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U OF M RESEARCH IS WORLD LEADER 

Breakthrough Poultry Vaccine Proves Effective
 
by Phil Norcross 

I
n the po ultry business, mos t chicks get 
vaccinated in the egg (in-ovo) before 
they hatch. Thus they are hatched with 
immunity to the most serious avian 

ailment, Marek's disease. 
Vaccinating eggs against Marek's pro

vides four times the p rotection of post-hatch 
vaccination, largely because it protects on day 
one as the chick takes its firs t brea th. 
Vaccinating after ha tch means there are abou t 
three da ys befo re 
immun ity takes hold 
during which there is 
risk of infect ion. 

The vaccine p ro
tects abou t 85 percent 
of U.S. chickens since 
the process wa s auto
mated eight years 
ago . Inoculating eggs 
in trays by the './ 
thousands is also a 
great deal safer, sim
pler, and cheaper tha n 
sticking a hypodermic 
into each chick. But 
thus far eggs get vac
cinated aga inst 
Marek 's disease only; 
other vaccines must 
still be given after hatching . Veterinary 
researcher, Jagdev Sharma, co-inven tor of in
ovo vaccination while with the USDA, has 
gone two steps fur ther. He can now produce 
chicks tha t are resistant to four key poultry 

d iseases using one injection to the egg . In 
add ition to Marek's disease, this vaccine pro
tects agains t infectious bursal disease (IBD), 
pox, and Newcastle disease. 

Marek's disease is a viral infection that 
causes lymphoma and neutral lesions. Laying 
and breeding hens d ie young; broiler 
carcasses are condemned . Before the first vac
cine arrived in 1969, an ou tbreak of Marek's 
would easily kill a qua rter to a third of a 

flock, often more. In 1984, 
after vaccination, but 
before in-ovo de livery, the 
disease cost U.S. poultry 
producers about $170 mil
lion with losses wo rld 
wide of almost one billion 
dollars. 

IBD suppresses poul
try immune systems. In 
Europe in the late '80s, 
leghorn flocks suffere d 
90 to 100 percent mortali
ty from IBD. In Europe, 
Marek's is not the big 
problem, IBD is. 
Newcastle di sease comes 
in a confus ion of vari
eties, with symptoms 
ranging trom bleeding 

ulcers to respira tory infections. It's so conta
gious tha t it has resulted in numerous po ultry 
trade restrictions . 

Back in St. Cloud, Minnesota, Golden 
Plump hatches 250,000 broiler chicks a day, 
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• 
Veterinary researchers 

have developed a 

revolutionary in-ovo (in 

the egg) vaccine that 

will protect chickens 

against multiple 

diseases. 
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RAPID RESPONSE FUND TARGETS 
ECONOMIC, SOCIAL ISSUES 
The 1998 Minnesota 
State Legislature pro

vided special University of Minnesota 
funding to address urgent issues chal
lenging Minnesota . Coined the 'rapid 
response fund: the first projects funded 
were spelled out in legislation as, 
"those affecting spring wheat, barley, 
canola, potatoes, and respiratory dis
eases affecting turkeys." All are major 
players in Minnesota's economy, with 
billions of dollars at stake. 

"What makes this legislative fund
ing different from ongoing research 
funding is that the Rapid Response 
Fund is intended for short- and inter
mediate-term responses to contempo
rary agricultural and environmental 
concerns such as animal or plant dis
ease epidemics or for new technology 
to help our constituents:' says Phil 
Larson, acting director of the 
University's Agricultural Experiment 
Station. This new initiative is one of 
five University-wide priority areas that 
attracted legislative attention. The oth
ers are molecular and cellular biology; 
design; digital technology and 
multimedia. 

The university also established a 
system for responding to future 
requests for emergency research. The 
colleges participating are: Agricultural, 
Food and Environmental Sciences; 
Natural Resources; Human Ecology; 
Veterinary Medicine; and Biological 
Sciences. 

These projects are underway at 
Minnesota research sites: 

• Potato virus epidemic. See story 
below for details. 

• Avian disease control and eradica
tion. Sixteen projects are underway 
focusing on avian pneumonovirus. The 
project team includes animal scienti sts 
and veterinary researchers along with 
the Minnesota Turkey Research and 
Promotion Council. 

• Canola as an alternative crop. This 
effort includes scientists at the U of M 
and North Dakota State University. The 
Minnesota Canola Production Centre 
was dedicated in July. Scientists evalu
ated seeding techniques, weed man
agem ent, fertilizers, variety perfor
mance, and timing of swathing. 

• Small grains improvement project. 
Several years of devastating wheat and 
barley losses to scab disease prompted 
this effort. University researchers are 
expediting the development of 
improved small grains, and using mol
ecular technologies to analyze antifun
gal activity in transgenic tissues and 
breeding lines . 

Details of these projects will 
appear in Minnesota Science, or may 
be checked at: 
www.rapidresponse.umn.edu 

- Dave Hansen 

Brunswick and Idaho, the seed crop is 
managed d ifferentl y than it is in 
Minnesota:' says entomologist David 
Ragsd ale, who has researched insect
carried pathogens for ove r 20 years. 
Seed fields are typically isolated from 
commercial production and harvested 
earlier, dep en ding on aphid abundance 
data obtained by an extens ive trapping 
network. 

Ragsdale and plant pathologist Ben 
Lockhart are testing other areas of the 
state w here seed potato might be 
increased. Last year onl y a sing le 
growe r had clean seed in all lots tested 
by the Minnesota Seed Certification 
Program. One wa y to avoid the many 
diseases inherent in the primary pro
duction are as of the Red River Valley 
and on the irrigated sands of central 
Minnesota - from Elk River to Park 
Rapids - is to locate parts of 
Minnesota where virus incidence is 
inherently low. 

"We planted clean seed lots at three 
U of M Agricultural Experiment 
Stations distant from commercial farms: 
Morris, Waseca and Lamberton," 
explains Ragsdale. Our objecti ve is to 
identify a suitable location for potato 
growing that is sufficien tly isolated 
from sources of the virus so that seed 
potatoes generated from tissue culture 
can be safely increased for one or two 
years. Such a site may someday be 
developed as an elite seed farm, if seed 
potato growers support the idea. 

Researchers are also providing 

tic tests that can detect PLRV or PVY in 
individua l aphids. Combined with 
trapping, this alerted growers when 
virus-carrying aphids were on the 
mo ve. 

Last year, research results were 
communicated to growers during the 
peak season by Aphid Alert, an on-line 
and printed newsletter produced by 
integrated pest management specialist 
Carlyle Holen and Suranyi. 

Controlling the Insect 
Aphids are also watched by certifi

cation inspectors who check seed pro
duction field s. They record virus inci
dence and the proximity of seed fields 
to commercial potato fields or other 
crops that harbor aphids. A satellite 
global positioning system is used to 
record coordinates of each incident. 

growers with options to control the epi550/0 OF SEED CROP REJECTED 
demic such as enhanced na tur al con
trols; crop borders; timing of vin e kill Potato Fnidprn;r Tlrreateris Irid'ustr-v . ,. ... . . . ~  
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by Dave Hansen 

M 
innesota's seed po tato 
industry faces po ssible 
extinction unless 
researchers and 

growers curb a five-yea r epidemic 
spread by the tiny green peach aphid . 
University entomologists and plant 
pathologists have documented severe 
infections of pota to leaf roll virus 
(PLRV) and potato viru s 'Y' (PVY) and 
are working on many fronts to control 
the outbreaks. By historic measure, 
1994 was a bad year when over two 
percent of seed potatoes were rejected 
because of infection. But in 1997, it was 
35 percent and last year over half the 
crop was affected . The financial impact 
is enormous. Before the ep idemic, 
Minnesota and Nor th Dakota produced 
nearly 40 percent of the US. supply of 
seed potatoes shipped interstate. 

"As with all epidemics, there are 
several mitigating factors," explains Ted 
Radcliffe, an entomologist specializing 
in biological control of pes ts. One key 
factor we have iden tified is that recent 
changes in fung icide use have con
tributed to greatly increased gree n 
peach aphid pressure. Chemicals are 
necessary because many other insects 
and fungi attack the sensitive potato 
plant. However, the intensive regime of 
fungicide application, in combination 
with multiple applications of insecti
cide, has proven devastatingly disrup
tive to fungi that control the green 
peach aphid, which is now a common 
pes t. In 1997, the combination of abun
dant aphid populations, high levels of 
virus in the seed crop, a wet spring and 
a warmer than normal fall resulted in 

./ 

ideal conditions for a viral epidemic. 
To implement a large-scale attack 

on the problem, the 1998 legislature 
provided spec ial rapid response 
research funds to curb the ep idemic (see 
sidebar.) Minnesota's potato industry 
ranks seventh in the country with over 
100 million dollars of raw product har
vested each year. The processing of 
fries, chips, soups, stews and fresh-pack 
products adds well over $500 million to 
the state's economy. 

The epidemic is hitting seed pro 
ducers especially hard and over 25 per
cent have gone ou t of business in the 
last three years. Seed producers take 
varieties, some developed by the 
Experiment Station for local conditions, 
and reproduce them in commercial 
quantities for other farmers . 

Attacking the Disease 
"In key seed producing areas of the 

world such as Scotland, New 

<.III U H. .) C ... l l (,)lI \. H t-oCCt..1 I I C I l..l. S ..1 1 1 "l I1. 0 
others. 

Monitoring the Spread 
A key to controlling the epidemic is 

to monitor aphid distribution during 
the growing season. Entomologist 
Robe rt Suranyi, working from the 
Northwest Experiment Station, 
Crookston and the Minnesota Certified 
Seed Department, East Grand Forks, 
established a network of growers in 
strategic locations and placed two types 
of traps near their fields . The hypothe
sis is that suction traps detect long dis 
tance flight of the aphids, whereas con
ventional pan traps detect local move
ment. If suction traps are effective, a 
permanent trapping network cou ld be 
established to provide a warning of 
virus spread . In Scotland, such a net
work exists and is used as a last resort 
to recommend or mandate killing pota
to vines in order to stop the aphid 
spread. 

Disease researcher Lockhart 
developed sensitive and rapid diagnos

• 
The tiny green 

peach aphid is 

only about one 

millimeter 

long. The 

major damage 

it causes is to 

spread potato 

viruses, now 

reaching epi

demic levels 

in the Red 

River Valley. 

• 
Entomologist David Ragsdale checks a 

suction trap for evidence of virus-infect

ed green peach aphids. Results were 

relayed to growers throughout the state 

via the Aphid Alert newsletter and web 

site. 

Then, using a geographical information 
system, entomologist Ian MacRae 
matches lab tests of each seed lot to the 
field it came from . The digital overlay 
of the three lines of defense - field 
inspections, trapp ing network, and win
ter testing - may help plot where seed 
crops can be safely grown. "The goal of 
this component of the research is to 
determine the isolation required to 
maintain virus-free seed when grown in 
the vicinity of commercial potato grow
ers," says MacRae . 

Aphid pressure varies greatly from 
year to year and location to location, 
making prediction of outbreaks impos
sible, Radcliffe exp lains . Weather and 
pes ticide use are probably the most 
important factors affecting aphid 
populations. 

"Ultimately, survival of the potato 
industry is dependent on developing 
effective management of the aphid and 
the virus it spreads. There are effective 
management tactics available, but lack 
of a biological monitoring network 
leaves researchers and growers without 
the information needed to make mean
ingful management decis ions," 
Radcliffe states. _ 

2� 
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LOVE AT FIRST SMELL 

Fish Smells Key to Exotic Species Solution 
by Dave Hansen 

F
ish live in an ocean of chemi
cals that is often dark and 
ap paren tly feature less. To find 
food, avoi d pred ators, and 

locate each other to reprod uce, fish rely 
on odors rather than on visua l cues. 
How they do this is the focus of fish
eries researcher Peter Sorensen. 

Sorense n investigates vertebra te 
pheromones and how they function. 
Pheromo nes, he explains, are chemica ls 
that stim ulate "specific, instinctual, and 
ada p tive behaviors" in others of the 
same spec ies. They are detected by the 
olfactory sense, smell, one of the least 
understood but most conserved senses. 
The olfactory systems of fish and 
humans di ffer little and, at a basic level, 
resemble those of insects. 

Give n the conditions in which fish 
often live, phero mones appear essential 
to their survival. "Fish, particularly 
those in temperate waters, have a very 

• 
(CU) Sea Lamprey 

have an opening on 

their underside 

that attaches to 

host fish and 

chews its way 

inside. Pheromone 

research is leading 

to biological con-

importan t is the sense of smell to many 
fishes that if it is somehow damaged , 
for example, by pollutants, they suffer 
close to complete reproductive failure . 

This kind of insig ht into anima l 
biology has practical applications. As 
wi th insect pherom ones, fish 
pheromones show grea t promise in the 
control of nuisance or exotic species, for 
which few op tions cu rrently exist. As 
wi th insects, fish abunda nce may one 
day be mo nitored by measuring 
pheromones in the wa ter or by using 
pheromo ne trap s, suggests Sorensen. 

Unwanted spec ies could also be 
trapped or thei r behavior d isrupted by 
adding pherom ones to the wa ter. 
"Phero mo nes are high ly specific, 
potent, env ironmentally friendly, and 
easy to apply. They offer grea t 
promise," Sorense n notes. 

In Sorensen's lab, he and a team of 
resea rch assistants investigate all 

cial and spo rt fishing combined ." 
Although not a big p roblem in 

frigid Lake Supe rior, the lam prey has 
decimated the othe r lakes. This ancien t 
eel-like fish, whi ch has a nose larger 
than its brain, is presently held in check 
wi th che mica ls put into streams to kill 
larvae. However, not all streams can be 
effectively treated. Sorense n and his col
leagu es have discovered tha t adult lam
prey recogn ize and locate spawning 
streams by the od or of uniqu e bile acids 
released by larval lamprey found in the 
streams. 

Sorense n is currently seeking 
ph eromone alternatives that will lure 
lamprey away from spawning areas, 
perhaps into trap s or to unsuitab le hab i

•� 
Probes in the 

olfactory opening 

of sea lampre y 

monitor what 

pheromone blends 

they react to. The 

probes measure 

voltage changes 

when the la m prey 

detects an odor it 

is genetically pro

grammed to 

respond to. 

tat where the ir eggs will be left high 
and dry. Large-scale treatm ent mean s 
producing commerc ial qu antities of 
pherom ones. Sorenson and others are 
working on this. The results will mean 
earth-friendly control of exotic fishes 
plagu ing Minnesota's lakes and 
streams , such as common carp, ru ffe, 
and round-nosed goby. 

At presen t, scientists don 't know 
how big the fish ph eromone puzzle is. 
Sorensen and others have identified 
specific pheromones for only a handfu l 
of spec ies. They have also shown, but 
not proven, that ph eromones are 
released in strategic pulses, and as with 
insec ts, comprised of message-holding 
pheromonal blends. • 

TOLERANT AND TASTY 

New Strawberry Needs Few Inputs 
btl Sam Brungardi 
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trol of this Great 

Lakes nuisance 

species. 

short rep roductive season becau se of 
temperature and substra te require
ments," Sorense n explains. "Further, 
becau se they're externa l fertilizers, ind i
vidua l females so me times only have a 
few hou rs to spawn." 

As a result, fish have develop ed 
pheromone sys tems and an acu te olfac
tory sense to find their way to spa wn
ing grounds and locate each other. So 

aspects of fish ph eromones. This 
includes their che mistry, neural sensi tiv
ity, and behavioral resp onsiveness. An 
app lied p roject is decipher ing how the 
sea lamprey, an exotic spec ies that 
invade d the Grea t Lakes at the turn of 
the cen tu ry, uses pherom ones. Sorensen 
exp lains that, "The lamprey is the num
ber one p robl em in the Great Lakes fish
ery, cons uming more fish than comme r-

HELLO DOLLY! 

Biotechnology Primer Essential Reading 
By Larry A. Etkin 

primer on the tools of 

A mod ern biotechn ology, 
Animals By Design, ha s 
been published by the 
Minn esota Agricultura l 

Experime nt Stat ion . The 28-page 
publication is authored by molecular 
geneticist Lawrence Schook. The book 
includes color panels, photos, charts 
and illu strations to expl ain genetic 
advances in anima l breeding. 

"Decisions about the app lications of 
biotechnology within our food sys tems 
and our socie ty are being made daily in 
university laboratories and pri vate com
mercial firms around the wo rld," says 
Schook. "It' s important for current an d 
fu tu re lead ers to understand both the 
issues and the potential surround ing 

the techn ologies of gene tic mapping 
and manipulation. " 

Animals By Design tackles this 
tou gh , jargon-filled area of science. It 
tran slates and defines the field's terms 
and concepts wi th lan guage suited to 
the ed ucated non-scientist and the inter
es ted general public. "My goal in writ
ing the prim er was to make biotechnol
ogy understandable so people will be 
able to make inform ed decisions, partic
ularly abo ut policies related to biotech
nology," Schook says. 

A sam pler of Animals by Design can 
be viewed at: www.extens ion.umn.edu / 
Documents /D/ I/DI7220.html . Single 
copies of the publication cost $8. 

Call 612-624-4900 (Twin Cities) or 
800-876-8636. Ask for publicati on 
MR-7220-MS. • 

wo stra wbe rry cu ltivars, , Winonat and Mesab itv, are 
available to growers courtesy 
of the Minnesota Agricu ltural 

Experiment Sta tion and the USDA 
Agricultural Research Service. 

University of Minnesota horticul
tural scien tis t Jim Luby, w ho heads the 
fruit b reeding p roject, says Win ona 
was developed over a IS-year peri od. 
The coo perative effort sough t to pro
d uce a strawberry ada p ted to the 
north-central region that fits in to inte
gra ted pest man agement (rPM) pro
gra ms . rPM p romotes minim al use of 
chemicals to contro l di seases and other 
p ests. 

Win ona, first av ailable tw o years 
ago, has the needed wi n ter hardiness. 
And, it fits into rPM programs becau se 
it is resistant to, or tolerant of, many 
d iseases. It is resistant to five races of 
red stele and has good toler an ce to 
black root rot. ln U of M trials, 
Winona's foliage w as unaffected by 
leaf spot, leaf sco rch, leaf blight and 
powdery mildew, d iseases that grow
ers must othe rw ise control with fun gi
cid al sprays. 

Luby says Winona also does not 
exhibi t June ye llows, a physiolo gical 
d isorder that is mo st apparent in cold 
spring w eather. "Straw berry cultivars 
differ in how they d isplay June ye l
lows," he says. "We expect Winona to 
replace Blomid on , a late-sea son culti
var that has become very popular w ith 
Minnesota growers, who like its ve ry 
att ractive fruit and productivity but 
began exh ibiting June ye llows in the 
ear ly 1990s." 

Th e fruit of Winona is a bri ght 
orange-red w ith a conical shape. Its 

3 

flesh is smooth and crea my in texture. 
The flavor is mod erately inten se, w ith 
classic strawberry flavors and, some
tim es, a hint of peach. The flesh is ve ry 
firm, and the skin is tou gh enough 
exce p t during ve ry w et and humid 
sea so ns. 

Mesabi t» , anothe r new highly pro
ductive cu ltivar from the sa me breed
ing program, has shown specia l toler
ance to cold w in ter and warm summer 
temperatures during test ing. Plants of 
Mesabi will be ava ilabl e from a few 
nurseri es for planting in 1999. For a 
list of nurseri es contact Jim Lub y at: 
lubyxOOl @maroon.tc.umn.edu / . • 

• 
Two recent University of Minnesota 

strawberries are available to north-cen

tral U.S. growers. Pictured is Winona, 

released in 1996 and becoming popular 

with U-pick operators in the region. 

Mesabi, an even hardier introduction, is 

available on a limited basis in spring, 

1999. 
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STUDY PROMPTS LOOK AT BUILDING PRACTICES 

Does Your House Make You Sick? 
not have the awareness, kn owl ed ge, 
trad ition , or perhaps tim e to maintain 
their home air qu ality. "W hen build
ing a new hom e, owners need to help 
choose materials, and spend extra for a 
better heating and ven tilating system 
instead of a hot tub," she says. She 
adds that hom eowners need to educa te 
them selves abo ut sources of moisture 
and po llutan ts. Don ' t store pest icid es, 
and don't bring in green wood; it con
tains a lot of moisture in addition to 
insects. 

"For those worried abo ut the sta
tus of their hom e, the most obv ious 
warn ing sign of a moistu re proble m is 
condensation on windows, more seri
ous is mol d or mild ew," Che ple sta tes . 
If eye irri ta tion or chronic fa tique go 
away when yo u're not at home, yo ur 
house may be the cause of such health 
p robl ems. 

Changes are coming wi th a 
statewi de ene rgy cod e that takes effect 
in July of 1999. The code which 
Che ple's wo rk has helped bring abo u t, 
requires mechanic al ventilation to su p
ply fresh air . 

"Your home is typi cally yo ur 
largest sing le investment," Che ple con
cludes. " It is w he re we feel most 
secure, and we expect it to keep us 
healthy, not make us sick." 

Cheples' research was comp leted 
w hi le she was a grad ua te studen t in 
the Departme n t of Design, Ho us ing 
and Appa rel. She worked closely with 
hou sin g researcher Rebecca Yust, who 
studies energy cons um ption and res i
dential technology. Che p le is now in 
the Dep artment of Wood and Pap er 
Science, and works with bu ilders and 

ENVIRONMENT FRIENDLY� 

Preserving Log 
Furniture 
by Martin Moen 

B
ark-covered wood has long 
been a popular mater ial from 
which to bu ild ru stic furni
ture used in lod ges and 

homes. As p opularity of such prod ucts 
increases, so d oes interest in protecting 
the typically h igh-moisture wood from 
insect damage. Methyl bromide, a 
compound used in the past for this 
purpose, is less than ideal because it 
do es not prevent reinfestation after 
manufacture. Its use w ill soo n be 
restr icted because it contribu tes to the 
destruction of the ozone layer. 

Wood products researcher Elmer 
Schmid t, along wi th a Purd ue 
University colleague, has d iscovered a 
promising new approach to p revent 
insect infestati on in bark-covered 
wood. The researchers treated bitter
nut hickory sa mples with bor ate, a 
p reser va tive tha t penet rates green 
wood be tte r than other preservati ves 
and has ve ry low human toxicity. 

The samples were tested for tw o 
summers. For a portion of that time, 
the samples we re mixed into a stack of 
firewood . The result wa s that approxi
mately 28 untrea ted con trol samples 
were infested with insects, while none 
of the borate-tr eated logs showed dam 
age . An addi tional indoor sto rage 
peri od p roduced insect d am age in the 
remainder of the controls, but in on ly 

by Dave Hansen 

I 
ce d am s, wet basements, musty 
odo rs or mold can be found in 
man y Minneso ta homes and ye t 
most hom eowners are sa tisf ied 

wi th their dwelling. A survey of 200 
Twin City hom es and interv iews with 
their owners by housing researcher 
Marilou Cheple documented many 
issues facing owners, builders and 
overseeing agencies. 

• 
Housing researchers 

inspected 200 newly 

built Twin City homes 

and surveyed their 

owners to determine 

the extent of mois

ture problems. The 

red "blow er door" is 

a tool used to pres

surize the house and 

measure air leakage. 

Che ple looked only at newer 
ho mes, bui lt in the 1990s, so her review 
would be releva n t to current b uild ing 
..... . · ;-0.- 1 i e. ~s  H p fnrf'" 1lC';'Id p n1 i c vv o r k 

env ironme n t we ll, therefore com
pounding poor cons truc tion, design or 
siting. For example: 

•� 35% d o not have gu tters 
•� 20% never use bath ven t fan 
•� only 45'1'0 have kit chen exha us t (50% 

never use it ) 
•� 45% line dry clothes inside 
•� 80% never open w indows in win ter 

"In Swede n, for example, it is tra
dition to open windows and air ou t the 
house every day to let in fresh air and 
expel du st, moisture, and stale air," 



.Cheple was a builder herself, wo rked Chep le notes. Hom eowners here do hou sing inspectors . _ one treated sample. _ 

for other bu ilders and did hom e 
design . She p urs ued her investiga • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
tion, becau se bu ilders weren' t recog
nizin g moisture problem s. Co ntractors 
wo uld tell concerned homeowners that 
eve ryo ne in Minnesota has a damp 
basement. 

"Mois ture is a conce rn in resi
dences becau se of as thma and other 
respiratory illness; infections; fun gal 
illness; increased bacterial coun ts and 
hyp ersenitivities," Che ple exp lains. 
Also, moisture trapped in walls lead s 
to decay of wood mem bers and dura
bility problems. 

The hom eowner survey reports 
problems includ ing : 

• ice dams - 26% 
• water on basem ent floor - 15% 
• wa ter sta nd ing in sump - 25% 
• int er ior paint peeling - 15% 
• fros t on w indow frames - 45% 
• mold on sills - 23% 

Moisture p roblem s have increased 
over the last two decad es as tighter, 
ene rgy efficien t hom es we re bu ilt. 
With less fresh air coming in, moisture 
and pollutant - car bon d ioxide, dan
der, di rt, and po llu tants from carpets, 
glues , cleaning products and pestcides 
- are trapped insid e. U.s. hom es built 
th rough the 1970s were leaky eno ug h 
that air exchange took place inadver
tently. But ow ne rs of a newer home 
need to kno w how and whe n to man
age their ind oor env ironmen t becau se 
building codes and p ractices rely on 
ow ner decision -making. 

Despite expe riencing signif ican t 
moisture p roblems, the study found 
that hom eowners do not man age their 

GOOD BREEDING 

Clean Bees May Save Hives 
by Anne Gillespie Lewis 

G� 
ood hou sekeeping usu al�
ly is not a life-or-dea th 
matter, but breeding a 
"hygienic" behavior trait 

into honeybees may be crucia l to their 
surviva l, acco rd ing to Minnesota 
Expe riment Sta tion en tomolog ist Marla 
Spivak. 

Hygienic beha vior is a trait that 
cau ses certain hon eybees to qu ickly ge t 
rid of infested pupae (immature bees) 
that threaten the colony. Spiva k has 
successfully bred honeybees that are 
better equipped to fight off pests and 
diseases. This breeding involves selec
tion for a recessive "hygienic" beh avior 
trait and artificial insemination of 
hygieni c qu een bees with semen from 
males from hygieni c hives. 

"Honeybees' po or housekeeping or 
'unhygienic' behavior," Spivak 
exp lains, "may have bee n one factor 

• 
Entomologist Marla Spivak · w ithout 

gloves - has little fear as she works 

w ith honey be es in her eff ort to 

develop "hygenic" bees that cle an th eir 

hives of deadly mi tes. 

resp onsible for last yea r's hon eybee 
disaster." Approxima tely half of 
Minnesota's 150,000 hon eybee colonies 
d ied and nearl y all the w ild honeybees 
were wi ped ou t. "The wild popula
tion , impo rtant for pollinating orchards 
and ga rde ns, ma y need years to recov
er," Spivak adds . 

The "hygien ic" bees, Spivak found 
through experiments, uncap the wax 
cells con taining infe sted pupae and 
di sp ose of them quickly, whil e non -

hygienic bees take mu ch lon ger, giving 
mit es time to infest othe r bees, weak
en ing the m and eve nt ua lly caus ing the 
colony to collapse . Hygien ic bees also 
clear ou t pupae infected by two dis
eases, Ame rican Foulbrood and 
Chalkbrood. "The neat th ing about th is 
trait is that it makes the bees healthi
er," Sp ivak no tes. 

Since Min nesota is the fifth-rank 
ing p roducer of hon ey amon g the 
states, loss of bees mean s loss of hon ey, 
which mean s a big inco me loss for 
sta te beekeep ers. Spivak estimates that 
usin g qu een bees bred for hygienic 
beh avior could mean an increase in 
honey p roduction by as much as 20 
po unds pe r colony, a hefty increase for 
some comme rcial apiaries that ma y 
have a couple of thou sand colonies. 

"The key to healthier colonies," 
Sp iva k says, " lies in teaching beekeep
ers how to p roduce hygieni c bees." 
Now, so me beekeep ers app ly pesti
cides twice yea rly for mite con trol. 
Breeding for hygieni c qu een s would 
be safer, Sp iva k says, as well as cheap
er. "They can use pest icides, which are 
very expens ive, or they can put some 
money into breed ing," she states. 

Spivak is giving hygien ic breed er 
stock to comme rcial beekeepers for a 
two-year period . She says gene tic 
diversit y in bees, no w low due to 
w idespread mit e kill-off, can be main
tained if ma ny bee breed ers select for 
hygieni c bees. Work is also underw ay 
to determine whe the r neurological dif
ferences are involved in individ ua l 
bees ' hygien ic behavior. _ 
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POULTRY from cover 
four days a week, according to Doug 
Jensen, director of veterinary ser vices 
for the ope rati on. Each bird ge ts vacci
nated four times - sometimes via 
food or wa ter, some times by injectio n. 
The life of a layer hen includes 12 vac
cina tions. "It's a prett y elaborate pro
gram," says Jensen, "but Newcastle is 
always a problem, and IBD is cri tical." 
Becau se of in-ovo vaccina tion, Marek's 
is not an issue. 

Machines can inoculate up to 
50,000 eggs per hour and are way 
ahead of the in-ovo vaccines . "Existing 
IBD and Newcastle vaccines have been 
modified for in-ovo vaccina tion," 
explains Sharma, "but only the 
Marek's vaccine is in use, and no one 
sells an in-ovo vaccine for multiple 
diseases." 

While Sha rma has a 3-way vaccine 
read y, his goa l is "multiva lent vaccines 
that will, by a sing le injection, protect 
chickens and turkeys agai ns t all or 
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• 
. Jagdev Sharma checks a bird in one of 
42 isolation chambers used to monitor 
immune system responses to in-ovo vac
cines. 

most of the commonly occurring 
diseases." His targets are all three 
common strains of Marek 's disease, 
IBD, Newcastle disease, and reoviru s 
in chickens; and Newcastle and hem
morrhagic en teri tis in turkeys. 

Sharma' s lab is the world lead er in 
disease control in poultry. He now 
uses combina tions of who le, att enuat
ed viruses. "Combina tions of multiple
live vaccines have been used in people 
and domest ic animals for a long time, 
but they'd never been tried in chicken 
embryos," says Sha rma . "You can't 
simply mix two syringe-fu lls of exist
ing vaccine; that' s dan gerou s. They 
can become more vir ulen t, or less 
effective. The trick is to learn how 
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much virus the embryo can tolerate, 
yet still produce a protective immune 
resp onse." 

Sharma's poultry vaccine wor k is 
supported by the Unive rsity's 
Agricultural Exper iment Station and the 
Sota Tec Fund which helps researchers 
create new businesses for Minnesota. 
Funding also comes from the biologic 
and poultry ind ustries, including 
the Minnesota Turkey Growers 
Associa tion.• 
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