
New Uses for 
Tobacco 

Researchers are looking for ways to save Kentucky's leading cash crop 
By Nancy Grant 



The sweet, sharp smell of tobacco 
curing in the barns, the scritch-
scratch of pencils figuring at 
kitchen tables, the raucous 

bustle of the warehouse auctions — for 
Kentucky farmers, this is the time of 
year when fragrant dreams and long days 
of labor begin turning into bankable 
dollars. 

Growing tobacco has long been a 
mainstay of Kentucky's economy, pump-
ing plenty of cash through the state's fi-
nancial networks. The state's 1993 crop 
was worth $836 million, and as this 
year's leaf reaches market the seasonal 
flow of money will begin again. 

But raising tobacco is far from a sure 
thing. During the volatile 1980s, the 82 

crop brought growers a record $1.1 bil-
lion. But just a few years later, another 
crop brought in less than half that 
amount, a mere $476 million. 

Tobacco growers have long faced the 
same problems as other farmers: labor 
shortages, production costs, insects, dis-
eases and weather. Increasing competi-
tion from outside the United States adds 
yet another troublesome variable. 

But highly publicized shifts in public 
attitudes toward smoking and recent 
changes in domestic regulation of to-
bacco are forcing many Kentuckians to 
look beyond the day-to-day crises of 
farming, even beyond the value of this 
year's crop. 

Will "tobacco grower" still be a viable 

occupation in the 21st century? Should 
Kentucky's 60,000 tobacco growers be 
looking for alternatives? 

"We continue to do research on the 
traditional uses of tobacco," says George 
Wagner, professor of agronomy at the 
University of Kentucky. "We're not ig-
noring the fact that tobacco is still a very 
important crop and that improvements 
to it are worth looking for, but we're also 
looking at how advances in molecular bi-
ology could extend the usefulness of to-
bacco. In fact, we don't use the word 
'alternative' — we say extended. It's an 
important decision." 

For decades plant biologists and other 
scientific investigators at UK have been 
experimenting with ways to make the to- 
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Now you get a full two-year 
warranty on Stihl Wood Boss® 
internal engine components, 

with the purchase of 
Stihl engine oil. 

The Stihl 
Wood Boss Series 

STIHL® 
Number One Worldwide 

,c,1993 Said, Ine. 

THE MIL WOOD BOSS: ANOTHER GOOD REASON 
NOT TO BUY A CHAIN SAW FROM A CHAIN STORE. 

Thinking of buying your next chain saw 
from one of those mass merchandisers? If 
you're lucky, the clerk will know where the 
power equipment aisle is. He might even 
hand you the right box. After that, you're on 
your own. 

But buy a rugged Stihl Wood Boss® and 
you'll be getting an extra feature that the 
discount chains don't offer: an experienced 
Stihl dealer who can help you choose the saw  

that's right for you, assemble your saw, 
test-run and fine tune it. 

And, of course, the 021, 023 and 025 chain 
saws give you the kind of quality and afford-
ability that have made Stihl a long-running 
favorite among homeowners like yourself. 

Contact one of the Stihl dealers listed on the 
following page. We'll tell you more about a saw 
so powerful it can break you loose from even 
the biggest chains. 
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A GOOD DEAL FROM STIHL: MODEL 021 WITH 14" BAR $239.95 
The Stihl Wood Boss® Model 021, recently top-rated by Consumer Digest, is an easy-
starting chain saw that comes with a lifetime ignition warranty, an anti-vibration system, 
QuickstopTM inertia chain brake, and an excellent power-to-weight ratio. You get it 
all at an attractive $20.00 off MSRP of $259.95, with a 14-inch bar, now only $239.95. 



Alexandria 
Trapp's Service Center 
(606) 635-2810 

Barbourville 
Farmers Supply 
& Explosives 
(606) 546-9215 

Bardstown 
Joe Hill's Auto Center 
(502) 348-2532 

Beattyville 
Land Farm & Home 
(606) 464-8009 

Booneville 
Land Farm Supply 
(606) 593-5358 

Bowling Green 
Faxon's Outdoor Power 
Equipment 
(502) 781-0232 

Brandenburg 
Parrish Implement 
West 
(502) 422-4907 

Brownsville 
Green River Hardware 
(502) 597-3511 

Burkesville 
Gwinns Saw Shop 
(502) 864-5177 

Burlington 
Boone Outdoors 
(606) 586-5615 

Cumberland 
Maynard Home Center 
(606) 589-4422 

Danville 
Ace Hardware 
(606) 236-5774 

Elizabethtown 
TNT Small Engines 
(502) 737-3253 

Falmouth 
Bertram's Service 
Station 
(606) 654-8276 

Glasgow 
Tractor & Farm Supply 
(502) 678-7100 

Greenup 
Greenup Farm Supply 
(606) 473-6177 

Hardinsburg 
Southern States Breck 
(502) 756-2352 

Hawesville 
Hancock County Farm 
Supply 
(502) 927-8024 

Leitchfield 
Anderson Lawn 
& Garden 
(502) 259-4256 

Lexington 
Joe's Outdoor 
Power Equipment 
(606) 255-7112 

London 
Ormsco, Inc. 
(606) 864-7319 

Manchester 
Clay County 
Mobile Home Parts 
(606) 598-6191 

Marion 
Randal I 's Repair 
(502) 965-2383 

Monticello 
Dale's Saw Shop 
(606) 348-5939 

Morgantown 
Drake Farm Service 
(502) 526-3741 

Mt. Vernon 
Jack's Pro Hardware 
(606) 256-4363 

Mt. Washington 
Coomer's Saw and 
Lawn Shop 
(502) 955-6171 

Owenton 
Kindoll & Riley, Inc. 
(502) 484-2375 

Paintsville 
Paintsville Rent-A-Tool 
(606) 789-6909 

Paris 
Keller's Farm Store 
(606) 987-4864 

Philpot 
Hagan's Saw Shop 
(502) 729-4721 

Prestonsburg 
Ratliff Farm Supply 
(606) 886-2450 

Science Hill 
Quality Equipment 
(606) 423-3721 

Stanton 
Roger's Hardware & 
Building Supply 
(606) 663-2598 

Tompkinsville 
Monroe Feed & 
Farm Supply 
(502) 487-6111 

Tyner 
Ingram Truck & Tractor 
(606) 364-5114 

Waddy 
Masters Equipment Co. 
(502) 829-5293 

Whitley City 
Big M Discount 
(606) 376-8500 

Williamsburg 
Faulkner & Taylor 
(606) 549-3550 

Williamstown 
Tire City Inc. 
(606) 824-5044 

bacco plant better. But tobacco has also 
long been used by scientific researchers 
for a purpose far removed from a field 
crop. 

In scientific circles, tobacco is known 
as the "white rat" of the vegetable king-
dom because it's so easy to manipulate 
and control in experiments. And it has 
the advantage of having "high biomass," 
which is to say that for its height and 
breadth it produces lots of usable materi-
als. After all, a tobacco plant is almost all 
leaves. Scientists can easily use tobacco 
plants (either the leaves or the entire 
plant) to test new ideas, to improve their 
understanding of various biological phe-
nomena, and then to apply what they 
learn to other crops. 

But the most impressive and surpris-
ing feature of the tobacco plant is its abil-
ity to "express" the characteristics of 
some other living thing. It happens at the 
molecular level, the sort of gene-splicing 
that often makes headlines these days. 

"We can introduce genes from bacte-
ria, fungi, viruses, even from animals and 
other plants, into material from a to-
bacco plant," Wagner explains, "then 
trick this plant material into growing 
new roots and shoots, becoming a whole 
new plant that has the characteristics 
and genes of both. For some reason — 
and to be perfectly frank, scientists don't 
understand exactly why — you can do 
this with tobacco and it works!" 

Combining just the right bits of ge-
netic material from a disease-causing vi-
rus into tobacco results in a "transgenic" 
tobacco plant that displays an immunity 
to the virus. It's rather like the inocula-
tion process in which dogs are vaccinated 
against rabies or people against measles. 
But whereas in animals and people each 
new generation must be inoculated, the 
transgenic tobacco plant can pass along 
its new characteristic to next season's 
crop. It's as if a woman inoculated 
against the measles could pass that im-
munity on to her child before birth, with-
out the child having to be vaccinated 
against the disease. 

One line of current research seeks to 
use tobacco's unique abilities to improve 
other crops in the same botanical family, 
namely potatoes and tomatoes. Of more 
immediate interest, however, is research 
in which genetically engineered tobacco 
plants are studied for what new sub-
stances they may be able to produce. 

Tobacco plants can be genetically en-
gineered, for example, to produce human 
pharmaceuticals and industrial enzymes. 
"But cooking up something in the lab 
isn't enough," Wagner notes. "If it's go-
ing to be at all meaningful, we've got to 
get it into the marketplace." 

Working out the practical applica-
tions and economic potential for bio-
engineered tobacco is definitely not the 
stuff of kitchen table calculations — 
that's why scientists throughout the 
South have joined together to search for 
the answers. Kentucky and 13 other 
states are members of the Southern 
Technology Council, based in Research 
Triangle Park, North Carolina. Exploring 
all the possibilities for tobacco will be 
quite a task, says Director Lou 
Tornatzky. 

"In addition to the scientists at the 
various state agriculture colleges, such 
as UK, state governments and nine com-
panies are all working together on re-
search and development. During the past 
year we formed a consortium to investi-
gate how plant-based biotechnology 
could benefit us all. We've already pre-
pared a list of 19 research areascil 

Among the proposals are ).874 to use 
tobacco to make animal vaccines, cattle 
feed, proteins that could be added to 
foods, enzymes for industrial uses, and 
cellulose for papermaking. 

Tornatzky estimates the various re-
search projects will require $50 to $100 
million over the next five years. Some of 
the money will come from state govern-
ments and federal grants but a large por-
tion of the budget will come from 
businesses eager to find profitable new 
enterprises. 

During the last ten years, biotechnol-
ogy has grown from the far-fetched, 
dreamy creation of science fiction writ-
ers into an industry with real global im-
pact. Currently a $4 billion sector of the 
world economy, it is projected to expand 
to $26 billion by the start of the 21st cen-
tury. 

Figuring out what portion will involve 
tobacco and the economic impact on in-
dividual growers is another challenge. 
An often-quoted example compares the 
time and expense of concocting a human 
pharmaceutical by conventional means 
with the cost of creating the same prod-
uct using bioengineered tobacco. Some 
have speculated that based on current 
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Now... Holiday Gift Certificates From 
Your Friends at Purnell's 

"Old Folks" Country Sausage 
You can now purchase Purnell's 
"Old Folks" Holiday Gift 
Certificates in Five and Ten Dollar 
amounts, good towards the purchase 
of any Purnell's "Old Folks" Country 
Sausage products, by just sending a 
check or money order to: Purnell's 
Holiday Gift Certificates, P.O. Box 366, 
Simpsonville, KY 40067. We will send you the 
Gift Certificates and we'll pay the postage! 
An unusual quality gift to please the whole 
family, friends, neighbors and business 
associates. Make a great impression 
(for very little money). 

F.B. PURNELL SAUSAGE COMPANY, INC. 
P.O. Box 366,  -IMPSONVILLE, KENTUCKY 40067 

Do You Know How T 
Choose The Right Carpet? 
In choosing carpet, deciding on color alone can 
be overwhelming. And that's only one important 
aspect to consider. Beckler's "Guide To Buying 
Carpet" tells you everything you need to know 
to select carpet for your home. Send us the 
coupon below to order your copy today. 
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Galaxy carpet is available in 
12 and 13' widths. 

Beckler's 
Carpet, Inc. 

For your FREE guide, fill in and 
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Beckler's Carpet, Inc. 
P.O. Box 9 Dalton, GA 30722 
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market values, tobacco farmers could 
one day grow bioengineered plants worth 
$10,000 to $20,000 an acre. Some project 
the value of an acre of tobacco at 
$200,000. 

Kentucky farmers accustomed to sell-
ing an acre of tobacco for roughly $4,000 
(making a net profit ranging of $1,000 to 
$1,500) react to such talk with caution. 
Noting that Kentucky farmers typically 
produce 400 to 500 million pounds of to-
bacco for traditional uses, Burley To-
bacco Co-op member Danny McKinney 
wonders what portion of that crop would 
really be needed to satisfy the needs of 
biotechnology enterprises. One proposed 
poultry vaccine made with bio-
engineered tobacco is administered in 
micrograms. 

"We're always looking for ways to ex-
pand," McKinney says, "but we're not 
that excited about it yet because the vol-
ume may not be there. What if it turns 
out that you could grow enough to sat-
isfy the demand with a few plants in your 
living room?" 

Instead of a few individual growers be-
coming suddenly rich, it's far more likely 
that tobacco-based biotechnology will 
form the basis of new industries. Several 
of the proposed projects under study 
would take green tobacco directly from 
the field to some sort of processing plant 
where a certain enzyme might be ex-
tracted. New supporting industries de-
voted to packaging, warehousing and 
distributing new products could follow. 

As yet, no one can say how growing the 
tobacco for such new enterprises would 
differ from present techniques. Could 
genetically engineered plants be grown 
in the field alongside plants intended for 
traditional markets? Would processors 
bid for the new leaf the way tobacco com-
panies bid for it now? Or would growers 
provide leaf under exclusive contracts to 
bioengineering firms? 

Long after this season's crop is sold at 
auction, university economists and cor-
porate treasurers will be fiddling with 
dollars, pounds, acres, and micrograms. 
Research scientists will be clicking their 
computer keyboards, using laboratory 
equipment to manipulate microscopic 
bits of genetic material. It may not smell 
like tobacco, look like tobacco, or feel 
like cash, but bioengineered tobacco is 
already making its own contribution to 
Kentucky's economy. LI 
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