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4. 

5. 

Crop husbandry and agricul- 
tural engineering. 
Economics, extension, and 
farm management. 

Outside examiners are invited in 
to question each student and sub- 
mit their reports to the Principal. 
In borderline cases, they re-evalu- 
ate examination papers. In the 
event of a final grade just below 
passing, the student is usually per- 
mitted by the Academic Council 
to repeat the examinations after a 
month or more of study. 

At the time the range manage- 
men t curriculum was established, 
the ninth term examinations were 
the primary criterion for granting 
the diploma. Presently, the ex- 
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aminations count 25% while the 
grade point average (a recent in- 
novation) colunts 75% toward the 
final evaluation. 

Standards have been upheld and 
scholastic competition has been 
keen. About 80% of the intake 
have received diplomas. Of. the 14 
range diplomates, 3 have earned 
B.S. degrees and 2 M.S. degrees at 
the University of Arizona. David 
Mbuvi received his M.S. and is now 
a lecturer at Egerton. George Ayiga 
came over in September, after 3 
years in research and teaching in 
Kenya. Three from the class of 
1968 are studying range manage- 
ment, agricultural economics, and 
game management in the U.S.A. At 
least one from the 1969 class is 
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Highlight 

A multiple-effect approach is illustrated for evaluating the economic impact 
of a forage development and management project on a ranching enterprise. 
A nucleus project, such as an irrigated pasture, may result *in a chain reaction 
of other potential adjustments in land use, animal husbandry, and resource 
management. The economic benefits illustrated are considerably greater than 
those usually associated with range and pasture projects because multiple 
effects that accrue within the total operation are considered. This is an im- 
portant item for the ranch operator when making decisions on financing 
potential developments. Some broad guidelines are presented which are useful 
for evaluating economic aspects of land use, forage management and animal 
husbandry in conjunction with each other. 

A successful range livestock 
operation involves several major 
activities. Two of these are: (1) pro- 
ducing forage, which is primarily 
a function of managing plants, 
water, and soils (i.e., resource man- 
agement), and (2) converting a for- 
age crop into products useful to 
humans. The latter is primarily a 
function of managing animals. 

l Received December 19, 1969; ac- 
cepted for publication January 13, 
1971. 

How efficiently these activities are 
conducted conjunctionally influ- 
ences the profit-making ability of 
the total ranching enterprise. More 
attention, however, has been 
focused on animal management or 
husbandry than on potential land 
use adjustments and resource man- 
agement. Not nearly enough at- 
tention has been given to coordi- 
nating the two phases. 

We need to sharpen our thinking 
on how to assess fully the value of 

presently studying in the U.S. All 
of these people were awarded 
“AID” Scholarships strictly on 
merit. Neither political nor con- 
sanguineal criteria were applied in 
making these selections. 

Given the blessing of continued 
political stability, range education 
can be expected to flourish. Their 
need is greater than ours and their 
problems more formidable. 
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forage from range and pasture, par- 
ticularly under multiple use man- 
agement if grazing is only one use 
of the land. We especially need 
to know the benefits that accrue 
throughout the entire year’s opera- 
tion of a ranching enterprise if a 
greater volume or better quality of 
forage is developed and is available 
when needed. 

Historically, a “per-acre” ap- 
proach has been used to assess 
forage and feed values. This ap- 
proach deals in terms of animal 
unit months, pounds, bushels, or 
tons of production per acre which 
are converted to dollars and cents 
by applying a normal per-unit 
market value. This approach is 
oriented to the productivity of a 
specific area of land. It does not 
take into account the beneficial 
effects within the total ranching 
enterprise that result from increas- 
ing the volume and/or quality of 
forage at a season when it is espe- 
cially needed. Forage can be im- 
proved nutritionally and its avail- 
ability made more timely. The 
“per-acre” approach usually shows 
low returns on investments in 
rangeland improvements because 
the benefits from a single improve- 
ment that accrue to the total enter- 
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prise may be incompletely con- 
sidered. 

Table 1. Abbreviated summary of ranch operations and yearlong livestock/ 
feed balance for the initial situation of 200 cows. 

The purpose of this paper is to 
present guidelines for assessing a 
forage development and manage- 
men t program in terms of the 
several beneficial effects accruing 
to the total ranch operation. Bene- 
fits that result from fully develop- 
ing potential land use adjustments 
and resource management are em- 
phasized. These benefits augment 
those obtained from good animal 
husbandry and contribute markedly 
to 0,verall econo’mic gain. 

Developing irrigated pasture to 
meet a critical summer-forage situ- 
ation was used herein as the initial 
improvement to illustrate how one 
kind of forage development can 
trigger a chain of events. The 
principles in this analysis apply 
equally well, for example, to evalu- 
ating the total impact of a poten- 
tial crested wheatgrass seeding on 
the ranching operation. This type 
of analysis applies to public as well 
as private land improvements. 

cows 
T- 

BULLS REPIAC. YRLG. 
HEIFERS Totals 

Livestock 
Animal Unit Equivalent 
Number 
Animal Units 

Feed 8 Forage Needed 

1 .o 
200 
200 

1.3 

1’: 

0.6 
30 
18 

Pasture 
Spring 3/15-5/15 
Summer 5/15-lo/30 
Fall 1 l/l - 1 l/30 

“0~ 12/l -3/15 

400 AUM 26 AUM 
1,100 70 

200 13 
1,700 AUMs 109 AUMs 

300 tons 15 tons I 36 AUM 
100 

18 
154 AUMs 
40 tons I 460 AUM 

1,270 
230 

1,960 AUMs 
355 tons 

320 tons 1 I 
30 tons 

A simple procedure for develop- 
ing the data was used. First, we 
explained the problem and what 
we hoped to achieve by obtaining 
factual data and observations first- 
hand from ranchers. Next, we ob- 
tained their estimates of the num- 
ber of beef cows required in their 
locality to provide a minimum- 
sized cow-weaner calf operation. 
Third, we jointly developed the 
amount of different kinds of feed 
required yearlong for the major 
kinds of livestock in this cow-calf 
operation. Finally, we obtained 
their estimates of the acres of each 
kind of forage-spring, summer, and 
fall range; pasture; hay; crop after- 
math-required toI produce the feed 
and forage needed to support this 
cow-calf operation. Their experi- 
enced production rates were used. 

Seasonal feed and forage require- 
ments are shown for the major 
kinds of animals in this operation. 
Based on the ranchers’ experienced 
yields, about 11,000 acres of land 
would be needed to produce the 
various feeds required yearlong. 

Background Information 
Six Oregon cattle ranchers repre- 

senting typical ranching operations 
in three major ranching areas, each 
of whom operated both irrigated 
pasture and rangeland, were con- 
sulted jointly by the authors. The 
objective was to obtain basic data 
and to develop a typical ranching 
operation on which to base a study 
of forage values. It was considered 
important to find out what ranchers 
thought their management prob- 
lems, solutions, and benefits were 
and to express these in meaningful 
terms. These six ranchers provided 
personal knowledge and quantita- 
tive data such as seasonal weight 
gains and calf-crop percentages re- 
lated to their operations. Data ob- 
tained from these ranchers were 
surprisingly uniform from area to 
area, and their data have been sub- 
stantiated by later consultations 
with individuals and groups of 
ranchers in other ranching areas. 
Each of these ranchers had realistic 
opportunities to improve forage 
production and management. 

After developing the initial situ- 
ation in the model approach, we 
assumed that 100 acres of lower- 
elevation spring range of this 
typical ranch could be irrigated 
and had soils that would grow im- 
proved pasture or hay under in- 
tensive management. We asked, 
“what opportunities, alternatives, 
and benefits would this provide to 
the total ranching operation?” 

Collectively, these data represent 
an analysis of a hypo,thetical or 
typical cattle ranch for a locality. 
The info,rmation collected was re- 
corded on a summary of ranch 
operations and livestock feed for 
ready reference and study using a 
model approach. 

Land Use Adjustment 
Table 1 summarizes the initial 

situation developed with the 
ranchers which consisted of a cow- 
calf operation based on 200 cows. 

Table 2 summarizes the planned 
situation in which it was possible 
to increase the cow herd from 200 
to 300 head. This increase was 
made polssible primarily by the for- 
age derived from additional irri- 
gated acres which, in turn, pro- 
vided additional flexibility for 
adjusting seasonal use of the total 
forage crop. Note that estimated 
rates of production for crops other 
than improved pasture and hay are 
the same for the initial and planned 
situations. Increased potential pro- 
duction due to improved range 
and pasture management can be 
achieved in practice; however, in- 
creased production rates were not 
used in order to avoid this source 
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Table 2. Abbreviated summary of range operations and yearlong livestock/ 
feed balance for the planned*situationof 300 cows. 

cows BULLS REPLAC. YRLG. 
HEIFERS 

Totals 

Livestock 

Animal Unit Equivalent 
Number 
Animal Units 

Feed 8 Forage Needed 

Posture 

1.3 

:z I 0.6 
45 
27 I 067 AUM 

1,214 
1,040 
3,120 AUM 

452 tons 

sate for the resulting shortage of 
early spring range forage and to 
increase it enough for a larger 
number of livestock it was de- 
cided that a range seeding (450 
acres) of an adapted species was 
needed within the area of low- 
elevation range. 

Spring 4/l-6/15 
p;rner 6/15-9/30 
a 10/l-12/31 

“0~ l/1-3/31 

750 AUM 50 AUM 
1,050 70 

900 60 

2,700 AUM 

380 tons 

180 AUM 

67 AUM 
94 
80 

237 AUM 

52 tons 

Land Needed 

Range Seeding 
Spring range 
Summer mnge 
brig. posture 

Hay d crop aftermath 
Legume-grass hay 
Croplond 

Toiuls 

Est. Produ 

Acres Per Acre 

450 1 1/2A AUM 
4,575 / 1OA AUM 
5,570 5A/AUM 

:5 
6AUM/A 

12AUM/A 
(229;) 2AUM/A 

5T/A 
23 1 1/2T/A 

11,000 
owes 

of optimism. In balancing the sea- 
sonal forage supply, it was appar- 
ent that there was a shortage of 
spring forage. The alternative 
chosen to alleviate this problem 
was to make a range seeding in the 
lower-elevation rangeland that 
would be suitable for early spring 
grazing. About 450 acres of typical 
range seeding would be required 
to provide the needed spring forage. 

In the locality represented by 
the data used to develop the model 
ranch, spring range is typified by 
bluebunch wheatgrass (Agropyron 
s+xtum Pursh.), Sandberg blue- 
grass (Poa secunda Presl.), with 
varying amounts of chea tgrass 
brome (Bromus tectorum L.) and 
big sagebrush (A rtemisia triden ta ta 
Nutt.). Areas of soils on slopes 
suitable for range seeding or irri- 
gation are common in these lower- 
elevation areas. Summer range is 
typified by Idaho fescue (Festuca 
idahoensis Elmer.), pinegrass (Cal- 
amagrost is ru bescens Buckl.), blue- 
bunch wheatgrass, Sandberg blue- 
grass and abundant forb species. 
The irrigated pasture that produces 
about 6 animal unit months per 
acre consists primarily of Kentucky 
bluegrass (Poa pratensis L.) and 
white clover (Trifolium repens L.). 
The improved pasture consists of 
Latar orchard grass (Dactylis glom- 
erata L.) and Ladak alfalfa (Medi- 
cage sat iva L.). 

ion Seosonol Availability 

.I Resource Management Adjustment 

2. The range seeding, which is 
suitable for early spring grazing 
would, in turn, allow for de- 
layed spring grazing on the 
native range. This helps im- 
prove range condition. The 
range seeding, which can be 
grazed earlier in the spring than 
native range also might reduce 
the dry-lot feeding costs. 

Based on the nucleus develop- 
ment of 100 acres additional irri- 
gated land, the fo’llowing relational 
factors involving adjustment in re- 
source management of the total 
ranch were developed with the 
ranchers (Fig. 1). Although the po- 
tential production for the typical 
ranch was balanced with total live- 
stock feed requirements, only the 
management of cows is shown for 
the sake of simplicity. 
1. The amount of spring-range 

forage was reduced by using 100 

range (due to having a range 
seeding available) improves the 
forage volume that is available 
for the livestock at that time. It 
also improves the nutritional 
quality of the native forage be- 
cause of reduced “washiness.” 
The result could be an increase 
in weight gain per head per day 
while grazing the native range. 

4. The irrigated pasture would be 
ready for grazing in late spring. 
This provides the animals with 
high quality forage which re- 
sults in a good rate of animal 

3. This later-than-usual date for 
beginning grazing on native 

- 
acres for irrigation. To compen- production. It is ideal forage for 

TYPE OF SPRING 1 SUMMER 1 FALL 1 WINTER 
FEED 81 FORAGE -MAR. 1 APR. 1 MAY I JUNE I JULY I AUG. I SEPT: I OCT. I NOV. I DEC. I JAN. I FEB. 

SPRING RANGE 
SUMMER RANGE 
AFTERMATH 
FEEDLOT 

I INITIAL SITUATION 200 COWS 

,&X7 Grazing period 

PLANNED SITUATION 300 COWS 

RANGE SEEDING 
SPRING RANGE 
IRRIG. PASTURE 
SUMMER RANGE 
AFTERMATH 

FIG. 1. Changes in land use and resource management (cow herd) associated with 
development of irrigated pasture and managing the total resource for optimum 
forage quality, timeliness of availability, and production. 
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a breeding pasture. If used for 
this purpose it might result in 
an increased calf-crop percent- 
age and more uniform ages of 
calves. Confined breeding on 
high quality pasture also can re- 
duce the number of bulls re- 
quired which, in turn, reduces 
costs and increases incobme. 

5. The irrigated pasture would re- 
quire a period of regrowth in 
early summer after having been 
topped-off in the spring. Dur- 
ing this time, the cows and 
calves would be grazed on the 
summer range. This later-than- 
usual date for beginning grazing 
on the summer range increases 
volume and nutritional value of 
the forage, and, consequently, 
animal gains. It also improves 
range condition just as it did for 
the spring range. 

6. During summer and fall, the 
cow-calf herd is moved from the 
summer range back to irrigated 
pasture which would have re- 
covered from the previous graz- 
ing and would be in full pro- 
duction. During this hot-season 
weather, which is a critical for- 
age season, the animals would 
be on lush, green, irrigated for- 
age. This would maintain a 
good rate of animal gain, espe- 
cially on calves, instead of the 
gains tapering off as happens 
with native range forage during 
hot, dry weather. The result 
would be an increase in the total 
weaning weight of the calves. 
Calves are weaned off this irri- 
gated pasture in the fall. 

7. After the calves are weaned, the 
dry cows are returned to the 
summer range where they 
usually do better nutritionally 
as well as in their grazing dis- 
tribution than if the calves were 
with them. This, in turn, makes 
more efficient use of the sum- 
mer range forage, improves graz- 
ing patterns, and consequently 
helps improve range condition. 

8. In late fall the cows are taken 
off the summer range and re- 
turned to the base ranch. There 

they graze aftermath of hay 
fields and pastures and, if 
needed, regrowth on the range 
seeding. Some hay might be fed 
during this period. If aftermath 
and range grazing can be ex- 
tended into1 early winter, this 
reduces hay requirements and, 
consequently, the cost of dry-lot 
feeding. Also, if the need for 
aftermath grazing can be re- 
duced by providing abundant 
late-fall or early-winter range 
forage, the grazing of hay after- 
math can be controlled so as to 
leave about three inches stubble 
over winter. This protects the 
soil and plants frolm damage by 
freezing. With a good stubble 
cover, hay usually grows earlier 
the following spring. It also 
contributes to increased hay 
yields and longevity of the 
stand. 

9. Collectively, the increased vol- 
ume of forage created by estab- 
lishing additional irrigated pas- 
ture and range seeding, the 
gradually increased volume of 
range forage resulting from im- 
proved range condition, and the 
flexibility provided for adjust- 
ing the availability of forage 
accolrding to seasonal require- 
ments will result in a greater 
carrying capacity fo’r the total 
ranch. A larger herd of cows 
can be supported on the same 
number of acres. and with nearly 
the same facilities. This in- 
creases the net income. 

These observations, developed by 
discussion with ranchers, verify that 
there is a chain of interactions 
which takes place if more or better 
quality forage is developed as a 
single impro,vement. If a single im- 
provement is planned to be in- 
stalled, some other phase or item 
of the total ranching enterprise, 
when interdependent, will be af- 
fected physically, economically, or 
both. These interactions can be 
likened to the game of standing 
dominoes on end and tipping the 
first one. Sometimes the chain re- 
action ends short; other times it 

continues all the way down the 
line. Similarly, it is very likely that 
no two1 ranches will have the same 
set of interactions from a single 
improvement, such as a range seed- 
ing, although the improvements 
may be physically alike. 

Economic Effects 

The foregoing analysis illustrates 
how an initial change in the forage 
supply of a ranch can trigger a 
series of needed adjustments in 
land use and resource management. 
To obtain the optimum benefit, 
good animal husbandry must be an 
integral part of the program so 
the forage resources are converted 
efficiently to products for human 
use. Conversely, good resource man- 
agement also is a necessity to’ pro- 
duce the optimum from the land. 
Coordination, therefore, is based on 
(1) providing a balanced, year-long 
forage supply to meet livestock 
needs; (2) practicing good animal 
husbandry to meet the needs of the 
livestock and make them efficient 
in converting the forage crops into 
products for humans; and (3) using 
the forage crop to a proper degree 
and in a timely manner for nutri- 
tional quality, quantity, and main- 
taining or improving production. 

Based on the physical and man- 
agerial resource changes previously 
explained, the ranchers enumerated 
several changes that might be 
achieved which would directly 
affect the livestock herd. They are: 

1. Increased percentage of calves 
weaned. 

2. Increased weight of weaned 
calves. 

3. Shortened calving season. 
4. Increased number of cows. 
5. Reduced number of bulls re- 

quired per cow unit. 
6. Reduced costs per cow unit. 

These changes have an economic 
impact on the profit olr loss of the 
ranching enterprise because they di- 
rectly affect the marketable prod- 
uct, which is beef. For simplicity 
purposes, additional sources of 
added income associated with im- 
proved resource management, such 
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Table 3. Initial and potential factors derived from interview data. 

Factor 

Percent calves weaned (%) 
Weaner weight (Ibs.) 
Price per pound ($) 
Annual cost of operation per cow ($) 

Initial Potential 
situation situation 

80 90 
400 500 
0.25 0.25 

75 & 90 75 & 90 

as increased weight and quality of 
cows and bulls sold and longevity 
of cows and bulls, have not been 
included herein. 

Initial and potential factors de- 
rived from the interview data ob- 
tained from ranchers are shown in 
Table 3. 

These factors are typical for the 
ranching areas involved in the 
interviews. In the initial situation, 
a four-hundred-pound calf selling 
for 25$ per pound is worth $100. 
Only 80 percent of the cows wean 
calves, so the income per cow is 
$80. Therefore, the net return per 
cow from sale of calves is $5 when 
cow costs are $75. The same pro- 
cedure was used to establish other 
points from which curves were 
drawn. For other ranching areas 
these values may be higher or 
lower; however, the evaluation pro- 
cedure remains the same. 

75 80 85 90 95 
PERCENT CALVES WEANED 

FIG. 2. Net return/ or loss per beef cow 
from sale of calves as related to percent 
calves weaned, annual operating cost 
per cow, and weaning weights based on 
25e/lb. value. 

Figure 2 emphasizes the changes 
in net return or loss per cow from 
sale of calves that result from 
changing the percentage o,f calves 
weaned, the weaning weight, and/ 
or the annual cost per cow based 
on 25$/lb. value. 

The usefulness of this chart is 
illustrated by the following 
examples: At 25$/lb. value, a 
ranch with $75 cow cost and 400-lb. 
weaners requires 75 percent of the 
calves to break even. If the cow 
cost is $90 with 400 lb. weaners, 90 
percent calves weaned is required 
to break even. 

At 25$/lb. value, a ranch with 
$75 cow cost, 400-lb. weaners, and 
80 percent of the calves weaned has 
net return per cow frosm sale of 
calves of $5. If the percentage of 
calves weaned can be increased to 
90 percent the net return per cow 
from sale of calves on this ranch is 
increased to $15-three-fold. 

At 25$/lb. value, a ranch with 
$75 cow cost, 400-lb. weaners, and 
80 percent of the calves weaned has 
net return per cow from sale of 
calves of $5. If the weaner weight 
can be increased to 500 Ibs., the 
net return per cow from sale of 
calves would increase to $25-five- 
fold. 

At 25+!/lb. value, a ranch with 
$90 cow cost, 500-lb. weaners, and 
80 percent of the calves weaned has 
a net return per cow from sale of 
calves of $10. If the costs per cow 
can be reduced to $75, the net re- 
turn per cow from sale of calves 
increases two and a half times to 
$25. 

This illustration is useful for dis- 
cussing the economic impact that 
weaning weight, calving percentage, 
and cow cost have on profit or loss. 
It accentuates the importance of 
discussing the opportunities in 

land use, resource development 
and management, and animal hus- 
bandry that collectively will im- 
prove the economic situation of the 
total enterprise. Similar charts, 
using weaning weights and cow 
costs as the horizontal axis, can be 
developed as effective visual aids 
to clarify the importance of these 
factors. 

Increased Cow Numbers 
In general, the ranchers inter- 

viewed thought they had ranch 
resources that were under-used 
because of various limiting factors, 
mainly because of a feed shortage 
during a critical period. Existing 
ranch equipment and machinery, 
labor, corrals, and other facilities 
could be used more efficiently. Ad- 
ditional livestock could be sup 
ported on their ranches yearlong 
without much increase in fixed 
capital investment, provided a bal- 
anced seasonal forage supply was 
developed and the grazing program 
made more efficient. If cow num- 
bers can be increased without ma- 
terially increasing fixed costs, this 
is one way to reduce the annual 
operating cost per cow. It has the 
same effect as increasing net in- 
come. 

The typical ranch that was de- 
veloped had a cow cost of $75. Of 
this, $48 was considered to be 
variable and $27 fixed cost. AS 
used herein, fixed costs are those 
that would not increase as cow 
numbers increased. Investments and 
taxes on land, buildings, corrals, 
and some equipment are included. 
Variable costs increase with an in- 
crease of herd numbers. Included 
are hay, feed, veterinary services, 
and bulls and interest, taxes, and 
insurance on added investments. 
Some items in fixed and variable 
categories may change categories de- 
pending on the individual ranching 
operation. For example, an increase 
in cow numbers on one ranch may 
not require more of such items as 
machinery, transportation equip- 
ment, fences, labor, water develop- 
ments, telephone service, or elec- 
tricity singly or in co’mbination. 
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IO 20 30 40 50 
PERCENT INCREASE IN COW NUMBERS 

FIG. 3. Reduction in annual cost of opera- 
tion per cow resulting solely from in- 
creasing cow numbers without increas- 
ing acres, facilities or labor. Forage 
supply is adequate for increased num- 
bers. 

The same increase in cow numbers 
on another ranch might require 
more of such items. 

Figure 3 illustrates the effect of 
proportioning the $27 fixed costs 
to each cow in the herd. As the 
number of cows increases without 
increasing fixed costs, the propor- 
tion for each cow is reduced, thus 
increasing the net return per cow. 

Figure 3 illustrates an important 
point. The $90 cow-cost curve 
shows a steeper drop in costs as 
cow numbers are increased than 
does the $75 curve. This indicates 
that the effect from adding more 
cows is usually greater if the per- 
cow investment is high than if it is 
low, provided that adding these 
cows does not increase fixed costs 
significantly. A 501 percent increase 
in cow numbers reduces a $75 cow 
cost by $9.25, whereas it reduces a 
$90 cow cost by $14.25 per cow 
annually. Similar curves can be 
drawn for situations where these 
values do not apply. 

Economic Summary 

Table 4 summarizes changes in 
net return from sale of calves for 
the typical ranch as a result of com- 
bining land use adjustments, re- 
source development and manage- 
ment, and good animal husbandry. 

Table 4. Summary of changes in annual income derived from increased per- 
centage of calves weaned, increased weaner weights, and increased numbers 
of cows. 

Present income per cow from sole of calves 
Change #l: Increase % calves weaned from 80% to 90%. 
Change x2: lncreose weoning weights from 400 to 500 Ibs. 
Chonge #3: Increase cow numbers from 200 to 300 head. 

Income per cow from sole of calves 

Annual income from cows for entire ranch 

Increase in annual income for entire ranch 

Amount that ccm be invested today to realize the 
increased cmnuol income from sole of calves (in- 
creased annuctl income capitalized at 8% for 25 yrs.) 

Increase in per cow income 

Initial 
Situation 

k #l 

d 5.00 I$ 5.00 

5.00 15.00 

1,cOo.oo 3,000 .oo 

2,OOO.oo 

21,350.OO 

Annual cost of installing needed improvements . . . . . . . . . . . . . . . . . . . ,.......... . . . . . . . . . . . . . . . . . $7525 

with changes 

38.00 47.20 

7,600.OO 14,160.OO 

6,600.OO 13,160.OO 

70,450.oo 140,480.oo 

Increase in ranch income from sole of calves.. . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . , . . $6635 

The initial ranch supported 200 
cows and had an annual ranch in- 
come from sale of calves of $1,000. 
If it were possible to increase per- 
centage of calves weaned from 80 
percent to 90 percent without in- 
creasing cow cost, the result would 
be an annual ranch income from 
sale of calves of $3,000. If, in addi- 
tion, the weaning weight could be 
increased from 400 pounds to 500 
pounds without increasing cow 
cost, the annual ranch income from 
sale of calves would be increased to 
$7,600. So far, these changes have 
not involved an increase in cow 
numbers. 

If the total potential program of 
resource development and forage 
management were put into effect, 
this ranch would support a herd of 
300 cows. If this increase in cow 
numbers were attained in additioa 
to increasing the calf crop and 
weaning weights and without in- 
creasing fixed costs, the annual 
ranch net income from sale of 
calves would be $14,160. 

Increases in calf crop, calf 
weights, and cow numbers usually 
cannot be achieved without invest- 
ing money. It is important to know 
approximately how much can be in- 
vested to,day in order to realize the 
predicted increased annual income 
sometime in the future. Based on 
today’s interest rates, the annual 
increase in ranch income from sale 
of calves for each of the three po- 
tential improvements was capital- 
ized at 8 percent for 25 years. Ac- 
cordingly, $2 1,350 could be invested 
to increase weaning percentage; 

$70,450 to increase weaning per- 
centage and weaning weights; and 
$140,480 to increase weaning per- 
centage, weaning weights, and cow 
numbers to the extent indicated. 
This is in addition to the invest- 
ment in additional cows. 

Costs of land use adjustments and 
resource management vary. Addi- 
tional expenses commonly are in- 
volved. Using generous estimates 
of unit costs and amortizing capital 
improvements at 8 percent for the 
length of their expected life, an- 
nual cost of the complete develop- 
ment and management potential 
was $7,525 in the model developed. 

The annual cost of installing and 
managing 100 additional acres of 
irrigated pasture and hay amounted 
to $5,170. Included are such items 
as establishment, fences, irrigation 
water, labor, and fertilizer. The 
annual cost of installing and man- 
aging 450 acres of range seeding 
was $1,355. Included are such items 
as establishment, fences, stockwater, 
and management. The annual cost 
of intensifying the range manage- 
ment system on native range costs 
$1,000, all of which was considered 
to be additional labor. 

The complete program increases 
the annual ranch income from sale 
of calves by $13,160 ($14,160 minus 
$1,000 initially). In order tot obtain 
this increase, it cost $7,525 annually 
to install the improvements needed. 
As a result, the ranch income from 
sale of calves increased from $1,000 
to $6,635 ($14,160 minus $7,525), 
which is sixfold. 
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Per-acre Approach 

By comparison, a “per-acre” ap- 
proach to analyzing this program of 
land coaversion, resolurce develop- 
ment and managment would in- 
volve the following type of con- 
siderations (Tables 1 and 2): 

Four hundred fifty acres of 
range now producing 45 animal 
unit months (AUMs) annually 
would produce about 300 AUMs 
when converted to a range seed- 
ing. At $3/AUM market value, 
the increased production repre- 
sents $765 annually fro’m this 
improvement. As previously 
cited, the annual cost of install- 
ing and managing this seeding 
was figured to be $1,355. 

One hundred acres of rangeland 
were converted to irrigated im- 
proved pasture (85 acres), irri- 
gated improved hay (12 acres), 
and cropland (3 acres) in a crop 
rotation needed to systematic- 
ally replace old stands and 
thereby maintain production 
over the years. The 85 acres 
irrigated pasture would produce 
about 1,000 additional AUMs 
annually which at $5/AUM 
market value, would be worth 
$5,000. The 12 additional acres 
of irrigated hay would produce 
60 tons annually at $25/tori 
market value, olr $1,500. Some 
additional income would be de- 
rived from the 3 acres od crop- 
land depending upon what it 
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was used for. The annual cost 
of installing and managing 100 
acres additional irrigated land 
was figured to be about $5,170. 

For the total development of 
irrigated land, range seeding 
and additional range manage- 
ment needed, the annual cost of 
installation and management 
was figured to be about $7,500. 
Using the “per-acre” approach, 
the annual benefits would be 
about $7,800, making these pro- 
posals a questionable venture 
economically. 

Summary 

In conclusion, each forage de- 
velopment or improvement project 
within a ranching operation may 
act as a nucleus for a chain reaction 
of other adjustments in land use, 
animal husbandry, and resource 
management. The economic effect 
of the nucleus development, or of 
related potential developments, 
should be assessed oln the basis of 
benefits accruing to the total ranch 
operation. Some broad guidelines 
are presented in a simple manner. 
These are useful for evaluating 
economic aspects of land use, 
forage management, and animal 
husbandry in conjunction with each 
other. Animal husbandry is im- 
portant but alone cannot develop 
the full potential. Adjusting land 
use and resource management is 
an essential component of a total, 
balanced program designed for op- 

timum economic gain. The eco- 
nomic benefits illustrated are con- 
siderably greater than those usually 
associated with range and pasture 
projects because benefits that accrue 
within the total operation are 
considered. This is an important 
item for the ranch operator when 
making decisions on financing po- 
tential improvements. 

The over-all economic signifi- 
cance of the range livestock indus- 
try to rural communities as de- 
veloped by Bromley (1969) points 
to the urgency for strong public 
support for an aggressive program 
of forage development and man- 
agement, including those achieved 
through the use of public as well 
as private funds and on public as 
well as private lands. 
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2nd CALL FOR PAPERS, 25th Annual Meeting 

The Society’s Silver Anniversary meeting will be held 
February 6-l 2, 1972, in Washington, D.C. The theme 
selected for this meeting is Rangeland Resources and So- 
ciety’s Needs-A Look Ahead to the Zlst Century. 

The program schedule will accommodate approximately 
110 volunteer papers, with a delivery time of about 15 
minutes for each paper. Such volunteer papers may be in 
any of the following topical areas of rangeland: economics, 
ecosystems, education, improvement, hydrology, nutrition, 
physiology, planning, recreation, wildlife (birds), wildlife 
(mammals), grazeable forest land, and new uses of range 
plants. Insofar as possible, the papers to be presented 
should relate to the theme of the meeting. Specific pro- 
gram sessions will be set up after the committee has made an 
initial review of the submissions. 

A separate concurrent session for Student Conclave papers 
will be scheduled. 

Procedure-Those wishing to present papers at the 25th 
Annual Meeting should submit the following: (1) title of 
paper, (2) preliminary abstract of not more than 200 words, 
and (3) a supporting statement indicating the significance 
of the offered paper and specifying the method of presenta- 
tion and any special requirements. 

DeadZine No. I-One copy of the above must be sent to 
the Program Committee by June 4, 1971. (Preliminary 
abstracts of student papers are to be sent to the Program 
Committee by October 15, 197 1.) Address submissions to 
David G. Wilson, SRM Program Chairman, Bureau of Land 
Management (?90), U.S. Department of the Interior, Wash- 
ington, D.C. 20240. 

DeadEine No. Z-Authors of accepted papers will be 
notified not later than September 3, 1971. Revised abstracts 
and other material which the Program Committee may re- 
quest must be received by December 5, 1971. 


