
RESEARCH oj 
CHAMPIONS 

W HETHER IT'S WHIEAT. CORN OR LIVESTOCK , MU RESEARCHIERS 

BUILD A CROP OF K N OWLEDGE THAT FUELS MISSOURI. 

J OHN BEAHL£R • PHOTOS BY NANCY O ' CO NNOR 

E RNIE SEARS' I.AK 

Coal is st ill hang­
ing 0 11 the '\\~..I1I of 

his Curtis HalllaboratuTY. 

For s i1t dccatit's Sea rs spent 

long hours absorbed in his 

resea rch here. right up to 

dlcday 11(' (li('(\ in 199 1 at 

thcagcof80. His col, 

\"llbJ1.'CS ho ld I)Cca.s iu nni 

IlIc{'(ings here. but tiu·lab 
is a lmost like II Inuscum to 

till' <Iuie l MU rcscliTchcr 

who help-cd revolutionize 

our understanding of 

genetiC's. 

rips arc patched with 

denim , s titched meticu­

lously together. 

In Sears' day. boxes of 

wheat st'cd Wl're stacked 

nearly to the ce iling. 

They' re gone now, 

HOUSE ATTACHED TO 

CURTIS HALL. 

Scars was equally precise 

as a researcher. He was the 

first scientist to stitch 

chromosomes from a wild 

grass onto domesticated 

wheat. That fint c ross 

with a wild grass pro-­

duced a wheat strain able 

to w ithstand an epidemic 

of rust disease t hat was 

devas tating wheat fields 

a rolUld the world in the 

mid-' 50s. His discovery 

saved farmers back then 

hlUldreds of millions of 

although not much else has changed . Two 

haltered metal desks are pushc(\ too'Cthcr. 

facing each other in the middle of the 

room. That 's where Scars and his wife, 

fellow scientis t Lott i, shared their 

research ami their lives. Two microscopes, 

sheathed in dusty plastic sleeves, s it on an 

empty lah he llch . 

There's nothing special about Scars ' 

lah coat. It ·s a faded gray smock w ith 

frayed cuffs and worn-out sleeves. The 

14 

doliarsa year. 

That breakthrough was 

jus t one of Scars' many contributions to 

plant genetics. He pione{"-fe<1 the use of X­
rays and ultraviolet light to trigger genet­

ic mutatiOIlS in plants. The technology 

helped him dewlop a series of more than 

100 genetic stocks of wheat that 

researche rs still usc today. 

Each plant is missing one of the 2 1 

pairs of chromosomes in wheat , part of a 

chromosome, or has an extra chromosome. 

That lets scientists link plant characteris-

HIIIOI 

tics-such as early flowering or high pro­

tein content----to specific chromosomes. 

Using Scars' genetic stocks, researchers 

and plant breeders can manipu1ate genetic 

material in wheat almost like shuffiing a 

deck of cards. 

" The impact of his research is still felt 

everywhere in the world ."' says Perry 

Gustafson . a USDA scientist and MU 
agronomy professor who worked with 

Scars. '" \¥hat E rnie did with wheat . sci­

entists haven' t bee n able to do with any 

other plant or anima.\. Every wheat 

geneticis t in the world uses his stocks. 

And it was his growldwork that really 

started this kind of research in animals 

and humans."' 

Gustafson and other MU researchers 

continue to manipu1ate the genes in 
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SCIENTISTS TODAY USE POWEJiFUI.. ""OI..ECUI..AR 8101..0GY TI!:CHNIQUI!:S TO STUDY 

THE CHEMISTRY THAT REGULATES PLANT GJiOWTH. 5£AJi5 U51!:O A MICROSCOPI!:. 

NEEOLES AND TWEEZI!:RS TO ""ANIPUI..ATE GI!:NETIC ""ATEJiIAI... HIS WORK HEI..PS 

PLANT SJiEEDEJiS OESIGN BETTI!:Ji WHI!:AT TO FEED A GROWING WOJiLO. 

wheat. They ship seeds and genetic mater· 

ial from Sears' origi nal stocks and from 

their own research efforts to hundreds of 

scientists around the world . Sears' plants 

arc still grown in a small greenhouse 

behind Curtis Hall , as well as at seed 

repositories in England , France, Canada. 

Australia and the United States. 

In his Curtis Hall laboratory, Sears 

used a needle and a pair of tweezers to 

manipulate genetic material between 

plants. Researchers today use powerful 

molecular biology techniques to tear those 

plant cells apart and study the chemistry 

that regulates plant growth . These tech· 
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niques not only engineer bumper crops, 

bm also build in natural resistance to 

insect pests and increase the yield of ceo. 

nomically important by.products, such as 

prote in and lysine. 

The spirit of Sears' work continues at 

Mizzeu . Scientists here arc inte rnational 

leaders in developing a genetic map of 

corn, one of Missouri 's biggest cash crops. 

Ed Coe, a USDA research geneticist sta· 

tioned at MU. has heen working for six 

years with scientists around the \\-oorld 

cataloging and listing coru genes on an 

electronic database that is available over 

the Internet. So far. nearly 2,000 of the 

Hll!!!' 

estimate(150,OOO b>'enes in corn have been 

identified and mapped. 

That work in genetics is only one 

example of a continuum of research in 

agriculture and the life sciences at 

Mizzou- from early pioneering studies to 

the latest groundbreaking innovations. 

There arc similar examples from every 

corner of campus. 

Tucked among the parking lots and res· 

idence halls near University Hospital. a 

small plot of land is staked off with a 

chain.link fence . This is where MU 

reseatthers conducted some of the first 

soil erosion studies t hat were ever done 

anywhere. 

It started back in 1915, when agrono· 

my professor M.F Miller assigned a grad. 

uate studellt to set up an experimental 

plot to measure rainfallalld flmoff. 

\Voodell boards arowld the test plot flUi ' 

neled rain runoff to an old oak vinegar 

barrel. where the water was sampled and 

measured. 

But grad student FL. Duley found that 

mud alsocollccted in the barrel along 

with rainwater. By analyzing that mud, 

the researchers discovered that erosion 

removed more nutrients from soil than 

growing a crop did . For decades, Mizzou 

soil scienrists continued their research at 

the test plots, and they uncovered volumes 

of information about soil conservation 

practices. 

in fact, it \vas that Missouri research 

that helped convince Congress in 1928 to 

set up a network of soil erosion experi. 

ment stations around the country. 

Farming techniques developed at those 

experiment stations helped America's 

farmers weather the great drought that 

stirred up dust storms throughout the 

Midwest in the next decade and gave t he 

era its well·earned nickname----the 

"Dirty Thirties." 

By 1935, those early experimentsta. 

tions had evolved into the U.S. Soil 

Conservation Service. The Duley. Mille r 

plou still arc used by researchers study. 

ing, among other things, ways to restore 

eroded farmland . 
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Most ~·I is.~{)uri farmers were still plow­

itl~ with teams of mules w hen d ill t first 
suil t'rusion rcsca r..il got under v.~.ty, 

li)(lay, they' re harnessing the power of 

giant ('IHnbines and t ractors that gobble 

up huge traus of laml in j ust hours. Uy 

s tudy ing a new farming techn ique calle<l 

pf('('is iull a~r i(' uJture, Mizzoll sdentists 

are leading the wa)' into the next b>'Cnerll-

t iun uf Illml-use fesell rt'h . 

Pred sion agriculture tellms up those 

gi:UJt lTIachines with satel li te positioning 

... y ... tems and un-boar(1 t'omputers. The 

nt'w teehnolo'6)' lets fllrmers apply just 

the right amount of fert ilizers and pesti­

<'i<les In sped fil' Sp lits in tlwir ficlds. That 

keeps I'f(Kluct ion costs (Iowll aml. at t he 

sallie tillie, keeps the runoff of dwse 

pHlcntially harmful sui>stanct's to a mini­

mum . 

The Show-Me State has long hct!n 

known as an iml)()rtallt livestock prod uc­
er. \Vit h 4 ,6 million cows, Missouri is sec­

ond only to Texas in the numbc r of caulc 

it pro<luccs. Li \'estock salcs add $2.24 bil­

liun to t he state's cconomy each year. For 

more than a cent ury. Mizzou animll l sci­

entists have bet'n working to keep live­

stock hea lthy Ilnd Missouri farms prosper-

In the late 18oos, Missouri eude were 

<Iyin)!: in druvcs frnm Texa ... fever, a tick­

hurne di .~ ease t hcy caught from herds of 

w ild longhorns that Texas cowboys werc 

driving to market. It was MU sciemist 

John Connaway w ho discovered t he con­
nel' tion betwcen Texas fever an(1 the cat­

t le tick . His subsequent research helped 
cr;l(licate t he disease. 

Ho<.,; cholera was the next disellse 

Mizzou an imal $c ientists tackled . C holl'ra 

was deci mating $winc herds Il li ove r the 

st ate at the turn of the century. Mllny 

resea rchers were working on cholera vac­

ci nes, hut MU took it a step further. 

Mi zzelll animal scientists built a small fac­

wry In pro<luce a serum that protected 

pigs from cholera. For more than 20 years, 
they dis trihutc(lthc low _cost mc(l ie iJl(, to 

Missouri fa rmers. 

T he battle Ilga inst ho<.,; cholera was a 

26 

long fight. Two dccades latcr a new labo­

ratory techniquc--called a fluoresccnt 
antibody test- allowed researchers to 

detect the cholcra virus in a hog's body 

tissue. Testing at Mizzou went into full 

sw ing, w ith laboratories in t he Collcgeof 

Veterinary Medicine working arouml the 

clock fo r months, teHing swine herds 

from everycorncr of Missouri . That 
effort le(lto a national program that even, 

w il ily eradicated hog eholerll . 

Although scient ists can help livestock 

producers control the devll.Stlltion of some 

(lisell.Ses, one thing they never w ill be Ilhle 

to control is the weather. Especially 

Missouri ",'eather, w here scorching sum­

mers follow bone-chilling w)nters. 

Those temperature extrcmes have a 

huge impact on livestock. Heat stress can 

keep caule from putting on the extra 

pounds that mean more profit fo r procluc­

ers. It can interfere w it h reprocluction. 

High temperatures can even lead to dUlh 

from toxins produced by a fungus thllt 

thrives in Missouri fescue pastures. 

Mi7-zou Ilnimal rescarchers arc doing 

more than just tll iking IlboUl the weather. 

They're using unique climate-conlrolled 

chambers to ,study how weather influ_ 

ences animal,s' health and growth. It's 

callcd the Brody Animal Climlltology Lab. 

Sc ientists use it to s imulate everything 

from desert conditions of as much as 110 

degrees Flllu cnheit all t he way down t o 

an arctic-like minus 26. There's nothing 

else like it anywhcre ill tile world . 

T he lab is named for the late MU pro_ 

fessor Sam Brody. Right after \Vorld War 

II he used mili tary surplus equipment to 
build the first_e\'er climate chamber to 

study fa rm animllis. Urody was an expert 

in what's called the " biocncrgetics" of 

livestock . the s tudy of an animal's metab­

olism- how it conve rts fee(l to mcat . for 

instance, or the factors that control its 

production of body heat. 

That original chamber was replaced in 

1984 with a new high -tech version . The 

cli mlltologr lab has four c1mmbers, each 

big enough to hold up to six dairy cows. 

Scientists can monitor t he animals' food 

~1110 11 

and water intake. Video camerlls record 

the animllis' behavior. Computers track 

the animllis' body temperature using sen, 

sors pillced in the Ilnimals' abdomens. 

The research is coming up with practi­

cal answers to (Iuestions that plague live_ 

stock producers. \\'hat 's the most effi ­

cient way to usc fans and misting s)'3tems 

to cool off dairy cows and keep up milk 

pn)(luction~ At w hat temperatures docs 

the toxin found in fescue pastures do the 

most dllmage to cattle? Can a special feed 
ration reduce an (lnimal's body hellt on 

the hottest days of the yellr? 

Over the years, MU sciemists hllve had 

:lIlswers for fa rmers about another enemy 

of agricuhurc---crop-destroying insects. 

Right along with the weather, bugs have 

be('n a constant hcadllche for agriculture 

ever since the first farmer scraped the 

ground with a digging stick . 

All the way hack in t he 1860s, Mizzou 

professor and entomology pioneer C,V. 

Riley developed some of the first method s 

to control an invasion of Colorado potato 

beetles thllt was th.reatening Missouri 

crops. He later was credited w ith sllving 

the French w ine industry by introdUcing 
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SI5:ARS DEVELOPED MORE THAN 100 OF 

THESE GE .... ET1CALLy ALTERED WHEAT 

PLANTS THAT RESEARCHERS STILL US!!: 

TODAY. HE WAS THE Fl1'1ST SCIENTIST 

TO CROSS WH£AT WITH A WILD GRA$S, 

IU!:$I,ILTING IN A HYBRID PLANT THAT 

WAS RESISTANT TO A RUST DISEASE 

THAT COST WHEAT FARfIII£RS WORLD­

WIDE HUNDREDS OF ,"," .. LIONS OF DOL.­

LARS A YEAR IN THII; 19505. 

Missouri.grown grape rootstock that was 

res istant to the phylloxcra insec[. 

MU insect experts were in the forc­
frunl again ,"",iten chinch bugs attacked in 

I 934 , during the driest of the drought 

years in Missouri . Chinch bugs can deci· 

mlltc grain and grass crops by sucking om 

the plants' sap and nutrients. They move 

O\lt of their wintering spots in tall grass 

along fence rows and march straight 

across a field. 

Mizzou entomologists sho,-ved 

Missouri farmers what ,-vas then the most 

effective '-vay to control chinch bugs: 

plow a trcnch around thc threatened field 

and fill it with a foul-smelling compound 

called dlinch bug oi l . MU extension 

experts distributed nearly a million gal­

lons of the oil around Missour i. That 
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cowlterattack saved the hay c rops that 

farmers relied 011 to keep their livestock 

alive. 

In Riley's day, and even much later, 

inscct-fighting weapons often were 

harsh , dangerous chemicals. Today a t 

Mizzou , researchers are working on a 

new generation of more environmentally 

friendly insect-control mechanisms. 

Some of the most promis ing develop­

ments include genetically engineered 

plants that have natural insecticides 

spliced into their genetic code. Other MU 

scientists arc developing biological meth­

ods to control bug infestations, going after 

them with viruses and other disease 

organisms. And they ' re finding insect 

predators, such a..~ parasit ic wasps, that 

can be j ust as effective as chemical insec_ 

ticides. 

MU scientists also a re exploring one of 

the biggest problems facing livestock pro­

ducers by opening the door to some of the 

basic science behind animal reproduction . 

Only seven out of 1 0 pregnancies in farm 

animals are successful , and most of the 

lusses occur during early pregnancy. This 

reproduct ive riddle costs farmers millions 

of dollars each year. 

A Miu ()u research group led by animal 

scientists Uill Day and Randy Prather la.st 

year pro<luccd the first all-fema le litters 

of piglets in collaboratiOll w ith USDA sci­

entists in Maryland . That research break_ 

through one day cowd help swine produc_ 

ers develop breeding lines more efficient_ 

ly. It 's only one part of an internationally 

reeognize(l research effort to explore ani_ 

mal reproduction. 

Animal researchers working in 

Scotland grabbed global altention last 

year when they reported (·loning an adult 

sheep for the first time. \\'bile the 

announcement made headlincs around the 

world , MU researchers went quic tly 

about t heir work. Day and Pra thcr have 

spent years in the laboratory s tudying 

some of the basic sc ience behind animal 

repro<luction. \\lhat they ' re learlling 

about cloning pigs could make the process 

more efficient. 

~1!lOI 

Right now, it's anything but. The 

Scottish researchers had to repeat their 

cell transfe r technique nearly 300 times 

before the experiment wurked. One of the 

main difficulties, Prather says, is to mimic 

w hat happens natura lly in the egg during 

fertilization . 

" \Vith natural fe rtili ty, a series of 

events is initiated," he says. " It 's like 

dominos falling-----one event leads to 

another which leads to anOlher." Prather 

and his colleagues are making solid 

progress in lUulerstanding what happens 

in the pig egg during fertilization . 

\\lhen sperm mixes with an egg, for 

instance, a burst of calcium is reIeasc<1 in 

the egg. And not just once; the calcium 

level oscillates up and down. Prather is 

us ing precise e lect ric shocks to trigger 

that release of calcium ill the same up­

and_down pattenl that mirrors normal 

development. 

Cloning can he a valuable tool in ani_ 

mal research . For instance, cloned ani_ 

mals could improve meat and milk produc_ 

tion. Or, by adding new genes to cows 

and sheep, a herd of these cloned animals 

eOllld be genetically programmed to man­

ufacture pharmaceuticals in their OWll 

bodies. 

" Right now," Prather says, " many of 

these pharmaceuticals are more expensive 

per ounce than gold." 

Pigs a ren't good candidates to be 
cloned into generically alte red drug factu _ 

ries. But because most of a pig's organs 

a re similar to humau organs, scientists 

one day might be able to use pigs as 

human organ dOllors. That's another 

resear::h area that a team led by Prather 

and Day is working on, thanks to a 

$500,000 grant from the Natio'la l 

Institutes of Health . 

They' re just a few of the MU scien_ 

ti.'Sts continuing a tradition forged by 

researchers like Ernie ScaTS, Sam Brody 

and c. v. Riley. T hey' re pushing the 

boundaries of knowledge and prOViding 

sc ientific know-how that w ill keep the 

Show _Me State shOWing the way in sci­

ence and agriculture .• 
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