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This past year has been difficult for all higher education, 

including agricultural sciences, in terms of financial 

support. We have joined many of our colleagues across 

the country enduring reductions in state support, but I am 

pleased to note that, due to the effort of our talented and hard- 

working faculty, we have enjoyed an approximate 60 percent 

increase in sponsored research. 

I just reviewed the agenda for the next meeting of the Joint 

Council on Food and Agricultural Sciences, the congressionally 

established committee charged with coordinating research, exten- 

sion and higher education activities in the food and agricultural 

sciences throughout the United States. To be discussed are topics 

entitled Public Policy Issues (right -to -farm, competing environ- 

mental constraints), Farming Systems in an Urbanized Region 

(sustainable agriculture, organic farming markets niche, water 

use, greenhouse operations), Alternative Uses of Farmland in an 

Urban Setting (solid waste, recreation). Would these have been the 

primary topics for discussion ten years ago? No, but they reflect 

changes that are occuring in America today. Conditions change 

and we are faced constantly with new needs. We hope we are 

prepared to meet these challenges. 

Following is a summary of some of our current but continu- 

ously evolving research activities in a new less expensive format 

for our annual report. We trust you will enjoy reading the con- 

tents. Call our office or the individual scientists if you have 

questions of any kind. 

,11,.e.e,.,4SGL_-*" 
Colin Kaltenbach, Director 
Arizona Agricultural Experiment Station 
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Genes To Fight the Fat Battle 

people who eat beef 
prefer meat with less fat. 
If the beef industry is 
going to match those 

preferences, they're going to have 
to change. 

The industry has two ways to get 
rid of fat, said Sue DeNise, an 
associate professor in the Univer- 
sity of Arizona department of 
animal sciences. 

"They can either trim the fat off 
the carcasses or they can change the 
genetic makeup of the animal to 
produce a leaner product, "she 
said. "The long -term answer is 
clearly to change the genetic 
makeup of our feeder cattle." 

Forty -five percent of the differ- 
ences in carcass fat is a result of 
genetics. Finding, marking and 
identifying those differences - and 
finally selecting - animals with the 
desired composition can directly 
influence future cattle herds. 

"By knowing the structure and 
development of muscle and fat 
deposits, we can use genes we 
already know about to look for 
subtle changes that directly influ- 
ence composition and quality," 
DeNise said. 

"If we find genes with major 
effects, we could select directly just 
like we might for coat color or 
horned vs polled animals," she 
added. 

Perhaps the selection could be 
done somewhat less directly, but 
just as powerfully by choosing 
animals whose descendants would 
carry a "marker gene" that is linked 
to a gene of importance. 

"We have identified very few 
genes in beef cattle, but we can use 
known genes to tell us something 
about unknown genes," DeNise 
explained. 

So, the known gene can "mark" a 
specific chromosome segment. 
Checking for the marker gene in the 

o 

Sue DeNise and Mark Rosati 

progeny of a specific bull would 
allow scientists to quickly deter- 
mine genetic worth without waiting 
to see the performance of the bull's 
progeny during many years. 

Scientists could more simply see 
which animals have inherited the 
set of desirable genes from their sire 
by checking in the laboratory. 

"It's been proposed that such 
markers should be incorporated 
someday into EPDs to more accu- 
rately predict genetic worth," 
DeNise said. The EPDs, or Ex- 
pected Progeny Differences, is a 
method of measuring the value of 
herd sires by the performance of 
their offspring. 

DeNise and her associates have 
already done similar work with 
dairy cattle to look for the genetic 
component that influences produc- 
ing higher levels of milk - genera- 
tion after generation. 

The beef industry need to make 
changes - now. So, DeNise is using 
a genetic marker technology that 
should yield much speedier results 
than more traditional genetic work. 

Many research scientists are 
trying to map the entire DNA 
structure of cattle, an enormous 
task that could take years. This kind 

Michael Stoklos 

Restriction fragment length 
polymorphism in bovine growth 
hormone. 

of analysis will be useful in future 
genetic analyses. 

"We are identifying genes that 
may make direct contributions to 
carcass traits that can be used 
immediately in beef selection 
programs and may be incorporated 
into the DNA map later," DeNise 
said. 

Contact Dr. Sue DeNise at 243 Shantz, 
University of Arizona, Tucson, AZ 
85721, or call (602) 621 -1972. 

2 The University of Arizona College of Agriculture 



Whiteflies Fly for Science 

Scientists are marking a 
field of melons with 
orange fluorescent dust 
to learn more about the 

pesky whitefly. 
The tiny, hard to control insect 

threatens such crops as cotton, 
melons and lettuce, causing mil- 
lions of dollars damage. Unfortu- 
nately, whiteflies are resistant to 
many pesticides, and natural 
controls, such as predators and 
parasites, have not been very 
successful. 

Instead, farmers and scientists are 
investigating ways to manage crops 
so they are less vulnerable to the 
whiteflies. For example, farmers 
might avoid planting favorite 
whitefly host plants next to each 
other so infestations would be less 
likely to spread from field to field. 

But, how far apart do the fields 
need to be? How far can whiteflies 
fly? That's where the orange 
painted melons come in. 

David Byrne, a research ento- 
mologist at the University of 
Arizona, is verifying his laboratory 
research on whitefly flight patterns 
in fields at the UA Maricopa and 
Yuma Valley Agriculture Centers. 
He and UA research associates 
Robin Rathman and Jacquelyn 
Blackmer will trap whiteflies, tinted 
orange from the melon plants, at 
varying distances from the field. 

"We hope eventually to be able to 
predict when whiteflies are going to 
migrate between crops and how far 
they will range," Byrne said. "We 
have already learned a great deal in 
the laboratory using a flight cham- 
ber." 

For instance, some whiteflies can 
fly for more than 2.5 hours. With a 
ten mile -per -hour wind, they could 
move more than 25 miles. Byrne 
and Blackmer also discovered that 
flight activity is influenced by the 

Spraying a field with orange dust 

age of the whitefly and the quality 
of the host plants. 

Knowing whiteflies can move 25 
miles under laboratory conditions is 
only a start. 

"This year, we hope to establish 
the effective migration range of the 
sweet potato whitefly," Byrne said. 
"How far can they fly and still have 
enough energy reserves to establish 
a new colony ?" 

In the past, whitefly traps usually 
were covered with a sticky sub- 
stance; when the insect hit the trap, 
it died. Byrne is using passive traps 
that gently catch the whiteflies on 
an cloth filter. 

During his field trials, Byrne and 
the other entomologists will check 
the traps on an hourly basis. The 
traps are placed in concentric circles 
up to 0.6 mile from the one -half 
acre melon field. The plants will be 
dusted with bright orange paint so 
Byrne can be sure that's where the 
trapped whiteflies originated. 

Byrne will count the number of 
live whiteflies; check on the number 
of eggs they are carrying and will 
lay; and determine their energy 
reserve levels. The entomologists 
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also will monitor environmental 
factors that could affect the white - 
flies, including temperature, 
barometric pressure and wind 
speed and direction. 

"The laboratory gave us basic 
data about the whitefly, but field 
testing is much more complicated," 
Byrne said. "However, field tests 
will bring us one step closer to 
making truly informed suggestions 
for growers." 

Contact Dr. David Byrne at 410D 
Forbes, University of Arizona, Tucson, 
AZ 85721, or call (602) 621 -7169. 

3 



The Search for the Desert Tortoise 

Is the Sonoran desert 
tortoise threatened, endan- 
gered or doing just fine? To 
answer that question, scien- 

tists must know where the wily 
desert reptiles are and how they 
live their everyday lives. 

University of Arizona graduate 
student Scott Bailey and research 
scientist Cecil Schwalbe, in the 
School of Renewable Natural 
Resources, have spent the last two 
years following eight Sonoran 
desert tortoises near the San Pedro 
River in southeastern Arizona. 

These tortoises primarily live on 
hill slopes overgrown with plants, 
which is different from the pre- 
ferred flat, open desert habitat of 
their northern and western cousins, 
the threatened Mojave tortoise, 
Schwalbe said. 

Both tortoises are herbivorous, 
can weigh as much as 16 pounds, 
can reach a length of 15 inches and 
live 80 to 100 years. 

Living on steeper slopes offers 
several advantages to the Sonoran 
tortoise, Schwalbe said. Fewer 
commercial developments are built 
on hillsides, fewer off -road vehicles 
destroy tortoises and their burrows 
and fewer cattle graze there. 

Ravens, Gila monsters, coyotes, 
ringtail cats and even whipsnakes 
are natural predators of the 
Sonoran tortoise. 

In their study, Bailey and 
Schwalbe used radio -telemetry to 
keep track of their tortoises. They 
found that sex makes a large 
difference in the animals' choice of 
habitat, especially in the winter. 

"Adult male tortoises conform to 
most people's conception of what 
any self- respecting reptile would do 
during the cold season," Bailey 
said. "They find a deep burrow 
(four feet or deeper) and remain 
safely out of sight, away from the 
elements, between late,October and 
May." 

Xerobates agassizii 

Not so the females. 
"They let it all hang out, so to 

speak," Bailey said. They select 
extremely shallow shelters (about 
8.5 inches deep). In fact, the 
females almost always stick out of 
the shelter and get direct sunlight. 
The reason is probably tied to 
reproduction; Schwalbe and Bailey 
plan additional research so they can 
be definite. 

Sunshine on the backside is fine 
during the winter day, but the night 
brings exposure to the cold. If the 
temperature drops below freezing, 
adult female desert tortoises risk 
frostbite - or they can even freeze 
to death, Schwalbe said. 

Bailey's data show the minimum 
temperature in female burrows is 9- 
degrees lower than in male bur- 
rows, and the range of tempera- 
tures was more than 20- degrees 
wider in the female burrows. 

"An exceptionally hard freeze 
could potentially have catastrophic 
impacts on local female tortoise 
populations," Bailey said. 

He followed his tortoises during 
warm weather when they ranged 
away from burrows. During their 
active period, sexes showed no 
difference in the size of their home 
ranges. 

However, the range varied 
between localities. Tortoises at the 

Gopherus agassizii 

San Pedro study site had a signifi- 
cantly smaller home range than 
tortoises in the Picacho Mountains, 
about 50 air miles to the west. The 
reasons for the differences are not 
known, yet. 

Part of the problem faced by 
Bailey and Schwalbe - and other 
tortoise researchers - is that 
monitoring methods were devel- 
oped for the Mojave Desert tortoise. 
They don't work as well for its 
southern cousin. 

Tortoises living south and east of 
the Colorado River - the Sonoran 
population - differ greatly from 
those living north and west of the 
Colorado - the Mojave population. 

Contact Dr. Cecil Schwalbe at 202A 
BioSciences East, University of 
Arizona, Tucson, AZ 85721, or call 
(602) 621 -5508. 

4 The University of Arizona College of Agriculture 



They're not the same genetically - 
they don't behave the same - and 
they don't choose the same kinds of 
habitats. 

Because the Mojave tortoise is 
listed as threatened, scientists have 

studied it more intensely, at least 
until recently. Now Schwalbe and 
other investigators want to know 
such details as when and where the 
Sonoran tortoise lays eggs and how 
many - how the female guards her 

eggs - and how to tell if popula- 
tions are doing poorly or well. 

Knowing more about the biology 
of the tortoise can help scientists 
protect and preserve this fascinat- 
ing desert reptile. 

Raising a Teenager 

parents of brand new 
babies get a great deal of 
advice. But, when the 
"baby" becomes a teenager, 

the advice often turns into dire 
predictions of trouble ahead. 

Parents worry about the best way 
to handle their maturing children. 
Susan Silverberg, assistant profes- 
sor of family and consumer re- 
sources at the University of Ari- 
zona, is working on a long -term 
project to help determine what 
influences parenting techniques, 
and to find out what will help 
promote young teens' social, 
emotional, and academic develop- 
ment. 

Through the Amphitheater School 
District in Tucson, Silverberg 
enlisted 94 mothers whose oldest 
child was in 8th grade.The group 
was evenly split between two - 
parent families and single parent 
families, and accurately represented 
the financial and racial make -up of 
families in the District. 

Among preliminary findings, 
Silverberg believes it's important to 
note that in many ways, single 
mothers raised their children the 
same as married mothers. But, 
single mothers were more apt to 
allow depressed feelings to spill 
over into their confidence about 
their abilities as parents. 

Single mothers must meet the 
demands of parenting and manag- 
ing a household alone - without 

the kind of support that many 
married mothers have. 

Silverberg also explored how 
mothers affected the emotional and 
academic well -being of young 
teens. The youngsters talked about 
their dreams for the future, and 
what they really expected to 
achieve. She correlated these 
conversations with the mothers' 
parenting practices and found a 
strong relationship between 
parenting techniques and young 
teens' realistic expectation of their 
future. On the other hand, there 
was no real relationship between 
parenting practices and teenagers' 
dreams. 

Silverberg wants to find the 
relationship between specific 
parenting practices and young teens 
whose expectations are much lower 
than their dreams. A specific 
example is a girl who wanted to be 
a doctor but expected to work at 
McDonald's. 

"Our next step is to pinpoint the 
reasons behind this kind of think- 
ing," she said. 

Silverberg believes that many 
basic ingredients of effective 
parenting practices are similar for 
younger and older children. 

"Give a child an appropriate 
amount of freedom in decision - 
making but still maintain behav- 
ioral control. Combine the con- 
trolled freedom with lots of warmth 
and affection. The combination 
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leads to positive development for 
young children and young adoles- 
cents." 

A more concrete idea of what 
influences parenting, including 
personal characteristics of parents, 
sources of stress and support, and 
beliefs about children's develop- 
ment, can lead to educational 
programs on parenting will better 
serve the public. Silverberg said it's 
time for parenting education 
courses to go beyond teaching basic 
techniques and discuss what 
influences those techniques. 

"With a better idea of the support 
needed to back up parenting skills, 
the transition into adolescence can 
be easier for everybody involved," 
Silverberg said. 

Contact Dr. Susan Silverberg at 210D 
Family and Consumer Resources Bldg., 
University of Arizona, Tucson, AZ 
85721, or call (602) 621 -1691. 

5 



Trouble Down Along the River 

Green trees flourishing 
alongside a flowing 
river - it's an increas- 
ingly rare, but highly 

treasured, scene in Arizona. State 
and federal laws designed to 
protect water quality and water 
supply actually are threatening the 
continued existence of some year - 
round riparian areas nourished by 
effluent from cities and towns. 

Since the 1940s, the federal 
government has made major efforts 
to eliminate water pollution from 
wastewater treatment plants. The 
laws are succeeding. 

"However, in the eyes of many 
residents of arid regions, some 
unintended side -effects have 
resulted," said Barbara Tellman, 
research specialist from the Univer- 
sity of Arizona Water Resources 
Center. 

"Too rigid rules may also result 
in eliminating effluent flow from 
wastewater treatment plants, the 
only dependable source of water for 
some urban streams in arid re- 
gions," Tellman writes in her book, 
Arizona's Effluent Dominated Ripar- 
ian Areas: Issues and Opportunities. 

The Santa Cruz River down- 
stream of both Nogales and Tucson - the Salt River downstream of the 
91st Avenue Treatment Plant in 
Phoenix - the Rio de Flag down- 
stream of Flagstaff - all would 
normally be dry without effluent. 

Laws and regulations that are 
effective in areas with a surplus of 
water need modification in places 
with little water, Tellman argues. 
In some cases, federal and state 
quality standards are so stringent 
that communities may not be able 
to treat effluent sufficiently so that 
it can flow down the river. 

Yet in many cases, effluent is the 
major water source for riparian 
areas. Withdrawals of ground and 
surface water have dried up the 
streams. 

Riparian areas provide more than 
scenic beauty. About 75 percent of 
Arizona's wildlife depends on such 
wooded and watery spots for part 
of its life cycle. This includes fish, 
amphibians, insects, birds and 
mammals. 

About 125 species of birds have 
been seen near the Santa Cruz River 
downstream of Nogales, for ex- 
ample. The river is lined with 
cottonwood and willow trees, 
which provide a greatly superior 
habitat for wildlife than the exotic 
saltcedar. 

Water quality laws demand strict 
control of the nitrogen compounds 
and chlorine content of effluent - 
dominated streams. Yet vegetation 
along streams removes the nitro- 
gen, using it as a fertilizer. Chlorine 
is hazardous to fish, but the chemi- 
cal dissipates rapidly in air, and one 
mile downstream from the emission 
site, the water should be safe for 
fish. But the law takes no account 
of these facts. 

"We're supposed to dry up the 
river in order to make it safe for 
fish," said George Brinsko, from 
Pima County Wastewater Manage- 
ment. 

Chuck Ziebell 

No one argues in favor of releas- 
ing hazardous materials into the 
water, Tellman said. But, the law 
should be modified to allow for 
effluent components that are not 
detrimental to a specific water- 
course and its wildlife or human 
users. 

Water supply issues and growing 
demands for effluent also encour- 
age removing it from watercourses. 
Requirements in Arizona's ground 
water law almost put an end to the 
riparian area downstream of the 
Nogales wastewater treatment 
plant, Tellman said. 

Nogales has to prove to the 
Arizona Department of Water 
Resources (DWR) that the city is 
recharging enough water to balance 
supply and demand. DWR told the 
city to recharge the water through 
an artificial basin away from the 
stream or use the effluent for 
something like irrigating a golf 
course. 

The City of Nogales managed to 
amend the law in the 1992 legisla- 
ture so they can recharge in the 
river. But, the change applies only 
to Nogales. 

6 The University of Arizona College of Agriculture 



"Many people now view waste- 
water in a stream as going to waste 
if not diverted for human use," 
Tellman said. "This is leading to 
competition for a precious resource 
between advocates of reuse and 
recharge and those favoring flow- 
ing streams and healthy riparian 
areas." 

Tucson has extensive plans to 
reuse or recharge effluent including 
a 72 -mile pipeline system to deliver 
effluent to golf courses. Phoenix 
has declared its intent to eliminate 
effluent flow in favor of reuse and 
recharge, removing thick stands of 
mesquite and saltcedar. Prescott 
has already totally eliminated its 
effluent flow, responding to pres- 
sure from the Environmental 
Protection Agency. The Payson 
community decided to put in a golf 
course and a large park irrigated 
with effluent rather than pay the 
expense of treating the water to 
discharge quality. 

In her study of laws and water 
issues, Tellman found: 

Arizona surface water law 
generally favors removing water 
from streams; 
Arizona ground water law pays 
virtually no attention to the 
impact that ground water pump- 
ing or effluent reuse may have on 
surface water flow; 
The ground water law favors 
effluent reuse or recharge in 
artificial basins over effluent 
discharges; 
The legal status of effluent 
encourages delivery via pipeline 
rather than via streambed. 
Most communities face a combi- 

nation of water problems, opportu- 
nities and pressures. Tellman's 
book describes methods for com- 
munities to use if they are inter- 
ested in preserving their effluent - 
dominated riparian areas. For 
instance, communities can work 
within the existing legal framework 
or they can work to change laws 
and regulations. 

Another approach described by 
Tellman involves developing 

substitute wetlands habitat using 
constructed wetlands. Pinetop and 
Show Low have pioneered this 
method in Arizona with their 
highly successful marshes that 
provide high -grade waterfowl 
habitat. 

Contact Barbara J. Tellman at the 
Water Resource Research Center, 350 
N. Campbell, Tucson, AZ 85719, or 
call (602) 792 -9591. The book, 
Arizona's Effluent Dominated 
Riparian Areas: Issues and Oppor- 
tunities, is available free of charge from 
the Center. 

IYs a Fishy Story 

Raising fish can be a year - 
round money -maker for 
Arizona farmers, and 
Tony Porti aims to show 

them how. 
The aquaculture specialist is 

working with colleagues at the 
University of Arizona Maricopa 
Agricultural Center (MAC), near 
Maricopa, to develop an 
archetypical fish farm to serve as a 
model. The entire irrigation system 
at the 2,000 -acre research and 
demonstration farm has been 
modified to include a four -acre, 14- 

foot -deep reservoir that will hold 65 
acre -feet of water and a canal 
system, including four "ditches," 
one -half mile long by 55 -feet wide. 

"The reservoir is more cost - 
effective for irrigating the farm as 
well as raising fish," Porti said. 
"And, having the reservoir takes 
away the limitation of summer - 
season aquaculture only." 

In the first place, UA researchers 
can draw small amounts of water 
from the reservoir instead of 
ordering from the water district. 
Specialty crop farmers, who only 

need small amounts of water, could 
do the same thing. 

Most crops only require irrigation 
for part of the year, which poses a 
hazard for fish being raised in 
irrigation canals. Water in the 
reservoir is always available. 

With assistance from Gila River 
Farms and Gundle Industries, in 
Houston, Texas, Porti will experi- 
ment with several reservoir liners in 
different colors and textures to help 
control water temperature. The 
textured liner tends to adhere to the 
sloped sides more readily, which 
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Tony Porti 

allows steeper angles and could 
prevent algae growth in effluent 
from the reservoir. 

A Low Input Sustainable Agricul- 
ture (LISA) grant is helping Mary 
Olsen explore the value of fish 
waste as natural fertilizer. She will 
monitor the amount of nitrogen and 
phosphorus in the water in ditches 
stocked with varying densities of 
fish. 

New construction at MAC along 
the fish ditches allows Porti to pull 
off water at several points to check 
the fish effluent. Eventually, he will 
know how to manipulate and 
manage the fish to fit crop needs 
for water and fertilizer - and how 
much money the farmer can save 
on fertilizer he would otherwise 
have to apply. 

To operate successfully, a fish 
farmer needs to keep a careful 
check on the water quality, tern - 
perature and acidity. Thanks to 
MAC engineer Howard Baldwin, 
that job will be much simpler. He 
has designed a small computerized 

probe that drops into the water and 
gives a full set of water quality 
readings. 

In addition, the unit will trigger a 
preset change in water treatments - add oxygen, for example. Porti 
says the probe, which costs $500, 
including software, will enable 
close management of decentralized 
farms making them more cost - 
effective. 

UA Extension veterinarian Ed 
Bicknell put it this way, "If you 
don't manage the water, you can't 
manage fish. You can't see if fish 
are suffering from too little oxygen, 
but many fish diseases may start 
with stress from too little dissolved 
oxygen in the water." 

Although the reservoir and 
enlarged ditches are a new part of 
the MAC aquaculture project, Porti 
successfully raised nearly 40,000 
pounds, primarily catfish, last year 
in smaller ponds. 

Catfish are still an important part 
of his work, but he is diversifying to 
other fish species, such as tilapia, 

Michael Stoklos 

amur, pacu and grass carp. Tilapia 
is a prolific subtropical fish; the 
amur is a Chinese native known for 
its weed -eating habits; and pacu is a 
farm -raised South American species 
noted for its fast growth. 

Porti is interested in learning how 
to raise several species of fish 
because he believes a diversified 
gene pool is important. But, there's 
another reason. 

"Fish are the fastest growing 
agricultural crop in the world 
today," he said. "Here at MAC, 
we're trying to develop a system of 
aquaculture that will work 
anywhere farmers irrigate their 
crops." 4 

Contact Tony Porti, Howard Baldwin 
and Dr. Edward Bicknell at Maricopa 
Agricultural Center, Research Divi- 
sion, 37860 W. Smith -Enke Road, 
Maricopa, AZ 85239 or call (602) 568- 

2273. 
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Help with Retirement Planning 

Tanning for retirement is 
important advice for 
communities, as well as 
soon -to-be retirees. Recent 

economic trends have caused 
employers increasingly to encour- 
age employees to opt for early 
retirement. How does this influx of 
retired people effect their communi- 
ties? 

Donna Iams, associate professor 
of consumer studies at the Univer- 
sity of Arizona, was recently part of 
a Western regional study of retire- 
ment planning. It focused on 
location and housing planning and 
preferences of two groups: first, 
University employees who have not 
yet retired, and second, residents of 
a retirement community and other 
retirees who want to be located in 
the same community. 

Both groups reported an increas- 
ing concerned about environmental 
quality in possible retirement 
locations. The quality of drinking 
water, efficient energy usage, 
pollution, and waste disposal were 
important factors to pre -retirees 
and retirees when choosing a home. 
This study reflects a very recent 
development - the growing 
awareness of the environment. 

People also were concerned about 
the type of community they wanted 
to live in during retirement. Iams 
reported the most popular retire- 
ment locations were small suburban 
communities within 20 minutes of a 
major city with a population of at 
least 500,000. 

Both pre -retirees and retirees 
desired the amenities of a large 
metropolitan area. They wanted 
accessible shopping, public trans- 
portation, low cost of living and 
utilities and medical services. 
Specifically, they included a hospi- 
tal where general surgery or at least 
limited surgery could be per- 
formed. 

However, the two sample groups 
also had differences. Eighty-seven 
percent of the pre -retirees said 
convenient library facilities were 
important, but only 27 percent of 
those already retired found it 
important. Iams theorized that the 
university orientation of pre - 
retirees was responsible. 

The majority of people still 
planning retirement owned or 
planned to buy a single family, 
detached house. People already 
retired were more interested in 
renting a condominium or a town 
house. 

Even some retirees who owned a 
single family detached house said 
they would choose another alterna- 
tive if they were doing their plan- 
ning now. They preferred having 
less upkeep needed to maintain 
condominiums or town houses. 
They were concerned about failing 
health, or they wanted to travel. 

As a results of Iams' study, pre - 
retirees can have a more concrete 
idea of the concerns that they will 
want to explore during retirement 
planning, including areas not 
always covered in the popular 
retirement- planning books. 
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Also, community planners can get 
a better idea of possible future 
needs of a growing number of 
retirees. In fact, Iams said that 
several developers in the Tucson/ 
Phoenix area already have incorpo- 
rated this information when they 
expanded existing retirement 
communities and planned new 
ones. 4t 

Contact Dr. Donna Jams at 221D 
Family and Consumer Resources Bldg., 
University of Arizona, Tucson, AZ 
85721, or call (602) 621 -7132. 
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Is Farming Riskier Today? 

The long -term production 
risk experienced by Central 
Arizona cotton growers 
hasn't varied significantly 

during the last 30 years. 
However, if the adverse trends of 

the past four years continue, 
University of Arizona agricultural 
economist Paul Wilson might have 
to change his opinion about those 
risks. 

He and UA economists James 
Wade and Changping Chen studied 
the long -term cotton production 
variability in Maricopa and Pinal 
counties between 1960 and 1990. 

Cotton has been one of the 
mainstays of Arizona's agricultural 
economy for many years, contribut- 
ing one -fifth or more of total 
receipts from farming. Seventy -five 
percent of the Arizona cotton crop 
is grown in Maricopa and Pinal 
counties. 

In 1990, state cotton production 
was valued at $386 million, accord- 
ing to the Arizona Agricultural 
Statistics Service, in Phoenix. The 
total cash receipts from all crops 
were $1.05 billion that same year. 

Production, measured by yield 
and acreage, is closely correlated 
with risk and economics. If yields 
go down or costs go up, the possi- 
bility of profits is reduced - and 
acreage goes down. 

"Irrigated agriculture is subject to 
rather wide swings in harvested 
acreage and yields, not unlike the 
fluctuations in non -irrigated 
farmlands," Wilson said. 

This may seem surprising because 
one of the objectives of irrigating is 
stabilizing crop yields and ensuring 
against catastrophic losses. 

"The high capital and financial 
costs of irrigated agriculture in 
states like Arizona create an eco- 
nomic environment where a yield 
reduction of 'only' 10 percent or 20 
percent can spell disaster for the 
cotton grower," Wilson said. 

Allan Fertig 

The 1982 season marked the high 
point for harvested cotton acreage 
in Maricopa and Pinal counties. 
Government programs - the 
supply of working capital - costs 
of production - and the relative 
prices and yields of Upland and 
Pima cotton varieties - have been 
responsible for the changes in 
recent years. 

Cotton yields also have reached 
new levels in the past decade, 
Wilson said. 

"Prior to 1978, average county 
yields fell below 1,000 pounds per 
acre for Upland cotton in some 
years," he said. "The yield floor 
has risen by 200 to 300 pounds per 
acre, thanks to technological 
changes, such as improved variet- 
ies. 

"The changes kept central Ari- 
zona cotton producers competitive 
in world markets even though the 

real price of cotton declined to all - 
time lows." 

The economists' data showed that 
cotton acreage fluctuated more 
widely in Pinal County during the 
past decade than it did in Maricopa 
County. 

"Pinal County apparently had 
more growers expanding and 
contracting their acreage based on 
local economic conditions," Wilson 
said. 

Yield and acreage figures de- 
pended on the kind of cotton. Pima 
cotton (extra -long staple) took a 
back seat to the short -staple Upland 
variety because yields were lower 
per acre. 

That began to change in the late 
1970s, Wilson said. Higher -yielding 
Pima cotton varieties, plus more 
favorable prices, encouraged the 
dramatic expansion of Pima acre- 
age. Pinal County growers in- 
creased their Pima cotton acreage in 
the 1980s tenfold. 

Average Pima yields peaked in 
1987 at close to 1,120 pounds of lint 
per acre, and in 1989, Pinal County 
growers harvested 114,000 acres of 
long staple cotton. That same year, 
Maricopa County growers har- 
vested 63,200 acres of Pima cotton. 

Disaster hit. Weather was poor; 
pest infestations were at an all time 
high; and growers in other states 
also decided to take advantage of 
higher Pima cotton prices. Pima 
cotton production had previously 
been concentrated in Arizona, but 
the state's growers now faced stiff 
competition from California and 
Texas. 

Pima cotton acreage dropped to 
24,500 acres in Maricopa County 
and 65,500 acres in Pinal. 

Problems aren't limited to 
weather, insects and increased 
competition, Wilson said. Bank 
loans for operating expenses are 
harder to arrange. Water costs are 
going up. Even global politics play 
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a part. After the Soviet Union 
broke apart, several independent 
republics flooded the world market 
with cotton. 

A long series of complex events 
have combined to create more 
variability- more production risk - for Arizona cotton growers in 
the past three years than any time 
in the previous two decades. If 
these conditions continue, cotton 
growers in central Arizona face 
long -term difficulties. 

"Only the best managers and 
those with little debt will survive 
further years of low yields and low 
prices," Wilson said. + 

Allan Fertig 

Contact Dr. Paul Wilson at 403A 
Economics Bldg., University of 
Arizona, Tucson, AZ 85721 or call 
(602) 621 -6258. 
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Contact Dr. James Wade at 426 
Economics Bldg., University of 
Arizona, Tucson, AZ 85721, or call 

(602) 621 -2474. 
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Techniques for Growing Cotton More Efficiently 

Locked into each cotton plant 
are the keys to managing its 
growth. By taking certain 
plant measurements and 

relating them to production prac- 
tices, growers can produce better 
cotton crops. 

Jeff Silvertooth, University of 
Arizona Cooperative Extension 
cotton specialist, uses these tools to 
help Arizona farmers produce 
cotton more efficiently. The overall 
system focuses on the fruiting 
cycles of the plant, which eventually 
produce the cotton fiber. 

"We're trying to help farmers get 
maximum potential out of the first 
flowering cycle," Silvertooth said. 
It's critical because it indicates the 
bulk of the potential crop yield." 

Through a series of regular 
meetings, "hands -on" workshops 
and bulletins, Silvertooth and his 
associates work with growers to 
help them understand the monitor- 
ing and management process that 
takes some of the guesswork out of 
growing cotton. 

The method combines basic plant 
measurements and heat unit 
information with plant tissue 
testing, fertilizer management, plant 
growth regulator use, irrigation 
management and timing of irriga- 
tion termination and defoliation. 

"The critical thing in Arizona and 
the Southwest is to achieve effi- 
ciency economically, agronomically 
and environmentally. They all tie 
together," Silvertooth said. 

It sounds complicated, but certain 
simple, easy -to -take measurements 
can provide valuable information 
about potential yields or problems 
with the crop. 

They include plant height, num- 
ber of mainstem plant nodes, the 
number of nodes above the latest 
blooms, and the emergence, size 
and number of the buds and bolls 
(fruit load), along with their loca- 
tion on the plant (mapping). 

"They follow a rather predictable 
curve," Silvertooth said. He bases 
his information on five seasons of 
measurements taken on Pima and 
Upland cotton stands throughout 
Arizona. 

Measuring these physical features 
on selected plants during the 
growing season and comparing 
them to the standard curve enables 
farmers to pinpoint the maturity 
status and condition of the crop. 

"Growers can make this method 
field-specific," Silvertooth said. 

Silvertooth encourages farmers to 
determine nitrogen fertilizer 
applications by sampling petiole 
(leaf stem) tissues, taking plant 
height to mainstem node ratios and 
counting the number of plant nodes 
above the latest white bloom 
(NAWB). These measurements 
indicate whether the cotton has 
reached a stage of high fertilizer 
demand. 

Pre -season soil tests also indicate 
fertilizer needs. 

The University of Arizona 
Cooperative Extension provides 
weekly advisories during the cotton 
season to keep growers up -to -date 
on weather, crop development, 
insects and management sugges- 
tions. Ten cotton production areas 

Allan Fertig 

in Arizona currently receive these 
bulletins. 

Farmers can obtain the weekly 
advisories by mail or facsimile 
machine from their county exten- 
sion offices, or through download- 
ing the information directly from 
Arizona Meteorological Network 
(AZMET) weather stations to a 
modem- linked computer. 

At the beginning of the season, the 
publications stress planting cotton 
varieties according to soil tempera- 
ture and heat unit accumulation, 
rather than by calendar dates. 

Measurements of heat accumula- 
tion during the spring help deter- 
mine when conditions are warm 
enough for planting. They also 
indicate the "planting window," 
when to plant to avoid full -scale 
pink bollworm emergence during 
early square (bud) formation. 

Later in the season, each stage of 
cotton growth correlates with 
certain heat accumulation levels. 
The heat unit accumulation since 
the date of planting (HUAP), listed 
in the advisories, helps predict the 
early stages of cotton development. 

Coupled with the planting date, 
the irrigation termination date (IT) 
has a major impact on the quality 
and quantity of cotton harvested. 
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The decision depends on the type of 
cotton and when it was planted. 

Silvertooth and other cotton 
researchers have issued guidelines 
for farmers to follow in deciding 
when to halt irrigations and harvest 
the crop. Crop production costs for 
extra irrigations, defoliation and 
insect control all affect this decision. 

"The bottom line is you can get 
more yield if you stay in the field 
longer, but how much will it cost ?" 
Silvertooth said. "The trend now is 
to go through the fruiting cycle as 
quickly as possible, terminate the 
irrigations and get out." 

Silvertooth acknowledges that it 
is a long, slow process to educate 
people in the use of these monitor- 
ing tools, but says that about 60 
percent of the cotton growers in the 
state are now familiar with the 
techniques. 

"I've had very positive feedback 
from consultants, managers, 
farmers and producers," Silvertooth 
said. 

"I think right now we have the 
basic set of tools. It's a process of 
refinement and modification from 
here." 

Contact Jeff Silvertooth at (602) 621- 
7616. 

An Alternative Paper Crop from the Southwest 

Nof all paper comes from 
trees. Some desert 
plants also can produce 
fibers suitable for paper 

making. 
Steven McLaughlin, an assistant 

professor in the University of 
Arizona Office of Arid Lands 
Studies, is working with private 
industry to domesticate two rare 
species of Hesperaloe as a source of 
fiber for the specialty paper market. 

Native to northern Mexico, 
Hesperaloe funifera and Hesperaloe 
nocturna are related to the century 
plant. Both feature a rosette of 
strap -like leaves yielding long, thin, 
tough fibers suitable for filters, tea 
bags, currency and other specialty 
papers. 

They differ in their leaf size: H. 
funifera produces wide, stiff leaves, 
but H. nocturna's are narrow, 
pliable and more numerous. 

Paper made from Hesperaloe fibers 
is strong, bright without bleaching 
and recyclable. 

"It's a really strong, but soft, 
paper," McLaughlin said. "It feels 
like felt, but it's nowhere near as 
thick." He was the first to investi- 

gate Hesperaloe fibers for paper. 
Paper companies normally import 

specialty fibers, sisal in particular, 
at high prices and in quantities that 
fluctuate unpredictably from year 
to year. Some of the companies, 
and the U.S. Department of Agri- 
culture, are funding McLaughlin's 
work because they're looking for a 
way to produce paper fibers more 
cheaply and consistently in the 
United States. 

Although sisal and kenaf are 
fibrous plants already grown for 
their pulp in other parts of the 
country, neither does well in 
Arizona's climate. Sisal does not 
tolerate frost, and kenaf uses too 
much water. In contrast, Hesperaloe 
species use only two to three acre 
feet of water and actually prefer 
lower nighttime temperatures. 

Tucson's full sun, cool nights and 
long, dry growing season ideally 
suit this perennial. Although 
requiring a lot of light, they belong 
to a group of plants capable of 
photosynthesizing at night, when 
evaporation is lower. 

McLaughlin chose Hesperaloe after 
analyzing the fiber content of 28 
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plants native to the arid Southwest. 
Both Hesperaloe species had the 
longest and thinnest fibers, indicat- 
ing fiber strength. He also included 
agaves, yuccas and beargrass in his 
research. 

"The fibers of Hesperaloe are 
extraordinarily strong, so we are 
targeting specialty papers that have 
many rigid regulations for strength 
and fiber," McLaughlin said. 

A five -year -old experimental 
farm at the UA Bioresources 
Research Facility in Tucson has two 
acres of H. funifera and H. nocturna 
cultivated in rows on drip- irrigated 
plots. McLaughlin and his associ- 
ates are testing plant spacings, 
fertilizer needs, water require- 
ments, weed problems, and growth 
and yield differences between the 
two species. 

Initially slow -growing, the H. 
funifera crop was large enough after 
three years for the first harvest. The 
plants' four -foot leaves were hand - 
cut nearly to the ground, then 
chopped and processed to reduce 
the fibers into a pulp ready for 
making into paper. The fibers are 
pulped wet. 
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Hesperaloe funifera 

Each 18 -pound plant yielded 
about 200 sheets of standard letter - 
size paper. On a fresh- weight basis, 
this corresponds to 35 percent 
harvested material per plant. If 
allowed to grow larger before 
harvest, each plant could produce 
enough pulp for several reams of 
paper. 

The plants then regrow from the 
crown area, allowing subsequent 
cuttings about every two years. 
McLaughlin has set a growth target 
of five tons dry- weight per acre, 
annually. 

Insects and diseases don't 
threaten the plants, yet. It may be 
too early to conclude that they are 
pest -free, since both Hesperaloe 
species are growing away from 
their natural range. 

Although the H. nocturna crop is 
only two years old, McLaughlin 
thinks it may be the better plant 
since it has a denser leaf canopy 
and regrows more quickly from the 
cut crown. 

Susan McGinley 

The next step in the research 
moves to the paper companies. 
Making good, clean pulp has been a 
problem. They need to refine their 
paper- making,process to get rid of 
impurities that so far appear 
regularly in trial batches of 
Hesperaloe pulp. 

Once a method for eliminating 
impurities is found, McLaughlin 
wants to try Hesperaloe on a demon- 
stration farm of 40 to 100 acres. A 
farm -scale trial would provide 
information on commercial produc- 
tion to prospective growers. 

Once production expands to the 
commercial level, at least 100,000 
tons of fiber per year would be 
needed to justify building a paper 
mill in Arizona. 

McLaughlin acknowledges that 
other plants produce greater 
amounts of inexpensive fibers for 
paper, and that Hesperaloe will 
never replace newsprint pulp from 
trees. 

Hesperaloe nocturna Susan McGinley 

"This paper would be for a 
specialty market, because it's a 
high -value product," he said. 
"Competing fibers sell for $2000 to 
$3000 per ton." 

Contact Steven McLaughlin at the 
Office of Arid Lands Studies, 845 N. 
Park, Tucson, AZ 85719 or call (602) 
621 -1955. At the Bioresources Research 
Facility the phone number is 741 -1691. 
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Speeding Up Mother Nature 

They're speeding up 
Mother Nature to 
provide desert -adapted 
plants for your front 

yard. 
Gary A. Thompson, a University 

of Arizona plant scientist, and 
Jimmy Tipton, the UA Cooperative 
Extension arid ornamental plant 
specialist, are developing a system 
to propagate desert -hardy woody 
plants using tissue culture tech- 
niques. 

They're converting a well -known 
laboratory process into one that a 
commercial nursery can use. They 
pick out the best and most beautiful 
desert -adapted plant, perhaps 
growing wild in the middle of 
nowhere, and reproduce it - 
exactly, down to the last gene. 

A labor- intensive process, tissue 
culture starts with the tip of a plant 
shoot taken when the plant is 
actively growing. The tip is steril- 
ized in bleach, rinsed, put into a 
small container with a growing 
medium and then carefully exposed 
to just the correct amount of light at 
the right temperature. 

Once the micro -cutting grows 
into a miniature plant, the research- 
ers can make additional cuttings. 

They can get as many as 60 new 
plantlets from each miniature plant 
and literally millions from the 
original plant tip, Thompson said. 
All exactly the same. 

It's painstaking work. Thompson 
and Tipton give credit to their high 
school intern Edelissa Nava, who 
has graduated from Catalina High 
School in Tucson and is now a UA 
student. 

"She brought our project along to 
its present stage," Tipton said. 

The next step is learning how to 
successfully root the plantlets. 
Then the process is ready to move 
to commercial nurseries. They're 
interested - despite the expense 
and complications of using tissue 
culture. 

It's a common propagation 
technique large nurseries have used 
for other kinds of plants. Tipton 
and Thompson are expanding the 
technique to desert woody plants 
for low -water use landscaping. 

Why bother? Why not simply get 
seeds from a plant with all the right 
characteristics to make it a popular 
desert landscape plant - growing 
well in the hot, dry climate, bloom- 
ing beautifully with good -looking 
foliage, disease and insect resistant? 

Gary Thompson Michael Stoklos 

Tissue cultures Michael Stoklos 

It's a good idea, but it doesn't work 
very well, Tipton said. 

Mexican redbud, for example, is a 
pink -blooming small tree that 
resembles a redbud used for 
landscaping in the Eastern United 
States. The desert variety grows 
naturally in West Texas and parts of 
Mexico. Tipton and Thompson used 
the Mexican redbud in their first 
experiments with tissue culture for 
woody desert plants. 

The redbud and many other 
woody plants with desirable 
characteristics are highly variable, 
with dormancy periods that make 
life difficult for commercial nurser- 
ies, Thompson said. 

"You see a gorgeous plant that 
looks just perfect for a suburban 
front yard, so you collect the seed," 
he explains. "You won't know for 
six or seven years whether the 
young tree is going to look the same - and it may not." 

In the case of the Mexican red - 
bud, plant scientists can only get 
viable stem cuttings for four weeks 
after the tree buds in the spring. 
Wait six weeks and the cuttings 
probably won't produce roots. 
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"But, if you take the cuttings and 
go through the tissue culture 
process, you can keep the micro - 
cuttings for years if you need to," 
Thompson said. Also growers can 
produce new plants any time of the 
year, each identical. Transporting 
the micro -cuttings is easy and 
inexpensive. Tiny peat plugs will 
hold 400 cuttings per square foot, 
fitting neatly in a styrofoam case 
that can be shipped by air. 

Having designed a tissue culture 
process that works with Mexican 
redbud, Tipton and Thompson are 
beginning to work on similar 
systems for mesquite, landscape 
jojoba, red yucca and the bird of 
paradise plants. 

"We're not working to produce 
plants for commercial growers," 

Jimmy Tipton Michael Stoklos 

Tipton emphasized. "We're devel- 
oping a practical method that they 
can use, plus we want to train 
students for an interesting career 
field." 

"The beauty of tissue culture is 
that growers can select a plant 
that's perfect for their business and 
propagate it quickly," Thompson 
added. "If they find a plant they 
like better, they can shift to it - 
again quickly." + 

Contact Dr. Jimmy Tipton at 435 
Forbes, University of Arizona, Tucson, 
AZ 85721, or call (602) 621 -9735. 

Contact Dr. Gary A. Thompson at 421 
Forbes, University of Arizona, Tucson, 

AZ 85721 or call (602) 621 -1230. 

Getting the Most from Lehmann Lovegrass 

Lehmann lovegrass flour 
ishes in the summer on 
more than 200,000 acres 
in Cochise, Pima, Pinal 

and Santa Cruz counties. It resists 
drought and comes back quickly 
after a fire. It greens up early in the 
spring. 

But, it's not the perfect range 
grass by any means. The South 
African native has aggressively 
pushed out native grasses because 
it comes back quickly after a fire or 
prolonged drought and simply out - 
competes other grasses. 

Since the lovegrass covers such a 
large acreage, spécies and structural 
diversity is limited. That's less 
favorable for wildlife, said George 
Ruyle, a University of Arizona 
Cooperative Extension range 
management specialist. 

For example, Lehmann lovegrass 
seeds are extremely small, more 
than six million to a pound. So the 

grass is not as good a forage for 
seed -eating animals, such as some 
rodents, birds and lizards. 

Although Lehmann lovegrass is 
fairly nutritious, cattle prefer the 
native species. However, if the 
choice is between brown, dry native 
grass and green lovegrass, cattle eat 
the green. 

Ranchers can't get rid of 
Lehmann lovegrass in southern 
Arizona, so their challenge is using 
it effectively for cattle grazing, 
Ruyle said. He and Jerry Cox, U.S. 
Department of Agriculture range 
scientist, have worked for several 
years at the UA Santa Rita Experi- 
mental Range, south of Green 
Valley, to develop guidelines. 

Also, native grass species play an 
important part in the future of 
Southern Arizona rangelands. 
Ruyle recommends seeding native 
grasses in some higher elevations 
that receive greater rainfall. 

"Native grass species are more 
likely to grow here," Ruyle ex- 
plains. 

The fact that Lehmann lovegrass 
is more drought- resistant than 
native grasses means ranchers can 
depend on it for emergency forage 
during dry periods. Ruyle, Cox and 
Bruce Roundy, an assistant profes- 
sor in the UA School of Renewable 
Natural Resources, found that 
Lehmann lovegrass produces 
almost four times more forage than 
native grasses in dry summers. 

Since Lehmann lovegrass stems 
remain green during late winter 
and early spring, they often become 
a major part of livestock diet then. 
In the summer, ranchers can put 
cattle on the Lehmann lovegrass 
and let the native grass pastures 
rest. 

In pastures where both native 
grasses and Lehmann lovegrass 
grow, cattle tend to graze the highly 
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Santa Rita Experimental Range, 1936 

Santa Rita Experimental Range, 1984 

palatable native species more 
heavily. This selective grazing 
reduces the vigor of the native 
grasses because they are repeatedly 
eaten down during their period of 
active growth. 

Selective grazing makes rotating 
cattle among pastures necessary. 
Although grazed Lehmann 
lovegrass plants don't completely 
recover in one growing season, the 
grass made maximum regrowth 
after about 30 days if moisture 
remains available. 

"If ranchers are going to rotate 
cattle among pastures, they should 

allow a minimum of 30 days before 
coming back to the same place," 
Ruyle said. This allows a maximum 
of two grazing cycles during the 
summer fast growth period for 
Lehmann lovegrass. 

The advice comes from research 
on the Santa Rita Range, and it's 
different from standard 20 -day 
rotation practices of many range- 
land managers. 

Currently, Ruyle and Phil Ogden, 
a UA range management specialist, 
are using fertilizer on patches of 
Lehmann lovegrass to encourage 
growth and attract grazing cattle. 
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Fertilizer is far too expensive for 
widespread use, but using it in 
selected spots has advantages. 

Ranchers don't want grass 
growing high and strong in fire- 
breaks or near electric fences. The 
fertilizer- enhanced grass should be 
selectively grazed; the cattle benefit 
and so does the range. 

Controlled rangeland burning, 
especially in the spring, is another 
method ranchers can use to encour- 
age grazing in specific areas. The 
nutritive value of Lehmann lovegrass 
increases when it regrows after a 
burn -off. The effect is short -lived; it 
wears off by fall, Ruyle said. 

'Whether or not we like the grass, 
it is here, and we need to manage its 
use to our advantage," Ruyle said. + 

Contact Dr. George B. Ruyle at 301 B 

BioSciences East, University of 
Arizona, Tucson, AZ 85721, or call 
(602) 621 -1384. Contact Dr. Bruce A. 
Roundy at 323 BioSciences East, 
University of Arizona, Tucson, AZ 
85721, or call (602) 621 -7259. Contact 
Dr. Phil Ogden at 213 BioSciences 
East, University of Arizona, Tucson, 
AZ 85721, or call (602) 621 -7277. 
Contact Dr. Jerry R. Cox at USDA - 
ARS Forage and Range Research 
Laboratory, Utah State University, 
Logan, UT 84322 -6300, or call (801) 
750 -3066. 
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Eat and Run - Scientifically 

E 
at and run" is the plan for 
top -ranked female 
athletes who want to use 
nutrition to build perfor- 

mance. 
For the past three years, Linda 

Houtkooper, Cooperative Extension 
nutrition specialist in the Depart- 
ment of Nutrition and Food Sci- 
ence, has taught eight track and 
field women athletes to work on 
eating to win. 

Houtkooper monitors the ath- 
letes' nutritional status as part of a 
larger program including guidance 
in sports psychology and biome - 
chanics, the physical techniques of 
executing a sport. 

By checking the body composi- 
tion and dietary intake of the 
athletes, Houtkooper can advise 
them about eating well in training, 
on the road, and during competi- 
tion. 

The project, The Heptathlete 
Development Project, is sponsored 
by The Athletic Congress (TAC), a 
governing body for amateur sports 
in the United States. 

TAC provided the funding to 
support the female heptathlon 
development program. This is the 
Olympic status seven -event track 
and field competition that corre- 
sponds to the men's ten -event 
decathlon. The heptathlon includes 
the high jump, long jump, javelin, 
shot -put, 100 -meter hurdles, 200 - 
meter dash, and 800 -meter run. 

Two of the women in the group, 
Cindy Greiner and Kymberly 
Carter, qualified for the U.S. 1992 
Summer Olympic heptathlon in 
Barcelona. The others placed well 
during the tryouts, and one retired 
from the sport. 

The athletes, ranging in age from 
27 to 34, were selected to partici- 
pate in the development program 
based on the scores they earned at 
the Athletics Congress National 

Cathey Lynnette Tyree, 1988 Olympic Trials, Indianapolis 

Championships. Three of the 
women have remained in the 
project since it started. 

They have a busy life. All the 
women in the study have full -time 
jobs, in addition to their athletic 

activities. They train before and 
after work. 

Houtkooper uses dietary assess- 
ment, body composition, and 
biochemical assessment to describe 
the nutritional status for each 
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athlete. They fill out food diaries, 
indicating what they ate, how the 
food was prepared (fried, boiled, 
baked, etc.) and estimating how 
much they ate. 

During heavy training in the 
spring, when the athletes work out 
for three to six hours daily, 
Houtkooper chooses seven days at 
random from the diet records and 
runs an analysis of the nutrients 
consumed. She presents the written 
results of these tests and diet 
questionnaires to the athletes and 
provides individual counseling 
when they arrive in Tucson for an 
annual summit meeting held every 
October. 

While they are in Tucson, 
Houtkooper takes body composi- 
tion measurements for each athlete. 
Underwater weighing (UWW) 
measures pér cent body fat, while 
an X -ray scanning technique known 
as Dual Energy X -Ray Absorptio- 
metry (DEXA) indicates the total 
bone mineral density in the body. 
Biochemical tests of blood samples 
furnish information on the athletes' 
iron status. 

"As a result of these tests, we can 
give them individualized nutri- 
tional advice," Houtkooper said. 
"Each gets a notebook with educa- 
tional information that's tailored to 
her nutritional needs." The dietary 
recommendations stress a high - 
carbohydrate, low -fat intake. 

For these athletes, 60 percent or 
more of a day's calories should 
come from carbohydrate, with less 
than 30 percent from fat. Protein 

intake should be 12 percent to 18 
per cent. Adequate fluid intake is 
also stressed. 

Although all of the athletes are 
lean, with an average body fat 
measurement of 11 per cent, 
Houtkooper found too much fat 
and not enough fluids in their diets 
overall. Energy intake ranged 
between 1430 and 2940 calories per 
day, depending on body weight. 

She did find they had an ad- 
equate protein intake, and none of 
the women had iron deficiency 
anemia. All had very dense bones, 
probably due to their active 
lifestyles. 

The program does seem to 
influence the women's food choices. 
Houtkooper notes the athletes' eat 
more fruits and vegetables and are 
improving their fluid intake. 

Bob Myers, coordinator of 
Multiple Event Sports Development 
for TAC, says the women athletes 
have improved their sports perfor- 
mance since joining the program, 
and their average scores in competi- 
tion have improved. 

The two women in the group who 
made the Olympic team were the 
leanest by one to two percentage 
points. 

Houtkooper, who writes a monthly 
sports nutrition column for Swim 
magazine, says she enjoys working 
with the athletes. While nutritional 
advice doesn't guarantee a gold 
medal, it does have one advantage. 

"Nutrition can help each athlete 
achieve her personal best," 
Houtkooper said. 

1992 Arizona Agricultural Experiment Station Research Report 

Contact Dr. Linda Houtkooper in the 
Department of Nutrition and Food 
Science, School of Family and Con- 
sumer Resources, 312A FCR, Univer- 
sity of Arizona, Tucson, AZ 85721, or 
call (602) 621 -7126. 
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Arizona Agricultural Experiment Station 

Total Research Funding 
Fiscal 1992 ($47.0 million) 

Sponsored 
$25.9 (million) 

(55.1 °b) 

Federal Appropriated 

$1.9 (million) 

(4.0 %) State 

$19.2 (million) 

(40.9 %) 

Research Sponsorship 
Fiscal 1992 ($25.9 million) 

Miscellaneous 
(6.4) Foundations (5.6) 

State, County & City (7.9) 

Industry (7.2) 

111111.001 (72.9) Federal Government 
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