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Response of Sub-Irrigated Meadow 
Vegetation to Application of Nitrogen 
and Phosphorus Fertilizer’ 

J. S. RUSSELL, E. M. BROUSE, H. F. RHOADES, and 
D. F. BURZLAFF 
Former Asst. Agronomist; Asst. Agron., retired; Prof. of 
Agron. deceased; and Assoc. Prof. of Agronomy. Nebr. 
Agr. Exp Sta. Lincoln 

Highlight 

Combinations of nitrogen and 
phosphorus fertilizer gave greater 
yield increases than either element 
applied alone. Yield response and 
chemical composition of forage ap- 
peared to be a result of botanical 
composition changes in fhe meadow. 
Phosphorus fertilizer fagged with 
p32 revealed fhai legumes use,d 
greater amounts of applied phos- 
phorus than did grasses. Nitrogen 
fertilizer appeared fo increase ufili- 
zafion of applied phosphorus by 
grasses. 

Meadow hay forms an impor- 
tant part of the livestock cnter- 
prise of the Nebraska Sandhills. 
Hay for winter feed is cut from 
meadows which lie between the 
sand ridges and on the bottom- 
lands along streams and lakes. 
Tall prairie grasses grow in these 
areas. During the last half-cen- 
tury the botanical composition 
has changed as a result of the 
introduction of cultivated forage 
species. 

Hay yields on the sub-irrigated 
meadows of the sandhills may 
be influenced by applications of 
nitrogen and phosphorus fertil- 
izers (Brouse et al. 1953; 1954; 
Ehlers et al. 1952). There is also 
evidence to indicate that the 
nitrogen and phosphorus con- 
tents of the vegetation from 
these meadows are influenced by 
fertilization (Brouse et al. 1953; 
1954). Based on the results ob- 
tained elsewhere it seems evi- 
dent that nitrogen and mineral 

lcontribution of the Nebraska Agri- 
cultural Experiment Station. Pub- 
lished with the approval of the Di- 
rector as Paper No. 1659 Journal 
Series, Nebraska Agric. Exp. Sta. 

element percentages in the hay 
from the subirrigated meadows 
will be materially influenced by 
the stage of plant growth and by 
the species present (Beeson, 
1941; Vandecaveye, 1941). 

Thus, in evaluating the effects 
of fertilizer applications on 
meadow vegetation not only 
yield responses but changes in 
botanical composition of the 
sward and chemical composition 
of the forage plants with ad- 
vance in season must be mea- 
sured. 

Experimental Methods 

An experiment was conducted 
during 1953 at two locations in 
Holt County Nebraska (referred 
to as Sites ! and 2). The objec- 
tive was to determine the influ- 
ence of nitrogen and phosphorus 
fertilizers and time of harvesting 
on the yield and chemical com- 
position of meadow hay. The ex- 
periment was planned in a ran- 
domized block design of 4 repli- 
cations with 30 x 5 foot plots. 
Nitrogen as am lonium nitrate 
(33.5% N) at rates 0, 40 and 80 
lb N/acre and phosphorus as 
treble-superphosphate (43% 
available P205) at rates of 0, 40, 
80, and 160 lb PzOj/acre were ap- 
plied in all combinations on 
April 1. Phosphorus at the 80 lb 
rate of PZOZ was tagged with 
P322. All fertilizer was applied 
with a Gandy spreader with the 
exception of the radioactive 
phosphorus. It was drilled at a 
depth of 3/4 to 2 inches using a 
grain drill with a conveyor belt 
attachment. 
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Plant samples were obtained from 
Site 1 on June 16 and June 30 by 
clipping forage from an area 1 meter 
square at a height of 2 inches above 
ground. The entire sample from each 
plot was dried and weighed. At the 
final harvest on July 16 at Site 1 
and July 17 at Site 2, strips 17.5 feet 
long and 3 feet wide were mowed 
through the center of the plot with a 
Jari Mower. Green weight of forage 
was obtained. Random samples of 
forage were taken from each plot for 
moisture determination and chemi- 
cal analyses. All forage samples from 
plots receiving similar treatments 
were cornposited for chemical an- 
alyses except for the radioactive 
samples. 

Species separations were made of 
samples from 4 treatments; check, 
o-80-0, 40-80-0, 80-80-o. Each repli- 
cation was sampled but in order to 
obtain sufficient plant material for 
analysis the replications were com- 
posited. 

Total N was determined by a 
modified Gunning procedure. P, Ca, 
Mg, K and Na were determined after 
wet digestion of the samples with 
nitric and perchlori : acids. Phos- 
phorus was determined by the meth- 
od of Sherman (1942). Cations were 
determined using a Beckman DU 
Flame Spectrophotometer with an 
oxy-hydrogen flame attachment. The 
amount of radioactive phosphorus in 
the plant material was determined 
by the briquet method of McKenzie 
and Dean (1950). Percentages of the 
plant constituents are expressed on 
an oven dry basis. 

Vegetation on the check plots and 
on the non-fertilized area immedi- 
ately adjacent to the plots was in- 
ventoried in early June using the 
point-quadrat method of Levy and 
Madden (1933). 

Characterization of Sites. - The 
flora of both sites was characterized 
by a combination of warm-season 
and cool-season grasses, rushes, 
sedges, and introduced legumes. The 
main difference between Site 1 and 
Site 2 was found in the varying 
abundances of certain legumes. Red 
clover3 was the only legume present 

sAcknowZedgement is made to R. A. 
Olsen and F. E. Koehler who as- 
sisted in the application of P32 and 
in final radioactivity assay. 

3Scientijic names of plants are listed 
in Table 1. 
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to any extent at Site 1, whereas 
alsike clover was dominant at Site 2 
(Table 1). There was also a higher 
percentage of little bluestem at Site 
1 than at Site 2. This accounted, to 
some extent for the advance in ma- 
turity of the forage at time of har- 
vest at Site 2 as compared to Site 1. 

Properties of the soils in the Sand- 
hill area have been reported by 
Russell and Rhoades (1956) to be 
related to the depth of water table 
below the surface. Analysis of the 
soil profiles (Table 2) showed that 
both sites were characterized by 
high organic matter percentages at 
the soil surface with decreasing 
amounts at increased depth of pro- 
file. This relationship affected total 
nitrogen, cation exchange capacity 
and total phosphorus. The direct 
correlation between organic matter 
and cation exchange capacity was 
shown by Burzlaff (1962). Differ- 
ences were noted for pH and avail- 
able phosphorus between the two 
sites. 

When the fertilizer was applied in 
April the water table level was 15 
inches below the surface at Site 1 
and 17 inches below the surface at 
Site 2. At the time of final harvest in 
July, the ground water level on both 
sites was 36 inches below the sur- 
face. 

Table 1. Vegefafion composifion of 
experimenfal meadows expressed 
as perceniage cover. 

Species Site 1 Site 2 

Trifolium pratense 
red clover __._________________ 7.4 

Trifolium hybridum 
alsike clover ____________ 0.0 

Juncus spp. rushes.. ____.. 12.2 
Carex spp. sedges.__ _.._ . ..23.6 
Poa pratensis 

Kentucky bluegrass ..17.6 
Agrostis alba 

redtop _ ____ _ __.__ ______________. 1.1 
Phleum pratense 

timothy _.__ ___._ _ ____..________ .5 
Andropogon gerardi 

big bluestem _____._.____.. 7.5 
Andropogon scoparius 

little bluestem ________._._ 6.9 
Sorghastrum nutans 

indiangrass ________ ____ _ ____ _ 8.5 
Other grasses _____ ________.__ __ 5.2 
Forbs ________ ______ ______ _______..___ 1.5 

3.6 

10.4 
22.2 
16.4 

21.6 

.l 

.3 

7.3 

.l 

8.4 
3.2 
4.2 

Total __________________ _.__ . . . ...92.0 97.8 

Experimenfai Results and phosphorus was applied but ni- 
Discussion trogen fertilizer alone had rela- 

Yields of dry matter.-Yields tively little effect on dry matter 
of dry matter were obtained at 3 production (Fig. 1). Phosphorus 
stages of growth at Site 1 and at fertilizer alone increased yields 
a final harvest at Site 2. Nitrogen but the largest responses were 
fertilizer increased yields where obtained with the nitrogen-phos- 

Table 2. Characferisfics of soil profiles from experimental areas.l 

Organic Cation Total Avail- 
Depth, matter Nitrogen ex. cap. P able P 
inches Horizon pH % % me/100 gr. ppm ppm 

Site 1 
o- 2 Ao & AII 8.1 13.7 0.62 21.8 668 4.4 
2-10 A12 8.1 5.5 0.28 13.3 456 4.0 

lo-17 A3 7.7 1.7 0.09 8.1 198 3.3 
17-25 C 7.3 0.1 0.01 3.0 43 1.4 
Site 2 
o- 2 Ao & A11 6.8 18.0 0.76 38.3 726 14.8 
2- 5 A12 6.8 9.1 0.38 23.0 395 8.0 
5-12 A13 6.6 1.1 0.05 9.1 89 2.5 

12-16 A3 6.9 0.5 0.02 4.3 52 1.5 
16-24 C 7.4 0.1 0.01 1.3 33 0.8 

PY- 
IThese soils were classified as belonging to the Loup series. 
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FIGURE 1. Yield of hay as influenced by fertilizer application. Values for N are the mean 
of 40 and 80 lb N/acre. 
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phorus combination. At Site 1 
the effect of phosphorus fertil- 
izer alone was much more no- 
ticeable at the third harvest than 
at the first harvest. 

Changes in the vegetation com- 
position as a result of fertilizer 
were observed at both sites. Ni- 
trogen fertilizer alone caused a 
decrease in the amount of legume 
present. The stimulation of the 
grass which took place was in- 
sufficient to cause any significant 
increase in total yield. Phos- 
phorus fertili.zer alone caused a 
decided increase in the growth 
of legumes. When applied in 
combination nitrogen and phos- 
phorus fertilizers appeared to 
stimulate both grasses and leg- 
umes causing significant increase 
in yield at both sites. 

and 20% for applications of 40 
and 80 lb N/acre. However, 
where phosphorus was applied 
there was a considerable increase 
in the amount of legumes in the 
forage. It may be assumed that 
at least some of the additional 
nitrogen present in the forage 
resulted from nitrogen fixation 
by the legumes. 

The effect of nitrogen and 
phosphorus fertilizer on the ni- 
trogen content of individual spe- 
cies comprising the forage was 
examined (Table 3) . These re- 

1.50 1 

Nitrogen Content of Forage.- 
Nitrogen percentage of the for- 
age from Site 1 declined from the 
first to the third harvest. Dif- 
ferences in nitrogen content due 
to fertilizer treatment were 
small. In particular the applica- 
tion of nitrogen fertilizer had 
little effect on the nitrogen con- 
tent of forage from either site. 
However, phosphorus fertilizer 
resulted in an increase in the ni- 
trogen content of forage at Site 
2 (Fig. 2) . 

5 1.25- ._ 
5 
iii 

1 
c ._ 
2 
e 

a 

l.Oo- 

Bf NON N 
Site 1 Harvested July 16 %W ,_Y 

Site2 Harvested July 17 .j@ - a j# - * 

b ;0 
P applied (lb. P2Os/acre) 

The efficiency of utilization of 
nitrogen fertilizer was low. Con- 
sidering plots receiving nitrogen 
only, there was less nitrogen in 
the forage from treated plots 
than from the check plots at the 
final harvest at Site 1. At Site 2 
there was a slight increase in the 
total nitrogen in the forage. Even 
so, the utilization of the nitrogen 
in an application of 40 lb of 
N/acre was only 4% and for 80 
lb/acre utilization was 7%. 

FIGURE 2. Nitrogen content of hay as influenced by fertilizer application. Values for N 
are the mean of 40 and 80 lb N/acre. 

Table 3. Nitrogen confenf of forage sampled from mixed vegetation, ex- 
pressed as a percentage. 

Species None 

There was some increase in ap- 
parent utilization of nitrogen 
fertilizer when applied with 
phosphorus. At Site 1 utilization 
of nitrogen at rates of 40 lb and 
80 lb N/acre was 26% and 20% 
respectively, when applied with 
phosphorus. Similarly, at Site 2 
the utilization values were 38% 

Site I 
Red clover 
Kentucky bluegrass 
Indiangrass 
Big bluestem 
Little bluestem 
Rushes 
Sedges 
Mixed vegetation 
Site 2 
Alsike clover 
Timothy 
Redtop 
Mixed vegetation 

sults show that changes in the 
nitrogen content of various spe- 
cies due to both nitrogen and 
phosphorus fertilizer were small. 
It seems probable therefore that 
the increase in nitrogen content 
of mixed vegetation at Site 2 was 
due to changes in botanical com- 
position and particularly to the 
stimulation of legume growth as 
a result of phosphorus applica- 
tion. 

Phosphorus Content of Forage.- 
At Site 1 there was a regular de- 
crease in the phosphorus percentage 

Id0 

Fertilizer Treatments 
0+80+0 40+80+0 80+80+0 

2.7 2.6 2.6 2.6 
1.2 1.2 1.2 1.2 
1.2 1.2 1.1 1.1 
1.2 1.2 1.2 1.2 
1.1 1.2 1.1 1.1 
1.1 1.0 1.1 1.1 
1.3 1.3 1.2 1.2 
1.4 1.4 1.3 1.4 

2.3 2.2 2.2 2.1 
0.9 0.9 0.9 0.9 
0.9 0.9 0.9 0.8 
1.1 1.4 1.3 1.4 



RESPONSE OF MEADOW VEGETATION 245 

in the forage throughout the season 
(Fig. 3). Addition of phosphorus fer- 
tilizer at both sites caused large in- 
creases in the phosphorus percentage 
of the vegetation. These increases 
were directly related to the rate of 
phosphorus fertilizer applied. Addi- 
tion of nitrogen fertilizer caused a 
decrease in the phosphorus percent- 
age when applied alone or in com- 
bination with the lower rates of 
phosphorus fertilizer. Where applied 
in combination with the highest rate 
of phosphorus (160 lb PzO;/acre), 
however, nitrogen fertilizer caused a 
further increase in the phosphorus 
content of the vegetation. Average 
utilization of phosphorus fertilizer 
was 7% at Site 1 and 9% at Site 2. 

Phosphorus fertilizer applied at 80 
lb/acre P2O.j was tagged with Psz. 
This allowed a more comprehensive 
evaluation of utilization of the ap- 
plied phosphorus. Phosphorus con- 
tent of various species at the final 
harvest and the percentage derived 
from the applied fertilizer (Table 4) 
were calculated. Percentage of phos- 
phorus derived from fertilizer in the 
mixed forage and the legume and 
grass portions for each harvest were 
also determined (Table 5) . 

Large differences in the utilization 
of fertilizer phosphorus were shown 
by the grasses and legumes in the 
mixed vegetation. Red clover in par- 
ticular shower .: higher utilization of 

'=Y P 

FIGURE 3. Phosphorus content of hay as 
influenced by application of phosphorus 
fertilizer. Values are the mean of 0, 40 
and 80 lb N/acre. 

Table 4. Phosphorus confenf of forage sampled from mixed vegefafion and 
percentage of phosphorus derived from ferfilizer by freafmenfs. 

Phosphorus in forage 
Phosphorus in forage derived from fertilizer 

%I ‘ib 
Species None 0+80+0 40+80+0 80+80+0 0+80+0 40+80+0 80+80+0 

Site 1 
Red clover 0.17 0.19 0.19 0.20 75 69 66 
Kentucky bluegrass 0.12 0.16 0.16 0.16 56 56 71 
Indiangrass 0.11 0.18 0.15 0.15 39 31 39 
Big bluestem 0.11 0.14 0.14 0.13 17 26 34 
Little bluestem 0.09 0.13 0.14 0.12 29 34 44 
Rushes 0.09 0.11 0.13 . 0.12 30 29 23 
Sedges 0.15 0.16 0.16 0.15 26 15 31 
Mixed vegetation 0.11 0.17 0.17 0.17 49 46 55 
Site 2 
Alsike clover 0.19 0.19 0.18 0.18 60 47 44 
Timothy 0.09 0.13 0.16 0.15 47 50 33 
Redtop 0.09 0.14 0.17 0.14 28 46 33 
Mixed vegetation 0.11 0.18 0.18 0.17 44 45 42 

Table 5. Percent phosphorus in fhe 
vegetation derived from applied 
phosphorus fertilizer, in relafion 
fime of cuiting. 

Site 1 Site 2 
June June July July 

Fertilizer 16 30 I6 17 

Mixed Forage 
0+80+0 37 51 49 44 

40+80+0 45 50 46 45 
80+80+0 50 57 55 42 
Mean 44 53 50 44 
Grass Separations 
0+80+0 34 44 29 31 

40+80+0 39 47 28 42 
80+80+0 39 56 35 41 
Mean 37 49 31 38 
Legume Separations 

0+80+0 65 65 65 53 
40+80+0 62 70 61 48 
80+80-r-O 64 72 62 52 
Mean 64 69 63 51 

fertilizer phosphorus with 75% phos- 
phorus in plants fertilized with 
0+80+0 being derived from this 
source. With alsike clover the re- 
spective value was 60%. Grasses 
were lower and showed a wide range 
from 56% for Kentucky bluegrass to 
17% for big bluestem. Utilization of 
phosphorus fertilizer by the grasses 
was usually increased by addition of 
nitrogen fertilizer. 

Some differences in the utilization 
of phosphorus at the two sites was 
observed. The final harvest at Site 1 
revealed that 31% of the phosphorus 
in grasses and 63% in the legumes 
was derived from the fertilizer. Re- 
spective values of forage from Site 2 

were 38% for the grasses and 51% 
for the legumes. A dominance of red 
clover at Site 1 and an appreciable 
higher available phosphorus content 
in the soil at Site 2 as compared to 
Site 1 may explain at least part of 
the difference in results obtained at 
the two locations. 

Cation Content of Forage.- 
Changes in the cation content of for- 
age throughout the season were 
small. The cation contents of dif- 
ferent species from unfertilized plots 
are shown in Table 6. These data 
emphasize the relatively high con- 
tent of calcium and magnesium in 
red and alsike clover and the low 
content of these cations in the ma- 
ture grasses. 

Certain trends were observed in 
cation content of forages as a result 
of the application of nitrogen and 
phosphorus fertilizer although dif- 
ferences were not significant. Nitro- 
gen fertilizer decreased the calcium 
content of forage at all stages of 
growth (0.7% to 0.6% with 80 lb 
N/acre). Magnesium content was 
decreased slightly as was total cation 
content. 

Phosphorus fertilizer tended to in- 
crease the calcium, magnesium and 
total cation content of the forage 
(.lO%, .07%, 9 m.e./lOO gr, respec- 
tively) . Potassium content of forages 
was unaffected by either nitrogen or 
phosphorus fertilizer. 

Conclusions 
It is important to fully under- 

stand the changes occurring in 
yield and chemical composition 
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Table 6. Cation contents of 
two wet-meadow sites. 

differeni species from nonferfilized plots of 

Species 
Stage 

of growth 

Total 
cation 

Cation percentages content, 
Ca Mg K Na m.e./lOOg 

Site 1, Harvested July 16 
Red clover mid-bloom 2.1 0.60 1.6 
Kentucky bluegrass pre-boot 0.6 0.24 1.2 
Indiangrass mature 0.4 0.18 1.2 
Big bluestem pre-boot 0.4 0.22 1.0 
Little bluestem pre-boot 0.4 0.16 1.1 
Rushes mature 0.4 0.20 1.3 
Sedges pre-boot 0.8 0.27 1.6 
Mixed vegetation 0.7 0.26 1.2 
Site 2, Harvested July 17 
Alsike clover past maturity 1.5 0.52 1.2 
Timothy mature 0.1 0.09 1.0 
Redtop mature 0.2 0.14 1.1 
Mixed vegetation 0.6 0.26 1.1 

0.024 199 
0.013 82 
0.004 63 
0.009 63 
0.004 62 
0.005 70 
0.005 105 
0.013 90 

0.010 148 
0.004 41 
0.006 47 
0.005 79 

of forage from hay meadows so 
that harvesting can be accom- 
plished at the optimum time for 
maximum yields of the highest 
quality forage. Miller et al. 
(1955) in studies of high altitude 

meadows in Colorado found that 
dry weight of the plants con- 
tinued to increase but nitrogen 
and phosphorus percentages de- 
clined with advance in maturity. 
Similar trends were found in 
this study of subirrigated mead- 
ows and it is evident that much 
delay in harvesting after early 
July could result in a loss of 
total nitrogen and phosphorus in 
the forage. 

It appears that the diverse re- 
sults that have been reported for 
yields of dry matter and chemi- 
cal composition of the forage of 
fertilized meadows (Brouse et 
al., 1953; 1954) can be attributed 
to several factors. First, the bo- 
tanical composition of meadows 
in the Nebraska Sandhills varies 
considerably. In particular the 
introduced forages red and alsike 
clover, timothy, and redtop show 
marked differences in composi- 
tion percentages. Second, appli- 
cation of fertilizer results in 
changes in botanical composi- 
tion. Nitrogen fertilizer stimu- 
lates the grass components and 
depresses the legume components 
of the sward. Phosphorus fertil- 

izer stimulates the growth of 
legumes. Third, there is a ten- 
dency for the chemical composi- 
tion of plants to undergo changes 
as a result of fertilizer applica- 
tion. In this study application of 
phosphorus fertilizer noticeably 
increased the phosphorus content 
of plants. Possibly the low initial 
phosphorus content of many 
plants found in this region ma- 
terially contributes to this effect. 

Fertilizer response will depend 
on the interaction of these fac- 
tors and particularly on the im- 
portant role of botanical com- 
position of meadows. 

Summary 
The yield and chemical com- 

position of forage from two sub- 
irrigated meadows in the Ne- 
braska Sandhills as influenced 
by the application of nitrogen 
and phosphorus fertilizers were 
studied. 

Nitrogen and phosphorus fer- 
tilizer combinations gave the 
largest yield increases. Applica- 
tions of phosphorus fertilizer 
alone gave smaller yield in- 
creases than did combinations of 
nitrogen and phosphorus. Nitro- 
gen fertilizer alone did not give 
any increase in forage yield. 

Sampling during the growing 
season showed that although 
yield increased, nitrogen and 

phosphorus percentages declined 
with advance in maturity. Cal- 
cium and magnesium percentages 
showed little change but potassi- 
um percentage after an initial 
rise also declined. 

Phosphorus fertilizer was 
tagged with P32 and utilization 
of applied phosphorus by the 
legumes was found to be con- 
siderably greater than by the 
grasses, although differences be- 
tween grass species were also 
observed. There was some evi- 
dence that nitrogen fertilizer in- 
creased the utilization of applied 
phosphorus by the grasses. 

Large increases in phosphorus 
content of mixed vegetation, 
when phosphorus fertilizer is ap- 
plied, appear to be due to in- 
creases in the phosphorus con- 
tent of individual species and 
also to the stimulation of legume 
growth. 

Variation in the yield of dry 
matter and chemical composition 
of forage of subirrigated mead- 
ows in response to fertilization 
appears to be due to vari.ations in 
original botanical composition 
and resultant changes in botani- 
cal composition of meadows and 
in the chemical comfiosition of 
individual plants. 
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Potential Economic Returns 
Compared with Livestock in 
Plateau Region of Texas’ 

from Deer as 
the Edwards 

CHARLES W. RAMSEY 

Wildlife Biologist, Texas Parks and Wildlife Department, 
Kerr Wildlife Management Area, Hunt, Texas. 

Highlight 
Potential economic return from 

deer was greater than that from live- 
stock under conditions of average 
prevailing prices and adequate deer 
harvest. Data computed from ranch- 
er surveys indicated fhaf fhe dee,r 
herd was maintained as a liability 
fo the ranchers collectively. pri- 
marily because of inadequate har- 
vest. 

The economic potential of 
white-tailed deer (Odocoileus 
virginianus) to the rancher in 
the Edwards Plateau is a con- 
sideration that has rapidly gained 
importance with the increasing 
public demand for hunting. As 
early as 1947 it was estimated 
that the cash income from big 
game hunting leases to the aver- 
age rancher in the Edwards Pla- 
teau was about $160.00 (Hahn, 
1951). 

Since the introduction of live- 
stock into this region in the 1800’s 
range vegetation has changed 
markedly. Under heavy domestic 
stocking rates the vegetation has 
changed from a predominately 
grassland to a predominately 
woodland or brush. This change 
increased the carrying capacity 
for deer until by the 1940’s the 
region was supporting high den- 

1 Data are from investigations carried 
on under Pittman-Robertson Proj- 
ect W-76-R, Wildlife Division, Tex- 
as Parks and Wildlife Dept. 
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sities of deer (Hahn, 1945). To- 
day, population densities of a 
deer to three acres are not un- 
common. Simultaneous with the 
vegetative change brought about 
by livestock grazing was a de- 
crease in carrying capacity for 
livestock. Under heavy domestic 
stocking rates, ranges have de- 
teriorated until “the number of 
livestock which can be grazed on 
most Texas range lands today is 
less than half the number carried 
in 1900” (Merrill, 1959). 

Combined classes of cows, 
sheep, goats, and deer are pres- 
ently occupying the same range 
and the resulting competition be- 
tween classes of animals is acute, 
particularly between sheep, goats 
and deer (McMahan, 1964). 

Since sheep and goats are a 
principal product of the region, 
any reduction in forage for these 
animals by deer is an expense to 
the rancher. Thus economic com- 
petition exists between livestock 
and deer. The deer are the prop- 
erty of the people of the State 
and cannot be sold outright. 
However, a fee for ingress may 
be charged by the rancher to 
those wishing to hunt on his 
land. A means is therefore avail- 
able for offsetting the cost of 
pasturage for the deer herd and 

for realizing a profit from their 
management. 

The Texas Parks and Wildlife 
Commission has the responsibil- 
ity of setting game laws. How- 
ever, game laws can only be pro- 
tective. They can not force the 
harvest of any deer. Since all the 
land within the Plateau is under 
private ownership, the laws of 
trespass give the landholder con- 
trol over the access to the deer 
herds. He controls the number of 
deer killed by his decision on 
whether or not to allow hunters 
on his land. 

The game law provides that 
each license holder can kill no 
more than three deer, of which 
only two can be males with 
hardened antlers. It further pro- 
vides that each antlerless deer 
killed must be matched with a 
tag from the individual license 
holder and a permit to kill 
antlerless deer furnished to the 
landholders by the Parks and 
Wildlife Department. Thus, the 
game law only governs the maxi- 
mum number of antlerless deer 
which can be taken from any 
given acreage. It does not govern 
the maximum number of males 
with antlers which may be taken. 
The landholder through his con- 
trol of hunter access, has com- 
plete control of the total number 
of antlered males taken and con- 
trol of the number of females 
taken up to the maximum num- 
ber specified by the Department. 

Deer in the Edwards Plateau 
have a limited home range of 
approximately 1.5 mile radius 
(Thomas et al., 1964). Therefore, 
many decisions affecting deer 
welfare and numbers must be 


