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Summa y 
Research on the Texas Range Station, Barnhart, 

was modified in 1958 to study the effects of various 
grazing systems on livestock production. This study 
reports livestock production and profitability from 
1959 through 1965 under different grazing systems 
with a common stocking rate of 25.6 animal units per 
section. 'The systems compared were: yearlong graz- 
ing with cattle only and with sheep only; yearlong 
grazing with both cattle and sheep; and a two- 
pasture rotation and a four-pasture rotation system 
of grazing, both with dual use (used by cattle and 
sheep simultaneously). 

Dual use considerably increased the production 
of sheep. Lamb production from the single use sys- 
tem was significantly lower than from the dual use 
system. Both average lamb weaning weights and 
percent lamb crop were increased when sheep were 
grazed in combination with cattle. Likewise, wool 
production was significantly greater from the dual 
use system than from the single use. 

The  overall condition of the ewes in each system 
was best illustrated in the amount of supplemental 
feed required for each system. T h e  ewes in the 
single use system required approximately four times 
the amount of feed as those in the other grazing 
systems, and the replacement rate (ewes culled be- 
cause of emaciation and death loss) was still signifi- 
cantly higher than that in the other systems. 

Rotation grazing yielded an additional increase 
in sheep productivity through an increase in percent 
lamb crop and wool production as well as in a reduc- 
tion in feed expense and replacement rate. 

Analysis of net returns per animal unit of sheep 
to land, labor and management revealed the impor- 
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tance of dual use as a means of increasing 
itability of sheep production. The mean nc 
to sheep in the single use system was $19.52, 
the mean net return in the dual use s j s  
$53.03. Rotation grazing, yielded a larger ne 
although not statistically.: significant, than ( 

long grazing. 

the 
't rr.- 

Comparison of total net returns favored ccm: 
ing the positive effects of dual use on sheep ; 
cluction and the positive effects of rotation TI- 

on cattle production. The net returns from 1, I 
single use systems were significantly lower thnn  'T 

dual use, and the returns from the rotation 
were significantly higher than grazing yearlor 
dual use yearlong system had a net return pe 
unit of $30.63 as compared to $19.52 for sheep r- 

and to $22.27 for cattle only. The net return) 
the two and four-pasture rotation systems 1vel-e C!' 1 

and $39.03, respectively. In  addition to being h~;; ( 
net income was more stable in the rotation s;si:.z 

I n  general, the effects of dual use on ca 
cluction were the reverse of the effects on sheep - 
duction. In comparison to single use, cattlr- pm' 
tion significantly decreased when cattle were pm- 
in combination with sheep in the yearlonq y:. 
systems. However, rotation grazing, altho112h 
dual use, increased cattle production when comp; 
to yearlong grazing. Neither rotation ,gr~rarinr - 
dual use appreciably affected calf weaning ~\.eir 
but the major difference was in percent calf r 
The dual use yearlong system had the lo.cvert per - 
calf crop and seemed to have a 2-year cycle in 1 '  

cows clid not conceive. Cattle production vaiiatio~ 

' 

1 
I 

I 

I 

I 

the rotation systems seemed to be related to nip' ! 



Livestock Prodz~ction and Profitability Corn parii~ons 

of Variour Crazing Systems; Texas Range Station 

'! DONALD L. HUSS AND JERRY V. ALLEN* 

R \\.CIIERS IU THE EDWARDS PLATEAU AREA OF TEXAS 
1 commonly report a longterm downward trend in 

-i! returns t o  their ranching enterprises. This de- 
--+are in nut returns apparently results from the 
-.ncliers' pncticc of maximizing short term profits. 

1 !Inimum slwrt term profits were obtained by con- 
I * ,nx )~~~  yealiong close grazing, but this has resulted 
I ; detcrioration of the native forage-plant cover on 
I -i?ce!antls over the long term. Low producing an- 

".!is and perennials which are often weedy and 
a,.ld\ in nrtturc have largely replaced high produc- 

I .:;: n a t i ~ e  perennial grasses. As a consequence, 
I \ydanris ;Ire inefficient and are more susceptible 
I 

i he perils of senconal and extended drouth. 
I 

I Three xayc frequently suggested as means of 
I -:!tin? ran!: tleterioration and improving range con- 
1 .:ions are: ( I )  to reduce the stocking rate to proper 
I ..c i!) to pl~ctice deferred gra7ing and (3) to adjust 
I ,  dads of li~e,tork to better use the vegetation. Most 
1 '  :irllt.i rcsenich indicated only the pounds of live- 
, , producecl or changes in vegetation resulting 
I tm one of the above alternatives. T o  adequately 

-7rnpare s! s terns involving different products, results 
:uit also be analyzed within an economic frame- 
h r i r i .  The total net benefit of each alternative not 
TI\ must account for the additional economic re- 
,:ns in animal products, it must also include the 
..'i(rtnt costs, such as additional fencing, differences 
- fceding rates and practices, livestock investment 

_-d death, loss and culling rates. This study was 

I 
,rlc to dctel-mine the eflects of yearlong and rota- 
, ~ 3 1  gra7ing and both dual and single use at a 
r ~ t a n t  stocking rate of 25.6 animal units per sec- 

. a  op livestock production and profitability in the 
mi, Edwards Plateau. 

DESCRIPTION OF AREA 

Tile Texas Range Station is located in northeast- 
;z Crockett County, approximately 10 miles south 
!Ba~nllart and 19 miles north of Ozona. The  sta- 

s s comprises approximately 3,160 acres of land 
b~ the University of Texas. 

'k!peclir.cl~, assistant professor and graduate research assistant, 
~{artment of Range science, T ~ X ~ S - A & M  University. 

Extensive ecological studies by Thomas (1 95 1, 
1954) and Potts (1946) give an accurate description 
of the climate, topography, soils and vegetation on 
the Texas Range Station. The  mean annual precipi- 
tation approaches the 18-inch rainfall belt (Appendix 
Table 1). May and June are the wettest months; 
midsummer tends to be dry with precipitation in- 
creasing in October. The  winter months are dry. 
The  rainfall is often of a localized torrential nature 
and varies greatly from year to year. 

The  most abundant grasses are buffalograss, 
Buchloe dacty loides; curlymesquite, Hilaria belan- 
geri; and tobosagrass, Hilaria mutica. Species of 
lesser abundance are: sideoats grama, Bouteloua cur- 
tipendula; threeawn grasses, Aristida spp.; Vine 
mesquite, Panicum obtzuum; hairy tridens, Tridens 
pilosus; fall witchgrass, Lepto toma cognatz~m; muhly, 
111uhlen bergia arenncea; tumblegrass, Schedonnardus 
pnniczlln tus; hairy grama, Bouteloua hirsuta; and 
Paniczlm halii. In  years of good rainfall, winter 
annual Fasses and forbs are abundant. Most of these, 
especially forbs, are palatable to sheep and constitute 
a major portion of their winter diet. 

A major problem of the area is the presence of 
the poisonous bitterweed, Hymenoxys odorata. This 
winter annual usually occurs in abundance with 
average fall or early spring rainfall. The  species is 
poisonous mainly to sheep and contributes to the 
ranching risks of the area. Mesquite, Prosopis juli- 
flora, is also another problem. 

The land is gently rolling with occasional dry 
lake beds. The  soil profile has a heavy calcium 
carbonate accumulation and is underlain by hard 
limestones. The  major soil series are Ozona, Valera, 
Tobosa, Irion and Randall. T h e  soils of the Sta- 
tion have been grouped into three range sites: shal- 
low upland, tobosa flat and lakebed. 

A shallow upland site is a ridge of 1 to 3 percent 
slope containing shallow, moderately permeable clays 
of the Ozona series. The  soils are 10 to 20 inches 
deep to limestone. A Tobosa flat site contains soils 
of both the Tobosa and Ozona series. The  site has 
a 0 to 1 percent slope and a slowly permeable clay 
series which is 20 to 40 inches deep to limestone. 



The  deep phase of Ozona clay is included in this 
site because of soil and topographic similarity to the 
Tobosa clay and because both soils support a similar 
type of vegetation. A lakebed site is a depressed 
area composed of either Randall or Irion clay soils 
subject to inundation for short periods following tor- 
rential rains. 

The  transition between a shallow upland and 
tobosa flat represents a microsite with above-average 
moisture conditions. Apparently, the surface runoff 
from the shallow site accumulates in this zone and 
increases the available soil moisture. T h e  first signs 
of an upward trend in range condition, as evidenced 
by the occurrence of sideoats grama, is in this zone. 
The  species then spreads into other sites with con- 
tinued favorable management. An abundance of 
microsites can considerably influence grazing capacity. 

A lakebed usually supports a sod of buffalo~grass. 
Vine mesquite increases with proper management, 
and bitterweed occurs in abundance, particularly fol- 
lowing summer inundation. 

Tobosagrass is the dominant species of a tobosa 
flat. Buffalograss is in lesser amounts. The  site 
supports an abundance of annual winter forbs and 
grasses, particularly bitterweed, and mesquite is also 
abundant. A shallow upland supports a sod of 
buffalograss and curlymesquite. Since stolons of the 
two species usually intertwine and are difficult to 
identify, the mixture is classified as "turf" for vege- 
tation analysis.' The  threeawns, muhly, hairy grama 
and hairy tridens are usually found on this site. The  
site does not support an abundance of bitterweed or 
mesquite. 

PROCEDURES 

Grazing Treatment Description 

Although this study began in 1958 and a lamb 
crop was produced that year, a calf crop was not pro- 
duced until 1959. Therefore, the livestock production 
compared is that from 1959 through 1965. All grazing 
systems were grazed at an equivalent rate of 25.6 
animal units (hereafter referred to as A.U.'s) per 
section. 

The  grazing systems compared in the study are 
summarized in Table 1. T h e  design confuses the 
effects of deferred grazing and dual use. Any bene- 
fits derived froin deferred grazing probably result 
from both dual use and deferred grazing, and the 
exact effect of each cannot be isolated. However, 
certain suppositions are made. Descriptions of the 
various grazing systems follow. 

"Single use" is the practice of grazing only one 
kind of animal, whereas "dual use" is the practice of 
grazing more than one kind of animal. This study 
includes single use by cattle and by sheep and dual 
use at an approximate ratio of 15.4 A.U.'s of cattle 
to 10.2 A.U.'s of sheep. An A.U. is defined as one 
mature cow or five mature ewes. 

lAll systems are grand at the equivalent stocking rate o i .  
A.U.'s per section. (An A.U. is defined as a mature crll$ 

five mature ewes.) Dual use is at an approxirnatc 11-it- 

of 60 percent cattle and 40 percent sheep. 

TABLE 1. SUMMARY OF GRAZING SYSTEhlS CO\D:K[ T 
IN THIS ANALYSIS1 i 

Number 
Description ewes 

- ,  

Single use - yearlong 64 
Single use - yearlong 

28 Dual use - yearlong 
5 1 Dual use - four-pasture rotation 

Dual use - two-pasture rotation 52 I 

- 
I 

I 

1 

Yearlong grazing is considered as continci 

In the four-pasture system, the equil alent 
102.4 A.U.'s was divided into three herdc of : 1 ; 
A.U.'s each. A pasture was grazed by 31.1 .\.1 1 
but, because of the nature of the rotation, the 32; 
equivalent was 25.6 A.U.'s per year. Actuall! I I 

pasture was grazed 12 months and rested 4. I 
I deferment periods were March 1 to July 1, JuI. , 

to November 1 and November 1 to March 1. T 1 
rotational order is given in Table 2. 

i 

grazing from March 1 of one year to March 1 of 
following year except with cattle. I t  was necesqar 
divide all cattle on the Station into three breec- 
herds during the March 1 to May 15 breeding per11 

The  cattle were rotated in such manner that c , ~  
pasture was grazed for approximately the same nb: 
ber of cow days that it would have been gra7ed i. 
the cattle not been removed and placed in a brced17 
herd. No pasture was deferred from cattle gr;rl 
longer than 10 days, ancl no pasture was defer 

Two rotational grazing systems are includei I 

In  the two-pasture system, livestock in both 1 ' 
tures were combined into one herd oE 51.2 A.l I 

I 

I. 

the study: a four-pasture deferred rotation six 

two-pas ture rotation. The four-pasture sytem i: 
same as the one first developed by Leo hlcrrilljl[J' 
at the Texas A8cM Agricultural Research Statinr! 
Sonora. 

TABLE 2. THE FOUR-PASTURE DEFERRED ROT\TI , 
TESTED ON THE TEXAS RANGE STATION, Ji.\RY!I\;- ' 

completely, except the one grazed by cattle onl\.?-l 
cause all sheep remained in their pasture. i 1 

1 

1 
I 

Deferment pe - 
March 1 to July 1 to ~hr; : 

Year July 1 November I 

1964-65 Pasture 1 Pasture 2 Pn~turr 
1965-66 Pasture 4 Pasture 1 Paw:i . 
1966-67 Pasture 3 Pasture 4 Pa$' - 
1967-68 Pasture 2 Pasture 9 Pa< 
1968-69 Pasture 1 Pasture 2 Pa? 

and so forth and so forth ant1 



T\TILT: :. TI-IE TWO-PASTURE ROTATION TESTED ON 
TFiE TES.\C RANGE STATION, BARNHART 

Deferment periods 

March 1 to June 1 to December 1 to 
l June 1 December 1 March 1 

- 

;! 6 i  .. ',. Pasture 1 Pasture 2 Pasture 1 
!.IN) Pasture 2 Pasture 1 Pasture 2 

x-f;; Pasture 1 Pasture 2 Pasture 1 
ant1 so forth and so forth and so forth 

h~, tllc pasture being grazed was stocked at this 
-+e, but the nature of the rotation caused each 
-lTtnre LO have a grazing equivalent of 25.6 A.U.'s 
e l r  :car. The rotational order is given in  Table 3. 

I Pasture Descriptions 

To ~ninimi~e vegetational influence on livestock 
o,!uctian due to past use, grazing history was con- 
!net1 in  assigning treatments to specific pastures 

- hn the research was modified and this study begun 
., [lie n inter of 1958. In effect, the grazing treat- 
rnrntr imposed in 1958 were, with few exceptions, a 
;itinuation of similar treatments. In  addition, all 

;rock wre removed from the Station in 1957 due 
I nn 8-!car clrouth. Undoubtedly this drouth in- 
lcnccd the trend toward pasture equalization. 

I Tile possibility of range site influence upon 
:,(ation and livestock performances is recognized 

'~111:fl cach site is represented in each treatment, 
:-ibIe '1. The near equal ratio of shallow upland 

r~bosn flat in the two-pasture rotation created a 
y c  area of the transitional site previously men- 
,:led. Tlris type of site could have had some in- 

':me on the livestock responses within this treat- 
- nt .  However, this situation was prevalent in only 
ni, of the two pastures; the other was more similar 

8 I tIlo5e of the lemaining treatments. 

The disproportionate distribution of the lakebed 
among treatments could also have had an influ- 

-ri. on the vegetation and livestock responses. The  
{ture grazed yearlong with cattle had the lowest per- 
-: of lakebed, and the one grazed yearlong with 
661c and sheep had the largest percent of lakebed. 

AVERAGE PERCENTAGE OF RANGE SITES 
EACH GRAZING TREATMENT 

Shallow Tobosa 
Trca t~nen t Lakebed upland flat 

> , l l e  u~ - yearlong - sheep , 11.9 20.0 68.1 
% -:'e i ~ ~ e  - yearlong - cattle1 2.3 22.5 69.3 

. ! earlong 17.4 26.8 55.8 
- four-pasture rotation 7.6 23.3 69.1 
two-pasture rotation 6.3 47.2 46.5 

ntainc 5.9 percent Ector stony clay loam creating a shallow, 
rr tite \rhich occurs only in this pasture. 

1 

The  1957 turf frequency was low for all sites 
and pastures. The  greatest variation between graz- 
ing treatments was on the lakebed site, Table 4. 
The  pasture grazed yearlong with cattle had a turf 
frequency of 32.4 percent compared with 0.1 percent 
in the pasture grazed yearlong with cattle and sheep. 
The comparative high frequency of 32.4 percent is 
probably due to the pattern of grazing prior to the 
study in which this pasture was grazed with cattle 
only for several years. Wright (1962) found that 
cattle do not prefer to graze a lakebed site as fre- 
quently as do sheep. 

The  1957 turf frequency on the shallow site was 
nearly equal for all pastures except the pasture grazed 
yearlong by sheep only. This inequity also probably 
was caused by prior grazing since this pasture previ- 
ously had been grazed yearlong by sheep only as a 
result of their preference for grazing on a shallow 
upland site. This preference had apparently reduced 
the turf frequency. 

The  1957 turf frequency also was low on the 
tobosa flats of all pastures. The frequency varied 
from 3.1 percent on the yearlong dual use pasture to 
11.0 percent on the yearlong-sheep only pasture. 

A considerable increase in turf frequency from 
1957 to 1958 was caused mainly by increased rainfall. 
The  amount ol  increase expressed in percentage 
points was nearly equal for all pastures on the shal- 
low upland site, indicating a greater rainfall influ- 
ence than grazing treatment influence on this particu- 
lar site. However, the amount of increase was more 
variable on the tobosa flat and lakebed site. 

As expected, the 1957 tobosagrass frequency was 
not as low as the turf frequency. Thomas (1951, 
1954) showed that tobosagrass frequently is reduced 
less by drou th than buffalograss and curlymesqui te. 
There was also greater variability among pastures in 
tobosa frequency than in turf frequency. This was 
probably caused by past management. 

Cattle generally utilize tobosagrass at a greater 
rate than do sheep. This is partially reflected by the 
difference in tobosagrass frequency on the tobosa flat 
within pastures previously grazed by the two kinds 
of animals. The pasture grazed by cattle had a fre- 
quency of 28.2 percent, whereas the pasture grazed 
by sheep had 42.0 percent. Grazing preference by 
site is also reflected in this difference. 

Tobosagrass increased on all sites and pastures 
in 1958. As with turf, this was due mainly to an 
increase in rainfall. 

Livestock Management 

The study was initiated with 2-year-old commer- 
cial Hereford cows bred to calve at 3 years of age 
during December, January and February. Breeding 
ability of the original cow was unknown. A dry 
cow during the first calf crop could have been a 



tesult of either poor 'breeding ability or of pasture 
treatment. Therefore, a dry cow was left in her 
respective herd and was bred to produce the follow- 
ing year. If the cow produced a calf the following 
year, she was assumed dry the previous year because 
of grazing treatment and was included in the calf 
crop calculations for that treatment. If the cow was 
dry the second year, she was assumed to be a poor 
breeder and was not included in the calf crop of 
either year. 

The  original plan was to replace all culled cows 
with producing cows of the same age. However, 
since such cows were not always available, younger 
cows had to serve as replacements. Proportionately 
aged herds were maintained between the grazing 
treatments being compared. 

T h e  ewes were of a commercial Rambouillet 
type, and all flocks were maintained at the same age. 
T h e  ewes were bought at 2 years of age and were 
replaced at 6 years ol age. The ewes were bred to 
lamb during April and May. They were sheared in 
June. All drf ewes were kept in their respective 
flocks and rebred. 

Dead and culled ewes were replaced by ewes 
from a reserve herd. If the dead or culled ewe had 
a lamb, her lamb was removed from the grazing 
treatment, and she was replaced with a ewe and 
lamb. If the ewe was dry, she was replaced with a 
dry ewe. 

All ewes were bred by rams of near equal 
medium gainability except those within the four- 
pasture deferred rotation. Because of a cooperative 
project with the Department of Animal Science, one 
ol: the three herds within this system was bred to a 
high-gaining ram, one to a medium-gaining ram and 
one to a low-gaining ram. However, average produc- 
tion of the three herds was theoretically equal to that 
obtained by a medium-gaining ram. 

Re~lacement Procedures 
I 

Reasons for cow replacements were advanced age, 
death, poor breeding ability, disease, bad eyes and 
wildness. There was no apparent relationship be- 
tween grazing treatment and the cattle replacement 
rate. on ly  four cows died during the study. Initial 
culling because of poor breeding ability was an 
effort to establish a herd of-known breeders. Cull- 
ing since that time was primarily due to age. 

The  ewes were replaced because of death, emacia- 
tion and disease. Ewes were culled for emaciation 
only when they were near death or when it  was 
obvious they could not survive for another breeding 
period. 

Supplemental Feeding 

Supplemental feed for cattle was equal among 
all treatments. Condition oE cattle in the yearlong 
grazing treatment was used as the criterion for 
supplementation. 

Ewes weye supplemented on the basis o. -. , 
weed poisoning symptoms. When a herd clisplzl 
symptoms of poisoning, it was penned and fed ur. 
the symptoms disappeared. This usually requir:;' 
to 10 days. Amount of feed and number of ( '  

' 

were recorded. 

Economic, Analysis 

A typical ranch in the Edwards Platea~ 
tains an uneven age herd of cattle and/or s111 
keeps replacements. Since the experimental d; 
from an even age herd of sheep and did not 
maintenance of any I eplacemen t livestock, : 
matical power series formula based on the re 
death and culling rates was used to simulate 
even age herd of sheep based on an even a[ 
Indices developed from Campbell's (1962) 
production curve were used to adjust even : 
duction to uneven age production. Cattle pro 
data were not adjusted for age since an une 
herd was maintained. Calf production was : 
to a 205-day weight and for sex. An animal 
the economic analysis included a breeding 
five ewes plus the corresponding replacement 
= .x breeding unit + .y replacement; where 
- .Y). 

ma:: I 

ma!: : I sI)"i:' 
an  r: / 

unit :', 

A simple budgeting procedure was follc 
estimate operating expenses and net returns f 
year. Variable expenses of a ranch firm di,,,. . 
cording to number of producing animals, reph I 

ments and percent calf or lamb crop. Therein- 
expenses such as hauling, marketing, taxes, breeclir: 1 
shearing and investment on livestock were 
yearly for each system. Production per anin 
was determined by percent calf or lamb cror 
ing weight and wool production but adjusted 
maintenance of replacements. 

RESULTS AND DISCUSSION 

Sheep Production 

Average sheep production is presented ir 
5. An analysis of variance revealed a signific 
ference in lamb production among grazing tre 
and years (Appendix Table 4). 

TABLE 5. AVERAGE SHEEP PRODUCTION FR( 
THROUGH 1965 ON THE TEXAS RANGE S1 
BARNHART 

Percent1 Lamb 
lamb Lamb production 

Grazing treatment crop weight per A.U. 

Yearlong - sheep 88.2. 65.5" 289.6' 
Yearlong - dual use 105.6b 79.1b 431.7b 
Two-pasture 

rotation - dual use 11 1 .5b 82.0b 443.9' 
Four-pasture 

rotation - dual use 1 13.7b 79.4" 455.6' 

lAny two means followed by the same letter are no 
cantly different at the 5-percent level of probability. 

YX;' 

la1 uv i 
), \Y!Y 

fnr I'  



The four and two-pasture rotation systems had 
+e hiql~cst meails of 455.6 and 443.9 pounds of lamb 
-cr .\.U., iespcctively. The dual use yearlong sys- 
I rn Ii,~d a mean lamb production per A.U. of 431.7 
~lountli, ~vhile the single use yearlong system had the 
meet   no duct ion of 289.6 pouncls. Average lamb 
~mtlaction ol the single use yearlong system was 
~i?llificnntly lower at the 5-percent level than of the 
rthcr thice systems. However, differences between 
* E c  nleany of the dual use yearlong and the dual use 
vtntion $)sterns were not significant. 

Reasons for the significantly lower lamb produc- 
+ h n  per '1.U. fiom the single use yearlong system 
-rc to be round in both lamb weaning weights and 
-writ lamb crops. The mean lamb weaning weight 
PI' the single use yearlong system was 65.5 pounds 
1ntI nns  significantly lower than the other three 
,+term. The dual use yearlong system had a mean 
' ~ m h  weaning weight of 79.1 pounds and the four- 
r?\tule ant1 two-pasture rotation mean lamb wean- 

wights were 79.4 and 82.0 pounds, respectively. 
Tile sinqle uye yearlong system had a mean percent I Ixnb clop oI 88.2 percent, significantly lower than 
thnt  or the other three systems. T h e  mean percent 

1 :FI;~ clops Irom the clual use yearlong, dual use two- 

pasture rotation and dual use four-pasture rotation 
systems were 105.6 percent, 11 1.5 percent, and 113.7 
percent, respectively. Although there is a trend to- 
ward greater lamb crops and lamb production with 
the more complex rotation systems, the differences 
are not significant even at a 10-percent level. 

Yearly lamb production reflected an age cycle 
with maximum production when ewes were four and 
five years of age, Figure 1. This cycle was evident in 
all grazing treatments. 

Lamb production showed no apparent variation 
in relation to yearly rainfall variation but closely 
followed the age-production curve presented by Camp- 
bell (1962). This is especially true of the production 
from 1962 through 1965. This relationship permitted 
the simulation of an uneven aged herd used for eco- 
nomic analysis later in this report. That  the four- 
pasture rotation system had the highest production 
during 3 of the last 4 years perhaps indicates a trend 
in favor of the four-pasture system when contrasted 
with the two-pasture rotation system. 

Average wool production per A.U. is presented 
in Table 5. The  single use yearlong system had the 
lowest mean wool production of 40.9 pounds, whereas 

Years o f  age 

,,, Sheep yea r long  
-..-.. Dual use year long 
- Dual use two-pasture r o t a t i o n  
, Dual use fou r -pas tu re  r o t a t i o n  

I J I I I I I Figure 1. Average lamb 
159 1960 1961 1962 1963 1964 1965 production per A.U. as 

related to years and age 
Year of ewes. 



TABLE 6. MEAN EWJ? WEIGHTS FOR EACH WEIGHT 
DATE BY GRAZING MANAGEMENT SYSTEM ON T H E  
TEXAS RANGE STATION, BARNHART 

Grazing management system 

Dual use Dual use 
two- four- 

Single use Dual use pasture pasture 
Weight yearlong, yearlong, rotation, rotation, 
date pounds pounds pounds pounds 

March 1 107 119 119 121 
July I 104 117 120 118 
November 1 107 121 120 122 
Yearly mean 106 119 120 120 

the mean wool production for the dual use year- 
long, dual use two-pasture rotation and dual use four- 
pasture rotation systems were 46.5, 52.8, and 46.5 
pounds per A.U., respectively. The  two-pasture rota- 
tion system was statistically superior to the four- 
pasture system but there was no significant difference 
between the means of the four-pasture system and the 
dual use yearlong systems, Appendix Table 3. How- 
ever, the means from the dual use yearlong system 
and dual use rotation systems were all significantly 
higher than the single use yearlong system. Wool 
production also significantly varied between years, 
Appendix Table 3. 

Mean ewe weights by management systems are 
presented in Table 6. All ewes were randomly 
selected from a herd of similar genetic potential and 
weight at the beginning of the study when the 6-year- 
old ewes were replaced with 2-year-olds. However, 
those in the single use yearlong system soon became 
the smallest and those in the other treatments the 
largest because of additional growth. There was no 
apparent difference between the mean weights of 
ewes grazed yearlong (dual use) and those grazed in 
a rotation system. Ewe weights did not reflect sea- 
sonal changes in vegetation since ewe weights did 
not fluctuate greatly between weighing dates. The  
absence of weight fluctuation can be attributed 
largely to the practice of feeding each herd according 
to physical condition. 

Comparison of the mean ewe replacement rates, 
Table 7, revealed a large difference between single 

use and dual use. The mean ewe replacement 
the single use yearlong system was 16.7 percent, 
as the dual use yearlong system had a 7.6- 
replacement rate. The twclpasture and four- 
rotation systems had replacement rates of 5.2 and - 
percent, respectively. The  replacement rate of t i  1 
single use yearlong system was significantly hid, ( 
than that of the 3 remaining systems, but there \\. r 
no statistically significant difference betwel 
means from dual use yearlong grazing and rot 
grazing. 

Cattle Production 

The average cattle production is preser 
Table 8. Single use yearlong has a mean OL ,.. . , 
pounds of calf per A.U., but calf production clecrear: ( 
to 294.2 pounds per A.U. when cattle were graze 
yearlong in combination with sheep. Calf prdu: 
tion appeared to be greater when cattle were grai-: 

in a rotation management system. The two and fou: 
pasture system had means of 354.8 and 342.4 pounC 
per A.U., respectively. 

ven ir. 
in a:. 

,,,I 1,:: I 
The yearly calf production per A.U. is gi 

Table 9. Calf production varied considerably 
systems, particularly within the yearlong dual ">. 

system. Within this system, production varied frm 1 
a low of 18 1.1 pounds to a high of 417.9 pound$ iv 
a difference of 236.8 pounds. Production was high: 
than from any other system in 3 of the 7 
Production varied in the other systems, but 
this extent. The  yearlong single use system 
from a low of 228.5 pounds per A.U. to 374.6 puu,,u. 
and in no years was production above the othi: 

three. Production varied from 287.3 to 430.5 pounL 
in the two-pasture rotation system and 266.6 to 400 
pounds in the four-pasture system. 

Since the mean calf production per A.U. 
expression of both weaning weight and perc 
calf crop, further comparisons were made to 
any differences among the treatment means. 
dual use yearlong system had the lowest perce 
crop, Table 9, (72.0 percent) and ranged fror.. &.. , 

TABLE 8. AVERAGE CATTLE PRODUCTION FROM 19"; 
THROUGH 1965 ON T H E  TEXAS RANGE STATIO\ ' 
BARNHART 

TABLE 7. COMPARISON OF MEAN PERCENT REPLACE- 
MENT RATE OF SHEEP AS INFLUENCED BY GRAZING 
MANAGEMENT SYSTEMS 

Calf Calf 
Percent1 weaning productiol! ' 

Grazing system calfcrop weight per.4.L'. 

Grazing system 
Death Culling 

loss rate Total1 

Yearlong - sheep 10.2 6.5 16.7' 
Yearlong - dual use 6.3 1.3 7.6b 
Two-pasture rotation - dual use 4.6 0.6 5.Zb 
Four-pasture rotation - dual use 4.2 .3 4.5b 

- 

Pounds 
Yearlong - cattle 84.6" 387.9' 329.2' , 
Yearlong - dual use 72.0b 407 .O1 2942 
Two-pasture 

rotation - dual use 87.1' 406.5' 354,s' 
Four-pasture 

rotation - dual use 86.4" 395.5" 512.1' 

=Any two means followed by the same letter are not signifi- 
cantly different at  the 5-percent level of probability. 

lAny two means followed by the same letter are not aign~i. 
cantly different at  the 10-percent level of probability. 



1 :IEI,E 9. COMPARISON OF AVERAGE CALF PRODUC- I TIOX PER A.U. AS INFLUENNCED BY GRAZING MANAGE- 
'[EST SYSTEMS AND YEARS 

Management system 
Dual use Dual use 

Cattle Dual use two-pasture four-pasture 
yearlong yearlong rotation rotation 

Pounds 
345.9 331.2 
181.1 430.5 
392.8 348.5 
229.8 359!3 
417.9 405.7 
233.8 287.3 
256.1 321.1 

294.2 354.8 

s 1OU.O percent. The mean percent calf crops of 
' ~ r  single use yearlong, dual use two-pasture rotation 
111 tlual use four-pasture rotation systems were 84.6, 
.- 1 and 86.4 percent, respectively. The  percent calf 
:?p of the dual use yearlong system fluctuated 

3 0 ~ ~ l e l y ,  ant1 a 2-year cycle seemed evident. In  years 
1 cows weai~ecl calves, they did not breed back; 

Jla, production per A.U. in the following year was 
I;<. This was apparently caused by nutritional stress 

:~itcd upon them by the suckling calf which in turn 
~ u l d  be clue to the high percent of lakebed in this 
I:dtment, Table 4, thus reducing cattle pasturage. 
iils )early variation in percentage calf crop of the 
-rce remaining systems was not so great. Under 

#:be sj$terns, it seemed to be affected mostly by the 
1 s;ount of rainfall in the previous year or the year 

hen cows conceived thus indicating the sensitivity 
a c~ttle conception rates to vegetation conditions. 

So apparent effects were noted from dual use or 
) -11tation grazing on adjusted calf weaning weights. 

Tile single use and dual use yearlong systems had 
clean atljustetl weaning weights of 387.9 and 407.0 

' nun&, respectively. The two-pasture and four- 
xiture rotation averaged 406.5 and 395.5 pounds. 
Tne mean adjusted weaning weights fluctuated in 
::[ordance with yearly rainfall. 

I Net Returns 

Set returns for each management system were 
.:tenn:;led so as to indicate the relative profitability 
.cr animal unit of a ranch firm's grazing capacity. 
Ihis analysis does not reflect either economies or 
~etonomies of size except those associated with the 
*\pica1 close supervision ,within the experimental 
, ~ d \ .  Therefore, since each management sys tem 
:.e~\ed the same supervision within the experi- 

:rntaI study and since the synthetic coefficients for 
-:ch management system were determined in the 
ae manner, more reliability can be placed upon 

, -:magnitude of the differences between the systems 
iin upon the level of the absolute values. The  

study also did not include any marginal analyses with- 
in a management system but rather a comparison of 
the average relative profitability per unit among 
systenis for discrete levels or combinations OF output. 

Sheep 

Increasing production from a given enterprise 
usually requires increased inputs or a readjustment 
of resources. T h e  major costs of changing from one 
management sys tem to another are additional labor, 
investment in livestock, fences and water facilities. 
These factors are discussed in the following section. 
Within the experimental grazing study, winter sup- 
plemental feed for sheep only was varied among 
systems. However, this was not a cost to increase 
production but to maintain production since ewes 
were fed according to their physical condition as 
previously explained. 

Since the amount of feed fed to sheep depended 
upon physical condition of each herd, it is a most 
sensitive indication, substantiated by production data, 
of both quantity and quality of vegetation available 
to sheep within each management system or grazing 
behavior of sheep as affected by the grazing system. 
T h e  mean feed expense per A.U. of sheep is shown 
in Table 10. T h e  single use yearlong system had 
the highest mean expense of $13.82 per A.U. but 
decreased tremendously when sheep were grazed in 
combination with cattle. T h e  dual use yearlong 
system had a mean expense of $3.61 per A.U. while 
the feed expense fcr the two-pasture and four-pasture 
rotation systems were $2.05 and $2.78 per A.U., 
respectively. 

Mean net returns per A.U. of sheep to land, labor 
and management are summarized in Table 11. The  
single use yearlong system had a mean net return of 
$19.52, whereas the dual use yearlong, dual use two- 
pasture rotation and dual use four-pasture rotation 
systems had mean net returns of $53.03, $63.16 and 
$57.03 per A.U., respectively. The  mean net returns 
from the single use yearlong system were statistically 

TABLE 10. COMPARISON OF FEED EXPENSE PER A.U. 
OF SHEEP AS INFLUENCED BY GRAZING MANAGEMENT 
SYSTEMS ON THE TEXAS RANGE STATION, BARNHART 

Dual use, Dual use, 
Single use, Dual use, two-pasture four-pasture 

Year yearlong1 yearlong rotation rotation 

1959 
1960 
1961 
1962 
1963 
1964 
1965 

Mean 

lAny two means followed by the same letter are not signifi- 
cantly different at the 5-percent level of probability. 



TABLE 11. COMPARISON OF MEAN NET RETURNS PER 
A.U. OF SHEEP T O  LAND, LABOR AND MANAGEMENT 
AS INFLUENCED BY GRAZIXG MANAGEMENT SYSTEMS 
ON THE TEXAS RANGE STATION 

Cattle 
I 

Comparison of mean net returns per A.L' 
cattle by management system, Table 12, indicates 1. 

when cattle are grazed yearlong in combination I\ 
sheep, mean net returns are reduced in complr* 
to those from single use yearlong. The single 
yearlong system had a mean net return of '3:. 
whereas the dual use yearlong system had a 
of $15.70. This disadvantage seems to be o 
when cattle, although grazed with sheep, ale pli 

in a rotation grazing system. The two-pasture: 
four-pasture rota tion sys tems had mean net rctl: 

per A.U. of $27.41 and $27.03, respectively. 

Dual use, Dual use, 
Single use, Dual use, two-pasture four-pasture 

Year yearlong1 yearlong rotation rotation 

Mean 
Total Management System 

'Any two means followed by the same letter are not signifi- 
cantly different at the 5-percent level of probability. 

Comparisons of the net returns from slieep I ! 
from cattle indicated a large difference in p r 8  
ability between the kinds of livestock. The mtl 

of analysis for cattle suggests an explanation. I 
restriction of selling all dry cows may not F. 
realistic assumption within the tinie period r 
years. Selling all dry cows resulted in extreme]! ! : 
coefficients of weaning heifers kept for replacein 
which reduced the total pounds of calf soltl an6 
decreased the proportion of producing animal - 
animal unit. In  contrast, ewes were not soltl 
dry. i 

lower than from the dual use systems. Although 
there was a substantial increase in mean net returns 
from rotation grazing over those from dual use year- 
long, it was not s tatistically significant. T h e  analysis 
of the mean net returns from sheep indicated that 
the major economic advantage in sheep production 
resulted from grazing sheep in combination with 
cattle while rotation grazing yielded a minor increase 
in net returns. 

Another explanation may be the metlinF I 

winter supplemental feeding. Sheep of each ti I 
agemcnt system were fed according to their p l ~ l \  

condition, whereas cattle in all systems weie s u p  
mented according to the one herd in the prrv 

physical condition. This may have resulted in r! 
of the rotation systems receiving more feed I' 

needed to maintain their body condition and prir 1 
tivity while feed costs for these systems were the s .  
as those in the other systems of managelncni 
which cattle were in poorer physical condition. I 

I 

I t  is important to note that although the order 
of the difference was the same as in the previous an- 
alyses of physical production, the magnitude of the 
differences was increased when animal units were 
simulated to represent a typical revenue producing 
ranch. This increase in differences was primarily due 
to the different death and culling rates and their 
effect upon the age composition of the herds, number 
of replacements kept, number of cull and old ewes 
sold and percent producing animals of the total herd. 
Also the inclusion of the replacement within an ani- 
mal unit resulted in lower absolute values. Since all systems with combination gia7in; r 

tained the same ratio of cattle and sheep, comi' ) 
son of the magnitude of the difference5 bet!\; 
those systems is valid. However, drawing d i d  i 1 
clusions from comparisons between sheep yea11r1.: 1 
cattle yearlong and dual use grazing yearlong is m1 I 
restricted. I 

TABLE 12. COMPARISON OF MEAN NET RETURNS PER 
A.U. OF CATTLE T O  LAND, LABOR AND MANAGEMENT 
AS INFLUENCED BY GRAZING MANAGEMENT SYSTEMS 
ON THE TEXAS RANGE STATION 

Dual use, Dual use, 
Single use, Dual use, two-pasture four-pasture 

Year yearlong1 yearlong rotation rotation 

Comparison of mean total net returns per .A' 
of sheep and cattle to land, labor and manayem:. 
is shown in Table 13. The single use sheep l t  

long system had a mean net return oI 419.52 and . , 
single use cattle yearlong system had a mean re:! , 
of $22.27 per A.U. The  dual use yearlong n)r - 
resulted in an increased mean net return of S,I[I I 
while the rotation grazed systems yielded a f u ~  
increase in net returns. The two-pasture a n d  Ill. 
pasture rotation systems, although with dual usc 1 

mean net returns of $41.71 and 339.03 per 4 '  
respectively. This is a most important cornpnr. 
as it combines the positive effect of dual use 011 h f  

Mean 

lAny two means followed by the same letter are not signifi- 
cantly different at the 10-percent level of probability. 

10 



i.\BI 13. cohiP.ARISON OF MEAN TOTAL NET RE- , ' TTRSF PER A.U. OF SHEEP AND/OR CATTLE TO LAND, 

. !  LiBOR iIS1) IIANAGEMENT AS INFLUENCED BY GRAZ- 
I\C lI:\S:!C;EJIENT SYSTEMS ON THE TEXAS M N G E  

1 \f.\TION 

Dual use, Dual use, 
- iillgie ,,re single use two- four- 
, .  shccp, cattle, Dual use, pasture pasture 
' 1 'irir yrrlong1 yearlong yearlong rotation rotation 

!.\ tlro mcnns followed by the same letter are not signifi- 
j 1 ; i ~ l i  diife~cilt at  the 10-percent level of probability. 

I ,loduction and the positive effect of rotation grazing 
: a c,i[tle protluction. 

I 

I / Eto,lomic Stability 

t jlcndinecs of annual income suggests stability in 
9 J n r h i n g  enterprises. There was less variation in the 
,,L annual income derived from the two and four- 

, orure rotation systems than from the three yearlong 
+l\[tms. T;tl)le 14. The dual use yearlong system also 
".s Inore steady than either of the single use yearlong 
s~trms.  

I 

/ .\nnu:ti income fluctuated from a low of $22.22 
I ' xr \.U. to a higlz of $51.52 within the two-pasture 
I j :wuon, iron1 528.07 to $54.06 within the four- 
r ;,i?lure rotation and from $14.06 to $41.59 within 
. 1 la \earlong dual use system. There was no net loss 

I <: Income in any year for the yearlong dual use or 
. lr either rotation system. 

The two single use systems both lost money in 
,964. Annual income for the yearlong cattle only 
treatnlent ranged from a loss of $1 1.88 per A.U. to 
: g i n  of S39.98, and income for the yearlong sheep 
:!I\ ~anged from a loss of $1.44 to a gain of $34.39. 

Fluctuations in net annual income seemed to be 
::lJtcd most to rainfall and its influence on forage 
>rdu ;ion. This is ~articularlv true in 1964 in 

I J 

~ i i n l  precipitation was well below average. I n  gen- 
[:;I, forage production was decreased and the neces- 
:;a for feeding was increased in respect to both dura- 
tl)n a n d  amount. The corresponding increase in 
(51 01 production is reflected in the annual income. 

i r t  ~t is noteworthy that the rotation systems pro- 
Idred a relatively high income in spite of the adverse 
~snditions. 

Tlie stability of the rotation systems is probably 
h e  to sc~cral factors. Deferment, in contrast to 
;%long grazing, creates a reserve forage supply. 

Deferment also results in plants of greater vigor which 
root more deeply and can better withstand the effects 
of reduced precipitation. In  addition, deferment fav- 
ors the increase of the high producing and deeply 
rooted species. There was no increase of these species 
in the yearlong grazing treatments except in the year- 
long sheep only pasture. Even here these species 
increased only in spots not grazed by sheep. 

Additional Costs Dzce to Management System 

As previously indicated, it may be necessary to 
make certain capital investments in order to adopt 
a different system of management. The two-pasture 
rotation system requires two pastures with approxi- 
mately the same grazing capacity, while the four- 
pasture system requires four pastures. Therefore, to 
change from a yearlong system to a rotation system, 
additional fencing and watering facilities may be 
required. Labor requirements for rotation systems 
may also be higher in comparison to a yearlong sys- 
tem due to the rotation of livestock and the larger 
number of herds. Likewise, labor requirements may 
vary between an animal unit of cattle and an animal 
unit of sheep. However, much of this additional 
labor may be offset by the lower labor requirements 
in systems where less supplemental feeding is required. 

Additional investment in livestock may be an- 
other major cost if sheep are replaced with cattle. 
Investment in an animal unit of sheep is less than 
one-half the investment in an animal unit of cattle. 
Table 14 indicates the average livestock investment 
per A.U. in each of the five systems analyzed. Live- 
stock values were derived from 7-year market quota- 
tions from the western Edwards Plateau area. 

Ranches in the western Edwards Plateau area 
vary widely in productivity, fencing, ratios among 
kinds of livestock and labor availability. Because of 
the difficulty in adapting these data to represent a 
ranch with typical resource endowment, the addi- 
tional cost coefficients to change from one manage- 
ment system to another were not developed. Instead, 
the stream of net returns per animal unit over the 
7-year period were discounted back to the present, 
Table 15, with the difference between the sums of 
each sys tem representing the costs per animal unit 
that could be justified economically in changing from 

TABLE 14. AVERAGE ANNUAL INVESTMENT PER A.U. 
OF LIVESTOCK BY GRAZING MANAGEMENT SYSTEM 

- - 

Grazing management system 

Dual use, Dual use, 
two- four- Single use Single use 

Kind of pasture pasture Dual use, cattle, sheep, 
livestock rotation rotation yearlong yearlong yearlong 

Cattle $ 81.96 $ 82.98 $ 88.13 $135.21 
Sheep 22.73 22.77 23.07 $ 54.73 

Total 8104.a $105.75 $111.20 $135,21 $ 54.73 



TABLE 15. THE DIFFERENCE BETWEEN THE SUMS OF 
THE PRESENT VALUES1 OF NET RETURNS PER A.U. 
WHICH REPRESENT THE COSTS PER A.U. THAT COULD 
BE JUSTIFIED IN CHANGING FROM ONE MANAGE- 
MENT SYSTEM T O  AXOTHER 

Single Single Dual use, Dual use, 
use use Dual four- two- 

Grazing sheep, cattle, use, pasture pasture 
system yearlong yearlong yearlong rotation rotation 

Sum of the 
present 
values ($108.86) ($128.89) ($172.43) ($21 8.27) ($236.51) 
Single use 
sheep 
yearlong $ 20.03 $ 63.57 $109.41 $127.65 
Single use 
cattle 
yearlong $ 43.54 $ 89.38 $107.62 
Dual use 
yearlong $ 45.84 .$ 64.08 
Dual use 
four-pasture rotation $ 18.24 
Dual use 
two-pasture rotation 

lDiscount rate was 6 percent. 

one management system to another. For example, a 
rancher could invest $89.38 per animal unit to change 
from single use sheep yearlong to a four-pasture 
system, Table 15. The  largest cost that could be 
justified per animal unit would be the adjustment 
from single use sheep yearlong to a rotation grazing 
system with dual use. A substantial cost to change 
from dual use yearlong grazing to a rotation system 
could be economically justified. 

Note, however, that these analyses assume that 
the life of the investments required to change from 
one system to another, as well as the life of addi- 
tional benefits, is only 7 years. This is not neces- 
sarily the case. For example, additional fencing may 
have a useful life of u p  to 20 years. Likewise, the 
benefits from such a change should not cease, but 
actually increase, as indicated in grazing studies on 
the Texas A&M University Agricultural Research 
Station at Sonora. Nevertheless, the findings indi- 
cate the profitability of changing from grazing single 

kinds of livestock to a system of dual use ; 

profitability of rotation grazing in compar 
yearlong grazing. 
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APPENDIX 

APPENDIX TABLE 1. AVERAGE ANNUAL MONTHLY 
PRECIPITATION FOR T H E  TEXAS RANGE STATION, 
BARNHART, FROM 1959 THROUGH 1965 

Aver- 
1959 1960 1961 1962 1963 1964 1965 rage 

January 0.00 2.70 2.25 0.37 0.00 0.90 0.00 0.89 
February 1.85 1.10 0.48 0.16 0.95 1.06 3.62 1.32 
March 0.13 0.60 0.62 0.77 0.06 1.58 0.34 0.54 
April 1.10 0.69 0.24 0.57 1.93 1.18 0.06 0.82 

1.65 0.09 4.77 0.00 5.03 0.05 2.01 1.94 
June May 3.20 0.00 9.45 5.20 2.57 0.26 1.88 3.22 
July 2.39 3.13 0.88 0.31 0.00 2.98 0.22 1.42' 
August 0.58 0.90 0.26 2.11 1.48 4.17 1.33 1.55 
September 0.12 0.41 2.15 1.56 0.97 6.32 1.14 1.81 
October 5.20 3.59 0.29 3.90 0.28 0.23 1.49 2.14 
November 1.86 0.16 1.48 1.25 3.25 0.87 0.00 1.27 
December 1.44 1.76 0.08 1.16 0.85 0.18 0.83 0.90 
Yearly 
total 19.52 15.13 22.95 17.36 17.37 19.78 12.92 17.86 

, :FPF,YDIS T:\RI,E 2. TYPE, QUANTITY AND COST1 OF WINTER SUPPLEMENTAL FEED FOR SHEEP BY MANAGE- 
' i!!'YT SSSTElI ON THE TEXAS RANGE STATION, BARNHART, 1959-65 

Sheep yearlong Combination yearlong Two-pasture rotation Four-pasture rotation 

I Pounds Cost Pounds Cost Pounds Cost Pounds Cost 
Days per per Days per per Days per per Days per per 

\ar Type of feed fed ewe ewe fed ewe ewe fed ewe ewe fed ewe ewe 

1 8.4 5 Ration of 66% 
Hegari silage, 

I 30% mollasses, 
ant1 4% CSM2 32 120 3 2.31 23 115 $2.21 18 90 $1.73 10.3 51.7 $1.00 

, .;1.60 Hcgari silage 64 260 3.95 9 45 .68 13.3 76.7 1.17 

31 61 None 

N.62 Alfalfa hay 29 116 2.42 5.3 21.3 .44 

X1.63 Alfalfa hay 3 12 .25 

1 Hegari silage 35 175 2.66 15 75 1.14 15 75 1.14 15 75 1.14 
CSM 20 8 .3 1 

49.GI Hegari silage 58 232 3.53 
Sudan field 
(41 acres) 21 2.52 

4 6; Alfalfa hay 24 60 1.25 10 23 .53 
CSM 24 12 .46 10 5 .18 

:! tn yearly cost per ewe $ 2.77 $ .72 $ .41 $ .56 

\!tin yearly cost per A.U. $13.82 $3.61 $2.05 $2.78 

\,::m for determining costs: Seven-year average prices for molasses, cottonseed meal cake (CSM) ,2 Hegari hay or silage and alfalfa 
21 Here ntimatctl from the publication "Texas Prices Paid by Farmers," USDA Statistical Reporting Service, Texas Crop and Live- 
d Reportin; Service; and production budgets for the 41 acres of sudan were developed from the publication "Production and Pro- 

, .c!lon Reqriircmcnts of Crops - Rolling Plains and North Central Prairies," Tex. Agr. Exp. Sta. Misc. Pub. 328 by A. C. hiagee, J. 
; \latin and \\'illiam F. Hughes. 



APPENDIX TABLE 3. ANALYSIS OF VARIANCE OF MEAN 
WOOL PRODUCTION PER A.U. AS INFLUENCED BY 
GRAZING SYSTEMS AND YEARS 

Degrees Sum 
Source of of of Mean F 
variation freedom squares square Ratio 

Total 27 75 1.3 
Treatments 3 497.6 165.9 34.2' 
Year 6 166.3 27.7 5.7' 
Residual 18 87.3 4.9 

'Significant at  I-percent Icvel. 

APPENDIX TABLE 4. ANALYSIS OF VARIANCE OF MEAN 
LAMB PRODUCTION PER A.U. AS INFLUENCED BY 
GRAZING SYSTEMS AND YEARS 

Degrees Sum 
Source of ' of of Mean F 
variation freedom squares square Ratio 

Total 27 347 134.8 
Treatments 3 126792.1 42264.0 17.3' 
Year 6 1'76398.0 29399.7 12.0' 
Residual 18 43944.7 244 1.4 

'Significant at  1-percent level. 

APPENDIX TABLE 5. ANALYSIS OF VARIANCE OF MEAN 
PERCENT REPLACEMENT RATE PER A.U. OF SHEEP AS 
INFLUENCED BY GRAZING MANAGEMENT SYSTEM 
-- 

Degrees Sum 
Source of of of Mean F 
variation freedom squares square Ratio 

Total 27 1811.9 
Treatments 3 661.8 220.6 
Year 6 437.1 72.9 5.6' 
Residual 18 713.0 59.6 1.8 

'Significant a t  the 5-percent level. 

APPENDIX TABLE 6. ANALYSIS OF VARIANCE OF MEAN 
CALF PRODUCTION PER A.U. AS INFLUENCED BY GRAZ- 
ING MANAGEMENT SYSTEMS 
-- -- 

Degrees Sum 
Source of of of Mean F 
variation freedom squares square Ratio 

Total 27 106847.2 
Treatments 3 14347.3 4782.7 1.2 
Year 6 22590.1 3765 .O 1 .O 
Residual 18 69909.8 3883.9 

APPENDIX TABLE 7. ANALYSIS OF VARIANCE Or  15 1 
NET RETURNS PER A.U. OF SHEEP T O  LAND, L\C 
AND MANAGEMENT AS INFLUENCED BY GR4Z" 
MANAGEMENT SYSTEM 1 

Degrees Sum 
Source of of of 
variation freedom squares square R:.'. 

Total 27 10324.5 
Treatments 3 8035.0 2678.3 2; 
Year 6 529.0 88.2 .. 1 
Residual 18 1760.6 97.8 

'Significant at the 1-percent level. I 
I 

APPENDIX TABLE 8, ANALYSIS OF VARIANCE JK' 1 

NET RETURNS PER A.U. OF CATTLE T O  LASD, L \ r r '  
AND MANAGEMENT AS INFLUEKCED BY GK\lra  
MANAGEMENT SYSTEM 

Degrees Sum 
Source of of of Mean 
variation freedom squares square 

Total 27 6502.5 
Treatments 3 626.6 208.9 
Year 6 4030.7 671.8 
Residual 18 1 845.2 102.5 

'Significant at the 5-percent level. 

APPENDIX TABLE 9. ANALYSIS OF VARIANCE OF TOT$: I 
NET RETURNS PER A.U. OF SHEEP AND CATTLE 7 . 1  
LAND, LABOR AND MANAGEMENT AS INFLUESCED : 
GRAZING MANAGEMENT SYSTEM I 

Degrees Sum 
Source of of of Mean 
variation freedom squares square 

- - 

Total 34 7182.1 
Treatments 4 2707.0 6 
Year 6 3008.2 5 
Residual 24 1466.9 61.1 

'Significant at  the I-percen t level. 



[Blank Page in Original Bulletin] 



Texas Agricultural Experiment Station 

Texas A&M University 
College Station, Texas 77843 

H. 0. Kunkel, Acting Director - Publication 
POSTAGE L FEES:.: 

United Stotes Departmr! rs:  

I 


	b1089 0001.tif
	b1089 0002.tif
	b1089 0003.tif
	b1089 0004.tif
	b1089 0005.tif
	b1089 0006.tif
	b1089 0007.tif
	b1089 0008.tif
	b1089 0009.tif
	b1089 0010.tif
	b1089 0011.tif
	b1089 0012.tif
	b1089 0013.tif
	b1089 0014.tif
	b1089 0015.tif
	b1089 0016.tif

