A61-640-8M-L180

TEXAS AGRICULTURAL EEXPERIIVIENT STATION .

A. B. CONNER, DIRECTOR

COLLEGE STATION, BRAZOS COUNTY, TEXAS

BULLETIN NO. 586 . JUNE 1940

DIVISION OF CHEMISTRY~
and
DIVISION OF I BOTANY

Composition and Utilization of Range
Vegetation of Sutton and Edwards
Counties

AGRICULTURAL AND MECHANICAL COLLEGE OF TEXAS
T. O. WALTONl, President



Chemical analyses were made of 349 samples of range vegeta-
tion, and a study of the various kings of vegetation eaten by cattle,
sheep and goats was made in [Sutton and Edwards Counties.

Cattle fed on the smallest numbers of different kinds of plants,
sheep came next, while the diet of {the goats was quite diversified.

. The work indicated that the forage supplied sufficient guanti-
ties of lime (calcium) to the cattle, sheep and goats. The protein
was probably insufficient in the rations of the cattle in February,
March, April, and November of the years studied. The protein
was probably insufficient in the rations of the sheep and goats
only in one month (November) of the period studied. The phos-
phoric acid was probably insufficient in the ration of the cattle
from September through February, that of the sheep in December
1930, January 1931 and September to December 1931, and that of
the goats was probably deficient from October 1930 through Feb-
ruary 1931 and October, November, and December 1931.

In order to facilitate comparisons, the percentages of protein,
lime and phosphoric acid are expressed in grades for the various
foerages, with Grade No. 1 containing those with the highest per-
centage and Grade No. 5 containing those with the lowest.
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BULLETIN NO. 586 JUNE 1940

Composition and Utilization of Range Vegetation of Sutton
and Edwards! Counties

G. S. Fraps, Chief, Division of Chemistll’y, and V. L. Cory, Acting Chief,
Division of Botany

It is well recognized that during some seasons of the year, range
animals ‘do well, while during other s’easons, they are not so thrifty.
Also ranges differ from one another. |[The same kinds of plants differ
in nutritive value during the various seasons of the year. Investigation
is needed to ascertain the extent of these differences and how to correct
them.

In order to secure information as to the nutritive values of range
vegetation at different seasons of the year in typical localities, an exten-,
sive series of samples of range vegetatlon was collected in Sutton County
and Edwards County and subjected to' analysis. Some of the samples
were collected at different times during the season, while only a few
samples of the others were collected. Some of the plants collected are
eaten only to a small extent, by the range ammals, and others not at all,
but analyses seemed to be desirable.

The work was conducted from October 1930 to December 1931, inclusive,
on the Ranch Experlment Station, (Texas Substation No. 14) which is
located in Sutton and Edwards Counties, in the Edwards Plateau, where
the pastures are fenced and in which grazing is continuous. Some of
the samples were collected from a wider area. The native vegetation,
according to Carter (Bulletin 431) is a thin cover of short grasses,
largely buffalo and mesquite grasses, with scattered growth, in many
places, of small trees, chiefly live oak and shin oak, with many shrubs.
The elevation is 2000 to 4000 feet above sea level. The average annual
rainfall is 20 to 25 inches. The soils are derived from limestone. Analyses
" reported by Fraps and Fudge in Bulletin 549 indicate that the soils have
a fair to good content of total, acid-soluble, and active potash, acid-

Rainfall recorded at Substation No. 14, Sonora, Texas

Rainfall, inches

1930 1931
January 4.26
Februaly 5.78 -
March. .. 3.15
April.. ... .. 1.21
May........... 3.22
June. 1.60
July........ 4.41
August. . ... 4.36
September 2.85
October. . . ... e 3.48
November 5.04
December 9.08
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soluble lime and magnesia and basicity and are neutral to slightly alkaline
in reaction. The content of total phosphoric and of active phosphoric
acid are fair to low, while the nitrogen content ranges from fair to high.

As the climatic conditions affect the growth of the vegetation, the
rainfall at Sonora, Sutton County, for the period of the study, is given
below. The rainfall for October, November, and December 1930 was
high, and for 1981 was considerably higher than the average.

During the period of collection of the samples, representative animals
were followed on the range, and the time spent by them in grazing on
different kinds of plants was recorded. This record was taken as a
rough measure of the quantity of the various forages being eaten.

Cory, in a previous bulletin (367) gives a description.of the activities
of cattle, sheep, and goats on the range, and a summary of the time
spent in travel, in feéding, drinking water, and resting, together with
descriptions of the more important plants that were eaten.

The term forbs is applied to herbaceous plants, not grasses, which are
eaten by cattle, sheep and goats and are sometimes called weeds.

Composition of the Vegetation

The usual feeding analyses of the various kinds of plants collected
and dried (numbering 349) are given in Table 1 together with the date
of collection. They are arranged in alphabetical order, accordmg to the
botanical name. The ordinary name is also given, when available.

Table 2 contains a list of the ordinary names used in this locality,
together with the corresponding botanical names. The ordinary name
may be different in different localities for the same kind of plant, as
shown by the botanical name, and the same ordinary name may be used
for different kinds of plants, so that the ordinary name is not always
definite.

These analyses show not only the composition of the plants eaten by
the cattle, sheep and goats, but also the composition of some of the other
vegetation. With the forages eaten more frequently by the animals,
several analyses were made at different periods of growth. The younger
plants are usually higher in protein, and lower in crude fiber, than the
older plants. Some of the old plants are very low in protein. The
mineral content of potash (K:0), lime (Ca0O), magnesia (MgO), phosphoric
acid (P.0s), and the grades in protein, lime and phosphoric acid are
given in Table 4.

Grades of Protein, Lime, and Phosphoric Acid in thé Vegetation

In order to facilitate comparison of the composition of the samples,
they are grouped into 5 classes or grades, according to their content of
protein, phosphoric acid and lime. A similar system of grading the
percentages of constitutents has been used with soils (Bul. 449) and the
same system with forage grasses of the East Texas Timber Country (Bul.
582). The grades are to a certain extent empirical, but the grouping
of the analyses has been made so as to carry as much meaning as possible.
The grades selected, with their provisional interpretation, are given in




Table 1. Percentage Composition of Forage Plants of Sutton County, as Dried for Analysis

. Nitrogen
Stage of growth or character of sample Date Protein Ether Crude free | Water
collected extract fiber extract
. 1930-31
Abutilon incanum, Indian mallow
FrUItIRg . oo e 6/13 /31 17.55. 1.32 22.44 41.58 7.39
Preflowering. .. ..vve et 8/24/31 18.70 1.95 19.31 44 .43 6.93
Acacia angustissima, prairie guajillo
FOLIAGE . . .ot 5/ 1/31 27.37 2.43 14.68 44.33 7.02
tops of flowering................ e e 7/15/31 22.03 4.61 16.83 44.94 6.71.
Acacia Roemeriana, catsclaw »
fOliAgE . ettt 6/ 1731 19.58 2.34 18.71 48.27 6.93
foliage. .. ... oo 7/14/31 18.60 4.31 18.98 46.30 6.37
Acalypha gracilens, slender three«seeded mercury
FrUI I g, L e 8/28/31 14.77 |-3.25 16.43 49.94 7.89
Acleisanthes longiflora, angel trumpets .
Preflowering......covvveueeneenaeanns e iaeeeeeenaeer e, 7/14/31 22.75 1.94 23.07 35.42 6.36
Actinea odorata, poison bitterweed
stems and leaves preflowering 1/23/31 31.21 3.05 8.12 38.92 8.07
'stems and leaves preflowering . 2/24/31 29.68 3.01 11.89 33.64 9.82
stems and leaves flowering.............ooviiiiei i, 4/ 1/31 11.04 3.26 19.29 52.39 8.24
Actinea scaposa linearis
fruiting. . 6/ 2/31 11.52 6.70 23.45 41.95 7.90 _
Agave lechegullla lechugullla i
foliage minus points and bases...................ooiiiiiaa 2/27/31 6.50 223 .25.96 52.15 4.91
Allium Drummondii, white onion . _
Breen PATtS ... ..o et 4/30/31~ 11.46 1.75 20.69 50.21 8.64
Alternanthera repens
fruiting. ... .o e - 8/24/31 19.64 1.50 13.79 38.18 7.00
Amaranthus Berlandieri
fruibing . . .o e 8/24/31 24.46 1.59 10.47 37.61 6.45
Amaranthus blitoides ’
reen parts. 6/ 1/31 25.29 1.33 10.99 36.30 6.20
ruiting. . 8/24/31 17.25 1.18 112,21 38.17 6.58
Amaranthus Palmeri
flowering SPikes. . .....uuuiiiii it i i e 8/24/31 15.82 1.94 20.00 44.20 7.20
Amaranthus retroflexus
Breen DATLS. . .ottt ittt e et 6/ 1/31 23.91 1.38 9.98 -40.09 7.11
Ambrosia psilostachya, ragweed
Breen PATtS. ... ...ttt ittt e e 6/ 3/31 21.82 4.95 10.98 39.25 8.65
Andropogon cirratus :
plants in head........... e e e 9/28/31 3.35 1.67 33.62 49.06 7.95
Andropogon saccharoides, silver beardgrass
stems and foliage. ............... .....¢ e e 6/14/31 : 7.50 1.60 32.00 42.24 7.22
green growth; preheading.................. ... . ool 7/13/31 10.35 2.08 30.14 42.79 6.62
past maturity, stems out. . ........ ... ... i 11/11/31 3.73 1.72 31.36 47.92 6.64

0000 B
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61
.84
53
35
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Table 1. Percentage Composition of Forage Plants

of Sutton County, as Dried for Analysis—Continued.

’ ' Nitrogen
Stage of growth or character of sample Date Protein | Ether Crude free Water Ash
collected extract fiber extract
. h 1 1930-31

Aphanostephus humilis

pgrzen paﬂ'ts .............................................. 4/30/31 12.33 2.28 17.17 52.08 7.96 8.18

flowering. .......................... 5/23/31 7.96 2.57 26.57 48.62 7.81 6.47

flowering and fruiting. ........ .. .. ... 7/14 /31 14.15 3.38 24.47 43.25 7.09 7.66
Aristid rpurea, purple three-awn gra;

past ARy b eV grass 9/26/31 | 547 | 157 | 3121 | 45.92 | 7.86 | 7.97

past maturity; some green basal growth 10/19/31 5.60 1.49 29.64 44.60 7.93 10.74

past maturity; some green basal growth 11/13/31 6.07 1.28 32.56 43.81 6.86 9.42

mixgd cured and green. . e amny apaas T e 12/14/31 6.08 1.47 35.01 45.67 6.38 5.39
Aristida Wrightii, Wright t -a

rflsolSUy I;;gtu;é. .. .1.g ..... ree . s .. 11/20/30 6.45 1.56 30.88 44 .09 6.58 10.44

mostly mature. .......... ... . .. L. Lo oLl 12/19/30 8.90 1.58 25.84 42.98 7.51 13.19

cured growth. . .. ... ... .. .. L o 2/ 3/31 6.62 1.42 28.22 45.40 7.33 11.01

mixed green and cured. . .................. ... 2/25/31 8.70 1.69 25.23 43.36 8.85 12.17

reen foliage and stems......... ... .. ... .. . . . .l 6/ 4/31 7.21 1.26 35.06 41.23 7.23 8.01

foliage, mostly green. .. .............. ... 8/24 /31 7.36 1.89 31.74 43.36 6.11 9.54

matured.. . ... ... ... 9/26/31 5.56 1.48 33.60 42.49 7.59 9.28
Artemisia vulgaris gnaphalodes, woolly wormwood R

tops of plée%lowergingpplants ....... y ......................... 7/13/31 10.56 5.55 31.20 39.76 7.01 5.92
Aster ericoides

budding and flowering................. ... ... .. ... ... ... . ... 9/28/31 6.92 4.53 19:17 54 .55 9.01 5.82
Ast lus Nuttalli , Nuttall milkvetch

Syfﬁlgr?gu;ree‘rll. -a‘ 1anus .. u a m1 Vec ............. e 3/24/31 20.80 2.72 13.48 46.27 7.98 8.75
Ast ] ilentus, thi ilk h

Syroalugrilgugr::zc.l.?n. us .. mml vetc .......................... 3/23/31 21.67 2.23 15.73 45.02 8.09 7.26
Avena sativa, oats

luxuriant green growth..................................... 12/18/30 25.63 5.00 16.59 30.15 8.96 13.67
Berberis trifoliata, ito

emature fnli;ge. agrl ........................................ 11/19/31 10.32 2.38 30.59 47.61 6.13 2.97
Boutel t1 ide-oat.

Orgoest(igan?:{u:‘%e,‘?d‘.ﬂ.é’. S e 12/19/30 6.41 2.04 | 25.71 46.29 | 7.60 12.22

mostly plants in head. .. ............ ... iiii 7/13/31 7.56 1.66 33.70 43.59 6.50 6.99

1 irsuta, hai :

Bofgli?t(i)r?ga. hlrsua, halrygrama ................................ 8/31/31 7.71 1.66 31.89 44 .61 6.49 7.64
Boutel trifida, red

o]ila:torl;ztl;l}iiya. . 'r'e' . grama .................................. 9/26/31 6.99 2.08 30.34 44 .49 8.15 7.95
Bt i ifoli

of?;&z?;gg.t.e.n.u,lf?l,l? ......................................... 8/28/31 10.61 2.00 22.57 48.80 | 7.20 8.82

tharti a

Brﬁ)rlril:gse,capreage;cdui;’gTe.sf:]jl.e. gr . SS .............................. 3/23/31 11.08 2.43 24.99 46.30 7.20 8.00

plantsinhead.... ... ....... .. ... ... ... . 5/ 1/31 11.65 1.19 24.60 49.53 7.76 5.27

foliage, preheading. ...............oviiuuninnn 2/24/31 21.99 3.22 20.16 36.42 8.81 9.40
Buchloe dactyloides, buffalo grass

luxuriant g¥een growth; second clipping. . ..................... 5/28/30 11.55 1.79 23.85 48.31 7.02 7.48
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luxuriant maturing growth............ .. .. .. ... 0. e

MOSELY MALUTE. . . oottt et e s

mostly mature. .. ... ... e

mestly Green. .. ... . e

luxurianl greem. ... ... .. i

green growth after mowing............

partly cured foliage. .. ........ ... i i
Bumelia texana

mature feliage. ... ... L e
Callirrhce pedata, annual poppy mallow

BrEEM DATES. . o ittt e e e e
Carex planostachys, thicket sedge

3 T3 P

[ T3 ¢S P

mostly green fcllage .................................

green foliage.. ... ...t e
Cassia Roemeriana, Roemer senna

leaves of mature plants ......................................

tops with flowers and fruits. .
Celtis reticulata, hackberry

foliage. . .
Centaurium ca]ycosum centaury

flowering plants. .. ....... ... i
Chamaesaracha sordida

flowering and fruiting plants. . ........... ... ... ... ... ...
Chenopodium albescens

green parts
Chloris Virgata, feather fingergrass

fruiting plants. ....... .. i e e
Chloris sp.

cultivated-preheading plants.. ............... .. ... 0 0.
Cirsium austrinlum, Southern pasture thistle

green parts.
Clematis Drummcndu Texas virgin bower

flowering plants. ... ... . .. e
Colubrina texensis

foliage from younggrowth. ... ... .. ... ... ... ... i

foliage from new growth.......... ... ... ... . . .. i,
Condalia obtusifolia, lote bush

Croton corymbulosus )
Breen PaTlS. . ... i i i e e e
Croton monanthogynus, annual croton
TeeN PaTls. . ... . e e
Aruiting plants. . ....... . ... L E N
tops of fruiting plants. .. ......... . .ot
fruiting tops. . . ..o e

11/18/30
6/ 2/31
11/20/30
2725731
11712731
12714731

7/ 9/31
8/28 /31

6/ 3/31
6/ 2/31
9/ 5/31

5/ 1/31

8/31/31
8/24/31
5/ 1/31
8/31/31

11/19/31
11?12?31

6/ 4/31
7/15/31

12/18/31
6/ 5/31
6/ 2/31
8/31/31

9/28731
10720731
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Table 1. Percentage Composition of Forage Plamts of Sutton County, as DPried for Analysis—Continued.
.1 Nitrogen
Stage of growth or character of sample Date Protein | Ether | Crude , free Water Ash
! collected ' extract | ° fiber extract S
R 1930-31 )

Croton neomexicanus, New Mexico croton .
fruiting plants.... ... ... e 10/ 3/31 15.14 3.88 '22.00 45,29 '| 7.47 6.22

Cucurbita fcetidissima, prairie gourd : . .
foliage of fruiting plants. ............ ... ... ....c.iiiiinn.. 7/15/31 | 23.44 3.73 9.43 35.93 7.58 19.89

Cuscuta exaltata, livecak dodder B i - o
succulent stems. .. ... ... Lo 7/13/31 7.12 1.56 22.85 59.38 6.37 2.72

Cynodon dactylon, Bermuda grass ’

. luxuriant maturing growth........... ... ... ... .. .. 10/21/30 12.37 1.99 21.78 45.71 7.25 10.90
mature growth.... . ... ... oL 11/20/30 9.84 1.55 23.21 47.59 7.19 10.62
mature growth. ... .. ... ... . il 12/19/30 8.37 1.35 31.64 51.90 7.76 8.98
luxuriant green growth 6/ 3/31 17.85 1.64 24.07 37.77 6.93 11.74
planis headirg. .. ... 7/ 9/31 11.10 1.77 23.43 47.11 7.04 ‘9.55
partly cured foliage. . 8/31/31 8.34 1.48 21.64 53.32 6.47 8.75
luxuriant green growth. 10/20/31 ‘14.91 2.49 21.52 45.08 7.12 8.88
luxuriant green growth. .. .. 11/11/31 12.45 2.30 24.94 44.96 7.04 8.31
luxuriant partly cured 12/12/31 10.16 1.50 25.59 46.94 7.29 8.52

Dasylirien texanum, soto
distal pertions cf foliage. ........... .. .. oo 2/27 /31 6.61 1.97 36.20 45.12 7.29 2.81

Daucus pusillus, wild carrot .

Breen DArtS. .. ... ... ... . s 5/ 1/31 10/85 2.86 14.39 55.39 8.09 8.49
fruiting umbels. ... ... ... ... 6/17 /31 10.44 8.58 19.95 42.81 9.68 8.54

Descurainia pennata, tensy mustard
green parts of flowering plants............................... 2/25/31 34.20 1.99 14 .67 28.20 8.59 12.35

Desmanthus fallax N
flowering. ... ... ... 6/ 2/31 17.09 2.34 18.91 48.78 7.717 5.11

Digitaria sanguinalis, crab grass
plantsheading. .. ... .. ... ... i 7/ 9/31 12.33 2.82 26.40 38.23 6.93 13.29

Digitaria sp. /
cultivated, fruitingplants........... ... . ... .. o 8/24/31 12.56 3.13 30.33 38.11 6.51 9.36

Diospyrcs texana, Mexican persimmon
mature folisge........ ... ... 10/16/30 11.52 9.64 18.98 45.19 6.01 8.66
youngerfoliage............ ... ... .. ... i i 6/ 1/31 15.21 3.99 20.39 46.03 6.93 7.45
foliage; mestly disessed......... . ... . ool 10,/20/31 9.87_ 7.13 19.38 43.80 6.65 13.17

Draba cuniefolia, Whitlow wart .
green parts of flowering plants............. ... ...l 2/21/31 14.40 1.92 16.06 43.28 8.55 13.79

Echinochlca colonum, jungle rice
fruiting plants. ... ... .. e 8/24/31 16.30 2.24 27.77 34.66 6.23 12.80

Elymus brachystachys, wild rye
plantsinhead..... . ... ... ... .. .. i 6/ 2/31 ‘11.93 1.48 32.93 37.95 6.77 .94

Engelmannia pinnatifida
foliage, rosette stage. . ............o i 2/25/31 21.59 1.10 9.24 44.94 6.94 16.19
foliage and stems. . ... ...coiiiiin i e e 4/29/31 13.87 1.81 23.95 41.90 8.52 9.95

1} 9
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Ephedra antisyphilitica, jointfir

green stems of budding plants................................
Eragrostis cilianensis, stinkgrass

maturing plants. ............ ... O
Erigeron canadensis, Canada ﬂeabonc

tops of flowering plants ......................................
Eriochloa gracilis

fruiting plants. . ... ... .. .. oo
Erodium cicutarium, filaree

green parts—f’owermg Stage. ... e
Erodium texanum. large-flowered stork’s bill

foliage from Soncra....... ... ... ... .. Lo,

foliage from Sanderson. . ..........uuerennninenn
Euphoribia cictyesperma

young plants.. ... ...
Euphorbia prostrata

fruiting plants. . ... ...
Evax multicaulis, evax

young plants. ... ... ... e

malure plants. .. ... . . e e e
Evax prclifera, evax

mature Plants. .. ... e
Festuca octoflora, annual fescue grass

young plants—preheadmg ........................... e

green plantsinhead. ... ... .. ... ... . .. L ..
Forbs, mixed

stems and foliage. . ....... .. ... ... . Lo

stemsand foliage. ......... ... ... ... oo T

young plants. . . .
Forestiera neomexicana '

young foliage. . ... ... . e

foliage............. .. .. Ll L O, g

follage. ... e
Galllardla pulchella Indian blanket

fruiting plants. .. ... e ¥

Gaura coccinea

fruitingplants. ... ... . e

buddingplants. .......... ... . . e
Gaura parviflora

fruiting plants, . ....... . ... o
Geranium carolinianum, geranium

green Parts. .. ...... ... . e
Grasses, mixed (Carex, Stipa, Elymus, etc.)

=4 L) O P

green growth .
Gulierrezia mlcrocephala (pcrenmal) snakeweed

flowering plants . ...... .. ... nt i e
Gutierrezia texana, (annual) snakeweed

BreeN DATES . ... .. e e
Hedeoma Drummondii :

fruiting plants. .................... e

3/ 1/31
8/24/31
8/ 6/31
9/ 5/31
2/27/31

2/24/31
2727731

3/30/31
8/24/31

3/30/31
5715731

6/ 2/31

3/23/31
4726731

10/18/30
12718730
2773731
3/30/31
6/ 4731
7715731
6/ 4/31

6/17 /31
8/31/31

5/ 1/31
4/30/31

1/24/31
12/18/31

10/ 3/31
6/ 1/31

6/ 2/31

11.
14.
12.
24.

23.
21.

11.
14.

13.
10.

18.
9
20.

22.4
18.

11.

10.
13.

23.
12.

12.
12.5

13.

—
w O b

DWW DWW N NN A W NN =N e e e

DN = = WON B =N

N NN O O NN O © 0 N »

R O N 0N N AL NN N N

6.00
10.18
8.20
9.80
14.55

11.59
8.84

6.08
14.30

- 20.55
11.81

23.30

8.48
6.71

14.38
12,
720782
6.03
7.09
10:38

6.89
6.55

11.75
12.04

10.45
12.69

3.94
5.65

7.35
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Table 1. Percentage Composition of Forage Plants of Sutton County, as Dried for Analysis—Continued.
. Nitrogen
Stage of growth or character of sample Date Protein Ether Crude ree Water Ash
callected extract fiber extract
. 1330-31

Helenium micrecephalum, small-headed sneezeweed

preflowering plants........ ... ... .. .. i 4/22/31 17.11 4.38 10.02 48.59 8.67 11.23
Helianthus annuus, sunflower ) . )

foliage of ﬂowermg plants...... ... .. i 7/14/31 18.91 6.41 9.86 41.31 7.91 15.60
Helianthus ciliaris, blueweed

tops of ﬂowermg Plants. ... 7/15/31 14.63 4.99 14.85 45.00 8.14 12.39
Hilaria Belangeri, curly mesquite grass _

frésh green growth. ... ... .. 10/20 /30 16.04 2.29 23.75 36.19 7.12 14.61

mostly mature growth............ ... .0 ittt 10/21/30 9.44 2.28 24.73 41.07 8.14 14.34

with flowering stalks. . .................. ... . .o 11/19/30 9.79 2.41 24.40 42.43 6.74 14.23

mostly mature growth...... ... ... ... .. oo 12/19/30 6.11 2.06 23.46 44.07 6.63 17.67

cured growth........ 1/23/31 6.01 2.02 25.98 44.09 7.92 13.98

cured growth.................. 2/25/31 5.32 2.16 25.80 43.36 7.92 15.44

large green growth 6/ 2/31 9.04 2.55 27.80 43.81 6.89 9.91

plantsin head...... 7/ 9/31 10.13 2.19 26.95 40.52 7.13 13.08

green plants. ... ... 8/31/31 10.13 219 28.15 38.51 5.99 15.03

partly cured foliage PR 9/22/31 7.15 2.38 26.78 44 .26 8.16 11.27

cured foliage..... 10/19/31 6.24 2.42 24.74 46.32 8.03 12.25

cured foliage. . 11/13/31 5.15 1.91 26.51 44 .23 7.08 15.12

cured foliage 12/14/31 7.05 2.56 28.13 44 .87 6.65 10.74
Hordeum pusnllum little barlcy

green plantsin head. ...... ......... ... ... 00 oo 4/30/31 9.58 1.64 27.59 47.37 6.25 7.57
Hoffmanseggia br._chycarpa - .

fruiting plants. ... ... ... ... .. i 8/28/31 13.60 2.32 15.77 53.41 7.59 7.31
Houstonia angustifolia

ruiting ODPS. . .o 10/20/31 7.35 7.04 24.05 50.06 7.99 3.51
Juniperus Pinchoti, Pinchot juniper

fruits—mature. . ............ 12/18/30 5.94 11.12 29.35 35.98 14.77 2.81

foliage....... ............ 3/24/31 7.93 9.48 18.45 52.05 7.66 4.43
Kallstroemia intermedia, caltrop

fruiting plants................... PP 6/17/31 16.95 1.91 18.29 42.88 7.18 12.79
Krameria secundiflcra ) .

fruitivg plants.. . ...... .. ....... . . ... ... e 6/ 4/31 13.31 1.52 16.77 55.97 7.35 5.08
Lepidium las1ocarpum Wrxghtu Wright peppergra"s

young stems and leaves. . ...... . ... 0 oo 1/24/31 34.83 1.56 9.60 31.72 8.12 14.17

preflowering mostly. .. . ...... ... ... Lol 2/24/31 37.40 1.87 12.51 31.26 6.19 10.77

floweringmostly....... ... . . ... e .. 3/23/31 24.72 1.58 17.12 40.46 7.73 8.39

flowering and fruiting mestly.... .. ... ... iii...iii... 4/29/31 20.38 2.13 24.08 38.10 7.78 7.53
Leptochloa dubia, sprangletop

plantsin head... ... . ... . ... i 8/31/31 10.91 1.97 30.37 41.68 6.25 8.82
Leptolema cognatum, fall witchghess

plantsin bead...... ... ...t 6/ 2/31 11.36 1.85 33.95 36.23 6.96 9.15

matured plants.. . ...ttt e 9/22/31 6.49 2.38 34.53 42.75 8.00 5.85
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Lesquerella Gerdeni, Gorden bladderpcd

green parts—budaingstage. .. ....... .. ... ol

green flcwering and truiting stage .............................
Leuczena retusa

foliage cf floweringtrees...................... . ... ...
Leucophyllum minus

flowermg plants. . .... .. i
Liatris purctata, dotted button snakercot

flowering plants.
Limnodea arkansana

mature green growlh ...... ... . L L e
Lcnicera albinora, whi.e-flowered honeysuckle

foliage..... . ... ... ...l ol
Lupinis texcnfls bluekonret

follage . ... .. e

OWeTS . Lo e .
Martynia lousisiatica, uricorn plant

foliage of fruiting plants..... ... ... ... . ... i,
Melampcdium leucantum .

flowering plents. . ....... ...
Mimosa frzgrans, fragrant catsclaw

foliage . .. .. o i e e
Morus mluophylla, multerry

0] DTV
Nama nispidum

fruiting plants. . ... ... oo
Nama jamaicernse

fruiting plants . .. e e
Nolina texsna (Sacahuiste)

including succulent bases............... ... i

tipsof foliage. . ... . . i

new growth of foliage after burning................... ... .. ..

whele lengths of foliage............. .. .. il

distal enas of folisge. . ...

whecle lengths of foliage..........oooovii L

budmng ShoOtS. ... e

budoing shoots. .. ... ... . ... . (i
Oenothera serrulata Drummondii flava, Evening primrose

Breen PATiS. . . .. .. ..t i e e e
Oenothera Greggii lampsana, evenlng primrcse

flowering plants. .. ....... ... .. 0
Oenothera specwsa showy evening primrose .

BLEEI PATLS . o v ittt ettt it e

green growth after mowing................ ... ... ool
Opuntia Ellisiana, spineless cactus

joints as fed to TAVESLOCK . - v v ve e et e e et et e

Joints, growth of previous year (greem). . ..... rvvneovennean,

2/24/31
3/24/31

7/14 /31

8/18/31 .

10/ 3/30
4/30/31
6/ 4/31

5/ 1/31
5/ 1/31

7/11/31
8/28/31
8/29/31
7/15/31
6/ 3/31
5/ 1/31

11/20/30

3/23/31
5/ 1/31
5/ 1/31

5/ 1/31
7/15/31

12/18 /30
1/24/31

24.
19.
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s e e e
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5.36
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3.00
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Table 1. Percentage Composition of Forage Plants of Sutton County, as Dried for Analysis—Cohtinued.

Nitrogen
Stage of growth or character of sample Date Protein | Ether Crude . free Water Ash
collected extract fiber extract
1930-31 °
Opuntia leptocaulis, tasajillo .
fruits and branchlets. .............. ... ... . . 12/18 /30 8.15 2.70 12.37 51.47 3.34 21.97
fruits and branchlets (green)................................. 1/24/31 3.69 .89 3.08 18.11 67.49 6.74
Opuntia atrospina, prickly pear
joints, areolze with spinesremoved........................... 12/18/30 7.00 1.17 10.95 55.39 5.06 20.43
joints with areolae removed 1/23/31 8.56 1.44 8.17 57.90 6.06 17.87
mature fruits........ ... ... L 9/ 8/31 4.58 5.48 32.37 48.69 2:80 6.08
buds and youngfruit:... ......... ... .. .. 6/ 2/31 11.69 2.07 12.98 53.13 6.48 13.65
Panicum fasciculatum reticulatum
fruiting plants............ . .. . . . . 6/23 /31 17.66 2.05 26.19 34.17 7.17 12.76
fruiting plants............. . . . ... 8/24/31 16.37 2.46 25.32 36.93 6.32 12.60
Panicum Hallii, Hall panic grass
fruiting plants......... .00 . ... e 8/31/31 10.26 1.89 27.45 44.90 6.39 9.11
Panicum hirticaule
maturing plants. .. ...... ... . 7/15/31 11.14 1.71 38.01 42 .00 6.89 10.25
Panicum obtusum, vine mesquite grass
green growth. ... ... ... . . . 2/ 3/31 14.89 2.33 20.61 41.02 7.12 14.03
reengrowth....... ... ... ... ..o o 6/ 2/31 16.35 2.77 30.81 33.66 6.27 10.14
ruiting plants. ........ ... . e 8/24/31 14.09 2.53 29.59 37.61 6.41 9.77
Parosela frutescens
foliage of flowering shrubs. . ................................ 7/14/31 17.60 6.02 13.42 49.38 7.40 6.20
Parthenium Hysterophcrus
preflowering green growth. . .. ....... ... ... ... .. .. ... ..., 6/13/31 24 .84 4.31 11.82 38.03 8.36 12.64
fruiting tops. . .. .. e 9/ 5/31 17.58 6.27 21.22 37.94 9.30 7.7
Parthenium incanum, maricla B
buddirg plants........... ...ttt 8/18/31 15.76 8.19 20.22 39.65 7.43 8.75
Paspalum distichum _ .
fruiting Plants. ... ...ttt e e 9/ 8/31 9.77 2.55 29.02 40.96 8.78 8.92
Petalostemum multiflorum
green parts, buddingstage......... ... i i 6/17/31 12.96 2.67 23.11 47.92 8.01 5.33
Pennisetum clandestinum _
cultivated, green growth............. ... ... .. ... ... 8/24/31 16.55 2.17 23.50 40.46 6.95 10.37
Phacelia Porei =
foliage-rosette stage.........ooviiiiiiiii i 2/27/31 24.94 1.54 7.30 43.44 7.76 15.02
Phalaris angusta
Teen growth . .. ... .. ..ot e 5/1/31 18.65 2.82 23.68 38.94 7.33 .58
Phgiox Resmeriana
flowering plants.......... T eroun dehapp 5/ 1/31 11.50 2.25 23.16 46.01 7.67 9.41
Physalis lobata, violet-flowered groundcherr:
f?,owen'ng and fruiting plants........... y .................... 7/14/31 29.17 3.82 13.46 29.93 7.17 16.45
Pinaropappus roseus
ﬂowé)rirll)g Plants’, . ..o e 6/ 2/31 11.33 6.14 22.77 47.01 7.33 5.42

4+
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Plantago Helleri, Heller plantain
fruiting plants 4/30/31
Plantago rhodosperma, redseeded plantam
greenparts. ............... i . 2/24/31
green parts. . ... ... . . .. 3/30/31
ruiting plants 5/ 1/31
Plantago spinulosa, bracted plantain
flowering plants. .. ... ... oo e e 3/23/31
Portulaca recusa, purslane
FIOWETIIE . . o v o e e et e it o et e e 8/29/31
Prosopis chilensis (Mesquite tree follage)
mature foliage..... ... . i 10/17 /30
young foliage. . ... ... ... 6/ 1/31
follage . ... o e 7/14/31
foliage......... . ... ... i e 8/29/31
PrOSOplS chlleDSlS (pods)
MGtUre POAS. . oottt et 10/20/31
DOAS. .\ttt e e 9/25/31
Prunus minutiflcra, smail flowered plum
foliage mostly from young growth. ... 10/17/30
foliage mostly from young growth. ... <11/18/30
0] ¥ 6/ 1/31
Pyrrhopappus carolinianus, false dandelion
flowering Plants. . . ... ..ot 6/ 4/31
Quercus breviloba (shin oak)
mostly mature foliage 10/18/30
mostly mature foliage 11/19/30
foliage..................... 6/ 3/31
(o) F - YN 7/13/31
0] V= YR 8/29/31
fcheguofsucker;ﬂants ...................................... 9/28/31
foliage from sucker plants......... ... .. oot 10/20/31
{ohagefron1trecs.................‘......; .................. 11/11/31
foliage frCmM trees. .. ... . .ottt 12/14/31
Quercus virginiana (foliage) (hve oak)
mostly mature foliage. . ........ ... .. i i 10/18/30
foliage mostly from young ‘growth. .. ... ... e 11/19/30
foliage mostly from younggrowth. .. .................... .. ... 12/18/30
0] - = Y 1/24/31
maturefoliage........ ... ... ... il P 2/24/31
Old FOlIEER . ot et e 3/30/31
NEeW FOlIGER . . o oot e e i 4/28/31
(0} D= T P 6/ 3/31
foliage from trees 11/11/31
foliage......... ..ot e 12/12/31

—
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Table 1. Percentage Composition of Forage Plants

of Sutton County,

as Dried for Analysis—Continued

Nitrogen g
Stage of growth or character of sample Date Protein Ether Crude free Water' Ash
collected extract fiber extract
1930-31
Quercus virginiana (acorns) .
acorns picked up from ground...................... PP 10/16/31 4.42 1.83 10.09. 47.67 33.24 2.75
acorns fallen from tree. . ....... ... i i i 11/19/31 5.58 3.65 10.59 64.76 11-.94 3.48
falleD @COTIS. ...ttt t ettt e 9/26/31 5.60 1.54 18.33 62.94 9.71 1.88
mature acorns picked frem trees.......... ... .. .. oo 10/19/31 4.65 6.52 9.67 66.96 10.61 1.59
mature acorns picked from trees..........oooolin 11/11/31 3.4+ 6.37 10.21 73.04 5.68 1.26
acorns picked from trees..... ... ... . . i i 12/14/31 5.65 6.39 12.73 68.02 5.48 1.73
Ratibida columnifera, prairie coneflower
foliage—winter rosette SEage. . e s 2/24/31 17.96 2.02 11.55 42.01 8.98 17.48
BrEEI PATES . o o\ttt e ittt e e 4/30/31 15.74 . 4,19 16.18 43.90 8.10 11.89
green parts. . . ... e 6/ 1731 20.65 | ;524 10.82 40.58 7.75 14.96
mature heads. .. .. .. ... e 11/12/31 12.47 - | 5.55 34.28 33.26 7.85 6.59
Rhus microphylla, small-leef sumac
foliage from young growth............ ... ... ..o i, 11/19/30 13.30 6.20 11.50 53.99 6.53 8.48
FOIAEE . oo e 6/ 1/ 15.59 2.09 10.11 61.52 6.22 4.47
fOlIAEE . oot it e 7/13/31 15.17 2.84 10.78 59 .72 6.53 4.96
oY V(S 8/29 /31 13.68 4.02 10.83 57.30 5.98 -8.19
FOLIAEE . oo et ettt e e 10/21/31 14 .40 5.40 .93 54.69 6:78 8.76
folisageand buds... ... ... . i 11/12/31 11.54 6.02 10.92 57 .46 6.21 7.85
Rhus trllohata ill-scented sumac
10/18/30 7.33 6.06 9.14 63.16 8.01 6.30
11/18/30 6.49 6.50 9.80 64.39 7.32 5.50
6/ 3/31 9.94 1.55 7.45 69 .87 '7.45 3.74
7/14j31 7.45 2.44 8.95 69.23 7:80 4.13
8/29/31 7.19 3.61 7.87 69.70 6.78 4.85
9/26 /31 6.50 4.01 8.08 68.62 7.69 5.10
10/21/31 8.14 4.84 7.81 65.54 8.63 5.04
foliage and buds........... ... (.o 11/12/31 8.19 5.51 8.10 64.94 6.97 6.29
Rhus virens, evergreen sumac ) .
mature iohage ............................................. 11/18/30 10.36 6.81 17.58 55.22 5:98 4.05
foliage.................... T e 11/12/31 8.25 5.02 17.55 58.33 5.98 4.87
Rhynchosia texana ,
flowering Plants. .. ..........iiuuiratmnieani i, 7/14/31 16.48 2.91 25.07 41.55 7.47 6.52
mostly flowering plants. 8/24 /31 18.45 3.16 21.24 44 :39 6.66 '6.10
Salsola pestifer, Russian th tle'
LODS OF FTUILING PIATIES .+« + v o v e e e e e e e ettt e e eaeneens 8/ 6/31 17.64 1.08 18.61 39.04 7.79 15.84
Salvia reflexa, annual sage
tops of pre—ﬂowermg plants. ...... .. o i 8/24 /31 22.75 3.59 11.37 42.63 6.54 13:12
Schrankia angustata, shamevine T '
BTCRIL. ..o\ ittt e e e ettt e e s 6/ 2/31 25.97 2.03 21.78 37.13 7.96 5.13
Scutellaria Drummondii, Skullcap
FLOWETIIE . o 4 v v et ettt et e e et et an e i e 6/ 2/31 8.95 2.65 28.58 44 .82 7.82 7.18

NOTLVIS INZWIIHdXE TVENLINOTEOV SVXHEL ‘98¢ ‘ON NILETINL

91



Setaria macrostachys, plains bristlegrass

inhead. ... .. .ooi i e e
Sedum Nuttallianum, stonecrop

PrefloWering . . .ottt i it e e
Sida precumbens

FlOWEIIIE . « oottt it i e e
Simsia calva

fruiting Plants. ... .o i e e

budding plants. ...t
Siphonoglossa pilosella

FlOWETIDE . o vttt et it i i e i e s
Sitanion Hystrix, squirreltail grass

in head. . . ... i e e e
Solanum Torreyi, Torrey horsenettle

tops of flowering and fruiting plants.................... ... ...
Solanum elaeagnitolium, trompillo

tops of flowering plants......... e e

topsof floweringplants............ ottt

tops of prefloweringplants........... ... . i i,

tops withmaturefruit........ ... .o i,
Sclanum triquetrum

flowering and fruiting. . ........... ... .. o oL
Sophorasecundiflora, mescalbean

foliage. ... i e e

FOlIagE . . v e e

FOLLAZE «.s voe eieieneiniis o e et e e et i ettt et s e e e e s

POAS . ittt e e e
Sorghum halepensis, Johnson grass

%reen second growth of stunted plants.........................
Sphaeralcea angustifolia cuspidata, giobemallow

tops of flowering and fruitingplants. . .. .............cuio., ..
Sporobolus cryptandrus, sand dropseed grass

plantsin head......... ... ... .. e
Stipa leucotricha, Texas needlegrass

reen growth of matureplants............. ... ... i,

uxuriant green growth.......... e ieresasierasesareensas SN
Stillingia Treculeana

%yeen growth of flowering plants.................... ... ...
Talinum aurantiacum

tops of flowering plants...... .. ... ... .. it iiiiiaiiannnn ..
Thelesperma simplicifolium

'green growth of flowering plants............ e
Tidestromia suffruticosa

flowering plants. . ... ... i i i e
Tragia ramosa N

green growth of floweringplants....................... ... ...

fruitingplants.......... ... ... ... L
Tribulus terrestris, puncture plant

green growth of fruiting plants. ............... e N

7/15/31
4/ 1/31
6/ 2/31

6/ 1/31
8;28;31

8/31/31
4/30/31
7/11/31
6/ 5/31
7714731
8724731
11712731
8/31/31
12/18/30
1/28/31
6/ 5/31
6/ 5/31
7/14/31
8/29/31
8/24/31

6/ 2/31
12%2%1

5/27 /31
8/24/31
6/ 2/31
9/11/31

6/ 2/31
8/28/31

6/23/31
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Table 1. Percentage Composition of Forage Plants of Sutton County, as Dried for Analysis—Continued.

8T

Nitrogen
Stage of growth or character of sample Date Protein Ether Crude free Water Ash
collected extract fiber extract

- 1930-31
Triodia albescens

fruiting, approaching maturity. . ......... ... ... .0 oo oL 9/ 8/31 6.90 1.86 30.77 45.37 7.99 7.11
Trisetum interruptum

green growth of maturing plants........ ... .. ... .. ... ... 4/26/31 8.85 1.55 28.65 41.29 6.90 12.76
Ungnadia speciosa, Mexican buckeye

foliage. .. ..o e e e 7/15/31 12.03 2.20 21.94 51.19 6.62 6.02
Verbena bipinnatifida, large flowered verbena .

green growth of fruiting plants. . ........... ... ... ... ... .. ... 4/22/31 10.60 1.67 16.74 55.41 7.86 7.72
Verbena plicata, small flowered verbena

green growth of flowering plants.............................. 6/ 2/31 10.85 3.14 5.99 63.24 7.70 9.08

fruiting plants..........00. ..., T 8/31/31 10.30 3.38 20.46 47.74 7.79 10.33
Vicia Leavenworthii (Leavenworthii), Stall vetch

green growth of floweringplants.............................. 3/24/31 24.69 2.62 19.01 37.98 7.53 8.17
Xanthoxylum c.-h. fruticosum, prickly ash

foliage. ... ... ... 6/ 1/31 20.17 1.68 11.72 48.38 8.97 9.08
Yucca Reverchoni, yucca (buds)

budding shoots. .. ... ... ... .. .. e 5/ 1/31 14.50 1.41 22.99 45.04 8.66 6.50
Yucca Reverchoni (flowers) .

FLOWELS . .« o ottt ettt e e et e e e 6/ 2/31 19.06 3.51 12.57 46.84 10.18 7.84
Yucca Treguleana i

distal portionofleaves. ........... ... ... i il 2/28/31 11.01 1.74 33.09 36.17 |, 8.44 9.55
Yucca Treguleana (buds)

buds., ..o e 3/24/31 22.66 1.22 13.18 46.47 8.35 8.12
Yucca Thompsoniana

leaves without basal portion.................................. 3/ 2/31 7.60 1.69 42.29 37.60 7.17 3.65
Zexmania hispida i .

green growth of flowering plants.................... ... ....... 6/ 4/31 11.10 1.19 23.48 40.42 8.67 15.14

udding plants. ... ..o ot s 8/28/31 16.10 2.87 19.55 39.11 8.14 14.23
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COMPOSITION AND UTILIZATION OF RANGE VEGETATION 19

Table 2. Common and Botanical Names

Common name I Botanical name
Agrito.......... ! Berberis trifoliata
Angel trumpets e .Acleisanthes-longiflora
Ash, prickly.. .Xanthoxylum c.-h. fruticosum

Barley, little. . . . .. .. .. .Hordeum pusillum
Beardgrass, silver. ...Andropogon saccharoides
Bermuda grass. .. ... ...t i Cynodon dactylon
Bitterweed, POISON . . ...ttt ittt ii i Actinea odorata
Bladderpod, Gordon . ...Lesquerella Gordoni
Bluebonnet......... ...Lupinis texensis

Blueweed ..Helianthus ciliaris .
Bower, Texas v1rgm ...Clematis Drummondii
Brlstlegrass, plains. .......... ... .. ... ...Setaria macrostachys
Buckeye, Mexican. .. ................... ...Ungnadia speciosa
Buffalograss............. ... ... ... . ...Buchloe dactyloides *
Cactus, spineless.... ... P ....Opuntia Ellisiana

Caltrop......... .Kallstroemia intermedia
Canada fleabone ...Erigeron canadensis
Carrot, wild........................... ....Daucus pusillus
Catsclaw ...Acacia Roemeriana
Catsclaw, fragrant ...Mimosa fragrans
Centaury. ........c.iiiiineannnneennnn ....Centaurium calycosum
Coneflower, PTAITIC . . . .o\ v e e et e e ieee e iieean e Ratibida columnifera
Crabgrass................coiiiian.. Digitaria sanguinalis
Croton, annual. . ................... Croton monanthogynus
Croton, New Mexico............. .. Crolon neomexicanus
Curly mesquitegrass. ............... Hilaria belangeri

Dandelion, false. . ... Pyrrhopappus .carolinianus
Dropseed grass, sand P .......Sporobolus cryptandrus
Evax ............................ . ......Evax multicaulis

Evax. . . e e Evax prolifera

False dandehon ....... Pyrrhopappus carolinianus

Fanutory..................... . . Corydalis aurea occidentalis
Fescue grass, annual e Festuca octoflora

Feather fingergrass............ R Chloris virgata

Filaree. . . ... e Erodium cicutarium

Fiagergrass, feather........... e Chloris virgata
Fleabone, Canada........... e e Erigeron canadensis
Geranium . ..., ... i s - Geranium carelinianum
Globemallow . ... ... .. .. .. i i e Sphaeralcea angustifolia cuspidata
Gordon bladderpod ........... Lesqguerella Gordoni
Gourd, prairie. e e e e e . Cucurbita foetidissima
Grama hairy .. e Bouteloua hirsuta
Grama,red. ... ... ... .1 e Bouteloua trifida
Grama, sideoats.............. PN Bouteloua curtipendula
Groundcherry, violet flowered. ........................ Physalis lobata-
Guajillo, prairie . Acacia angustissima
Hackberry...................... e Celtis reticulata
Honeysuckle, white-flowered. . . . . Lonicera albiflora

Heller plantain........... e Plantago Helleri
Horsenettle, Torrey e e el S Solanum Torreyi
Ill-scented sumac.............. Rhus trilobata
Indian blanket............... Gaillardia pulchella
Indian mallow........ .. Abutilon incanum
Johnson grass.

.Sorghum halepensis

Joint-fir. . ........ . .......Ephedra antisyphilitica
Juniper, Pinchot.............. Juniperus Pinchoti
Jungle rice................... Echinochloa colonum
Yechuguilla.. ........ N Agave lecheguilla

Live oak................. Quercus virginiana
Live oak dodder........ ; Cuscuta exaltata

Lotebush............... .Condalia obtusifolia
Mallow, Indian......... ......Abutilon incanum
Mallow, annual poppy. .. .. Callirrhoe pedaia
Mariola. ..o e ....Parthenium incanum
Mercury, slender three-seeded Acalypha gracilens
Mescalbean. . ................. ... ....Sophora secundiflora
Mesquite tree. ...... . .Prosopis chilensis
Mesquite grass, cur]y . .Hilaria belangeri
Mesquite grass, vine. Panicum obtusum
Mexican buckeye . .Ungnadia specicsa
Mexican persxmmon .Diospyrcs texana

Milkvetch, Nuttall....... OO . .Astragalus Nuitallianus
Milkvetch, thin.... . Astragalus macilentus
Mulberry........ . ..Morus microphylla

Descurainia pinnata
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Table 2. Common and Botanical Names—Continued
Common name ' Botanical name
Needlegrass, TeXas. cvo. oot rnenneneenneneennnnnns Stipa leucotricha

Nuttall milkvetch . Astragalus Nuttallianus
Qak, live........ . .Quercus virginiana

Qak dodder, live................... Cuscuta exaltata
Qak,shin......................... Quercus breviloba
Onion, white. ..................... Allium Drummondii
Panic grass, Hall .. ................. Panicum Hallii

Peppergrass, ‘Wright

) i Lepidium lasiocarpum Wrightii
Persimmon, Mexican

Diospyros texana

Plains bristlegrass.................. Setaria macrostachys

Plantain, bracted. .................. Plantago spinulosa

Plantain, Heller. .. ................ Plantago Helleri

Plantain, redseeded . . ........... Plantago, rhodosperma

Plum, small flowered Prunus minutiflora

Poison bitterweed....... . Actinea odorata

Prairie coneflower... . . .Ratibida columnifera

Prairiegourd................. . Cucurbita foetidissima

Prairie guajillo. . .................. . Acacia angustissima

Pricklyash...................... ) Xanthoxylum c.-h. fruticosum

Prickly pear. . .................... Opuntia atrospina

Primrose, evening.......... e Qenothera Greggii lampsana

Primrose, eVening. ... .....outiunuenninnenennannnannn Oenoﬁhera serrulata Drummondii
ava

Primrose, showy evening..................c........... QOenothera speciosa

Punctureplant. . .................. Tribulus terrestris

Purslane................ ... ... ... .. Portulaca retusa

Ragweed..... Ambrosia psilostachya

Rescue grass.
Rice, jungle. ..
Russian thistle

Bromus catharticus
. Echinochloa colonum
Salsola pestifer

Rye, wild................... Elymus brachystachys
Sacahuiste. . ................ ! Nolina texana

Sage,annual. . ........... Salvia reflexa

Sand dropseed grass....... Sporobolus eryptandrus

Sedge, thicket. . .......... Carex planostachys

Senna, Roemer............ Cassia Roemeriana
Shamevine............... Schrankia angustata .
Shinoak................. Quercus breviloba

Silver beardgrass....... Andropogon saccharoides
Skulleap.....oovvennnninn. Scatellaria Drummondii

Slender three-seeded mercury.
Snakeroot, dotted button. . ...
Snakeweed (perennial) .

Acalypha gracilens
. Liatris punctata
.Gutierrezia microcephala

Snakeweed (annual)....... . .Gutierrezia texana
Sneezeweed, small headed . Helenium microcephalum
Sotol........... ... .. ... Dasylirion texanum
Sprangletop........ ...Leplochloa dubia
Squirreltail grass.... ..Sitanion Hystrix

Stall vetch............ Vicia Leavenworthii
Stinkgrass............. Eragrostis cilianensis
Stonecrop................ Sedum Nuttallianum
Stork’s bill, large-flowered . Erodium texanum

Sumac, evergreen. ........ Rhus virens
Sumac, ill-scented . ... .. - Rhus, trilobata
Sumac, small leaf . .. . .Rhus microphylla

Sunflower........ RN .Helianthus annuus
Tansy mustard e .Descurainia pinnata
Tasajillo......... .Opuntia leptocaulis
Texas needlegrass. . . . e .Stipa leucotricha
Thicket sedge.......... Carex planostachys
Thistle, Russian. . ............ R Salsola pestifer
Thistle, southern pasture. . .. .................... ...Cirsium austrinlum
Three-awn grass, purple. . ........ ... ... .. ... . . Aristida purpurea
Three-awn grass, Wright. . . . Aristida Wrightii

Trompillo................ Solanum elaeagnifolium
Unicorn plant.. . ........ Martynia louisianica
Verbena, large flowered.. .. Verbena bipinnatifida
Verbena, small flowered . . ...Verbena plicata .
Vetch, stall, .. Vicia Leavenworthii
Vine mesquite grass. ...............covu.n. .. .. .Panicum obtusum
Violet flowered groundcherry . .Physalis lobata
Whitlow wart. .. ... e .Draba cuniefolia
Witchgrass, fall. .. .Leptolema cognatum

* Wormwood, woolly . ........Artemisia vulgaris gnaphalodes
Y UCCA. o v vttt e e Yucca Reverchoni
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I . .
Table 3. Grades for Calcium, Phosphorus, and Protein in Forage for Range Animals
(All figures as per cent on air dry basis)

Protein
Grade ‘ Interpretation Crude protein
i h 15.00 +

% gcl)%d 10.50 to 14.99
3 Fair-. . . 6.00 to 10.49
4 Deficient. ... LN 3.00to 5.99
5 Very deficient. .. ... ... e 0 to 2.99

|

Phosphorus (P) or phosphtoric acid (P,O;)

i P P:0s
1 | High. ' oo S W oLas+ 1.01+
2 GOOA ..ottt .30 to .44 .67 to 1.00
3 Fail .. . D .15 to .29 .33to .66
4 Deficient.......... oo .08 to .14 17to .32
5 Verydeﬁcient...........H..........A.‘;H.. 0 to .07 0 to .16

}

Calcium (Ca) or llime (Ca0)

| Ca Ca0
1 Highe o 81+ 83+
2 GOOd . .o ot .31 to .60 .43 to .82
3 Fair. e .16 to .30 .22 to .42
4 Deficient . .....oovvr et . .08 to .15 .11 to .21
5 Verydeficient. ........... .. ...l 0 to .07 0 to .10

Table 2 and are the same as those previously used in Bulletin 582. The
grades of the constituents of the samples analyzed are given in Table 3,
and enablé comparisons between the different kinds of vegetation to be
easily made. Since some workers report their analyses in terms of
phosphorus (P) instead of phosphoric acid (P.0Os) and in terms of calcium
(Ca) instead of lime (CaO), these are also given in Table 2.

Vegetation Consumed by Range Animals

The approximate percentages of the different kinds of vegetation con-
sumed by cattle is given in Tables 5 and 6, by sheep in Table 7 and 8,
and by goats in Table 9 and 10.

The tables show that the cattle consume the smallest number of dif-
ferent kinds of plants, the sheep next, while the goats consume a much
larger number of different kinds of plants. This diversity of choice would
no doubt give the goats an advantage lin times of scarcity of feed, or
when there is danger of over grazing. 'The cattle would be more likely
to suffer first. ‘
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The relation of the kinds of plants eaten to the season is also shown
in Tables 5, 6, 7, 8, 9 and 10. Curly mesquite makes a large part of
the rations of the cattle except in December, January, March and April.
Live oak leaves were consumed in appreciable quantities in November,
December, and January, with a maximum in January. Sacahuiste was
consumed in large quantities in December, and in appreciable quantities
in January, February and March. Texas needle grass (Stipa leucotricha)
made up approximately 329% of the feed in January, but almost none was
consumed 'in the other months. Appreciable amounts of buffalo grass
(Buchloe dactyloides) were available and were consumed in May (45%)
and some in June (17%) but none in the other months. Plants such as
Astragralus Nuttallianus, A. macilentus, Plantago rhodosperma and P.
Helleri made up 52% of the ration in March and 58% in April, but in
other months of the year the grasses- were of more importance than the
forbs as feed for cattle. Although curly mesquite grass was the main
ingredient of the ration, at some seasons of the year the cattle ate con-
siderable quantities of other vegetation, probably partly from necessity
and partly from choice.

Buffalo grass grows near Sonora only in lake beds and along draws
where moisture conditions are favorable enough to permit it to grow
and in these favorable habitats it crowds out the curly mesquite grass.
In two of the months the livestock had opportunity to feed upon buffalo
grass while such was not the case in the other months. It is known,
however, that buffalo grass is more palatable than curly mesquite and
that all livestock having the opportunity of choice will feed upon buffalo
grass rather than curly mesquite. Buffalo grass has green growth for
a longer season than does curly mesquite. Our figures therefore do not
accurately set up the value of buffalo grass as forage during the various
months of the year.

The sheep, like the cattle, consumed quantities of curly mesquite,
sacahuiste, and live oak leaves, but at some seasons the bulk of the
Tation was composed of other kinds of vegetation. They also consumed
vegetation different from that of the cattle, so that the sheep had more
choice in their feeding. '

The goats consumed vegetation not eaten by cattle or sheep, in addition
to plants eaten by both. A long list of plants, eaten in larger or smaller

amounts, is given in Table 6 for goats.

The various -forbs (herbaceous plants eaten by animals) that are
forage plants are somewhat similar in forage value and otherwise are
important as forage in the late winter and early spring months. When
growing intimately in grass land and in abundance in the months of
March and April they supply a major portion of the grazing for cattle.
However, if these forbs do not grow in an intimate mixture with green
and succulent grass, cattle do not feed upon them to any appreciable
extent. On the other hand both sheep and goats feed quite heavily upon
the forbs.



Table 4. Minerals and Grades of Protein, Lime and Phosphoric Acid in Forage Plants

Per cent Grades
Name Date -
Collected . |Phosphoric X Phosphoric
"| Potash Lime Magnesia acid Protein Lime acid

Abutilonincanum............oiiiiiiia. ... 6/13 3.30 2.58 .87 .55 1 1 3
Abutilonincanum............. ... ... ... ..., 8/24 2.74 3.02 .89 .60 1 1 3
Acaciaangustissima. ........... ..., 5/ 1 1.50 .87 .25 .73 1 1 2
Acacia angustissima. .............. .. 7/15 1.36 1.66 .38 .50 1 1 3
Acacia Roemeriana........................... 6/ 1 1.14 1.45 .40 .46 1 1 3
Acacia Roemeriana......................0.... 7/14 1.22 2.50 .45 .37 1 1 3
Acalyphagracilens. . .................. 8/28 2.10 2.95 .57 .40 2 1 3
Acleisanthes longiflora............... 7/14 |, 3.81 3.47 .88 .32 1 1 4 .
Actinea odorata, poison bitterweed. . 1723 |.......... 240 [........ .. .84 1 1 2
Actinea odorata, poison bitterweed.. 2/24 4.99 2.28 .54 1.07 1 1 1
Actinea odorata, poison bitterweed.. 4/ 1 2.85 1.34 .32 .42 2 1 3
Actinea scaposa linearis............ 6/ 2 2.82 2.71 .38 .39 2 1 3
Agave lecheguilla. . ..... 2/27 .85 5°74 .46 .23 3 1 4
Allium Drummondii. . 4/30 1.94 2.30 .25 .44 2 1 3
Alternanthera repens. 8/24 4.20 3.98 .96 .63 1 1 3
Amarafsthus Berlandieri 8/24 4.67 5.37 1.28 .84 1 1 2
Amaranthus blitoides... . 6/ 1 5.88 5.50 1.41 1.05 1 1 1
Amaranthus blitoides. 8/24 5.13 4.19 .95 .39 1 1 3
Amaranthus Palmeri........... 8/24 4.71 2.96 .81 .85 1 1 2
Amaranthus retroflexus,.Pig weed 6/ 1 ! 5.77 5.13 1.60.. —1.09—|e—— 1o | 1 1 J—
Ambrosia psilostachya, ragweed . 6/ 3 4.39 4.26 .75 .69 1 1 2
Andropogon cirratus. ... ................ 9/28 .58 .37 .18 .14 4 3 5
Andropogon saccharoides, Silver beardgrass. 6/ 4 1.12 86 .26 .34 3 1 3
Andropogon saccharoides, Silver beardgrass. 7/13 1.99 .58 .25 .49 3 2 3
Andropogon saccharoides, Silver beardgrass 11/11 .55 64 | .13 4 2 5
Aphanostephus humilis. 4/30 3.07 1.79 .32 .50 2 1 3
Aphanostephus humilis. 5/23 2.82 1.35 .30 .42 3 1 3
Aphanostephus humilis. . . ... 7/14 3.27 1.94 .32 .62 2 1 3
Aristida purpurea, Purple thre . 9/26 .75 .59 .16 .25 4 2 4
Aristida purpurea, Purple three-awn grass. 10/19 .74 78 .22 .28 4 2 4
Aristida purpurea, Purple three-awn grass. 11/13 .43 .61 .19 .16 3 2 5
Aristida purpurea, Purple three-awn grass 12/14 .36 .45 .15 .18 3 2 4
Aristida sp., Three-awn grass. 11/20 .30 .48 15 .22 3 2 4
Aristida sp., Three-awn grass. .. 12/19 .42 1.04 24 .27 3 1 4
Aristida sp., Three-awngrass.............. K 2/ 3 N .32 .54 10 .23 3 2 4
Aristida sp., Three-awn grass.................. 2/25 .55 .86 12 .26 3 1 4
Aristida Wrightii, Wright three-awn grass....... 6/ 4 .61 .38 14 .21 3 3 4
Aristida Wrightii, Wright three-awn grass....... 8/24 .70 .61 19 *35 3 2 3
Aristida \Vriﬁ;htii, Wright three-awn grass....... 9/26 .72 .44 14 .23 4 2 4
Artemisia vulgaris gnaphalodes. ........... [P 7/13 2.46 1.12 41 .41 2 1 3

9/28 1.03 3.15 43 .21 3 1 4

Aster ericoides,...... S P

€2
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Table 4. Minerals and Grades of Protein, Lime and Phosphoric Acid in Forage Plants—Continued

Per cent Grades
Date —
Name collected X . | Phosphoric Phosphoric
Potash Lime Magnesia acid Protein Lime acid
Astragalus Nuttallianus, Wild pea vine......... 3/24 3.31 2.18 .35 .64 1 1 3
Astragalus macilentus. .. ... 3/23 2.90 2.07 .34 .48 1 1 3
Avena sativa, Oats (young).........cvevvunn. 12/18 6.34 1.01 .42 .87 1 1 2
Berberis trifoliata . « v .ovoe nernemnenseieneen 11/19 .91 .88 .24 .34 3 1 3
Boerhaavia tenuifolia..................oovuun. 8/28 1.54 4.77 .42 .24 2 1 4
Bouteloua curtipendula, Side oats grama........ 12/19 .39 .71 .19 .18 3 2 4
Bouteloua curtipendula, Side oats grama........ 7/13 1.20 .59 .21 .22 3 2 4
Bouteloua trifida, Red grama.................. 9/26 .67 .79 .22 .21 3 2 4
Bouteloua hirsuta, Hairy grama................ 8/31 .98 .55 .21 .28 3 2 4
Bromus catharticus, Rescue grass. ............. 3/23 3.11 .57 .19 .71 2 2 2
Bromus catharticus, Rescue grass. ............. 5/ 1 1.28 .33 .15 .57 2 3 3
Bromus catharticus, Rescue grass. ............. 2/24 4.23 .68 .25 .80 1 2 2
-Buchloe-dactyloides, Buffalo grass.............. 5/28 1.07 .73 .27 .40 2 2 3
Buchloe dactyloides, Buffalo grass.... 10/20 .62 ©.88 .23 .40 3 1 .3
Buchloe dactyloides, Buffalo grass 11/19 .50 .60 .18 .36 3 2 3
Buchloe dactyloides, Buffalo grass 12/19 .40 .47 .15 .31 3 2 4
Buchloe dactyloides, Buffalo grass 4/30 1.16 .65 .22 .52 2 2 3
Buchloe dactyloides, Buffalo grass 6/ 1 .93 .57 .21 .61 2 2 3
Buchloe dactyloides, Buffalo grass 7/ 9 .94 .82 .29 .63 2 2 3
Buchloe dactyloides, Buffalo grass 8/31 .72 .68 .19 .47 3 2 3
Bumeliatexana........c.ooveeuneennrennennnns 11/18 .65 4.01 .38 .26 2 1 4
Callirrhoe pedata. . ............ovviiiinrnnnn. 6/ 2 2.49 3.18 .39 .95 3 1 2
Carex planostachys, Sedge..................... 11/20 .15 1.12 .24 .34 2 1 3
Carex planostachys, Sedge. .. ...........ovout. 2/25 1.14 .98 .20 .31 2 1 4
Carex planostachys, Sedge. ................... 11/12 .88 1.3 N D .16 4 2 5
Carex planostachys, Sedge..................... 12/14 .72 .89 .21 .17 3 1 4
CareX StiPa. oo v vn et enieiiineinaeaas 1/24 1.10 1.08 .22 .31 2 1 4
Cassia Roemeriana. .. ......ooeeiinnnenennonns 7/ 9 1.38 6.64 .46 .37 1 1 3
Cassia Roemeriana. ........c.ooveeennenennennn .8/28 1.70 4.65 .46 .46 1 1 3
Cauraparviflora. .......covtinii i 5/ 1 3.71 3.57 1.06 1.00 1 1 2
Celtis reticulata.. . e e 6/ 3 1.52 6.27 .70 .38 2 1 3
Centaurium calycosum ........................ 6/ 2 1.51 .36 .29 .36 3 3 3
Chamaesaracha sordida. ...................... 9/ 5 4:64 3.14 .96 .59 1 1 3
Chenopodium albescens.......... ..o 5/ 1 9.81 4.36 1.21 1.09 1 1 1
Chloris virgata, Feather finger grass............ 8/31 3.29 .97 .38 .34 3 1 3
Chloris sp., Finger grass..........ccovevevenenns 8/24 4.43 .82 .44 .42 2 2 3
Cirsium aUSEINTUI . oo eensvnen e e, 5/ 1 3.51 5.47 .63 .45 1 1 3
Clematis Drummondii . 8/31 1.74 1.92 .29 .45 2 1 3 -
Colubrina texensis.....covvve i ininn s 11/19 1.80 3.56 .34 .44 1 1 3
Colubrina texensis........cooviivvinnin s 11/12 1.04 4.93 |l .27 1 1 4
Condalia obtusifolia, lote bush............ e 6/ 4 2.31 1.50 .39 .54 1 1 3

“ve
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Condalia obtusifolia, lote bush..
Corydalis aurea occidentalis .
Croton corymbulosus. .
Croton monanthogynus
Croton monanthogynus
Croton monanthogynus
Croton monanthogynus
Croton neomexicanus.
Cucurbita foetidissima
Cuscuta exaltata...............
Cynodon dactylon, Bermuda gras:
Cynodon dactylon, Bermuda grass
Cynodon dactylon, Bermuda grass.
Cynodon dactylon, Bermuda grass
Cynodon dactylon, Bermuda grass. .
Cynodon dactylon, Bermuda grass.......
Cynodon dactylon, Bermuda grass....... L.
Cynodon dactylon, Bermuda grass.............
Cynodon dactylon, Bermuda grass.............
Dasylirion texanum .. ......oovvviinunenenan..
Daucuspusillus......... .o
Daucus pusillus. . ... covveni i iiannan.
Descuramniapinnata...............c.ceiinvnn.
Desmanthusfallax. ... .......... . ... 0,
Digitaria sanguinalis, Crab grass..............
Digitaria sp., Crab grass
Diospyros texana. .
Diospyros-texana-
Diospyros texana. ..
Draba cuniefolia. ............. ..o,
Echincchloa colonum, Junglerice....:.........
Elymus brachystachys........................
Engelmannia pinnatifida......................
Engelmannia pinnatifida. .....................
Ephedra antisyphilitica, Jointfir. . . ............
Eragrostis cilianensis, Strong-scented love-grass. .
Erigeron canadensis, Horseweed ... ............
Eriochloa contracta. .. ....... ... .. ... ot
Erodium cicutarium, Alfileria..................
Erodium texanum. .. ..........oiuivraneannn.
Erodium texanum..........ocuiueenirnianenann.
Euphorbia dictyosperma............... ... ...
Euphorbia stictospora. . ........... ..ot
Evax multicaulis......... ... oo
Evax multicaulis.......... .. ..o,
Evax prolifera..........ooiiiiininiinananns
Festuca octoflora, Slender fescue...............
Festuca octoflora, Slender fescue...............
Forbs, mixed........ ... i,
Forbs, mixed. .. .....coiiiiiiiineiinnnnennn
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Table 4. Minerals and Grades ‘of Protein, Lime and Phosphoric Acid in

Forage Plants—Continued

Per cent Grades
Date
Name collected . | Phosphoric Phosphoric
Potash Lime Magnesia acid Protein Lime acid
Forbs, mlxed ..................... 2/ 3 2.72 | .74 1 | 2
Forestiera neomexicana 3/30 2.59 .97 .31 .75 1 1 2
Forestiera neomexicana 6/ 4 3.12 1.64 .54 .31 2 1 4
Forestiera neomexicana. ... .. 7/15 2.80 1.74 .44 .25 3 1 4
Gaillardia pulchella, Firewheel 6/ 4 3.64 3.47 .31 ©.60 2 1 3
Gaura coccinea. 6/17 2.12 2.56 .45 .33 2 1 3
Gaura cocCinea ... . ....ovverin i 8/31 2.15 2.47 .65 .37 2 1 3
Geranium carolinianum . e 4/30 2.40 1.73 .38 1.20 2 1 1
Grasses, mixed........oovtiiineurinininn. 12/18 1.27 .93 .22 .33 2 1 3
Gutierrezia microcephala...................... 10/ 3 1.51 .96 .24 .29 3 1 4
Gutierrezia texana, annual Snakeweed.......... 6/ 1 3.34 .85 .33 .36 2 1 3
Hedeoma Drummondii..............oooonooo.. 6/ 2 1.90 2.55 .47 .40 3 1 3
Helenium microcephalum, sneezeweed.......... 4/22 4.35 3.12 .28 .56 1 1 3
Helianthus annuus, Sunflower. . ............... 7/14 4.60 5.21 .71 .43 1 1 3
Helianthus ciliaris, Blueweed . ................ 7/15 4.95 2.74 1.04 .47 2 1 3
Hilaria Belangeri, curly mesquite............... 10/20 .89 .88 .48 .56 1 1 3
Hilaria Belangeri, curly mesquite............... 10/21 .47 .65 .22 .34 3 2 3
Hilaria Belangeri, curly mesquite............... 11/19 1.02 .69 .19 .44 3 2 3
Hilaria Belangeri, curly mesquite............... 12/19 .37 .78 .59 .26 3 2 4
Hilaria Belangeri, curly mesquite............... 1/23 .23 .58 .10 .20 3 2 4
Hilaria Belangeri, curly mesquite............... 2/25 .19 .48 .11 .18 4 2 4
Hilaria Belangeri, curly mesquite............... 6/ 2 .94 .76 .21 .37 3 2 3
Hilaria Belangeri, curly mesquite............... 7/ 9 1.40 .77 .26 .45 3 2 3
Hilaria Belangeri, curly mesquite. . e 8/31 1.25 1.10 .25 .36 3 1 3
Hlaria Belangeri, curly mesquite............... 9 /22 1.13 .88 .21 .24 3 1 4
Hilaria Belangeri, curly mesquite............... 10/19 1.06 .76 .22 25 3 2 4
Hilaria Belangeri, curly mesquite............... 11/13 .47 1.35 .16 .27 4 1 4
Hilaria Belangeri, curly mesquite............... 12/14 .28 . .52 .12 .16 3 2 5
Hordeum pusiilum, Little barley............... 4/30 1.63 .36 .23 .69 3 3 2
Hoffmanseggia brachycarpa. .................. 8/28 1.35 4.11 .32 .39 2 1 3
Houstonia angustifolia........................ 10/20 .76 1.38 .24 .18 3 1 4
Juniperus Pinchoti........................... 12/18 1.21 1.22 .19 .28 4 1 4
Juniperus Pinchoti. ........ ... . ... .. .. ... 3/24 .59 2.36 .26 .28 3 1 4
Kallstroemia intermedia. ..................... 6/17 3.43 5.74 .46 .50 1 1 3
Krameria secunditiora, Ratany................. 6/ 4 1.84 1.30 .29 .42 2 1 3
Krigeron canadensis. .. ... v, 8/ 6 3.14 1.42 .34 .65 2 1 3
Lepidium lasiocarpum Wrightii................ 1,24 3.74 3.17 1.02 1.30 1 1 (
Lepidium lasiocarpum Wrightii................ . 2/24 3.36 1.89 .47 1.25 1 1 1
Lepidium lasiocarpum Wrightii................ 3/23 2.52 2.05 .50 .85 1 1 2
Lepidium lasiccarpum Wrightii................ 4/29 2.03 1.95 ,-959 .75 1 1 2
Leprochloa dubia, 1exas crowfoot,..,.,. RN 8/31 2.09 .53 .26 .50 2 2 3
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Leptoloma cognatum, Fall witch grass..........
Leptoloma cognatum, Fall witch grass..........
Lesquerella Gordoni. .........ovveeevnrunnnnn,
Lesquerella Gordoni..........................
Leucaena retusa. . ..........coviveveuunnnnnnns
Leucophyllum minus. ........ooovvvvinnnnnn..
Liatris Pyenostachya.........................
Limnodea arkansana..............c.ccuouuuuunn.
“Lonicera albiflora. . .............. ..ot
Lupinis texensis.........coiieiriiieeuiinnn.
Lupinis texensis (flowers). .. ..................
Martynia louisianica...: . .....coouiiinnnn....
Melampodium leucanthum....................
Mimosa fragrans, Catclaw.....................
Morus microphylla...........c.cooov ...,
Nama hispidum...............ccoiiii ..
Nama jamaicense. . .........oouuunenunn.. PPN
Nolina texana (Sacahuiste)....................
Nolina texana (upperleaves)..................
Nolina texana (after burned). .................
Nolina texana (leavesand base)................
Nolina texana (distal and foliage)..............
Nolina texana (whole leaves)..................
Nolina texana (foliage)........................
Nolinatexana...............coeiiuuuunn.....
Nolina texana..............
Nolina texana................
Nolina texana (Sacahuiste) (buds)~
Nolina texana (Sacahuiste) (buds)...
Oenothera serrulata Drummondii. . ............
Oenothera Greggiilampsana...................
Oenotheraspeciosa...................ouun...
Oenotheraspeciosa...................c..0von..
Opuntia Eilisiana, Spineless cactus. ............
Opuntia Ellisiana, Spineless cactus. ............
Opuntialeptocaulis...........................
Opuntia leptocaulis................ e e e s
Opuntia sp.. .. vvein i e e
Opuntia SP.. .. vt
OpPUDEIA SP. v v v et e
Opuntia sp. (buds and young fruit)
Panicum fasciculatum reticulatum
Panicum fasciculatum reticulatum e
Panicum Hallii. .. ........... ... .. .........

Panicum obtusum, Grapevine mesquite.........
Panicum obtusum, Grapevine mesquite.........
Panicum obtusum, Grapevine mesquite. ........
Parosella frutescens. . ........................
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Table 4. Minerals and Grades of Protein, Lime and Phosphoric Acid in Forage Plants—Continued
R Per cent ’ Grades
Date
Name collected Phosphoric Phosphoric

| Potash Lime Magnesia acid Protein Lime aci
Parthenium Hysterophorus. .................. 9/ 5 1.61 2.39 .32 .64 1 1 3
Parthenium incanum. ........................ 8/18 1.86 3.84 .44 .34 1 1 3
Paspalum distichum, Joint grass. .............. 9/ 8 2.63 .56 .27 .51 3 2 3
Pennisetum clandestinum. .................... 8/24 5.15 .78 .43 .61 1 2 3
Petalostemum multifiorum. ................... 6/17 1.56 2.25 .35 .32 2 1 4
Phacelia Popei............coviiiiiiin .. 2/27 3.35 4.99 .54 .68 1 1 2
Phalaris angusta......................... RN 5/ 1 3.02 .66 .41 .54 1 2 3
Phlox Rosmeriana............c.oooviuveennn.. . 5/1 3.53 1.87 .28 .66 2 1 3
Physalislobata. ............................. 7/14 6.74 2.80 .87 77 1 1 2
Pinaropappus rosens. . 6/ 2 2.76 1.42 .36 .44 2 1 3
Plantago Helleri........ 4/30 1.43 1.20 |~ .29 .38 3 1 3
Plantago rhodosperma. . . 2/24 3.19 8.45 .36 .48 1 1 3
Plantago rhodosperma 3/30 3.53 6.52 .35 .30 2 1 4
Plantago rhodosperma 5/ 1 2.10 4.87 .36 .37 3 1 3
Plantago Purshii, Indian wheat................ 3/23 1.65 1.23 .34 .36 2 1 3
Portulaca Retusa. . ..............oovoiiveiii, 8/29 6.09 3.72 1.32 .69 3 1 2
Prosopis chilensis (Mesquite tree foliage)..... ... 10/17 1.48 3.97 .47 .41 1 1 3
Prosopis chilensis (Mesquite tree foliage)........ 6/ 1 1.51 1.13 .32 .53 1 1 3
Prosopis chilensis (Mesquite tree foliage)........ 7/14 1.70 2.16 .34 .38 1 1 3
Prosopis chilensis (Mesquite tree foliage)........ 8/29 1.64 2.87 .32 ~.30 1 1 4
Prosopis chilensis (pods) Mesquite tree......... 10/20 1.58 .80 .14 .48 1 2 3
Prosopis chilensis (pods) Mesquite tree. ........ 9/25 1.66 .94 .22 .40 2 1 3
Prunus minutiflora......................... f 10/17 1.71 3.97 .40 .79 1 1 2
Prunus minutiflora. ........... ... ... ... . 11/18 2.11 2.21 .47 .57 1 1 3
Prunus minutiflora................. ... 0... 6/ 1 1.80 1.69 .51 .37 1 1 3
Pyrrhopappus carolinianus. . ..............oc... 6/ 4 4.02 1.87 .38 .65 2 1 3
Quercus breviloba, Shinoak............... e 10/18 .46 2.46_ .31 .26 3 1 4
Quercus breviloba, Shinoak................... 11/19 1.56 2.98 .39 .21 3 1 4
Quercus breviloba, Shinoak................... 6/ 3 .97 1.0t .31 .33 2 1 3
Quercus breviloba, Shinoak................... 7/13 .71 1.84 .28 .20 3 1 4
Quercus breviloba, Shinoak................... 8/29 .85 2.76 .43 .25 3 1 4
Quercus breviloba, Shinoak................... 9/28 .67 1.42 .23 .19 3 1 4
Quercus breviloba, Shinoak................... 10/20 .72 2.32 .30 .20 3 1 4
Quercus breviloba, Shinoak................... 11/11 .52 2.07 ..., . .17 3 1 4
Quercus breviloba, Shinoak................... 12/14 .55 3.50 .36 .19 3 1 4
Quercus virginiana (foliage) . . ................. 10/18 77 3.02 .42 22 3 1 4
Quercus virginiana (foliage) .. ................. 10/16 1.84 .31 .18 .23 4 3 4
Quercus virginiana (foliage) .. ................. 11/19 2.12 .23 .15 .22 4 3 4
Quercus virginiana (foliage) . . ................. 11/19 .76 1.81 .29 .25 3 1 4
Quercus virginiana (foliage) .. ................. ] 12/18 .57 1.57 .24 .24 3 1 4
Quercus virginiana (foliage). .................. 1/24 .51 2.55 .30 .25 3 1 4
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Quercus virginiana (foliage) .. ............. .
Quercus virginiana (foliage)...................
Quercus virginiana (foliage) .. .................
Quercus virginiana (foliage)...................
Quercus virginiana (foliage) . . . ................
Quercus virginiana (foliage) . . .................
Quercus virginiana (foliage)...................
Quercus virginiana (foliage)...................
Quercus virginiana (foliage)...................
Quercus virginiana (foliage). . .................
Quercus virginiana (foliage). . .................
Quercus virginiana (acorns). ..................
QQuercus virginiana (acorns) ....................
Quercus virginiana (acorns)....................
Ratibida columnifera. ................. ... ...
Ratibida columnifera.............. . ... oot
Ratibida columnifera.................. ... ...
Ratibida columnifera............ ... ... ... ...
Rhus microphylla, Sumae. ....................
Rhus microphyla, Sumac....................

* Rhus microphylla, Sumac. ....................

Rhus microphylla, Sumae. . ................ ...
Rhus microphylla, Sumac. ....................
Rhus microphylla, Sumac. ... ................
Rhus trilobata, Illscented sumac...............
Rhus trilobata, Illscented sumac...............
Rhus trilobata, Illscented sumac. ..
Rhus.trilobata, Illscented sumac.,
Rhus trilobata, Illscented sumac.
Rhus trilobata, Illscented sumac. ..
Rhus trilobata, Illscented sumac
Rhus trilobata, Illscented sumac...............
Rhus VIrens. . .....ovviiininniininen e nnan.
Rhus VITENS . . o0 v v it et et
Rhynchosiatexana................ ... .. .....
Rhynchosiatexana............... ... ...,
Salsola pestifer, Russian thistle................
Salviareflexa. .......ooviiiiiiiiiininn.
Schrankiaangustata................... ... ...
Scutellaria Drummondii.......................
Setaria macrostachys, Foxtail grass.............
Sedum Nutlallianum. ... ....0..... .. c.o.....
Sida procumbens........ ... ... 0 i,
Simsiacalva. .. ..o
Simsiacalva..............o. . i
Siphonoglossa pilosella........................
Sitanion Hystrix, Bottlebrush squirrel-tail.......
Solanum TOIreyi.....oovviiiuniiiennnnennnes
Solanum elaeagnifolium.......................
Solanum elaeagnifolium.......................
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Table 4. Minerals and Grades of Protein, Lime and Phosphoric Acid in Forage Plants—Continued

Per cent Grades
Date
Name collected Phosphoric| Phosphoric
Potash Lime Magnesia aci Protein Lime acid
Solanum elaeagnifolium. . 8/24 2.89 2.36 .47 .64 1 1 3
Solanum elaeagnifolium 12/14 2.44 . 1.42 |.......... .49 2 1 3
Solanum triquetrum. 8/31 3.12 3.64 .72 .56 1 1 3
Sophora secundiflora. . 12/18 .93 2.47 .30 .31 1 1 4
Sophora secundiflora..... . 1/28 .86 2.71 .33 .31 1 1 4
Sophora secundiflora. ... ..................... 6/ 5 1.23 2.66 .35 .29 1 1 4
Sophora secundiflora (pods)................... 6/ 5 1.29 .65 .26 .29 1 2 4
Sorghum halepensis, Johnson grass............. 7/14 3.49 .81 .39 .58 1 2 3
Sphaeralcea angustifolia cuspidata.............. 8/29 3.01 4.35 .56 .65 1 1 3
Sporobolus cryptandrus, Dropseed grass. ....... 8/24 1.72 .56 .37 .54 2 2 3
Stipa leucotricha, Speargrass.................. 6/ 2 1.33 .34 .14 .27 3 3 4
Stipa leucotricha, Spear grass.................. 12/12 1.70 .75 .30 .39 2 2 3
Stiilingia Treculeana.......................... 5/27 2.87 4.01 .64 .50 1 1 3
Talinum aurantiacum......... e 8/24 5.95 3.90 2.08 .47 1 1 3
Thelesperma simplicifolium.................... 6/ 2 1.79 1.69 .30 .32 3 1 4
Tidestromia suffruticosa. . .................... 9/11 3.64 3.07 .82 .28 2 1 4
Tragiaramosa...............evvuinvneenn... 6/ 2 1.73 2.32 .53 .47 2 1 3
Tragia FamosSa. . .o vvvvt vt i iie i eeanens 8/28 1.70 2.84 .57 .47 1 1 3
Tribulus terrestris............................ 6/23 3.19 4.36 .49 .52 1 1 3
Triodia albescens............................. 9/ 8 1.79 .45 .17 .50 3 2 3
Trisetum interruptum. . ............. ... ...... 4/26 1.57 1.20 .23 .47 3 1 3
- Ungnadia speciosa........o.uvirvvnnenennnnn. 7/15 1.39 3.17 .54 .36 2 1 3
Verbena bipinnatifida..:...................... 4/22 1.78 2.56 .52 .37 2 1 3
Verbena plicata....................covinn. 6/ 2 1.69 3.19 .52 .37 2 1 3
Verbenaplicata.............cooviuniiunnn.n 8/31 1.85 3.75 .67 .32 3 1 4
Vicia Leavenworthii, Vetch.................... 3724 3.51 2.10 . .40 .56 1 1 3
Xanthoxylum c.-h. fruticosum................. 6/ 1 3.30 2.69 .49 .54 1 1 3
Yucca Reverchoni (buds)..................... 5/ 1 2.53 1.49 .33 .80 2 1 2
Yucca Reverchoni (flowers)................... 6/ 2 3.28 1.44 .48 1.04 1 1 1
Yucca Treguleana................covivnnnnn.. 2/28 1.96 4.90 .54 .36 2 1 3
Yucca Treguleana (buds)...................u. 3/24 3.04 1.95 .42 1.35 1 1 1
Yucca Thompsoniana..............c..cooovonn. 3/ 2 .79 1.69 .27 .18 3 1 4
Zexmania hispida. . ........ ... ..o i 6/ 4 3.47 3.75 .69 .38 2 1 3
Zexmania hispida. . .......... ... ..ot 8/28 2.75 4.52 1.00 .42 1 1 3
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Table 5. Percentages of Forages Eaten by Range Cattle

October,
1930

%

November,
1930

%

December,
1930

%

January,
1931

%

February,
31

%

April,
1931

0

Curly mesquite, Hilaria Belangeri
Live oak, Quercus virginiana. ........... ... ... ... ou...
Sacahuiste, Nolina texana...................o.ovuiuinn..
Needle grass, Aristida sp.. . .. ovvein it i
Bromus catharticus............. ... ... i o
. Astralagus Nuttallianus*......... ... ... ... ... ... ....
Plantago Helleri*. . .............. e
Trisetum interruptum. .. ...... ..t rvin i
Limnodea arkansana. .. .. e
Ill-scented sumac, Rhus trilobata
Mixed forbs..... .. . .

Carex planostachys.....................................
Prickly pear, Opuntia sp....... ...t

*Taken as representative of the forage-plant forbs in general.’

18
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Table 6. Percentages of Forages Eaten by Range Cattle
May, June, July, August, [September,| October, | November,| December;
1931 1931 1931 1931 1931 1931 193 1931
) % % % % % % %
Curly mesquite, Hilaria Belangeri.............. 45 65 94 80 98 67 78 22
Live oak, Quercus virginiana 1 1 6 5 lg 29

Sacahuiste. .. ...... ... . ..ol

Buchloe dactyloides. . ..............

Quercus breviloba.......... . .. . o L o oL
Rhus trilobata.. ......... ... ... ..o oo
Carex planostachys............ ... o,
Stipa leucotricha............ ... ... ... . ...
Aristida Wrightii. ce
Tragia ramosa. .........
Aphanostephus humilis. . ...
Thelesperma simplicifolium....................
Miscellaneous.................. v,
Prosopis chilensis.
Verbenaplicata........:......oiiiiiiennnn...
Chamaesarachasordida. ......................
Diospyrostexana. .............coiiniiinnoa..
Houstonia angustifolia........................

Colubrina texensis...................ou. e :

Aristida PUIPUTEa. ..ot vv vt vininnenneinenens

144
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* Table 7. Percentages of Forages Eaten by Range Sheep

October, NovexﬁBér, December,| January, | February, | March, April,
1930 1930 1930 1931 1931 1931 1931
% Yo % % o % %
Curly mesquite, Hilaria Belangeri........................ 90 58 58 25 oo 2 10
Mixed forbs. ... ... s
Live oak, Quercus virginiana. . ..........................
Sacahuiste, Nolina texana............... ...,
Festuca octoflora.....

Astragalus macilentus
Trisetum interruptum
Aphanostephus humili

Carex planostachys.’.

Rhus trilobata, Ili-scented sumac

Live oak acorns......
Mesquite pods.......
Prunus minutiflora. ..

Lesquerella Gordoni. .

Astragalus Nuttallianus. ..

S e

Euphorbia dictyosperma. . .......... ... it

Plantago rhodosperma
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Table 8. Percentages of Forages Eafen by Range Sheep
May, June, July, August, |September,| October, |November,| December,
1931 1931 1931 1931 1931 1931 1931 1931
% % % o % % % %
Curly mesquite, Hilaria Belangeri.............. 23 64 55 70 88 54 83 28
Liveoakacorns.............coviiiivinnan., 5
Live oak, Quercus virginiana 3
Sacahulqte Nolina texana.................c.u. 2
Aphanostephus humilis. . .....................
Carex planostachys.............. ... ... ...
Centaurium calycosum..................oovnn.
Zexmania hispida...........
Rhus trilobata..............
Aristida purpurea. . ..........i i

Sida procumbens. .
Schrankia angustata
Celtis reticulata....... -
Acacia Roemeriana.................oovuiven.,
Solanum elaeagnifolium.......................
Cuscutaexaltata............. ... ... o L
Rhynchosiatexana...............ooveivvunn
Oenothera speciosa. ..........ovivvennenennn.
Panicum Hallii. . .............. ..o
Abutilon incanum............ . ..o ool
Talinum aurantiacum.................. . ...,
Boerhaavia tenuifolia................ .. 0oL
Portulacaretusa.............. ...,
Croton monanthogynus. ......................
Verbenaplicata...............cooiiin...
Siphonoglossa pilosella........................
Chamaesarachasordida................oovuun.
Aster ericoides.. .....ooveviviinnnennnennnannn
Houstonia angustifolia.............

Lepidium lasiocarpum Wrightii................
Amaranthus blitoides............ ... ... .. ...
Valerianella ameralla. ......... ...
Sedum Nuttallianum. ........................
PinaropapPUS TOSEUS . cuv v vt v vonvntnnenennesnn
Gutierrezia texana.
Panicum obtusum.
Desmanthus fallax.
Pyrrhopappus carolinianus

¥e
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Table 9. Percentages of Forage Eaten by Range Goats

October,
1930
o

November,
1930

%

December,
1930

%

January,
1931y

%

February,
1931
%

March,
1931

(4

April,

1931
%

Curly mesquire, Hilaria Belangerl
Live oak acorns
Live oak, Quercus virginiana.
Mixed plants ...............
Other grasses.......

Festuca octoflora
Lesquerella Gordoni.......... ..o,
Trisetum interruptum. ................ ... e
Engelmannia pinnatifida. . ......... ... .o i iy
Shin oak, Quercus breviloba. ........................ ...
Rhus trilobata, Ill-scented sumac
Carex planostachys.......... oo it

. Prunus minutiflora. ........ . ... oo oo

Bumelia texana...................
Berberis trifoliata. ., ............
Sacahuiste, Nolina texana :
Prickly pear (Buds and Young frult of prickly pear)........
Mescal bean (Sophora secundifiora).......................
Tasajillo (Opuntia leptocaulis)..........................
Aristida spp. Three-awn grass.........,
Sacahuiste buds...............c.. .. ...
Juniperus Pinchotii (foliage).............
Forestiera neomexicana. .. ....
‘Lepidium lasiocarpum anht
Astragalus Nuttallianus. .. . .
Astragalus macilentus. . .. ....... ... ... . L L.
Euphorbia dictyosperma. ............ ... ... ... .......
Vicia Leavenworthii....... .. ... ... ... .. .. ... ..
Plantago rhodosperma........... ... ... .. ..c..iuiann..
Plantago spinulosa and otherforbs.......................
Evax' multicaulis and other forbs...................... ...
Yucca Treculeana (buds).................. ... ... ot

bk
HOOHRPBOMOONN -

b et
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Table 10. Percentages of Forage Eaten by Range Goats

May,
19331
%

June,
1931
%o

July,
1931
%

August,
1931
%

September,
1931

%

October,
1931
%

November,
1931

%

December,
1931

%

Curly mesquite, Hilaria Belangeri..............
Liveoakacorns..............................
Live oak, Quercus virginiana..................
Shin oak, Quercus breviloba.............. e

Rhus microphylla.

Rhus trilobata, Ill-scented sumac..............

Carex planostachys
Prunus minutiflora

Rhuswvirens. .......... ... ... ... ... ...

Sacahuiste, Nolina

Forestiera neomexicana

texana.....................

Lepidium lasiocarpum Wrightii................
Centaurium calycosum........................

Tragia ramosa....
*Sida procumbens. .

Aphanostephus humilis. . .......
Actinea scaposa linearis.........

Thelesperma simplicifolium

Ratibida columnifera.........................

Verbena plicata. . .

Sophora secundiflora (leaves)..................
Condalia obtusifolia..........................

Cassia Roemeriana
Cuscuta exaltata ..
Rhynchosia texana

Panicum Hallii. . ......: e

Zexmania hispida............. e

Portulaca retusa. .

-Croton monanthogynus.......................
Prosopis chilensis, Mesquite. . .................
Mimosafragrans................ ...
Chamaesaracha sordida.......................

Opuntiasp.......
Aristida purpurea.

Houstonia angustifolia........................

Plantago Helleri. . ........................... .

Panicum hirticaule
Simsia calva. . ...
Desmanthus fallax

Schrankia angustata........................

Acacia Roemeriana

[uy

9¢
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.COMPOSITION AND UTILIZATION OF RANGE VEGETATION 37
] N
Character of the Range Rations

The approximate grades of the range ratlons of the different kinds of
animals was ascertained by combining the grade of the protein, lime,
and phosphoric acid of the different feedsl, as given in Table 2 with the
quantities eaten as given in Tables 5, 6, 7,8, 9 and 10. A summary by
months is given in Table 11.

With the cattle, the grade of the ration for protein is 3, except in
February, March, April and November, when the grade is 4. This means
that the forage is fair in protein most of the year, but was probably
deficient in February, March, April and November. The grade for lime
is 1 to 2 throughout the year. This means that the ration is good to
high in lime at all times. The grade for phosphoric acid is 3 from
March to August and also November a{nd 4 for September through
February except November. This means that the ration was fair in
phosphorus part of the year, but probably deficient from September to
March.

With sheep, the grade for protein was 3 excepting in February, March
and July, when it was 2, and November, when it was 4. This means that
the ration for sheep was fair to good in protein, except during November.
The grade for lime (calcium) was 1 to 2 through the entire period, in-
dicating that the ration was good to high in lime. The grade for phos-
phorus was 4 in September to December 1931, and December 1930 and
January 1931, indicating a deficiency during these months. The re-
mainder of the year, the ration was fair in phosphorus, except in Feb-
ruary 1931, when it was good in phosphorus.

For goats, the grade for protein was 3, except for February, May and
June when it was 2, and November, when it was 4. This indicates that
the ration was fair in protein most of the year, and deficient in only one
month. The grade for lime was from 1 to 2, indicating that the ration
was well supplied with lime. The grade for phosphorus was 3 for March
through August 1931 and 4 for October 1930 through February 1931,
and October, November and December of 1931. This indicates a fair
supply of phosphorus part of the year, but a probable deficiency during
the fall and winter. !

The grade for the protein, lime and phosphoric acid in the range
forage will depend to a great extent upon the weather, especially on the
rainfall or lack of rainfall, and the temperatures. Hence the grades will
vary from year to year.

The data indicate that there is little deficiency of lime. Phosphorus
is more likely to be deficient, especially during the winter months of very
dry periods. Deficiencies of protein may also occur, likewise, during dry
periods or the winter season.

The discussion of the data does not refer to the quantity of range
vegetation available. It would appear, however, that a deficiency in quan-
tity may often be accompanied by a deficiency in protein and in phosphorus.
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Table 11.—Grades of Vegetation Eaten by Range Animals

. Phosphoric
. Protein Lime acid
Grade Grade Grade
Cattle

October, 1930. ... ... . 3 2 3
November. ................... ... ... . 3 2 4
December.. .. 3 2 4
January, 1931 3 1 4
February. .... e 4 2 4
4 2 3

4 2 3

3 2 3

3 2 3

3 2 3

3 1 3

3 1 4

October . ... ... ... . .. i i 3 2 4
November 4 1 4
December 3 2 4
October, 1930. . . . ... ... . . i e 3 2 3
November.. .. ... i 2 2 3
December... ... .. ... .. 3 2 4
January, 1931 . ... e 3 1 4
February......... ... . 2 1 2
arch . ... 2 2 3
ADTIL. o 3 2 3
My . o e 3 2 3
JUne. ... e e 3 2 3
July. oo 2 2 3
August. .. ... o 3 1 3
September. . ... ... ... e e 3 1 4
OCtober. ... 3 2 4
November. . . . ... 4 2 4
December... ... ... 3 2 4

Goats

October, 1930. . .. ... .. . 3 2 4
November. . . ... .. 3 2 4
December. .. ... ..t 3 2 4
January, 1931....................... 3 1 4
. e 2 1 4

3 2 3

3 1 3

2 1 3

2 1 3

3 1 3

3 1 3

3 1 4

October. .. ... e 3 2 4
November. ... ...t i 4 1 - 4
December. ... ... 3 1 4
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SUMMARY

Feeding analyses, and analyses for potash, lime, magnesia and phos-
phoric acid were made of 349 samples of gi‘asses, leaves, and other parts
of range vegetation in Sutton and Edwards Counties.

In order to facilitate comparison, the protein, phosphoric acid and lime
in the samples were graded, Grade No. 1 containing the highest per-
centages and No. 5, the lowest.

The percentages of the different kinds of yegetation consumed by cattle,
by sheep and by goats were ascertained monthly for a period of 15 months.
Cattle fed on the smallest number of different kinds of plants, sheep
came next, while the diet of goats was quite diversified.

The approximate grades of the diet of the range animals were ascer-
tained by considering the grades of the vegetation eaten in connection
‘with the percentage of each plant.

The ration of the cattle was fair (grade 3) in percentage of protein
most of the year but probably deficient (grade 4) in February, March, .
April and November. The lime content was good to high (grades 2 and 1)
at all times. The phosphoric acid content was fair (grade 3) from March
to August, but probably deficient (grade 4) September through February.

For sheep, the protein content was fair (grade 3) through most of the
period, although in 3 months the grade ;was good (grade 2), and in
November it was probably deficient (grade 4). The lime content was
good to high. The phosphoric acid was fair most of the year, except in
December 1930, January 1931, and September to December 1931, when
it was probably deficient (grade 4).

For goats, the grade for protein was fair to good, except in November,
when protein was probably deficient (grade 4). The lime content was
high to good. The phosphoric acid content was fair for March through
August 1931, but probably deficient (grade| 4) for October 1930 through
February 1931, and October, November and December 1931.

The data indicate deficiences of protein and phosphorus during the
winter months, when the pasture is also short. The deficiency indicated
is not, however, as great in other sections of the state.





