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An Economic Evaluation of 
Buffelgrass in Paraguay1 

JAMES R. SIMPSON2 AND RUBEN FRETESa 

Assistant Professor, New Mexico State University and Tech- 
nical Assistance Team to Paraguay; and Professor and Head, 
Department of Range Management, National University of 

Asunczon, Asuncion, Paraguay. 

Highlight 

Results of a grazing trial of steers on buffelgrass at the 
Mennonite Colonies’ Fernheim Experiment Station in the 
central Chaco of Paraguay were subjected to an economic 
evaluation. It was concluded that, despite the high trans- 
portation costs, low product prices, and high interest rates 
typical of a developing country, a steer operation was 
profitable. Renovation of the pasture twice in the projected 
life of 14 years was a better alternative from an economic 
standpoint than was one renovation. A sensitivity test in- 
dicated the closer an investment is to being of marginal 
profitability, the greater the error in the economic analysis 
from incorrect production estimates. 

Evaluacibn Econbmica de Cenchrus 
en el Paraguay 

cilia& 

Resumen 

La Estacion Experimental Fernheim de las Colonias 
Menonitas en el Chaco central Paraguay0 fue el centro de 
experimentation en pastoreo de novillos sobre Pasto Salinas. 
Los resultados de este experiment0 fueron sujeto de una 
evaluation economica. El experiment0 de pastoreo con- 
sidero dos alternativas de renovation de la pastura, con tres 
grupos de animales de peso diferente. Los pesos iniciales 
de estos novillos variaron de 180 kg a 303 kg por cabeza. 
La primera alternativa de renovation de la pastura se 
realize arando con arado de disco en el septimo ano de vida 
de la pastura. La segunda alternativa de renovation con- 
sistio de aradas en el quint0 y decimo aAo de vida de la 
pastura. 

Los resultados establecieron que 10s animales de mayor 
peso ganaron en el promedio 0.4 kg por hectarea mas que 
10s animales livianos. La segunda parte de este experiment0 
consistio en la proyeccion de la production promedio, 274 
kg/ha/afio, sobre la supuesta vida de la pastura. Esto se 
hizo teniendo en cuenta la declination en la productividad 
de la pastura a traves de1 tiempo. 

La evaluation economica, hecha en base a la structura de 
precios Paraguayos, establecio la superioridad economica 
de la alternativa con dos renovaciones de la pastura. El 
pastoreo de vacas no result6 beneficioso sobre una pastura 
de Pasto Salinas. 

l Journal Paper No. 394 of the Agricultural Experiment 
Station, New Mexico State University, Las Cruces, New 
Mexico 88001. Received for publication August 16, 1971. 

2 Present address is: Research Assistant, Department of 
Agricultural Economics, Texas A&M University, College 
Station, Texas. 

3 Acknowledgment: The authors gratefully thank Charles 
Gay, Range Management Specialist and Chief of Party for 
the New Mexico State University Technical Assistance 
Team to Paraguay for comments on earlier drafts and 
analysis; and Mr. John R. Peters formerly Director of the 
Mennonite Experiment Station-Chaco, for close collabora- 
tion and sharing of experimental results. 

En cuanto a la metodologia, las comparaciones hechas en 
base a 10s precios de equilibrio-costo ingreso y 10s tests de 
sensibilidad demostraron su utilidad coma technicas de 
analisis cuanto es necesario hater supuestos acerca de la 
longitud de vida de la pastura, precios, tasa de interes y 
productividad de las pasturas. 

The benefits from range improvements are, even 
under the best conditions and with long term data, 
rather difficult to evaluate from a meaningful 
economic point of view because of the assumptions 
required. In the developing countries some factors 
such as high interest rates, very high transportation 
costs, extreme variations in management and low 
product prices affect economic analyses to a greater 
degree than in the so-called “developed areas.” 
This is especially true for range reseeding or per- 
manent pasture development where large sums are 
expended, fairly intensive use is anticipated, and 
either good production data is not available or is 
subject to wide variation. 

One species of grass which these authors found 
potentially desirable for Paraguay, a developing 
country, was buffelgrass (Cenchrus ciliaris L. = 
Pennisetum ciliare (L.) Link). Upon completion 
of a three-year trial at the Mennonite Experiment 
Station in the ecological zone known as the Chaco, 
the data were published (Peters, et al., 1970). The 
results were further evaluated from an economic 
standpoint (Simpson, 1970). A review of the liter- 
ature indicated that published production and 
economic data were lacking for Paraguay and not 
readily available for other countries despite their 
wide adoption of buffelgrass. Thus, the results of 
these two studies are presented here with three 
objectives in mind: 

1) Summarize the results of the trial at the Men- 
nonite Experiment Station. 

2) Present a method for evaluating range im- 
provements in situations with low product prices 
and unusually high transportation costs and interest 
rates. 

3) Give an economic evaluation of buffelgrass 
under different management systems in the Para- 
guayan Chaco. 

Buf felgrass 

This polymorphic perennial, warm-season bunch- 
grass has an extensive native range from Africa to 
India. It is rapidly becoming an important species 
for reseeding in Mexico, and its use in south Texas 
and Australia is well established. It is a perennial, 
cespitose erect, which reaches a height of 1.20 m 
(3.94 ft) in the taller varieties and 30 cm (12 inches) 
in the shorter varieties. Bashaw (1962) notes that 
the species is highly drought resistant and well 
adapted to arid and semiarid areas. Although buf- 
felgrass sustains high temperature quite well, it is 
not resistant to cold. Recent tests by the Texas 

261 



262 SIMPSON AND FRETES 

Table 1. Results of three summer trials on buffelgrass at 
the Fernheim Experiment Station, Chaco, Paraguay. 

Year 

Item 1 

Period of grazing 

Total days 252 
Total animal days 5,517 

Weight per animal (kg) 

Initial adjusted1 180 
Final 313 
Net gain 133 
Average daily gain 0.52 

Weight per hectare (kg) 

Total 264 
Average Daily Gain 1.0 

l Adjusted for death losses. 

2 3 Average 

174 206 211 

5,563 7,846 6,309 

275 303 271 

371 395 375 
96 89 104 

0.55 0.43 0.49 

278 281 274 

1.7 1.4 1.3 

Agricultural Experiment Station and the U.S. De- 
partment of Agriculture indicate that new stolonif- 
erous varieties may have solved this however. (The 
present varieties such as Common, Higgins, and 
Blue have rhizomatous root systems.) 

Mennonite Experiment Station Experience 

Buffelgrass was first introduced into Para- 
guay about 1955. It has quickly been adopted by 
ranchers to the extent that, in 1970, it was esti- 
mated that 15,000 hectares (37,050 acres) were being 
grazed in the Mennonite colonies alone. Further 
estimates are that this will be doubled by 1975. 

The average weight of each group varied from 180 
kg (396 lb.) to 303 kg (667 lb.) at the start of graz- 
ing (Table 1). For weighing purposes the steers 
were divided into three weight levels, heavy, me- 
dium and light. Over the three-year trial it was 
found that all heavy weight steers had slightly better 
gains per day than the lighter steers. Summer 
stocking rates varied from 2 head/ha (0.8/acre) in 
the first year to 3.2 head/ha (1.3/acre) in the third 
year. The average was 2.6 head/ha (l.l/acre). 
The total number of steers grazing at any one time 
varied depending on the availability of forage. The 
average, for example, ranged from 22 head in the 
first period to 38 in the third. All computations 
therefore were made on the basis of total animal 
days of grazing. The three trial years could be con- 
sidered normal climatically speaking. The length 
of grazing in each period depended on Experiment 
Station decision making and market prices. The 
data in Table 1 indicate, as would be expected, 
average daily gain was inversely proportional to 
length of time on pasture. More unusual is the 
linear relationship between time and gain which 
has a nearly perfect statistical fit. Grazing can take 
place in two separate periods or in one extended 
summer period. Because of the inconclusive results 
of the winter trials in which the steers neither lost 
nor gained weight, and because of methodological 
problems, for the economic analysis all grazing was 
assumed to take place during the summer period. 

Methods and Procedures for the Economic Analysis 

The role of buffelgrass in the semiarid regions 
of the central Chaco had become so apparent by 
the early 1960’s that the Director of the Fernheim 
Experiment Station in the Mennonite colonies of 
west-central Paraguay decided to carry out a long- 
term controlled study. In the winter of 1962, 11 ha 
(27.2 acres) of heavy growth were cleared and left 
as one undivided pasture. The largest trees, prin- 
cipally quebracho (Schinopsis iorensii) were left 
standing, while the rest of the woody material was 
piled in strips and burned. The area was plowed 
(this has subsequently been determined as not nec- 
essary) and immediately seeded at a rate of lo-12 
kg/ha (9-11 lb./ acre). Only the areas having dense 
woody growth were cleared. It should be noted that 
the Chaco is extremely flat with “islands” of dense 
woody growth scattered throughout the natural 
grasslands. These “islands” are about one meter 
(3.28 ft) higher than the surrounding area. 

As usual, several methodologies for economic 
analysis of the experimental data were possible. 
Usually the procedure rests on determining the 
length of pasture life and an average number of 
kilograms of beef produced, then assigning an aver- 
age price per kilogram based on a yearly average 
ten tral market price. The returns per year for the 
entire pasture life are then discounted back to the 
present and compared to the investment and main- 
tenance costs (N ielson, 1967). In some situations, 
however, as in this Paraguayan example, distance 
from market coupled with a very high cost of trans- 
portation and low product price also become im- 
portant factors. Quite often transportation will be 
equal to half the value of the animal. Thus, the 
return to the cattleman is better computed by com- 
paring total investment plus maintenance cost re- 
duced to an annual per hectare basis, with the re- 
turn per year calculated at different per kilogram 
net price levels. It is also possible, of course, to de- 
termine the net price per kilogram needed to break 
even, given a set of production and investment as- 
sumptions. Experiment Results 

The trials, which ran for three years, were di- In the trials at Fernheim, only steers were used, 
vided into winter and summer periods. Yearling A common practice in the central Chaco which was 
steers were used in all periods (Peters et al., 1970). evaluated was that of stand renovation by disk plow- 
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ing. There were sufficient cases in the colonies for 
assumptions about responses from disking once or 
twice. In view of this, two different economic anal- 
yses were made and are reported here: 

1) Pasture renovation, disking once in year 7. 
2) Pasture renovation, disking in years 5 and 10. 

Costs and Returns 

Table 2 gives a summary of the total and annual 
costs for establishing buffelgrass at the Fernheim 
Experiment Station in 1962.4 Assuming an’ in- 
terest rate of 12 percent with a 14-year life, dis- 
counted annual cost is $13.11 per hectare ($5.31 per 
acre). 6 

If the stand was renovated by disking once over 
the life of the pasture, in year 7, the annual main- 
tenance cost would be $1.92/ha ($0.78/acre). If the 
pastures were disked twice, once in year 5 and once 
in year 10, the annual maintenance cost would in- 
crease slightly to $2.26/ha ($0.92/acre). 

Determination of the total annual costs against 
which the benefits from pasturing the steers are to 
be compared must include veterinarian costs, death 
losses, interest on the purchase of the steers for the 
period of grazing, labor, depreciation on equip- 
ment, and miscellaneous costs as well as establish- 
ment and maintenance costs. Total cost will vary 
depending on the number of steers. 

The three years’ data from the Fernheim exper- 
iment were used as the basis for predicting the 
average annual gain from steers which would be 
expected per hectare on this type of forage under 
average weather conditions in this zone for a 14- 
year period. A time stream of 14 years was chosen 
because this would allow analysis of one renovation 
by plowing in the seventh year compared to one 
each in the fifth and tenth years. Experience in the 
colonies indicated that five to seven years is the 

4 It is important to notice that only the additional cost of 
the improvements are computed, i.e. no cost is charged for 
land. Also, only the additional benefits from the improve- 
ments are computed, i.e. normally the previous stocking 
rate would be deducted from the post improvement stock- 
ing rate. In this case the stocking rate on unimproved 
areas is practically zero. The rationale for this value added 
approach is that the person has the land. The question 
is how much will the improvement yield. 

5 If the person does not borrow the money, then an oppor- 
tunity cost equivalent to that interest rate must be charged 
on the investment. As an example of the effect charging 
an interest rate has, if no interest were charged the cost 
would be $6.20 per hectare assuming a length of life of 14 
years. The formula to include interest rate in the calcula- 
tion of annual cost is called: “Present Value of an An- 
nuity for a Given Time.” Mathematically it is: 

* = R 
[ 

1 - (1 + i)-” 
i 1 

Where A = total cost/ha, R = annual cost/ha, i = interest 
rate, and n = years of life. 

Table 2. Total and annual discounted cost (dollars) for 
the Fernheim Experiment Station’s buffelgrass pasture. 

Cost per Cost per 
Item hectare acre 

Clearing 51.35 20.80 
Plowing and seeding 11.85 4.80 
Fencing 7.90 3.20 
Water development 3.95 1.60 
Corrals and Misc. 3.95 1.60 
Seed ($.79 per kilo or $36 per lb.) 7.90 3.20 
Total 86.90 35.20 
Average annual discounted cost 

assuming a 12% interest rate 
and 14-year life1 13.11 5.31 

1 Included in the assumption of a 14-year life is a risk factor to 
compensate for the possibility of improvement failure. No 
charge has been made for deferment of the land during the im- 
provement period prior to grazing due to the very low marginal 
productivity of unimproved land. Also see footnote 4 of text 
which gives the formula used in deriving the annual discount 
cost. 

approximate length of time which buffelgrass pas- 
tures would be relatively productive without 
further treatment. Additional plowing, as well as 
fertilization with chemicals, is possible, but lack of 
data prevents evaluation of these alternatives. 

Determination of the average kilograms of beef 
to be produced per hectare is the next step. The 
method used is a mathematical relationship be- 
tween the average gain for the known years com- 
pared to the estimated stocking rates (Table 3). 
Extrapolating from the actual data, an average of 
three head of steers per year per hectare has been 
assumed the correct stocking rate for the fourth 
year of pasture use. Estimates of stqeking rates for 
the other years of pasture life were then made and 
the kilograms of beef expected to be produced 
determined according to the method given in the 
footnotes of Table 3. The estimates of stocking 
rates are from data gathered in the colonies. Plow- 
ing in the fifth and tenth years indicates an average 
of 15.9 animal unit months (AUM) of grazing per 
hectare (6.44/acre). Average kilograms of beef ex- 
pected was 259/_ha (231 lb./acre) (Table 3). Other 
calculations indicated that if the pastures had been 
plowed only in the seventh year, 14.7 AUM’s/ha 
(5.95/acre) would have yielded an average of 240 
kilograms of beef per hectare (214 lb./acre). 

After determination of the average production 
of beef per hectare, the economic return is calcu- 
lated. This will vary greatly depending on the 
market price and distance from market. Thus, the 
price received for the steers when sold after the ex- 
periment is finished in that particular year is not a 
good criterion as it may not be representative of 
the long term average. In addition, the ranchers of 
the area will have different transportation costs de- 
pending on their location. This factor is especially 
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Table 3. Comparison of the average kilograms of beef 
actually produced and expected to be produced per 
hectare, based on data from the Fernheim Experiment 
Station buffelgrass grazing test, assuming plowing in 
the fifth and tenth years. 

Estimated Actual Expected 
stocking/ Animal unit1 Production Production2 

Year ha (Head) months/ha (kg/ha) (kg/ha) 

1 2.75, 15.4 - 251 
2 3.25. 18.2 - 297 
3 3.25 18.2 264 297 
4 3.00 16.8 278 274 
5 2.75 15.4 281 251 
6 3.25 18.2 - 297 
7 3.00 16.8 - 274 
8 2.75 15.4 - 251 
9 2.50 14.0 - 228 

10 2.25 12.6 - 205 
11 2.75 15.4 - 251 
12 3.00 16.8 - 274 
13 2.75 15.4 - 251 
14 2.50 14.0 - 228 

Total 39.75 222.6 / 3,629 
Average 2.84 15.9 259 

1 Steers per hectare times seven months times 0.8 (one steer is 
equal to 0.8 AU). 

2 The actual data for 1965, 1966 and 1967 was extrapolated to 
other years. The methodology used is exemplified by the 
following determination for year 8 when it has been assumed 
that the stocking rate is 2.75 steers/ha. The following formula 
is then applied: 

Average kg/ha of beef pro- 
duced for trial period X 

Average stocking rate/ha for ’ Average stocking rate 
trial period for year wanted 

For example: 274 X 

3.0 : 2.75 
3.0x = 753.50 

X = 251 

important in the developing countries. Therefore, 
it is useful to try at least two different net price 
levels (defined here as the weighted average price 
at the ranch after transportation costs are sub- 

tracted)“-representing the range over which the net 
price could be expected to fluctuate. 

Table 4 gives the comparison of costs and returns 
under the two different renovation plans. As cost 
increases for an additional renovation, so does ex- 
pected return. Given the assumptions on increased 
productivity (an average of 259 kg of beef produced 
per hectare annually for a 14-year period if pastures 
are disk plowed in years 5 and 10 as compared to 
240 kg annually from one plowing) two plowings 
are preferable to one although the difference is not 
great. It is apparent that a great deal of attention 
must be given to the net price picked. In this case 
dropping price from 14 cents/kg to 11 cents (6.3 
cents/lb. to 5 cents/lb.) reduces net return per 
hectare by $5.26 when renovation is in years 5 and 
10 and, in the case of one renovation, makes the dif- 
ference between a fairly profitable venture and one 
which is marginal .7 The net price needed to break 
even given plowing in years 5 and 10 is 10 cents/ kg 
(4.5 cents/lb.). Given the pricing structure in Para- 
guay these figures indicate that, in most areas of the 
Chaco, buffelgrass is a good investment when pas- 
turing steers. 

Ranchers often consider pasturing cows in place 
of steers on improved or reseeded rangeland. To 
evaluate this possibility partial budgets were con- 
structed. By using animal unit equivalents it was 
possible to determine the average number of cows 
which could be carried per hectare. In this case 
management was all important as returns depend, 
in addition to net prices, on percent calf crop and 

G The net value/kg is a weighted average which allows for 
price changes between purchase and sale as well as sub- 
tracting transportation cost. The formula is: 

Purchase wt + sale wt 

r Beef prices in Latin America are much below those of the 
United States. In 1969, a year of slightly below average 
prices, a 1,000 lb. steer sold at the slaughter houses for 
about 6.5 cents/lb. (14.4 cents/kg). 

Table 4. Costs and returns in dollars per hectare for pasturing steers on buffelgrass in the Paraguayan Chaco. 

Net annual cost Return2 on 
price/kg 

annual return 
investment 

(Cents) Establishment Maintenance Otheti Total Total Net (%) 

Plowing in year 7 
.14 13.11 1.91 12.33 27.35 33.60 6.25 7.19 
.11 13.11 1.91 10.05 25.07 26.40 .67 .Ol 

Plowing in years 5 and 10 
.14 13.11 2.36 13.43 28.90 36.26 7.36 8.46 
.ll 13.11 2.36 10.92 26.39 28.49 2.10 2.40 

1 The difference is mainly due to interest on the money invested in steers (12% annually) while on pasture and death loss. The figures 
represent costs typical in that region of the Chaco. 

2 Net return divided by total establishment cost which is $86.90/ha. 
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Table 5. The effect of a 10 and 20% increase or decrease 
in production of beef on return (o/o) on investment de- 
rived from pasturing steers on buffelgrass in the Para- 
guayan Chaco, assuming renovation in the fifth and tenth 
years. 

Percent change in production of beep 

Net price 
(S/kg) 

Original 
-20% -10% projected +lO% +20% 

17 4.7 9.8 14.0 20.0 25.0 
14 - 4.1 8.5 12.4 16.6 
12 - 1.0 4.0 8.2 11.8 
11 - - 2.4 5.7 9.0 

1 For example, at 11 cents/kg, at a 10% increase, the new pro- 
duction level would be 285 kg/ha. Costs ($26.39) remain the 
same. Total return increases to $31.35 (28.5 times 11) and thus 
net return is $4.96. Net return on investment is 5.7%. 

weaning weights. Tables were set up to evaluate all 
alternative combinations. It was concluded that 
a rancher could break-even only under the most 
favorable circumstances, for example, an 80% calf 
crop, weaning very heavy calves of 225 kg (495 lb.) 
and receiving a net price of 14 cents/ kg (or trans- 
ferring them to his stocker operation at this price). 
It became evident that any slight reduction in 
management raises the break-even prices drastically. 
Our conclusion is that a cow-calf operation would 
not be profitable. 

Sensitivity Test 

Consideration needs to be given to the economic 
effects of over or underestimating the forage pro- 
duction. It is apparent that a rather arbitrary de- 
cision had to be made on the length of pasture life. 
Second, rather tenuous estimates of annual forage 
yield must be made over the life of the improve- 
ment. This can’t be helped. Nevertheless, the ef- 
fect of judgment errors can be evaluated using a 
sensitivity test. This test allows for predictions of 
beef production to be varied upward and down- 
ward. Beef production must be varied in this case 
because forage yield estimates are not available. 
Results of 10 and 20% changes in beef production 
are given in Table 5 for steers grazing on buffel- 
grass. Three conclusions are apparent: (1) The 
price level chosen is all important; (2) the lower the 
price and thus the closer the project is to being 
marginal, the greater effect variations in production 
predictions have on the desirability of the invest- 
ment; (3) to be realistic it is wise to vary the assump- 
tions about expected production although a sug- 
gested return on net income should be given. Thus, 
in this computation for buffelgrass, even though the 
original or base production estimates were 20% too 
high, if the net price per kilogram were $0.17 it 
would still be possible to make four percent return 
on the pasture improvement after a charge was 
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made for opportunity cost or all interest rates were 
paid on money borrowed both to finance the im- 
provement and stock it with cattle. 

Summary 

The data from a grazing trial of steers on buffel- 
grass at the Mennonite Colonies’ Fernheim Experi- 
ment Station located in the central Chaco of Para- 
guay was subjected to an economic evaluation. The 
methodology used for this South American experi- 
ment is slightly modified to emphasize ranch loca- 
tion factors which may manifest themselves as high 
transportation costs, very high interest rates, and 
extreme variability of management in low product 
price situations. Two different alternatives were 
compared: pasture renovation by disk-plowing in 
year 7, and renovation in years 5 and 10. 

The results of the experiment on the 11 hectares 
at the Fernheim Experiment Station as well as the 
extensive use made of buffelgrass in the central 
Chaco indicate that it is well adapted to the climatic 
conditions of that zone. Over the entire three-year 
period the steers gained an average of 0.49 kg (1.08 
lb.) per day during summer grazing. Three dif- 
ferent weight groups, varying from 180 kg to 303 kg 
(396 to 667 lb.) initial adjusted weight, were used 
for the three-year period. In all cases the heavy- 
weight animals produced an average of about 0.40 
kg/ha (0.36 lb./acre) per day more than lightweight 
animals. 

An average of 274 kg of beef was produced per 
hectare per year (251 lb./acre). This data was pro- 
jected over an assumed pasture life of 14 years. It 
was concluded that for steers, the weighted break- 
even price after transportation costs were subtracted 
was $O.lO/kg ($O.O5/lb.) if there were two pasture 
renovations. The economic evaluation indicates 
that two renovations are better than one. 

In all cases it is strikingly apparent when looking 
at economic considerations that pasturing steers 
is a much better alternative than pasturing cows. 
Given the pricing structure in Paraguay, it is doubt- 
ful in fact whether it would be possible to break 
even (if a charge were made for interest on invest- 
ment) on cows. Pasturing steers appeared to be a 
profitable investment, however. 

The methodology needed for an analysis of re- 
seeded rangeland or improved pastures was given. 
The additional variables in an economic analysis 
which of necessity must be rather arbitrarily chosen, 
point out that great variability is expected in net 
return depending on the assumptions. A fairly 
simple method was given which allows for evalu- 
ating any one of a number of alternatives. The use 
of break-even prices is demonstrated as useful for 
determining the lowest net price a rancher would 
need to just cover costs. 
an arbitrary average price. 

This precludes choosing 
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A sensitivity test indicated that the returns from NIELSON, D. B. 1967. Economics of range improvements. 
investment varied greatly depending on the produc- Utah Agr. Exp. Sta. Bull. 466. 

tion predictions. The closer the investment is to PETERS, J. R., R. FRETES, AND J. R. SIMPSON. 1970. Re- 
being of marginal profitability, the greater effect sultados de experiencias en el engorde de novillos con 

the production estimates have on desirability of pasto salinas en la regicin de1 Chaco Paraguayo. Univ. 

the investment. 
National de Asuncion, Facultad de Agronomia y Veteri- 
naria, Boletin 100. 
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Methods for Seeding 
Three Perennial Wheatgrasses 

on Cheatgrass Ranges in 
Southern Idaho1 

G. J. KLOMP AND A. C. HULL, JR.2 

Range Scientists, Plant Science Research Division, Agricul- 
tural Research Service, U.S. Department of Agriculture, 

Reno, Nevada and Logan, Utah. 

Highlight 

Sixteen methods of seedbed preparation and seeding 
three wheatgrasses in dense stands of cheatgrass were tested 
from 1 to 3 years (1961-62, 1963-64, 1964-65) on an 8.5-inch 
rainfall area near Wendell, Idaho. Averaging all years, 
deep furrow drilling in the fall gave the best stands, fol- 
lowed by fall cultivation and drilling and then by summer 
fallow and drilling. Herbicidal treatment followed by drill- 
ing was good the first year but was not consistent. Seeding 
success was in direct relation to the kill of cheatgrass. 

Cheatcgrass (Bromus tectorum L.), an introduced 
winter annual, is well adapted to Southern Idaho 
and surrounding areas. Stewart and Hull (1948) 
estimate that in Southern Idaho, cheatgrass is the 
dominant species on 4 million acres; is the prin- 
cipal herbaceous species on another 2 million acres; 
and is part of the cover on from 10 to 15 million 
additional acres. Cheatgrass also occurs on large 
areas in other states (Hulbert, 1955). Hull and 
Pechanec (1947) estimate cheatgrass in Southern 
Idaho provides over one half the forage on spring 
ranges and considering volume of herbage and area 
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covered, it is the most important forage plant in 
Southern Idaho. Murray and Klemmedson (1968) 
state that cattle gained weight satisfactorily on 
cheatgrass range in Southern Idaho. 

Despite large acreages, aggressive growth, and 
good forage production, cheatgrass has many un- 
desirable characteristics. Major ones are: early dry- 
ing, high fire hazard, short green-feed season, vari- 
able production, is often replaced by weedy plants 
which are hosts of the beet leafhopper, and suscep- 
tibility to replacement by medusahead (Taenia- 
therum asperum (Simonkai) Nevski). Because of 
these undesirable characteristics, the value of range- 
lands would be improved if a desirable perennial 
grass cover could be established in place of cheat- 
grass. 

Attempts at seeding perennial forage grasses on 
cheatgrass areas have often resulted in failures, 
mainly because of competition between seedlings 
and cheatgrass plants during the first growing 
season. In the greenhouse, cheatgrass roots elon- 
gated more rapidly and occupied the soil mass more 
completely than did crested wheatgrass (Agropyron 
desertorum (Fisch.) Schult.) roots. In addition, 
cheatgrass growing with crested wheatgrass reduced 
both top and root growth markedly as compared to 
wheatgrass grown without cheatgrass (Rummell: 
1946; Evans, 1961; Hull, 1963; Harris, 1967). 

Burning, plowing, disking, mowing, and other 
cultural methods have not consistently reduced 
cheatgrass competition sufficient for successful seed- 
ing. Furthermore, many of these methods are 
limited by factors such as steep slopes, rocks, and 
high cost (Hull and Pechanec, 1947; Hull and 
Stewart, 1948; Stewart and Hull, 1949; Klemmed- 
son and Smith, 1964). 

Many herbicides have successfully controlled 
cheatgrass and have been used to prepare cheatgrass 
areas for seeding of perennial grasses (Eckert and 
Evans, 1967; Evans et al., 1969). Herbicidal control 
is not universally successful, however, and because 
of the possible damage to animals, desirable plants, 
or the environment, alternate control methods 
should be investigated. 


