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There's a New Breed Coming to Town 
Developing New Pima Cotton Varieties 

sk Hal Moser, an assistant 
research scientist with The 
University of Arizona 

Department of Plant Sciences, what a 
cotton plant is and he can tell you. One 
or two thousand times over. To date, 
that is how many experimental varieties 
he and his research team have bred in 
their search for a new variety of Pima 
cotton. Moser heads the College of 
Agriculture's newly revived Pima 
Cotton Genetics and Breeding Program 
at the UA Maricopa Agricultural Center 
(MAC). 

The Breeding and Genetics Program 
was previously a part of the USDA/ 
ARS applied research programs. After 
cuts in applied research programs at the 
federal level, the UA continued with the 
project in 1994. The College of 
Agriculture and the Agricultural 
Experiment Station have had a role in 
the USDA /ARS Pima Cotton Breeding 
Program for several decades, Moser 
says. The current program is funded by 
the Delta & Pine Land Company, which 
will receive first refusal rights to an 
exclusive license to sell newly 
developed varieties. The UA will hold 
the patent on it. It's expected that a new 
variety of UA- developed Pima cotton 
will be released in 1999 or 2000. 

This is the third season in the 
program's quest to breed a progeny that 
will become the newest variety of Pima 
cotton. From 45,000 cotton plants to the 
current 1,000 experimental varieties 
planted on two 25 -acre plots at MAC, 
Moser and his team of research 
assistants and technicians are looking 
for that special "yellow rose" that will 
captivate the Pima cotton world as 
much as the popular S -7 variety did in 
1991. 

Known as Gossypium barbadense, Pima 
cotton is characterized by its silk -like 
yet strong fibers known as staples. 
These fibers are in high demand for 
products like sewing thread, shirting, 
combed cotton sheets, and fine -knit 
goods. In particular, high quality shirts 
and select home furnishings keep the 
market for this crop very lucrative. Yet 
in Arizona, obtaining the best market 
price has not always been beneficial to 
the Arizona Pima cotton grower. 

"This year (1996), there were an 
estimated forty thousand acres of Pima 
cotton planted in Arizona," Moser says. 
"Compare that to nearly two years ago 
when acreage planted in Arizona was 
forty -eight thousand. Growers have had 

It's expected that a new 
variety of UA- developed Pima 

cotton will be released in 

1999 or 2000. 

a lot of problems with the plant's lack of 
heat tolerance and susceptibility to late 
season insect pressure which have 
resulted in low yields at harvest time." - 

The plant's inability to produce a high 
lint yield under heat stress and high 
insect pressure has caused many 
growers to drop their acreage of Pima 
cotton altogether. Within the last five 
years, the total acreage planted to Pima 
has dropped from 106,000 in 1991 to 
48,600 in 1995. And the numbers may 
continue to decrease, according to 
Moser, since the plant cannot hold up to 
the high night temperatures typical in 
central Arizona. High night 
temperatures will cause many plants to 
shed their squares, flowers and small 
bolls, which will decrease the lint yield. 

That is why, Moser says, 80 to 90 
percent of the cotton grown in Arizona 
is Upland cotton. It is known for its heat 
tolerance, but also has shorter fibers of a 
slightly coarser texture. Products like 
cotton balls, most fabrics, cotton pants, 
socks and T- shirts are made from this 
type. Upland cotton prices usually run 
lower than those for Pima. 

Moser's program seeks to retain the 
best characteristics of Pima S -7 cotton, 
while obtaining and improving still 
other characteristics, through the 
following goals: 

gaining a higher lint yield; 
retaining or improving the superior 

fiber quality; 
gaining greater heat tolerance; 
achieving early maturity that 

produces a good yield in a short 
amount of growing time. 

"Therefore, this is a process of 'try, 
try again'," Moser says. "You have to 
keep planting and growing cotton, in 
this case, Pima cotton, to make sure it 
keeps all of the desirable characteristics 
of its original." 

The last variety of Pima cotton to be 
released by a public program was Pima 
S -7 in 1991. Breeding cotton is an 
applied, meticulous process, some of 
which is done by trial and error, 
according to Moser. 

"It's a long process, from the cross - 
pollination of cotton varieties in the 
greenhouse, to production of a new 

The yellow cotton "rose." 

variety that can be planted in the field, 
especially if you start working with 
more than forty thousand individual 
plants," he says. 

The breeding process begins in the 
greenhouse where plants are cross - 
pollinated to obtain a seed that has the 
potential to become a new variety. 

"Currently, we cross -pollinate two 
different varieties that are used now or 
varieties that existed in the past," Moser 
states. "Then we take the offspring we 
produce from the hybrid seed and plant 
them in the field. From there we select 
the offspring that produced well in the 
field, with the objectives we are looking 
for, and hopefully continue for two or 
three generations until we develop 
hundreds of new experimental lines 
that produce a high lint yield and have 
superior fiber quality." 

Moser adds that it takes an additional 
two to three years of field testing those 
experimental lines before they find a 
successful variety that they believe will 
produce well. Initially, most of the field 
testing is being done at MAC. As they 
draw closer to finding the new variety, 
the planting of 10 to 20 select lines will 
expand to seven sites, five in Arizona 
and two in California. "All of this to get 
one new variety," he says. 

USDA geneticist Richard Percy, who 
is also located at MAC, is cooperating 
with Moser on the Breeding Program. 
Both are conducting a study, in 
cooperation with Peter Ellsworth, a UA 
entomology specialist with the 
Department of Entomology, on different 
variations of Pima cotton to determine 
its susceptibility to the whitefly. 
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"It's a long process, from the 
cross -pollination of cotton 

varieties in the greenhouse, to 
production of a new variety 

that can be planted in the field, 
especially if you start working 
with more than forty thousand 

individual plants." 

"One long -term goal we have is to 
produce a variety that is tolerant to the 
whitefly," Moser says. "The growers 
who actually grow the variety that we 
develop will determine the success of 
our program." 

While it's a process that takes years, 
breeding cotton is what Moser has 
chosen as his life's work in order to 
have that one variety that will meet and 
exceed growing expectations. 

As a scientist breeding a new variety 
of Pima cotton, Moser knows it's not a 
matter of "presto, chango and you got 
it." "It may take me years to find that 
particular breed or variety that will 
have growers beating down our door to 
get it," he said. "I'll probably be doing 
this until I am eighty. But that's OK, 
because I love what I do." 

- Crystal Renfrow 

Contact Hal 
Moser at the 
Maricopa 
Agricultural 
Center, Research 
Division, 37860 
W. Smith -Enke 
Road, Maricopa, 
AZ 85239 -3010, 
(520) 568-2273 Ext. 253 

Transgenic Cotton 
A New Tool to Fight the Pink Bollworm 

Each year thousands of research 
hours and hundreds of thousands 
of research dollars are spent to 

battle caterpillars that love to eat cotton. 
The pink bollworm, saltmarsh 
caterpillars, and beet armyworms have 
rapidly chewed their way through acres 
of cotton, in some years totally 
decimating a crop. Cotton growers fight 
to produce a salable product using 
chemical sprays, natural controls, 
cultural practices, pheromones (insect 
mating hormones) and monitoring. 

After years of development, a 
completely new kind of tool is available 
for Arizona growers to use in warding 
off the pink bollworm, one of the state's 
major cotton pests. Transgenic cotton, a 
genetically engineered cotton, carries its 
own insecticide within the plant tissues 
(See Sidebar). 

To study the effects of transgenic 
cotton in the field, a unique team of 
university, USDA and seed industry 
scientists have come together with 
growers and consultants from cotton 
commodity groups and other 
organizations in Arizona. Cooperating 
institutions include The University of 
Arizona, Arizona Cotton Growers 
Association, Arizona Cotton Research 

Transgenic cotton, a 

genetically engineered cotton, 
carries its own insecticide 
within the plant tissues. 

and Protection Council, Arizona 
Department of Agriculture, Cotton 
Incorporated, USDA /ARS 
(Agricultural Research Service) Western 
Cotton Research Laboratory, and 
USDA/APHIS. 

These groups are studying the 
effectiveness of Bt cotton against the 
pink bollworm and other insects, its 
yield and cultural characteristics, insect 
resistance management, and how the 
cotton works in combination with other 
control measures. They are also 
working with local growers to promote 
area -wide cooperation in fighting cotton 
insects. A community -wide approach 
results in greater insect control, 
according to previous studies in 
Arizona. 

UA entomologist Peter Ellsworth 
points out that Bt is a larvicide only. 
"The toxin must be ingested to kill the 
insect," he says. "Therefore it does not 
affect adult insects." He also notes that 

the bacterium kills only lepidopteran 
larvae (caterpillars); it is not effective on 
other important cotton pests such as 
lygus bugs, whiteflies (see IGR story in 
this issue) or thrips. 

Ellsworth stresses that, because the 
insect must feed to be killed, monitoring 
strategies must be adjusted. "There 
should be less reliance on adult 
monitoring, damage symptoms and 
detection of small larvae for triggering 
supplemental insecticide sprays," 
Ellsworth says. "Counts in Bt cotton 
should consider only those bolls which 
harbor live, large larvae." Smaller 
larvae are often present in Bt cotton but 
rarely survive to adulthood. 

Reducing or even eliminating 
pesticide spraying in transgenic fields 
will allow beneficial insects to survive 
where previously they were killed along 
with the pink bollworm when 
insecticides were sprayed. The helpful 
insects prey on cotton pests and can 
decrease their populations below 
damaging levels. 

UA cotton agronomist Jeff Silvertooth 
has monitored the growth 
characteristics and yield of several Bt 
cotton lines at the Maricopa 
Agricultural Center and several other 
locations for the last three years. He has 
taken side -by -side measurements and 
comparisons of Bt and non -Bt cotton 
plants, and believes them to be equal 
agronomically. 

"It is important to remember that the 
new Bt lines are very similar to 
companion non -Bt lines," Silvertooth 
says. Other than a slow start early in the 
season for some of the new varieties, 
the Bt varieties Silvertooth has observed 
appear to do just as well overall in 
growth and yield as non -Bt cotton. "I 
see that as a general line or variety 
characteristic, not a Bt connection," he 
explains. 

In comparing yields of Bt cotton with 
those of non -Bt cotton, Silvertooth has 
found promising results. "Bt cottons are 
yielding as well as non -Bt lines in 
Arizona, and in many cases they're 
performing better than their non -Bt 
counterparts," he says, "presumably 
because they are suppressing the 
lepidopteran pests and reducing 
damage to the crop." 

Silvertooth advocates a conservative 
approach to planting the new varieties. 
"When first planting Bt varieties I 
would go to the better fields with the Bt 
cotton, and leave the tougher spots of 
the farm for varieties the growers are 
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