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Tenacious Microbes Cause Food Poisoning and Spoilage 

A magnification 20,000 times actual size shows individual bacteria cells (dyed pink) attaching 
by thin fila ments to microscopic scratches in stain less steel used in food processing. They will 
soon begin multiplying and grow to form first a colony, then a biofi lm. 

Food Scientist Ed Zottola has alerted 
the food industry that microscopic colonies 
of some bacteria can survive on the 
smooth, stainless steel surfaces universally 
used for processing dairy, meat. vegetable 
and bakery product s. "Tenacious," is how 
he describes their ability to thrive despite 
rigid cleaning procedures and constant, fast 
moving liquids. 

Harmful bacteri a cause serious food 
poisonings. One outbreak in Californ ia 
associated with processed cheese killed 25 
people in 1985. And this fall, tainted ice 
cream from Minnesota caused the largest 
outbreak of salmonella poisoning in a 
generation. 

Zottola began more than a decade ago 
to search for understanding as to how these 
dangerous microorganisms get a growing 
foothold on the smoothest of container and 
processing equipment materials. 

Under an electron microscope, "even 
stainless steel, which appears to be very 

smooth to the naked eye, is rough enough 
to harbor bacteria that can multiply under 
favorable conditions," given enough time. 
So says Zottola, whose career has been 
devoted to improving food safety. Extreme 
magnification shows that even polished, 
mirror-like surfaces are broken by grooves, 
pits, cracks and other irregulariti es. 

Microorganisms use such irregulari 
ties to grab onto ship hulls, attach to and 
attack tooth enamel, and survive on medi
cal devices. How ? "As they grow on this 
inert material the organisms produce a 
matrix, a web , composed of compl ex 
polysaccharide material which 'cements' 
the cells to the surface," Zottola says . 

Even under extreme conditions of fast 
moving liquids, these microbes continue to 
adhere to the surface, "and when several 
colonies develop, they create a biofilm ." 
Then, he says, "other debris, food stuffs 
and dead cells are trapped in the matrix 
and serve as a source of nutrients resulting 

in additional biofilm formati on. 
"The bacteria become a living, 

dynamic system with cells growing, cells 
dying and some living cells released to 
attach and grow elsewhere." This growth 
can continue for some time if the biofilm is 
not disrupted or destroyed. 

These insights contributed to the 
development of procedures to test food 
pathogens' ability to adhere to microscopic 
surface imperfections. 

Some bacteria tied to food borne dis
eases or responsible for food spoilage are 
able to survive inside food processing 
equipment if cleaning procedure s are not 
rigoro usly followed. One that causes food 
spoilage, Pseudomonas fragi, is able to 
attach to stainless steel within minutes of 
exposure, and can grow under both station
ary and fast moving conditions. 

Zottola wanted to know which bacte
rial strains could attach to stainless steel, 
and under what condit ions they would 
multiply. "One of our goa ls became to dis
cover how the biofilms can be disrupted, 
broken up and subsequently controlled," 
Zottola says. 

The research has shown that proper 
and timely use of detergents, coupled with 
mechanical action to disrupt the micro
colonies, removes biofilms and most 
debris. Zottola says that while a few bacte
rial cells may remain, "these are killed by 
the chemical or physical sanitizers that are 
used in the food processing industry. 

"There are many kinds of bacteria that 
form these biofilms," Zottola says. "Some 
are good and some are bad, and in the food 
industry it' s essential to control the bad 
ones, those that are capable of causing 
human illness and those that spoil food 
prematurely." 

By helping develop correct cleaning 
and sanitizing procedures, Zottola and his 
research team helps ensure a safer food 
supply for everyo ne. 

- Dave Hansen 
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Adoption Secrecy No Longer Routine 

An 'open ' adoption is not confidential. Adopting parents and birth mother know each other. 
Research is identifying how and when such an arrangement is more likely to be successful. 

Until the I970s almost all adoptions 
in the U.S. were confidential. Today, many 
adoptions are "open." Birth mothers and 
adoptive parents know each other. Many 
agencies are finding that this arrangement 
attracts birth mother s. 

"With some agencies, to get a baby 
within a decade, you need to go open ," 
says family developmental psycholo gist 
Hal Grotevant. He co-directs the nation ' s 
largest study of openness in adoption. 

Many open adoption parents and birth 
families remain close, says Grotevant. 
"Our society' s view of adoption as trans
ferring parental rights" is giv ing way to 
"taking responsibility for a child who has 
two sets of parents." 

Working with Ruth McRoy, professor 

involved . The benefit of their research is 
that it helps adoption coun selors identify 
personality traits in people that may lead 
them toward the adoption model that will 
work best for them. Couples considering 
adoption, advises Grotevant, should "work 
with professionals who can help you see 
current and future issues." 

Critics of open adoption worry that 
extended families in open arrangements 
are too chaotic. They say adoptive parents 
need more distance from birth families. 
"We found the opposite," says Grotevant. 

"Ad optive parents wanted more contact 
with birth mothers, not less. They wanted 
to learn more about the birth father, about 
the birth grandparents." 

Critics also imply that in open adop
tions, parents fear birth mothers will try to 
reclaim their children. " But adoptive par
ents weren 't afraid," says Grotevant. 
"They said, 'We know this person; we 
have a relationship with her. ' 

"The adoptive parents had a clear 
feeling that they are the children's parents, 
and the birth mothers echoed that. There 's 
really no dispute," says Grotevant. And 
contrary to some people' s expectations, 
the adopted children were not confused. 
Their parents, they clearly said, were the 
adults they lived with. 

In a third adoption arrangement, 
mediated adoptions, information goes 
between families anonymously via the 
adoption agency. It has the most potential 
for confusion. 'T here's ambiguity about 
how it all works," says McRoy. Psycho
logically, arrangements are clearer with 
both open and confidential adoptions. 

Open adoptions require a great deal of 
time, communication, negotiation skill and 
flexibility on everyone's part," says 
Grotevant. 

The study is based on in-depth inter
views with 720 children and parents over 
more than seven years. It was funded by 
the experiment station, and by the National 
Institute of Child Health and Human 
Development, U.S. Department of Health 
and Human Services, MacArthur 
Foundation, Hogg Foundat ion for Mental 
Health and the University of Texas. 

- Phil Norcro ss 

Wild Rice Attracts Wild Waterfowl
 

Research Expanded 
for Central Minnesota 

A new Central Minnesota Economic 
Development Research and Education 
Cente r is bringing together three resource 
organizations to support regional develop
ment and help sustain agriculture, natural 
resources and the region' s communities. 

The university' s experiment station 
and extension service will work with 
Brainerd-Staples Technical College and 
the Agricultural Utilization Research 
Institute. 

The experiment station will provide 
expertise conducting adaptive research, 
projects localized to that area' s cIimate 
and soils, says Gary Lemme, head of the 
branch experiment station at Morris. 

The center' s projects include improv
ing profitability in dry land barley, reduc
ing weed control costs in dry beans, and 
managing manure to maximize income 
and water quality. Many farmers using 
manure could further reduce commercial 
fertilizer use by calculatin g manure nitro
gen two and three years after application. 

Strawberry and blueberry varieties are 
being evaluated on Staples' coarse, sandy 
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ples in 1987 for Lutheran Social Services 
of Texas. They sought to compare confi
dent ial with open adoptions. 

Their research does not directly rec
ommend one type of adoption over anoth
er. That answer isn't simple, they say, 
because what's best depend s on the people 
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Shrubs as Windbreaks 
Performance ofShrub Species as Field 

Windbreaks Under Center-Pivot Irrigation 
is a new experiment station publication. It 
contains recommendations based on the 
results of 15 years of research seeking sub
stitutes for single-row tree windbreaks. Tree 
windbreaks have been removed from many 
fields to accommodate the increasing 
acreage being put under center-pivot iniga
tion systems. 

Copies are available for $ 1.50 (plus 
tax) from the Distribution Center, 20 Coffey 
Hall, 1420 Eckles Ave., St. Paul, MN 
55108-6069. Ask for item SB-6187-MS. 

Farm Information Systems 
A facilitator's guide for conducting 

farm information management system 
workshops is newly available from the 
experiment station. The guide is designed 
for educators and consultants working with 
farm management teams looking to improve 
their capture and use of production informa
tion. The guide covers learning styles, goal 
setting, strategy development and computer
ization options. 

Copies ofInformation Management for 
Your Farm: Facilitator 's Guide are avail
able for $7.50 (plus tax) from the Distri
bution Center, 20 Coffey Hall, 1420 Eckles 
Ave., St. Paul, MN 55108-6069. Ask for 
publication SB-6503-MS. 

- Larry Elkin 

A black tern approaches her nest in a commercial wild rice paddy in northwest Minnesota. Many 
species ofwaterfowl make extensive lise ofpaddiesforfood and nesting. 

Artificial wild rice paddies may boost 
survival prospects for many Minnesota bird 
species . Large numbers of waterfow l 
make themselves at home in our state' s 
commercial paddies. So too do many 
threatened nongame species such as the 
American bittern and the marbled godwit. 

"As potential habitat for waterfowl , 
it's a concept that has far reaching implica
tions," says Jay Huseby, a wildlife graduate 
research assistant. "As natural habitats are 
lost or degraded as a result of human 
manipulation, it becomes imperative to 
thoroughly understand wildlife biology in 
manipulated environments." 

Working on that understanding, water
fowl and nongame birds in wild rice pad
dies have been under weekly observation 
by Huseby and wildlife researcher Dan 
Svedarsky. From April through October 
over the past two years, they' ve been 
counting breeding populations, marking 
nests, banding hatchlings and tracking hens 
and ducklin gs with radio transmitters to see 
what habitats the birds used and to monitor 
surviva l. 

As early as April, although little open 

water is as yet available, that which is will 
typically hold large numbers of waterfowl 
such as mallards, pintails and Canada 
geese , says Huseby . 'T undra swans and 
northern shovelers made up the bulk of 
new arriva ls during the second week in 
April, and the density peaks at nine birds 
per acre of paddy by about April 18." 

Diversity peaks at the beginning of 
May, with 16 different waterfowl species 
present, though most northern breeds 
depart by mid-month. 'T hose that stayed 
through the nesting and brooding period 
were primarily mallards, blue-winged teal, 
northern shovelers, wood ducks, American 
coots and Canada geese," Huseby says. 
'T here were smaller numbers of gadwalls, 
American wigeons, green-winged teal, 
redheads and ring-necked ducks." 

There were about 675 breeding ducks 
per square mile of flooded paddy, with 
mallards the predomin ant species even 
though they were the least success ful 
species at breeding - about a 15 percent 
success rate, compared with 75 percent 
for Canada geese . Predation by raccoo n, 
mink, skunk and ground squirrels was the 
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evaluated at Staples 011 blueberries and other 
crops. Both aboveground and buried lines 
are being used. 

soils, along with alternative irrigation 
methods. Experiment station horticultu re 
researcher Dave Wildun g says this is 
to support the increasing numbers of 
"U-pick" ope rations. 

Carrots are another alternative crop 
being studied. Soi ls researcher Carl Rosen 
is determining the crop's nutrient needs for 
commercial production on local soils. A 
vegetable storage research facility is also 
being planned. 

"You can't separate rural communi
ties from agriculture," says Lemme. "It' s 
what makes our rural communities sustain
able, and that is the goal of this new part
nership. Strong participation from people 
in this area will see that we attain it." 

- Dave Hansen 

major cause of nest failure. 
The study site, representative of tran

sitional terrain between prairie and forest, 
is in a major waterfowl migration corridor, 
says Svedarsky, who works out of the 
branch experiment station at Crookston. 

"The paddies provide a valuable 
source of food: wild rice seeds and aquatic 
invertebrates," says fish and wildlife re
searcher Mary Henry. These foods include 
insects, crustaceans, snails and minnows. 

Svedarsky' s study also looked closely 
at the nesting success of black terns, a 
species that in some areas has declined, 
and identified 24 species of nongame birds 
living in the paddies or nearby habitat. 
These included the sandhill crane, 
American avoce t, common yellowthroat, 
northern hanier, American goldfinch, yel
low warbler and warbling vireo. 

The 800 acres of paddies studied are 
about 40 miles south of the Agassiz 
National Wildlife Refuge in northwestern 
Minnesota. Additional support for the 
research was provided by farmers John 
Gunvalson and Paul ImJe. 

- Dave Hansen 
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"Low Saturated Fat" Soybeans 
Expe riment station soyb ea n breeder 

Jim Orf says a big mark et exis ts for coo k
ing oils meetin g USDA 'low saturated 
fat' label requ irements , and Development 
ofLoll' Saturated Fat Soybean Cultiva rs 
is under way. 

Thi s soy bea n project is part of a 
nationwide effort to breed plants for ' low 
satura ted fat' coo king oil. "We ' re devel
oping the varieties for the northern U.S.," 
Orf says . 

After identi fying indi vidual soyb ean 
plant s that have low saturated fat beans, 
the researchers will try to co mbine that 
trait with desirable charac teri stics of cur
rentl y grown high yie ld variet ies. Orf says 
it will take a number of years to acco m
plish this plant breedin g feat. 

Soil Specific Nitrogen 
Management 

A two-year project of the experiment 
station and the Minneso ta Department of 
Agriculture is Developing Soil Specific 
Nitrogen Management as a Best Manage
ment Practice. 

Soil scientist Gary Ma lzer says the 
project ' s result s will help farmers use less 
nitrogen fertilizer, saving farmers money 
while help ing to save the environment 
from nitrate contamination of surf ace and 
gro undwater. 

The project is refining procedures 
for varying fertilizer applica tion rates to 
compensate for the tremendous var iability 
found with in fields. Malzer says the time 
is near when farmers wi ll routinely cus
tomize th e ir use o f fertilizers, agric u ltura l 
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Scientists Dig for Worm's Holes 
and Roles in Water Quality 

The lowly worm is getting some 
se rious attention. It see ms earthwor ms 
affect the tlow of water throu gh the soil 
in ways we're ju st beginning to under
stand, Som et imes this means less run off. 
less ero sion and less surface water pollu
tion . In oth er se ttings, their slimy hole s 
can be direct conduits to groundwater. 

"Past models of water movement in 
soils have been unabl e to expl ain the 
ea rly app earance of cont aminant s in 
groundwater," says so il sc ientist Sati sh 

Worlll burrows are removed[ro m the ground 
intact within large soil cores (above) . and 
their paths down illuminated and tracked with 
various techniq ues. III the assembled comput
er 1110£11'1 ofone soil core (left) . a worm creat
ed macropore call be seen (in white) extend
ing more than three f eet £1011'11 fro m the sur
face. These deep path s create potentially 
direct channels to groundwaterfor surface 
chemicals. 

burrows aren 't co ntinuous , I don 't worry 
about them ." 

Tracking worm hole s isn 't ea sy. 
There can be hundreds or eve n thousands 
of burrow s in a cubic yard of soil. and 
several methods are used . Soil cores 
three feet deep are hauled into the labora
tory and taken apa rt inch by inch . 
Different colored paint is squirted into 
eac h hole with a hypodermic syringe and 
the col or trac ed deeper and deepe r. A 
high tech method sends co re samples in 
for a CT -scan , creating a three dim en 
sional vie w wit hout disturbin g the so il. 

Measurements are also mad e of 
water tlo w throu gh undi sturb ed so il in 
the field . Pits six fee t deep are excavated. 
and co llect ion devices are insert ed into 
the s ide of the pit to catc h water leaching 
t l roo ,.' , <:'10 .' ; 11011 ~ . 

Taxes Provide 
Forestry Incentives? 

"Minneso ta's forest property tax sys
tem needs to be simplified and better 
designed to encourage forest manage
ment." So says the university ' s David 
Rathke. He and fellow researcher Melvin 
Baughm an surveye d landowners and 
county auditors on tax law impact on for
est management and local gove rnment 
revenue. 

Rathke and Baughman say they 
believe some tax categorie s should require 
profe ssionally prepared forest manage
ment plans from landowners. "Plans help 
landowners recognize opportunities." 
Rathke says. "Whether for wild life, recre
ation or timber produ ction , plans seem to 
lead own ers to improve their forests." 

Tax categories are confusing , he says . 
"Categories require that lands be managed 
exclusively for timber produ ction , but 
'exclusively ' is interpreted differently 
among co unties. Some qualify all forests 
as timberl and . Some requ ire written man
agement plans. Others don 't even let own
ers camp or hunt on their own property if 
they want a lower timberland tax rate, 
even though doing so could be a landown
er's opp ortunit y to monitor tree growth 
and mana gement problems. 

"Property taxes on forest land retlect 
the value of both the land and the timber 
crop it produces," Rathke says . "Thi s dis
advantages fore stry compared to untaxed 
agricultural crops. It creates an incentiv e 
to harvest timber prematurely ." 

Minnesota has tried to com pensate fo r 
these problems. Requiring management 
plans for some tax categories could reduce 
confusion and lead to improved forest 
management , Rathke says. "M anage ment 
plans seem more significant than property 
tax categories, cos t sharing assistance or 
income tax deduct ions for encouraging 



chemicals and other management prac
tices within individual fields. 

Disease Monitoring on Farms 
Research in veterinary medicine is 

seeking to improve food safety through 
careful mon itoring of on-farm diseases in 
hogs . Linda Klemm er says their PigMON 
Health Survei llance Program uses stan
dardized methods of inspection in combi
nation with a central database to monitor 
and improve meat quality. The system is 
similar to efforts under way in Europe, 
Japan and Australia. 

"Much of the emphasis relates to pre
ventative methods to ensure safety," says 
Klemmer. The technique will help control 
diseases, identify the causes of a disease. 
and get professional advice - when 
needed - based on consistent and uni
form data. 

Klemm er is the business manager for 
veterinary medicine 's PigMON Health 
Surveillance Program. 
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Gupta. Lookin g at the role of macropores 
- sma ll open ings ca used by earth
wor ms, freezing and thawi ng, tillage and 
roots - is leadin g to more acc urate mod
els to predict the flow of water into the 
gro und. 

Worm holes are being looked at 
from eve ry possible angle. Inform ation 
on diameters. lengths and directions. and 
qual ity of burrows is being collected by 
Gupta. soi l scientist John Mo ncrief and a 
team of graduate students. They seek to 
learn how macropores interact with farm 
practices and water quality. 

The burrows of Lubric us terrestri s 
- nightcrawlers - are the most impor
tant water ca rriers . These burrow s can be 
three fee t straig ht dow n and as wide as a 
pencil. Gupta says other worm paths are 
smaller and meander or dead end. "If the 

l llO\, ,,..t b · · " . 

The soi l scientists look for macro
pore differences introduced by agr icul
tural prac tices. They analyze sites that 
used only manu re as fertil izer for the last 
decade, and co mpare that with fields that 
used only commercia l fertili zer. They 
also compare chise l plowed fields with 
fields not tilled. tha t have undisturbed 
worm holes. Gupta says they find more 
and deeper macropores in fields that used 
dairy manu re. 

"Worm produ ction goes up in man
ured fields; they like organic matter," 
says Moncrief. This means ciairy areas 
such as southeast Minnesota will likely 
have more wor ms, more wor m holes and 
more co nduits for water. Thi s can result 
in posit ive or negative influence on the 
flow of potenti al contaminants. 

So ils of southeas t Minnesota and 
part s of Wisconsin , Illinois and Iowa are 
shallow and sit on top of fractured stone 

Worms continued on back cover 

w o ouruno I I lalHtgc I 11CI I l uc t r v n rc -, . 

- Dave Hansen 

Forest landowners often contemplate the 
value ofholding forest land. fo r now as well 
asfuture generat ions. A survey ofowners 
fou nd that confusing tax programs may not 
benefit them or the fo rest. 

Ridge Tillage May Be One Solution for Agricultural River Pollution
 
It has long been known that water 

quality and aquatic life decline if soil 
phosphorus or nitrogen enters a river or 
lake. Researchers now also know that 
ridge tillage can sometimes reduce water 
polluting runoff from fields fertilized with 
manure. They know this as the result of a 
study looking for better ways to get the 
most out of manure as a fertilizer. while 
minimizing losses to the environment. 

A worst case runoff situation was cre 
ated on a 12 percent test slope at the West 
Central Experiment Station. Morris. 
Tillage and planting were deliberately 
done up and down the slope to maximize 
possib le runoff. according to soil scientist 
Sam Evans. 

The relatively shallow soil distur
bance created by ridge tillage proved more 
effective than deeper moldboard plowing 
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Daniel Ginting. In fact. the manure itself 
reduced runoff. sediment and total phos
phorus loss during the grow ing seaso n by 
acting as a cementing agent bonding soil 
particles together. 

The researchers said they were sur
prised that the shallow mixing of manure 
with the ridge till system did not result in 
high losses of phosphorus. 

Ridge tillage was not. however. per 
fect. It released much more phosphorus 
during the following spring thaw. The 
roughness left in the moldboard plowed 
area apparently also helped hold back 
some surface water runoff at that time. 

Research to reduce agricultural pollu 
tion of the Minnesota River. such as was 
this projec t, is funded by the University of 
Minnesota, the Legislative Commission on 
Minnesota Resources and the Agricultural 

at containing erosive losses of sediment Water and the soil it erodes are collected in tanks and analyzed for nutrients lost fro m manured Utilization and Research Institute. 
and phosphorus. says research assistant test plots. 711is project is investigating the eff ects of runofffro m both rain and the spring thaw. - Da ve Hal/sell 
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Janni . "To dry a home by ventilation, peoMold is Long-Term Problem in Flooded Homes ple need to bring relatively dry outside air 
into the home and warm it up to increase 
the air' s moisture holdin g capacity. Then, 
after that air absorbs moisture from the 
wet buildin g materials, it needs to be 
replaced with dry outdoo r air and the pro
cess repeated." 

"Drying needs to continue for up to a 
year." says forest products researcher Pat 
Huelman. Mos t people start rebuilding too 
soon after cleanup , often trappin g mois
ture behind new walls. 

As material s dry they humidify the 
air, and that moisture redistribut es throu gh 
the house, for instance by air heating sys
tems, Huelman says . "During the heat ing 
season when houses are kept tighter. rim 

Effects of / 993's floods linger ill many hom es ill the fo rm ofhigh levels ofmold. Some tradi tional cleanup and recovery procedures need to be	 joists and windows are coo l enough to 
revised and slowed do wn to prevent long-term mold exposure. despite hom eo wners' urge to ge t eve rything back to norm al quickly.	 have condensation. Thi s condensation 

would support mold or wood decay, and 
Unless your home was affected . the sured on a mold spore scale that usually "Molds produce some of the most 

paint and siding can also be adve rsely 
floods of last year are probably already shows 200 -300 colony formin g units per toxic substances known." he says. "and 

affected." 
recedin g into memory . Even in affected cubic meter. some home s were measured exposure can threaten the health of occ u

Homes properly ventilated for long 
areas, many think most problems receded as high as 110.000. Pearce says extensive pants of moldy buildings. It has been 

enough should not have structural prob
along with the waters. However, universi samples were taken from basemen ts and clearly established that the foremost cause 

lems from acce lerated wood decay, says 
ty investigators have found a lingering first floors in nine representati ve houses. of elevated indoor mold levels is damp

forest products specialist Bob Seavey. 
health problem : persistent, high mold lev "While precise dose response rela ness. and water soaked material provides 

"Decay fungi need moisture contents of 
els in houses that took on water. tionships between airborne molds and dis the ideal substrate where molds thrive." 

30 percent or above before they can 
The problem was studied by a team ease have not been established. it is uni Mold samples were obtained in two 

become established in wood." Moist ure 
of experts in housing, forest products. versa lly agreed that indoo r mold expo ways . Pearce says . "O ne method tested 

content of most wood in exa mined homes 
environmental health and agricultural sures are best kept to a minimum." Pearce the ambient conditions. The mold sampler 

was a relatively low 6 to 14 percent. 
engineering. Air quality researcher says. A specific concern relates to asthma, was placed on a table or chair and a sam

Seavey says monitoring will continue 
McGregor Pearce says. "all of the homes especially in children. "Other problems ple drawn from the air. This may underes

for at least the next year. 
sampled had medium to very high levels caused by mold include allergic reactions, timate mold levels because spores can be 

- Dave Hansen 
of mold nine months after the floodin g." immune disorders and numerou s types of nearby. but trapped. So we also tapped 

Nine month s after the floods. mea- respiratory diseases or reactions." on the carpeting or upholstery to simulate 
normal usage." 

Mos t of the houses examined flooded 
when sanitary sewers backed up. Others Flood Cleanup Recommendations Refined received surface water from waterway or 

Recomm endations for reclaiming • Basements need to be kept dry during ditch overflows. Some of the owners
 
homes come s out of research on human a decontamination period. with mois clea ned their own houses, others used
 
and structural health after flooding . Pro ture level regularly monitored. professionals. A wide range of cleanin g
 
ject leader Wanda Olson says relief • Newer. tighter homes are harder to products were employed. though bleach
 
agencie s, contractors and building own dry. and require aggre ssive ventilation was used in each house as a disinfectant.
 
ers need to understand that problems and dehumidification. One house was flooded only ankle
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•	 Prevent mold from beco ming es tab
lished. immediatel y beginn ing aggres
sive drying. 

•	 It is cost effective and health ier to 
throw away. rather than clean. water 
abso rbing materials. 

•	 Decontamination is a long-term pro
cess o f repeated clea ning and drying. 
for up to a year. 

•	 Drying and dehumidification immedi 
ately after flood ing should be contin 
ued, at a moderate level. 

- - -------0 -- -- . __ .. 0 .- -- - - ----- 

or replaced to minimize spread of 
basement mold to entire dwelling. 

•	 Extra fall and spring furnace use may 
help keep basement moisture and 
mold activity down. 

•	 Eliminating persistent molds may 
requi re furnace filtration equipment. 

•	 Persistent floodin g may requ ire 
changed uses for basement space . 

•	 Exterior insulation may be needed for 
basem ent walls. and interior insula
tion and wall covering removed. 

... ..... ..... t	 & 1.,-, • • OJ , oJ &.• • ...., " 1 ,--,I ' 

the first tloor. The homes ranged in age 
from over sixty to only two yea rs old . 
Highest mold levels were recorded in that 
newe st. more tight ly constructed home. 

The research confirmed most recov 
ery practices: pumping out water; throw
ing away co ntami nated furniture. dry wall 
and carpeting; cleaning and disinfectin g; 
and thorough drying with air-condition
ers. dehu midifiers and ventilation. 

"By ventilation we mean air ex
change between inside and outside the 
home," says agricultural engineer Kevin 

Herbicide Alternatives Sought for Future Soybeans
 
A new project may demonstrate how 

to cut herbicide costs in half. to soybean 
growers, and redu ce water contamination 
problems in Minnesota at the same time. 
says experiment station agro nomist Orv in 
Burnside . 

Soybean varieties that compete better 
with weeds is the goa l of Burnside and 
soybean breeder Jim Orf. Burnside ' s plan 
involves planting seeds of weed competi
tive soybean varie ties closer together. com
bined with rotary hoeing and selec tive 
postemergent herb icide use. Soil applied 
' insurance' herbicide treatm ents should 
receive less use, says Burnside. 

Weed control is a major crop produc
tion expense for soybean producers. In 
Minneso ta. soybean growers treat about 96 
perce nt of 5 million acres with herbicides. 
And even with that, about 12 percent of the 
crop is lost to weed competition. 

Preliminary research by Burnside 
shows that weed competitive soybeans 
could potent ially reduce weed growth 30 
percent compared to current varieties. 

"Within 10 years we should be able to 
double weed co mpetitiveness in soybean 
varieties." Burnside says . He is reaching 
for that goa l by developing rapid screening 
procedures for soybeans to identi fy good 
weed competitors for Orf to usc in his 
breeding work. "Weed competitive vari 
eties can be just another component to our 

weed management technol ogy as there are 
no panacea weed control methods." 

Graduate students A. J. Bussan and 
Todd Pester are working to identify soy 
bean traits associated with weed suppres
sion. Pester says the Kato varie ty appears 
to be the best competitor with weeds 
among our present soybean varieties. 
probably due to its rapid developm ent of 
a large leaf area. "Plants with a rapidly 
deve loping leaf canopy appear to be the 
best weed competitors." he says . "We 
assume this is due to shading." 

Alte rnatives must be developed to 
reduce an ove r-dependence on herbicides. 
Burnside says. "We can't abandon herbi
c ides, but we must use them more judi
cio usly. We need to conserve our soils and 
fossil fue ls while increasing the productiv
ity and profitability of U.S. agriculture. 

"G reater use of alternative weed con
trol methods is the way to solve problems 
of pesticide contamination of groundwa
ter." he says . 

Public weed scientists need to under
take a "crash program" to develop these 
alternative technologies, he says , because 
they will need to be avai lable if herbicide 
use is reduced due to economics of weed 
management, public concern or gove rn
ment regulation. 

Research is needed on preventive, 
mechanica l, cultural, biological and inte

grated weed manage ment. And if publ ic 
scientists don 't do this research . it won 't 
get do ne, Burnside says. 

"We can' t expect chemical company 
scientists to resea rch alternative weed con
trol techn ology because they need to 
develop marketable products," he says. 

Part of this research is funded by the 
Minnesota Soy bean Research and Promo
tion Council. 

- Jack Sperbeck 

Narrow roll'. weed competitive soybeans arc 
part ofa study aimed atfinding nell' varieties 
that will do well withfewer chemical inputs. 
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Performance trails arc conducted at this site in 
Grand Rapids. and at Morris and 51. Paul. 

IN PRINT
 

Annual Bedding Plant Trials 
The 1994 edition of Cultivar Tria ls 

ofSe dd ing P ia Ills is avai lable in time for 
those serious gardeners considering their 
seed orders for next yea r' s garde ns. The 
publication co mpares plant quality. height 
and flower characteristics for hundreds o f 
cultivars in co mmon and unusual garde n 
flower var ieties. 

This annua l series assists producers. 
land scapers and hobb yists hunt ing for the 
best perform ers from among hund reds of 
new and traditional bedding plant culti
vars avai lable. 

The 1994 edition covers achillea, 
begon ias. candytuft, ca nna, carna tion. 
ce los ia, chrysanthemum. co leus. coreop
sis, cos mos . dahli a. dianthu s. doronicum, 
gai llardia. gazania, gera nium. gode ntia , 
gomphrena, helianthus. selected herb s. 
hibi scus, impatiens. ornamen tal kale, 
lisianthus, lobelia, marigold, nicotan ia, 
nierembergia, nolana paradoxa, pansy. 
papaver, petunia, phlox. portul aca. 
salpigloss is, salvia, sanvitalia, snapdrag
on. verbena. vinca and zinnia. 

Copies are available for $3 (plus tax) 
from the Distribution Ce nter, 20 Coffey 
Hall , 1420 Eckles Ave ., St. Paul, MN 
55 108-6069. Ask for item MR-6432-MS . 

Previous year's Cultiva r Trials also 
remain avai lable. They contain perfor
mance data on addi tional co lors and culti
var series in many varieties. The 1993 
edition (MR-5864- MS) and 1992 edition 
(MR-564 1-MS) each cost $2 (plus tax). 

- Larry Elkin 

4
 



Worms continued from page 3 New Squash Shows Off Thin Skin 
that can help surface water beco me 
gro undwa ter very quickly. Monc rief says 
that depending on whether the contami
nants are mixed in the soi l, or mix with 
the surface water, can negatively or posi
tively affec t their movement. He says 
some chemicals are also " held" by the 
material lining worm bur rows. 

Under development are computer 
models that may help generate specific 
recomme ndations to farm ers to reduce 
the chances of gro undwater contamina
tion in these sensi tive geolog ical areas . 
Com plicating the model s is that night 
craw ler popul ations are not distributed 
eve nly, eve n on a single farm. 

Funded by the USDA, Coo pera tive 
Sta te Research Service and the 
Legislative Co mmission on Minnesota 
~eso~rce s , this is one of three major pro
jects 10 the U.S. that are looking at earth
wor m macropores and water quality. 

- Dave Han sell 
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A new thin skinned squash may be in 
your future, if you' re a winter squash lover 
attracted to Halloween co lors. This new 
reddish-orange squash, tentati vely named 
Owatonna Orange, maintains the rich fla
vor of classic winter squash, but breaks tra
dition in being easy to cut. 

Native to the Americas , squash has 
long been part of Minnesota agriculture 
and gardening. "Pioneers liked squash 
because it stored well into the winter," says 
horticultu ral scientist David Davis, who 
developed the new variety. Varieties of 
Hubbard and banana types were being bred 
by the experiment station more than 50 
years ago. These included long forgotten 
varieties such as New Brighton Hubbard 
and Kitchenette. 

"The new squash has an attractive red 
to orange color and is easy to cut," Davis 
says. "You don 't have to hurl it to a con
crete floor first to crack it open." 

The thin skin should not be underval
ued. It will be appreciated by anyone who 
has dodged a slipping knife while trying to 
slice through a tough skinned winter 
squash. "Retail produce centers also appre
ciate this," Davis says . 'They often halve 
or quarter them before selling, and cutting 
them can be dangerous." 

The new squash was test marketed in 
1993 and 1994 at severa l retail outlets in 
the Twin Cities. Packaged seeds may be 
avai lable by 1996. 

The squash is also being tested for 
poss ible use as canned pumpkin. However, 
here its thin skin may be a disadvantage. It 
may be more susceptible to cracking dur
ing mechanical harvesting operations and 
handling. 

- Dave Hansen 
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Unive rsity of Minne sota 
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ADDRESS CO RRECTION REQ UESTED 

The new thin skinned squash developed by the 
expe riment station is at the farleft ofthis photo 
[ro m the Minnesota Gardening / 995 Calendar. 

Featured in '95 Calendar 
The new thin skinned squash is 

one of several fruits of the garden fea
tured in the November photo of the 
Minnesota Gardening / 995 Calendar. 
The calendar features timely tips for 
lawn, garden and house plant care ; 
and lists of helpful gardening publica
tions, programs and services avai lable 
through the University of Minnesota. 

Copies of the calendar are avail
able for $7 (plus 6.5% tax for 
Minnesota orders - 7% for St. Paul 
residents) plus $ 1.50 per orde r ship
ping and handl ing. Order item MI
5741-MS from the MES Distribution 
Center, Univers ity of Minnesota, 
1420 Eckles Ave., St. Paul MN 
55108-6069. Send your check made 
payable to the University of 
Minnesota, or you can charge the pur
chase to Discover, VISA or Maste r
Card by calling 6 12/625-8 173. 
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