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We've defined what happens 
between groups of cells that 
tells them when they'll 
become heart cells. 

become.' Extrinsic regulation is an 
environmental factor that says, 'you 
need to be over there, and don't do it till 
I say.' " Those are both molecular 
studies, according to Antin. From an 
embryology standpoint, the questions 
include when and where do precursors 
show up, how do they get to where 
they're supposed to be, and what 
controls that process. 

"We now have information that tells 
us when the precursors will become 
heart cells," Antin said. "And we've 
defined what happens between groups 
of cells that tells them when they'll 
become heart cells. External signals 
seem to trigger when those intrinsic 
genes will be expressed." There is a give 
and take between the intrinsic and 
extrinsic processes, and Antin's group 
has determined the timing of those 
operations. 

Antin does all of this work using 
fertile chicken and quail embryos 
obtained from eggs he buys at a local 

ranch. The method offers low cost, 
simplicity and a respect for animal rights. 

"We don't have to do any invasive 
procedures on the mother to get the 
embryos," Antin said. "They're essen- 
tially the same boxed eggs like people 
buy in a store, except that they have 
been fertilized. From a laboratory 
standpoint, bird embryos have physical 
characteristics that make them easy to 
use. They're flat and easy to look down 
on, instead of a ball. Many embryos, 
including those of humans and cows, 
have the same characteristics." 

Antin and a team of five researchers 
began working on heart muscle cells at 
The University of Arizona in 1991. The 
National Institute of Health, the Ari- 
zona affiliate of the American Heart 
Association, and the Arizona Agricul- 
tural Experiment Station have spon- 
sored the research. 

In spite of their progress, Antin and 
his associates have not yet isolated the 
exact genes responsible for the entire 
process of heart muscle differentiation. 
As always in research, the answers just 
lead to more questions. 

"We're trying to understand how 
heart cells locate themselves where they 
need to be before they become their 

final cell type," Antin said. "How do 
they know to get to the right place at the 
right time, and what controls that? 
These cells start off in different places in 
the embryo. We are studying how each 
gene controls the morphology of the 
embryo." 

Antin hopes to be able to identify 
each gene and its function within the 
next three years. 

"To sum it up, we're interested in 
heart and skeletal muscle cells, how it is 
decided what they will become and 
how they're made," Antin said. "If we 
know about these two, we can manage 
them from a production side, or a 
biomedical side." - Susan McGinley 
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ARGUMENTS OVER GRAZING FEES AND LAND 

use in the West may never go away - 
they have a long history. Federal 
grazing lands comprise 250 million 
acres in eleven states, and ranchers, 
recreationists, environmentalists, federal 
land management employees and others 
have all had different opinions about 
this rangeland. 

"Groups with conflicting interests 
have battled over the use and manage- 
ment of those lands since agriculture 
moved into the Great Plains and Rocky 
Mountains over a century ago," said Jeff 
LaFrance, an agricultural economist at 
The University of Arizona. 

In 1994, the nationwide public debate 
over western grazing fees continued the 
tradition. The controversy focused on 
the differences in permit costs between 
publicly and privately leased grazing 
lands. Public lands ranchers were 
accused of being subsidized by low 
federal grazing fees, and a movement 

arose to increase public grazing fees, 
presumably to "even the score." 

According to his research, LaFrance 
maintains this view was too simplified, 
and overlooked crucial differences 
between the conditions attached to both 
private and public grazing permits. 
And with environmental concerns 
foremost in the public mind, LaFrance 
argues that the rationale of raising 
public grazing fees in order to save the 
land may backfire instead. 

In 1994, LaFrance and Myles J. Watts, 
an agricultural economist from Montana 
State University, analyzed locational 
differences in private grazing fees in the 
West. They also studied the legal 
conditions attached to public and 
private grazing permits, and noted the 
differences. 

"Landlords on private lands build 
and maintain fences, provide water 
facilities, exclude open access to people 
other than tenants, and allow rights to 
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"The perception that public 
lands ranchers pay less 
overlooks the fact that they 
have to buy the permit from 
someone else." 

hunting, fishing and timber cutting," 
LaFrance said. "And they often will 
move and check cattle, and administer 
supplemental feed. None of this is 
provided under a federal grazing 
permit. Since these services are costly to 
provide, their value is built into the 
competitive market price for private 
grazing rights." 

Normally, a grazing permit goes with 
a ranch when it is sold, and any cost is 
part of the value of the ranch, according 
to LaFrance. Banks include that cost in 
equity calculations. "The perception 
that public lands ranchers pay less 
overlooks the fact that they have to buy 
the permit from someone else," he said. 



"With most public lands ranchers 
purchasing their leases from someone 
else, this means their initial investment 
costs for their federal grazing permits 
absorbs, at least partially, any benefits 
due to a relative cost advantage for 
grazing livestock on public lands." 

When legislators, ranchers and federal 
land management personnel requested 
more facts and background information 
on western grazing fees and permits, 
the two researchers responded with a 
study they released in June, 1994: Public 
Grazing in the West and 'Rangeland 
Reform 94.' 

The researchers began by theorizing 
that a significant increase in grazing fees 
would reduce rancher net incomes, and 
result in a fall in the market value of 
federal grazing permits. This in turn 
would cause wealth transfers away 
from public lands ranchers and towards 
the U. S. Forest Service and Bureau of 
Land Management. To determine this 
effect, they estimated the relative 
increase in federal grazing fees that 
would have occurred under the RR '94 
formula over the years 1965 -1992, a 
historical time period with available data. 

LaFrance and Watts used a simple 
econometric model of the market for 
livestock grazing to compare fees in 
eleven states where livestock grazing is 
most prevalent on federal lands: Arizona, 
California, Colorado, Idaho, Montana, 
Nevada, New Mexico, Oregon, Utah, 
Washington, and Wyoming. 

As a unit of measure, they used 
dollars per animal unit month (AUM), 
where an animal unit month is defined 
as 26 pounds of dry matter grass per 
day. They developed a range of 
estimates for the 1965 -1992 average real 
forage value per AUM in each state. 
Then they used a mathematical formula 
to compare private net forage values 
and actual federal grazing fees with the 
fee structure of the RR '94 proposal, to 
develop a feel for the latter's likely 
economic impacts. 

What they found was that the RR '94 
proposal would have increased grazing 
fees considerably on federal lands 
between 1965 and 1992. "The least 
profitable grazing states will be hurt the 
most by this, because of the way the 
new fee is calculated," LaFrance said. 

The 1993 federal grazing fee was $1.86 
per AUM, in contrast to the proposed 
1994 fee of $3.96 per AUM. If the 
grazing fees increase that much, 
LaFrance believes Arizona will experi- 
ence significant negative incomes and 

Based on their research, LaFrance and Watts have proposed a 
policy for federally managed lands used for grazing livestock. 

the exit of unprofitable ranchers from 
the industry. 

While the public argues about the loss 
in revenues supposedly incurred by the 
$1.86 per AUM, a comparatively small 
number of people in the United States 
population would be affected by the 
proposed change in the federal grazing 
fee, according to LaFrance. 

"The average annual cost per permit - 
tee is between $2000 and $2500, and the 
total economic consequence is 
$52,000,000 per year," LaFrance said. 
"Something less than 30,000 individuals 
have a very large financial stake in this. 
The rest of us aren't affected much at all." 

A lot of the controversy in 1994 
centered around accusations that the 
higher grazing fee would help maintain 
the quality of the land. 

"The real guts of the conflict is the 
idea of stewardship and environmental 
regulation," LaFrance said. "We looked 
at what range scientists had to say about 
the ranches condition now - how good 
ranchers are as stewards. And does 
increasing grazing fees help ranchers to 
be better stewards? We found that the 
opposite outcome is likely, because of 
the financial squeeze higher grazing fees 
puts on some ranchers. Contrary to 
popular opinion, raising the grazing 
fees may not make much sense environ- 
mentally." 

Based on their research, LaFrance and 
Watts have proposed a policy for 
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federally managed lands used for 
grazing livestock. 

"We're trying to create an alternative 
policy approach that might make all the 
interested private parties better off," 
LaFrance said. "We've proposed that 
well- specified grazing permits be 
transferred to the private sector, much 
as permits for salmon fishing in the 
Pacific are private. That private desig- 
nation would allow environmental 
groups to purchase these rights from a 
rancher, in order to drop the land out of 
grazing activity, and it would be 
perfectly legal. People would be free to 
graze or not to graze. That's not permis- 
sible now. You buy - then you must 
graze or lose it." - Susan McGinley 

Written 
information on 
the results of 
this research is 
available 
through 
LaFrance, 
upon request. 
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Agricultural and Resource Econom- 
ics, Economics Bldg. #23, The 
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85721, (520) 621 -6261, 
lafrance@ccit.arizona.edu. 
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