t a l  4/13/73 
t o t a l  3/28/74 

Common broomweed (Xanthocephalum x.) 
leaves and stems 5/24/73 

Common dyssodia (Dyssodia pentachaet a) ) leaves and stems 6/25/74 

Common horehound (Marrubium vulgarel  
t o t a l  3/27/73 
leaves 
leaves and stems 
leaves and stems 
t o t  a1 
t o t a l  
leaves and stems 

Cornsalad (Valer ianel la  z.) 
t o t a l  
t o t a l  

Common Name (Sc ien t i f i c  Name) 
. . 

Co 11 ec t  ion Date c _ o ~ o ~ ~ ~ l - ? ~ . - I ~ d  
Water Ash Cell Wa 11 Phosphorus Protein DM 

Croton (Croton sp. ) 
t o t a l  
t o t a l  
leaves and stems 
leaves and stems 
leaves and stems 
t o t a l  
t o t a l  
t o t a l  
t o t a l  
t o t a l  

Dayflower (Commelina s p . )  
t o t a l  

Dozedaisy (Erigeron sp. 1 
t o t  a1 
t o t a l  
t o t a l  

ditchmans h r i t ches  (Thamnosma texana) * t o t a l  3/27/73 

Engelmanndaisy (Kngelmannia pinnat if id:] I 
t o t  a1 4/ 13/73 76 38 22 0.18 14 39 
leaves 5/24/73 33 18 26 0.13 I? 59 
t o t a l  

3, :- 
5/24/73 7 0 11 39 0.17 9 44 

t o t a l  11/15/75 76 12 9.211 14 65 

w o ; : a x  prol i  f e y )  

t o t a l  
t o t a l  0 Ot31 

heningl,rirnros'e (Oenothera - ----- - -- sp.)  
t o t a l  
t o t a l  



Composition (%) 
Water Ash Ce l l  Wall Phosphorus P ro te in  DOM 

Common Name ( S c i e n t i f i c  Name) Co l l ec t ion  Date 

Feather da l ea  (Dalea formosa) 
l eaves  and twigs  

Indianmallow (Abutilon incanum) 
t o t a l  
t o t a l  
t o t a l  

Lemon heebalm (Monarda c i t r i  o d _ o ~ ~ )  
leaves  and f lowers  

Mexican sagewort (Artemis ia  l udov ic i ana )  
leaves  and stems 5 / 2 4 / 7 3  
t o t a l  
t o t a l  
t o t  a1 
t o t a l  
leaves  and stems 

Mountain pink (Centaurium b e y r i c h i i )  
t o t a l  
t o t a l  

Noseburn (Tragia sp .  ) 
t o t a l  

Nu t t a l l  milkvetch (Ast r aga lus  n T t t a l l  it!!:) 
t o t a l  3 / 2 7 / 7 3  
t o t a l  4 / 2 4 / 7 4  

Orange zexmenia (Zexmeni? Lisy9&) 
t o t a l  
leaves  and stems 
leaves  
leaves  and stems 
leaves  and stems 
leaves  and stems 
t o t a l  
t o t a l  
leaves and stems 

Co l l ec t ion  Date Common Name (Sci cnt  i f i c  Name) C o ~ o s i t i o n  (%) - - -- -- - -- - - 
Water Ash Cel l  Wall Phosphorus P ro te in  DOM 

Oxnlis (w ST.) 
t o t a l  
leaves  and stems 
leaves  and stems 
leavcs  and stems 
t o t a l  

Pepperweed (Lepidium x. ) 
t o t a l  
t o t a l  

Por tulaca  (Por tulaca  sn. ) 
t o t a l  

Purple groundcherry (Physa l i s  l o b a t a )  
t o t a l  

Redseed p l an ta in  (Plantago rhodosperma) 
J t o t a l  

t o t a l  
i n f lo re scence  
leaves 
t o t a l  
t o t a l  
t o t a l  
t o t a l  :- 

t o t a l  
t o t a l  
t o t a l  
t o t a l  

Sage (Sa lv i a  s.s.) 
totai-- 



Common Name (Sc ien t i f i c  Name) Collect ion Oate Composit ion (%) 
Cell  Wall Phosphorus Protein OOM 

-- 
Water Ash 

[Carex sp.)  
j a l  - 

v e s  
leaves 
leaves 
leaves 
leaves 
leaves 
1 eaves 
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 
1 eaves 

t o t a l  
leaves 
leaves 
leaves 
leaves 

S i lve r lea f  nightshade (Solanum elaeagnifo*) 
leaves and stems - 5/24/73 

Spreading s i d a  (Sida f i l i c a u l i s )  
t o t a l  

Sweet g a i l l n r d i a  (Gail l a rd ia  sauvis)  -- - - -- -- - 
t o t a l  3/27/73 81 16 2 6 0.28 19 
leaves and stems 3/28/74 76 18 0.22 19 

Colmnon Name (Sc ien t i f i c  Name) Collect ion Date - 
Water 

Composition (%) 
Ash Cell Wall Phosphorus Protein OOM 

Texas bluebonnet (Lupinus texensis)  
t o t a l  3/27/73 
t o t a l  4/13/73 
leaves 10/25/73 
t o t a l  3/28/74 
t o t a l  2/11/75 

Texas f i l a r e e  (Erodium texanum) -- 
t o t a l  

Twoleaf senna (Cassia roemeriana) 
tops 
leaves and twigs 
leaves and stems 
t o t a l  
t o t a l  
t o t a l  
leaves and stems 
leaves and stems 
leaves and stems 
t o t a l  

S. Umight [~rair ic-coneflower (Rat ibida colunmaris) 
t o t a l  4/13/73 
t o t a l  
leaves, stems and new growth 
leaves and stems 
t o t a l  
t o t a l  7 :, 
leaves and stems : 
t o t a l  

a:: 
A e a v e s  and stems 

leaves 
t o t a l  



Common Name ( S c i e n t i f i c  Name) Co l l ec t ion  Date 
Water 

Wedgeleaf draba (Labs cune i fo l i a )  
t o t a l  

Yellow stonecrop (Sedum nu t t a l l i anumj  
t o t a l  4/13/73 90 
t o t a l  5/24/73 8 7 

P ro t e in  
Composition (%) 

Ash Cel l  Wall Phosphorus DOM 
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