


~ rT~ SCIENCE SHORTS 

; ~ I 
.IlL- J 

PSS and PSE 
Loweri g tress 

Normal pork loin is firm, red in color, and marbled. Fresh lean pork 
contains about 70 percent moisture and with proper cooking it retains 
juices and is tender. 

Tell-tale sagging, excess water on the lo in surface, and t he absence of 
marbling identify pale, soft, exudative IPSE) pork. Upo n cooking, it 
usually becom es dry and chewy or tough. 

MINNESOTA SCIENCE 

Swine pro ducers can cut death losses from pork stress syn
drome (PSS) by reducing stress factors and elimina ting the gene
tic origin of PSS. Although the condition has a genetic origin, 
the severity of PSS is dependent on the type of environmental 
stress and the length of time hogs are expo sed to stress. 
Death losses from PSS occur anytime aft er birth. But most 
frequently losses occur while sorting and mixing strange pigs 
or during the marketing process-all forms of stress. 

Symptoms of PSS include extreme muscul arity, anx iety, 
muscle tremors, reddening and blanching of the skin, a relative
ly high rectal temperature, and other stress signs such as leg 
weaknesses. Suscep tible pigs are almost with out exception the 
shortest-legged, most compact, and tightest skinned. They 
display large circular-sh aped hams and groove-shaped muscle 
development of the loin . Pigs with PSS produce an abnormal 
amount of acids and have high temp eratures. If hogs with the 
condition survive, the carcass often is pale, soft , and ex
ud ative (PSE). 

Producers can do several things to reduce stress, accord
ing to Exp eriment Station animal scientist Eugene Allen. Give 
PSS hogs plenty of room in pens-especially those in confine
ment. Move pigs with a minimum of ex ertion . Put strange pigs 
together only if absolute ly necessary and prope rly regulate 
hou sing tempera tu res. 

"Even when a producer has done all he can to avoid 
stress, he may still lose some hogs during market ing. Tha t' s 
usually the time they' re stressed the most, " say s Allen. To 
reduce marketing stress, he recommends " t reating hogs ac
cording to existing temperatu re conditions." For instance, ' 
hogs should be sprinkle d down when the weather is hot and' 
given adequa te ventilation. Also, tru cks should be bedde d 
with straw and ventilation reduced when temperatures drop 
below about 60 degrees. 

"In PSS herds, some death loss will still occur even 
though stress is minimal. That points to the importance of 
eliminating the genet ic origin of the p roblem in th e breeding 
stock. This may require selling a boar or even some of the 
sows," says Allen . "Some lines of breeding are apparently more 
susceptible to PSS and PSE, but PSS and PSE pork have been 
found in pigs of all breeds, weight , and sexes. 

"Heritability estimate s for meat quality fac tors related 
to PSS range from 20 to 40 percent. However, since both 
PSS and PSE pork are readily influenced by environmental 
factors, it has been difficult to standardize environmental 
variables with large numbers of hogs. In add ition, heritabil ity 
of PSS has been estimated only indirectly through post
mortem muscle properties. Consequently, the actual herita
bility of PSS may be higher than 20 to 40 percent." 

Carcasses with light colored loin eyes usually come 
from pigs with some degree of PSS. But Allen says not all 
carcasses from pigs with PSS show light muscle color because 
color is also dependent upon the severity of environmental 
stress and the length of time the hog is exposed to the stress. 

Muscle color scores were used in selecting breeding 
stock for an experiment al PSS herd. "The criteria used were 
very successful in identifying PSS pigs," says Allen. " The sows 
were hard to sett le and produced small litters. Many of their'; 
offspring died between weaning and marketing and displayed 
many of the symptoms common to PSS pigs." 

A 1971 nat ional survey of 564 swine pro ducers con
ducted by Livestock Conservation, Inc. showed death losses 
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from PSS in 36 percent of the he rds surveyed. Fifty-five per
cent of the producers had losses while sorting or moving 
pigs and 27 percent reported death losses during marketing. 
In additio n, death losses were three and one-half time s greater 
in PSS " problem herds" than in PSS "problem-free herds." 
The survey showed herd frequency for death due to PSS at 24 
percent for open lots, 37 percent for partial confrn ement, and 
46 percent for total confinement-indicating that confinement 
rearing is more stressful than open lots . The survey also in
dicated that 44 percent of the U.S. market hogs come from 
herds with death losses due to PSS. Total death loss from mov-

U REA TESTS FAVORABLE AT LAMBERTON 

Urea nit rogen is equal to or possibly a little bette r tha n 
ammonium nitr ate nit rogen as a source of nit rogen on Webster 
loam soil. This is one finding emerging from 13 years of field 
research at the Expe riment Station 's Southwest Station at 
Lam berton. 

When research began in 1960, it was generally assumed 
that urea nit rogen might be less effective tha n ammonium 
nitrate. However, scientists felt that it would become a pop ular 
fert ilizer. Now with growing productio n of urea nitrogen in 
the Mideast, it is exp ected to offer strong compe tition for 
othe r nit rogen sources. Its price and possibly its performan ce 
on many Minnesota soils may give urea nit rogen an edge, says. 
soil scient ist John MacGregor. 

Resul ts also show that corn can be grown on the same 
soil year after year in the Lamberton area without any loss in 
yield if adequate fertilizers, insecticides, and herbicides are 
used. Urea nitrogen compared favorably to ammonium nitrate 
nitrogen where corn is grown with annual applications at the 
approximate rate of 100 pounds per acre, he says. Nitrogen 
might be applied at 150 pounds per acre a year in the 
Lamberton area, but MacGregor doesn' t recommend using 
higher application rates. 

NEW SOYBEAN WEED CONTROLS SOUGHT 
Two experimental herbicides can select ively control vol

un teer corn and giant foxt ail in soybeans aft er the weeds 
eme rge, according to plant phy siologist Robe rt N. Andersen. 

Currently , no satisfactory method of controlling volun
teer corn in soybeans is available. Also, no herbicides that 
selectively control emerged grasses in soybeans are on the 
mar ket. 

"Volunteer corn is a serious weed problem in soybeans. 
It competes with the crop in the same way any weed does. 
Because of its rank growth and large stalk, it is particularly 
tro ublesome at harvest time." Many farmers now hoe or 
hand-pull the weed. 

No pre- or post-emergence her bicides on the market can 
control volunte er corn in a soybean field. However, Andersen 
has no ticed that preplanting treatments with dinit roanaline 
herbicides such as tritluralin (Tre flan) give partial contro l by 
retarding corn growth. 

"Several available herbicides control annual grass weeds 
in soybeans - including giant foxtail - when applied as pre
emergence or preplanting treatm ent s," he says. No available 
weedkillers will do the job aft er annual grasses emerge. 

To help flll these gaps in soybean weed control, 
Andersen tested two nameless chemicals, HOE 22870 and 

ing pigs on farms during 1970 was estimated at $7,206,000. 
In addition to death losses related to PSS, carcasses 

which become PSE will have 2 to 10 percent lower retail 
yields due to excessive shrinkage, says Allen. Surveys show that 
about 20 percent of all pork carcasses are PSE. James Hall 
of the United States Department of Agricultu re estimates that 
this represents a retail loss of about $95 million when pork 
is worth 70 cents per pound. Allen says other PSS related 
losses such as lowered production efficiency due to reduced 
gain, smaller litters, and breeding difficulties are hard to 
estimate but are probably very high. 

Results show that average corn yields with annu al appli
cations of nitrogen ranged from a low of 38 bushels per acre in 
1966 to a high of 148 bushels in 1963. The entire area re
ceived an additio nal 14 pounds of nitrogen per acre annually 
in the l 75-poun d-per-acre rate of 8-24-12 used as a starter in 
addition to broadcast rates of 40, 80, or 160 poun ds of 
nitrogen per acre. 

The average annual corn yields of all treatments varied 
from 59 bushels per acre in 1960 to 129 bushels in 1972 with 
cons iderable variation and no definite trend with time. 

MacGregor says the research shows that it doesn' t make 
much difference if the nitrogen fertilizer is fall plowed int o 
the soil or left over winte r on th e plowed surface of this soil. 
When nit rogen was plowed down a foot at Lamberton in the 
fall and heavy late fall and early spring rains occurred, more 
loss probably resulted from leaching than from possible loss 
to the air. In early stages of the stu dy, a definite advantage 
was seen in spring applicati on of fertilizer. Fall application of 
fert ilizer. Fall application of nit rogen originally resulted in 
7 or 8 bushels less corn per year than equal amounts applied at 
planting or side dressed in late June. But the averages for 
time of nitrogen fertilizat ion are narrowing as th e study con
tinues, MacGregor says. 

HOE 23408 , th is spring at the University's Rosemount Experi
ment Sta tion. The chemicals were mixed with wate r and 
tested separately with one-time applications on weed-infested 
soybean plot s. Rates ranged from 0 to 3 pounds per acre. 
Both chemicals worke d best when applied 3 weeks after crop 
planting. An application of =)4 pound per acre eliminated 100 
percent of lO-inch high corn. The same rate controlled 98 
percent of 4-inch high giant fox tail with HOE 22870 and 9 1 
percent with HOE 23408 . 

Soy bean tolerance " appeared to be excellent," Andersen 
says. 

Th ree pound s per acre of HOE 22870 pr oduced no visi
ble effec ts on weed-free soybean plo ts. A similar application 
of HOE 23408 produced some leaf damage, but the crop re
covered quickly. In both cases crop yield s were about the 
same as for the plot where no herbicide was applied . 

"In the se preliminary trial s, both herbicides showed 
excellent promise," says Andersen. However, investigators 
must do ex tensive testing before the chemicals can be cleared 
for use. " Even if development of these compounds should 
proceed without large problems," he says, "it would be at 
least 3 or 4 yea rs before such treatments would be available 
to soybean grower s." SVC 
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ROUND HEART 
DISEASE 

A Half-Solved Mystery 

CRAIG FORMAN 
science writer-editor 
Departm ent of Information and Agricultural Journalism 

During late summer in 1971 catastrophe struck the 
grower of a large Minnesota turkey farm. For no apparen t rea
son, a large number of day-old poults in a flock of 12,000 
died. During the next few days, the num ber of deaths tailed 
off. But on the fifth day, the death rate peaked again and 

This h ighly magn ified mic ropho to graph clearly shows the susp ected 
rou nd heart d isease virus. It was isolated f rom th e musc le t issue of a 
diseased t urkey po ult by medical research ers Drs. George Noren and 
Nanc y Staley, me mbers of th e roun d heart investigati ng team. 

MINNESOTA SCIENCE 

then just as mysteriously subsided for a few days. By the end 
of the second week, however , the daily death rate rose two to 
three times as high as days one and five. At the end of 3 
weeks, nearly 2,000 poult s had died. 

In desperation, the grower sought the advice of Univer
sity veterin ary physiologist Dr. Edward Jankus, whose research 
on round heart disease of turkeys had made him well known 
to many state growers. Jankus was puzzled by the unusually 
high mortality rate. He urged the grower to change the feed
ing rat ion and Jankus t ook several dead poults back t o his 
laboratory in St. Paul to examine . He found that the cause of 
death was round heart disease, a malady that Jan kus and 
several other University researchers had been studying for 
about 4 years. 

Over the next few weeks, the change in rat ions greatly 
reduced the flock's death toll, but the mystery was far from 
being unraveled. During years of prior research effo rt , Jankus 
and his co-workers had put together enough facts so that the 
clinical pictur e of round heart disease was becoming clearer. 
Breeding trials supervised by animal geneticist Dr. Robert 
Shoffner had suggested that round heart disease could be 
passed from parent to progeny. Another attract ive hypothesis 
opened the possibility that round heart could be an egg- tr ans
mitte d disease. The fert ile egg may be infected befor e it is 
laid by the hen and then the developing embryo or poult be
comes infect ed. This concept was strengthened by the findings 
of two medical researchers , Drs. George Noren and Nancy 
Staley. Using an elect ron microscope, they discovered parti
cles th at appear to be viruses in the heart muscle of round
heart-diseased turkeys. These microscopic particles were 
found in lO-day-old turkey embryos and are believed to be 
transmitted directl y in the egg. 

Greater incidence of round heart in tom turk eys has also 
led the researchers to believe that males may be more suscep
tible to the disease. In experimental flocks as well as commer
cial operations, twice as many toms as hens have succumbed 
to round heart disease. 

Despite th is information and other observations made 
by the research tea m, the high incidence of round heart in the 
commercial flock struck Jankus as being unusual. He suspect
ed some unknown factor was at work, especially since the 
change in feeding rations had drastically reduced the flock's 
mortality rate. However, it wasn't until he had made two 
more visits to the farm that Jankus uncovered a sta rtling fact : 
An error had been made in mixin g the original starter ration. 
The mixup involved an antibacterial drug kn own as Furazoli
done . When the drug is fed at recommended levels of 110 
parts per million ( .011%) for a period of about 5 to 7 days it is 
beneficial in treating and pr eventing several diseases. The 
grower was uncertain, but the levels of drug fed to his flock 
were either thr ee or six times higher than acceptable. Only 
Jankus' timely intervention prevented complete disaster. 

Jan kus conducted experimen tal feed trials with varying 
levels of Furazolidone soon afterward to determin e the drug's 
effect. None of the poults that were continuously fed 700, 
900, or 1, I00 parts per million survived to 5 weeks of age. 
Those poult s fed doses of 500 parts per million suffered an 
80 percent mortality rate and over 77 percent developed 
round heart disease. On the other hand, the beneficial effects 
of the drug were borne out in the trial. Birds fed 100 parts 
per million of the drug for 5 weeks (the recommended period 
is about 1 week at 110 ppm) suffered fewer fatalities than the 
control flock th at receivedno medication. 

Discovery that round heart disease can be drug-induc ed 
or result from natural causes solved half th e mystery . Now 
that the word is ou t tha t high levels of Fur azolidone fed for 
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The heart of a healthy 12-week-old turkey po ult is visible just above 
the tweezers in this phot o. Compare the liver (below tweezers) of this 
bird with smalle r, brown ish-colored liver of the round-hea rt tu rkey at 
right. 

ex ten ded periods is a potential culprit in outbreaks of round 
heart, the current incidence of the disease is less than it has 
been the past few years . This may be attributed to more care
ful use of Furazolidone by turkey growers. But only one-half 
of the round heart mystery has been cleared up. Solving the 
mystery of what causes spontaneous or natura lly occurr ing 
round heart disease might prove to be of enormous benefit in 
human medicine. Quite possibly it could spell the difference 
between life and death for tho usands of people suffering from 
many different heart diseases. 

University researchers found that both drug-induced and 
spontaneous round heart disease are similar to a condition in 
man known as viral my ocarditis (inflammation and subsequent 
damage to heart muscle). The round heart turkey develops a 
greatly enlarged heart characteristic of persons suffering from 
congestive heart failure. A medical condition kno wn as endo
cardial fibroelastosis (EFE) also occurs in round heart turkeys. 
EFE results from enlargement of the heart's high pressure 
pumping chambers, the ventricles, especially the left ventricle. 
Enlargement of the heart frequently causes mitral insufficiency, 
which gives rise to heart murmurs. The murmurs are actually 
sounds produced by the fluttering of the ventricle's mit ral 
valves. In the normal heart , the valves come together in a "V" 
at the top of the ventricle. Like a one-way swinging door , 
they allow blood to flow in, bu t when the ventricle contracts 
the pressure forces the valves together. In the diseased heart, 
however, the opening around the valves is usually enlarged. As 
a result , the valves don't make firm contact and the pressure 
forces blood into the chamber above. The blood escaping into 
the upper chamber (the auricle) causes the valves to flu tte r. 

Jankus has found that abou t 30 percent of the 5-week·old 
turkeys with round heart disease develop heart murmurs. But 
nearly half of the round heart birds seem to recover o r at least 
compensate for the heart damage once the early (acu te) phase 
of the disease has passed. Most of these " recovered" turkeys 
have lower than norm al blood pressure, which is ch aracterist ic 
of humans with congestive heart failure. Despite the appear
ance of being normal, though, the damaged heart of a hypo
tensive (low blood pressure) turkey cannot pump bloo d 
through its arte rial system at the same rate as a healthy turkey. 

Greatly enlerged ventr icles identify the rou nd-hea rt poult . This heart 
may appear health ier than th e one left , but enlargeme nt damages the 
heart and oth er organs eventually . 

This less efficient blood supply places a great strain on both 
the turkey and its human cou nterpart. Both remain suscepti
ble to stress such as excitem ent , other diseases, or physical 
exertion. 

The darkest area of the research team's investigation of 
rou nd heart and human heart disease, however, surrou nds the 
virus-like part icles discovered early in the projec t. They be
lieve tha t spont aneous round hea rt disease may be induced by 
the virus. Just how this process occurs, thou gh, is a matter of 
guesswork. One possibility being considered is that both types 
of round heart disease are set off by an " auto-immu ne" reac
tion. They know that drugs are potentially toxic and cause 
cellular damage. These injured cells then "leak out" certain 
cell parts or fragments. In turn , these cellular materials trigger 
the body's immune system. The system then produces anti
bodies to ward off these " foreign bodies" or antigens as they 
are known. The resultin g antigen-antibody reaction can grow 
to such proportions tha t the heart and other organs can be 
seriously damaged. 

The researchers found that they could reduce the num
ber of deaths during the acute pha se of round heart disease by 
using cortisone. This commercially synth esized hormone has 
been used by medical practioners for years to t reat allergic 
reactions and arthritis. The researchers believe cortisone may 
suppress the immune reaction in tur keys and prevent serious 
damage to the heart. But more tests will be required to deter
mine the exact mode of action. Cortisone has also been pre
scribed for treating certain type s of human heart disease, al
though its use has stirred controversy in medical circles. 

Using animals to study comparat ive diseases in man or 
to test drugs that offer promise in alleviating human ailments 
has led to many importan t discoveries. In the case of round 
heart disease, comme rcial tur key growers have been alerted to 
a potential danger that could have con tinued to cause eco
nomically crippling losses. But if University researchers solve 
the other half of the round heart mystery that applies to hu
man medicine, it should far ou t-weigh the economic benefits 
enjoyed by the state's turkey industry . 
(F inanc ial suppo rt for research on round heart d isease has been lent by 
the Minnesota Tur key Growers Association, the Dwan Family Fun d, 
an d the GRS Fund of the College of Veterinary Medic ine.) 
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WILD RIC FIELI� 
Photo Essay 

Plant breeder Anson Elliot explained t o field day 
v isitors the differ ences am ong wild r ice select ions. 
He has collected seed from natural sta nds and 
crossed the selections with pre sently available 
st ra ins. He hopes t o develop var iet ies th at are 
more disease resistant. mature earl ier, and shatter 
less than p resently used stra ins. 

Rings made from metal sheeting contain stands of wild 
wild rice ca n be planted and st ill obt ain a crop. 

" e 
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John Grava, soil scientis t , repo rted find ings from 
fertilizer tr ials. The first year 15-20 pou nds of ni
trogen shou ld be appl ied. In foll owin g years, 30 
pounds per ac re shou ld be used on organic soils 
and 40 on mineral soils. Ammonium forms and 
urea are most eff icient . 

DAY 

en> ' ~nted at different dates to determ ine how late Entomologist David Noetzel told visitors that the presence of chewed leaves is a 
telltale sign that the wild rice midge is at work. However, the wild rice worm is the 
major insect pest to contend with, he says. 

Agronomist Ervin DeIke serves as research coordinator of the wild rice projects and is 
researchi ng the culture of wild rice. Rings behind Oelke are shown in detail in photo 
to the left . (Bottom photo) 
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Agricu ltu ral engineer Jo hn Strait (fo reground ) tests a f loating, ro pe-guided wild rice thinning machine. It is one of several methods 
being te sted by Expe riment Station researchers to co ntrol plant populations in second-year and older wild rice stands. 

Wild rice d isease control is th e goal of plant path olo
gist Milton Kernk amp. Among th e pro blems be ing 
stu d ied at Grand Rapids are stem ro t and leaf blight , 
and the effect of plant density on disease inc idence. 

Fie ld day visitors paused to ex am ine an underwater 
weed cutter that eng ineer Cletu s Schertz modified 
to thin wild rice. It is designed to mou nt on the 
f ront of a po wer un it with tracks. 
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discipline against those of another. Rightly, the pu blic is con
fused. 

I believe that the scientific commun ity in general has 
lost that aura of public trust that sustained us for so many 
years. I further believe that to remedy the situation all scien

THE CHALLENGE� 
OF CONTROVERSY� 

WILLIAM P. MARTIN� 
professor and head� 
Department of Soil Science� 

Like it or not, environmentalism is evident everywhere 
in the land. I t has led a concerned citizenry to believe the re 
are simple solutions to complex problems. Some scientists 
have contributed to this false impression by overstating the 
case or poin ting up the ext reme. The result h as been a to tal or 
near tot al ban on several needed agricultural produc tion in
puts. The controversy has appeared to pit scienti sts of one 

tists must retu rn to a stance of extreme objectivity and modes
ty. In the fut ure, ou r conclusions must be carefully based on 
factual documenta tion . This means recognizing the complex
ity of nature, avoiding pat generalizations, and admitt ing that 
we do not always have all the needed information at hand. 

Hidden Inflation 

Unquestionably , bans on chem icals and abat ement of 
many forms of pollution can be accomplished successfully. 
Agricultural scientists have accumulated a vast amoun t of reo 
search data on environmental relationships for predict ive pu r
poses and biological control activities. Plant breeding pro
grams for disease resistance, for example, have put us in a 
strategic position to suggest acceptable alternatives for produc
ing nutritious foods and to document the necessary economic 
" tradeoffs." The "conservation movement" , with its empha
sis on erosion control and variable land use, has been a hall
mark of ou r research and educational efforts for more than 50 
years. However, the high costs of mandated environmental 
cleanup programs must be paid for in the form of higher food 
costs and taxes. A popular news publication refers to this as 
" social inflation" that can and will likely break the Adminis-

Record demand world wide for U.S. fee d grains and resulting improvement in our nation's balance of payments deficit call for greater output in 1974. 
However, needed increases in prod uct ion may not be possible if fert ilizer is scarc e or perhaps unav ailable during sprin g plant ing season. 

Ii - .:. 
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tration's attempts to stabilize the economy and tempe r living 
costs. 

University economist Walter Heller sees th e prob lem in 
terms of a "careful cost-benefit calculus." " The righ t solut ion 
in striking a balance between nature and man, between envir
onment and growth, and between technology and ecology 
would be one tha t pushes depollut ion to, but not beyond, the 
po int where costs . .. just equal the benefits. He goes on to 
say, " What the economist regards as rat ional is to seek, not 
to tal or maximum, cleansing of the environm ent - prohibi
tions tend to be prohibitively expensive - but an opt imum, 
arising out of a careful matching of the " bads" that we over
come and the " goods" that we forego in the process .. . Where 
hard choices have to be made, the economist wan ts to put as 
much of the loa d on the price sys tem as it can efficiently 
carry ." 

Restrict ions On Fertilizer Use 

If fertilizer use were seriously curtailed, foo d shortages 
and price increases would sur ely occur. Economists L.V. 
Mayer and S.H. Hargrove of Iowa State University estima ted 
the increases in food costs, farm incomes, and crop yields th at 
might result from rest rictions on fer tilizer use. They con
clu ded that food costs would increase about 39 percent by 1980 
(from a 1969 base) with a total ban, and 22 percent if a 110
poun d per acre limit were imposed. But beyond 1980, partic
ularly if U.S. exp ort programs were continue d, food costs 
woul d increase and farm income would decline. Livestock 
producti on, of course, would have to be seriously curtailed. 

By maximizing production of fewer acres thro ugh rec
ommended fertilizer useage, by preserving and incorporating 
crop residues, and by u sing minimum tillage and other erosion 
control measures, we can and, in fact, are greatly reducing the 
largest single source of pollu tion : eroded soil that becomes 
nutrient-yielding sediment in our water courses. Steep, erodi
ble farmlands can be more readily held in pasture, forages, or 
woo dlot , and potholes and bog areas can be left undrained and 
preserved for wildlife and recreational uses. 

Our recommendat ions for fertil izer use are based on soil 
testing, and methods and times of application. The pu rpose 
ha s been to maximize crop utilization, minimize losses, and in
crease the efficiency of pro duction. This has meant profit for 
the farmer and cheap and abundant food for the consumer. 

Agricultural educators have long advocated conservation 
and use of organic materials for the many benefits that relate 
to improvement of the soils structure, water relationships, and 
mobilizat ion and release of plant nu trient s. An adequately 
fertilized crop return s organic crop residues to the soil many 
times more than a poor crop. Fur thermore, there just aren't 
enough animal manures and accept able sewage materials to go 
around. Manure present s problems of storage, transport , t ime 
of application (such as in winter) , and carbon-nit rogen and 
othe r nutrient imbalances. Municipal wastes pose an addition
al hazard in the form of po tentially high levels of heavy metals 
such as mercury, chromium, lead, and zinc. In time, these 
met als could "poison" the soil and har m the growing crop. 
All these factors argue against depending on manure and sew
age for food production . And the list goes on. Nitrogen and 
carbon are lost to the atmosphere during the storage and diges
t ion periods. More importantl y, though, nutrients released 
from decomposing organic materials are somewhat unpredict
able, of insufficien t quantity , and cannot take the place of 
commercial fer tilizers in a modern and efficient farming opera
tion. Nutrients released during organic decomposition are in 
the same chemical form as those applied in commercial fert il
izers and in the required ionic form for use by plants. There 
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is no evidence that fertiliz ers have caused a significant " imbal
ance" in Natu re or hastened the loss of organic humates and 
and thus degraded the soil. 

Moreover, there is no evidence that fertil izers will de
crease the nutrition al quali ty or flavor of crops. In the case of 
animal feeds, it can easily be shown that fertilizers increase 
pro teins and eliminate mineral deficiencies. 

Energy, Fertilizer and Grain Supplies 

We are all aware of the " energy crisis" engendered not 
only by our increasing dependence on foreign oil supplies, but 
also by rapid population growth and the upward trend in 
energy-con suming technology and affluence. Conservation of 
energy and the forced-draft development of new energy 
sources are essential to agriculture, our food reserves, and our 
way of life. 

Fertilizer manu facture and transport are depen dent on 
petro leum. Nitro gen is already in short supply because of 
reduced allocations of natural gas used in its synthesis. 
Farm ers and fertil izer dealers are bidding on reduced supplies 
for nex t year's crop s. Record demand worldwi de for our feed 
grains and result ing impr ovement in our balance of payments 
deficit call for greater output in 1974. Despite record pro
duction in the U.S., though, world stockpiles of grain are low. 
Needed increases may not be po ssible if fertilizer is scarce or 
perhaps unavailable during spring planting season. 

Cheap oil and cheap fer tilizer, among other inputs, have 
been the hallm ark of U.S. agricultural " growth." However, 
dur ing the current crisis, we have littl e choice but to conserve 
supplies if we are to function adequately . This means using 
fertilizer ju diciously and efficiently. Emphasis must again be 
pu t on soil testing for monitoring nut rient levels. Th is will 
help farmers do a better job of providin g plan t foods in 
amoun ts needed for efficient crop productio n and to avoid 
waste, consistent with our commitment to a clean environment. 
Price ceilings have also been removed on fertilizer materials so 
there will be an economic incentive for efficient use. 

Meeting The Challenge 

Presiden t Nixon's scientific adviser, Dr. Lee DuBridge, 
once said, " People say we mustn't do anyth ing to disturb the 
ecological balance of nature. Primitive man lived very close to 
natu re. But man spent millenia fighting the unfriendly forces 
of nature and learning to put to his own advantage the re
sources of natu re. We know that the capacity of the air, wa
ter, and land to absorb man' s waste products is limited be
cause of volume. (But) Man isn't going to solve his environ
ment al problem by returning to cave-man living, bu t by using 
his intelligence to co rrect abuse. Science and technol ogy can 
show man how to do it . . . bu t no t if they are scorned, de
nied, and downgraded ." 

So our work is cut out for us. Our past performance 
would suggest that we are more than equal to the task. I t is 
important that we not only par ticipate in applied research for 
perspective and to keep up-to- date on essential recommenda
tions, but we must keep abreast of research findings relevan t 
to environmental concerns. This means entering the public de
bate, pointing up how we can maximize the benefits and mini
mize the un desirable. We must evaluate present knowledge 
and mount effective programs for elaborating the structure of 
a clean and safe environment : Programs that accom modate 
needed pro duction of foods on a continuing basis, i.e., from 
the " conservation" po int of view. In the end, well document
ed facts and our credibility with the public should carry the day. 



Most urban Americans usually have to drive pret ty far to 
catch a glimpse of Canada geese silhouette d against the sky. 
However, Twin City resident s can step outside their fro nt 
doors and look up. If the birds happen to cruise over down
town Minneapolis, the incongruous shape of th e IDS Tower 
looms in the background . And the honk-honk of rush hour 
traffic echoes the honk-honk of a goose chorus. 

Minnesota's seven-county metro area is one of several inWI DGE SE 
the U.S. where large flocks of Canada geese nest and rear their 
young, says Rodney Sayler, University wildlife graduate stu
dent. Honkers also nest in Massachusett s, Connecticut , New IN THE Y 
York , Delaware, New Jersey, and Colora do, where some of the 
cities still have ma rsh areas. 

Not much is know n about what happens when the elegant, 
SUE VAN CLEAF white-cheeked fowl t ry to raise families in a world dominated 
graduate assistant by humans, whizzing automobiles, and acres of concrete. This 
Department of Information and Agricultural Journal ism situation arou sed the cu riosity of Sayler and wate rfowl scien

tist James Cooper, bo th of the St. Paul Campus' Department 
of Entomology, Fisheries and Wildlife. About 6 months ago 
the two men launch ed a 2~-year investigation into the popul a

Gosling families inhabit many marshy areas with in th e Twin Cities metropolitan area. In th e wild a goose might walk it s family 8 to 12 m iles t o find a 
suitab ly secluded spo t . Urban geese are more vu lnerable to metro auto traffic during molt ing and brood rearing seaso n. 

Volume 29, No. 4- - - 13 



-------------

--- - - - - - - - - - - - - - - -

tion ecology of Canada geese nesting in a metropolitan envi
ronment. Theirs is the first study of the entire life cycle and 
movements of urban-n esting honkers. Cooperating in the effort 
are the Minnesota Department of Natural Resourc es, U.S. 
Bureau of Sport Fisheries and Wildlife, Henn epin County Park 
Reserve Distr ict , and metropolitan area nature cen ters. Funding 
comes from intere sted conservationists and the Belford Re
search Committee, an adjunct of the North American Wildlife 
Foundation. 

Canada geese living in the Twin Cities area are a real suc
cess story , says Sayler, Honkers flew over Metro area marshes 
before the first white man paddled his household goods up the 
Mississipp i River. Then the canoeloads of pale faces became 
train- and car-loads, and the bird s disappeared, probably due 
to over-hunting. 

Now the honker population is on the upsurge in the 
seven-county area- thanks to early 20th century Twin City 
conservatio nists such as Charl es and James Ford Bell, Louis W. 
Hill, J r. and others. Many of today's birds descend ed from 
live decoy flocks th at hunters once used to draw wild geese 
within the range of their shotguns. When use of live decoys 
was outlawed in 1935 , hunters either kept the geese as pets or 
donated them to city parks. Ancestors of other Canada geese 
came from pro pagatin g flocks and from birds cap tu red from 
the wild . 

Many Twin City birds seem to be Giant Canada Geese, a 
subspecies once thought to be ex tinct until they were redis
covered at Rochester , Minnesota, Sayler says. Twin City 
honkers "are not barnyard birds that someone has raised and 
fed," Cooper emphasizes. "They are free flying, they migrate, 
they are wild birds. 

Cooper and Sayler are looking at the ecology of urban 
nesting geese and comparing it with rural and wild situ ations. 
The 20,000 or so geese that winter in Rochester are not among 
the primary subjects of the study becau se very few birds nest 
the re. 

Sayle r says wildlife manage rs need to know mor e about 
the " uniqu e problems facing urban-nesting geese and popula
tion levels most beneficial to urban residents." He sums it up 
by say ing, "We're interested in peopl e and geese." Coope r 
adds, "We have learned much about the biology and man age
ment of the se magnificent birds in the wild and in captivity, 
but we know littl e about its capacities for surviving in an 
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urban environment. 
The two men hope their study will pr ovide information 

for urban goose manag ement guidelines. People who want to 
have flocks need advice about establishing and maintaining 
them. This covers food supplies, habitat development and pres
ervation, nesting and brood-raising behavior, migration, natu
ral predators-just about everything in the day-to-day life of a 
goose. 

Last spring the first order of business was a study of the 
nesting success of 85 goose families. Right now, Sayler is ana
lyzing the data from this effort. 

Goose census is another priority item. Final result s 
won't be in for several months, but the two men figure 1,200 
to 1,400 honkers call the metropolitan area home. The re
searchers have nearly completed banding and collaring geese
the first step in the census. Sayler made over 400 expandable 
neck collars by hand. The distinctive blue bands with large 
white numerals and letters were placed on a sample of birds in 
as many flocks as possible. "The collars won't hurt geese in 
any way ," he adds, but they do give a boost to data-gathering 
efforts. Collars are worth 10 to 15 years of banding work. 
With banding, all you know is where the bird was banded and 
where it died. Most of yo ur recoveries tend to be in hunting 
areas." With collars the researchers can zero in on the num
bers with binoculars and learn more about movemenjs of 
geese. In his weekly observations, Sayler has found geese 
" pretty visible" in me tropolitan environments. So fa r he has 
made 1,500 individual sightings, including those from oth er 
interested people sighting marked geese. He is compiling the 
data with the assistance of a computer. 

Sayler and Coop er welcome information from anyone 
who spo ts a collared goose, including the numb er, location of 
sighting, and date. Peopl e who mail the researchers a goose 
sighting card will receive a printout of the bird's past histo ry 
by return mail. (See sample sighting card.) 

Data from previous bandings have led Coope r to suspect 
that some Twin City geese may travel as far as 2,000 miles in a 
single year. The geese might range as far north as nor thern 
Manitoba and as far south as southern Illinois and sou thern 
Missour i. 

In formation abou t migrat ion patterns is important to 
the management of geese. Sayler is concerned with the stabil
ity of the birds' habi tat. Arid he can' t help no ticing marsh 
drainage in the Twin Cities. Loss of habitat is a pr oblem fac
ing Canada geese and other waterfowl ju st about everywhere. 

Another hazard is evading hun ters' shotguns, not only 
in wild areas, but also in some part s of the metropolitan area. 
On the other hand, most of the Twin Cities is closed to hunt
ing. Cooper and Sayler want to find out how local hunting 
regulations affect goose survival. In the process , the men will 
have to take the automobile in to account. "So fa r, the aut o
mobile seems to be the second most common cause of goose 
mor tality in the seven-county area, exceeded only by hunt
ing," Cooper say s. "This is unusual. We will have to assess 
this additional pre ssure on the bird population." 

"We're not going to elimina te the automo bile because of 
geese, but we might be able to suggest ways to reduce mortal
ity caused by it." For example, short grass along freeways 
sometimes attracts geese becau se they are grazing birds. Per
haps more grassy spaces could be planted close to nesti ng and 
brood-rearing areas. 

Geese coul d be particularly vulnerable to the aut o durin g 
molting and brood-rearing season if their nests are not near 
heavy marsh vegetation. In the wild a goose might walk its 
family 8 to 12 miles to find a suitably secluded spot. "Can 
you imagine a goose trying to do this in Minneapolis?" 



Cooper asks. "This might be an additional mo rtality factor. " 
Urban geese face a host of other potential problems

escaping dogs, maneuvering around elect ric power lines while 
in flight, and finding nesting spots that won' t be raided by 
skunks and racoons. Bu t Cooper and Sayler thin k the Twin 
City area has numerous spots where geese can be successful 
"ur banites." The men are experimenting with introduction of 
hon kers from nucleus flocks int o these areas. 

The tricky part is gett ing honkers to breed in their new 
hom es. Once Canada geese raise a family in a place, they reo 
turn every year. "If you trap a goose that has migrated once," 
Cooper says, "you have poor success in getting it to breed. 
Usually, we introduce goslings and don't allow them to free 
fly un til after their first breeding season." But th is first 
mating doesn' t happen until a bird is 2 to 3 years old. 

This spring the scientists introduced 40 flightless goslings 
into the Twin Cities Arsenal at Arden Hills with the aid of the 
U.S. Army and other agencies. As part of the experiment, 
the birds' wings were not clipped. As soon as many of the 
youngsters became airborne , they flew off to join other flocks. 
Nevertheless, Sayler says, " We know these geese will breed in 
the Twin City area. Wejust can 't predict exactly where." 

The two men are excited about the potentia l for Canada 
geese to bring a bit of nature to large population cente rs. 
"The Twin Cities is fortunate to have so many marshes left 
because without them there would be no geese," Cooper says. 
Providing wildlife habitat in urban areas will be increasingly 
important for the fut ure. "With fossil fuels becoming more 
precious, we will be a less mobile society. We won't be able to 
drive into the wilderness very often to see wildlife." 

Canada geese nested in Twin Cit ies marshes long before the first white man paddled his household goods up the Mississippi . Collars on these honkers 
will enable Minnesota researchers to develop management guidelines that will ensure the presence of wild geese in years to come. 
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