


NITRATE BUILDUP CA� 
Farm and feedlo t operato rs should 

avoid continued application of animal 
wastes and fertilizers tha t result in the 
buildup of nitrates in soils because ground 
water contamination may follow, warn 
Experiment Station researchers Robert 
Gast and Philip Goodric h. 

"After such a buildup is allowed to 
occur, there may be a slow, but irreversi
ble movement of nitrates through the soil 
into the groundwater for years in the fu
ture," they say. 

Nitrogen is the major component of 
animal wastes and fertilizers "posing a sig
nificant threat to groundwater quality ," 
when the two are "distributed uniformly 
on soil surfaces at reasonable rates," says 
Gast. Phosphorus and potassium are other 
components , but the soil usually adsorbs 
most of them. 

However, this may not be the case 
when large quantities of fertilizers and ani
mal wastes are concentrated in a small 
area, they add. Then phosphorus, potas
sium, and disease-causing organisms may 
move directly into groundwater through 
such pathways as sinkholes, defective 
well casings, and sandy soils with shallow 
water-bearing rock layers. Groundwater 
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CONTAMINATE GROUNDWATER SUPPLIES� 
contamination from such sources " can be 
minimized" by locating larger feedlot op
erations in areas with suitable soil and 
water condit ions. 

Nit rogen is of concern for three 
reasons. First, large quantities are in
volved in the application of both fertiliz
ers and animal wastes. Second, in the 
form of nitrates , nit rogen potentially has 
a rapid rate of movement in soils. Finally, 
nit rogen on some farms can be toxic to 
humans and animals. 

However, farmers should not be dis
suaded from using nitr ogen fert ilizers, the 
researchers say. "Chopping practices in 
the U.S. over the past 100 years have 
continuously removed more plant nutri
ents, especially nit rogen , than has been 
returned to the soil by fertilizers, plant 
residues, legume crops, rainwater, and 
animal wastes. ' 'This 'min ing' of the soil 
continues in many instances and can only 
be prevented by increased use of fertilizer 
nitrogen, if current crop produ ction is to 
be maintained. Fertilizer nitrogen applied 
in these cases results in little if any in
crease in nit rate accumulation in the soil." 

Research at the St. Paul and branch 
stations has shown that if the amount of 

fertilizer nitrogen added is about the same 
as the amount removed by the crop, exces
sive nitrates will not accumulate in the 
soil. In fact , in the case of continuous 
corn production, " fertilizer nitrogen can 
be applied at rates found to give maxi
mum yields without significant buildup 
of nit rates." 

DUTCH ELMCONTROL MEASURES 
HELP PROTECTHEALTHY TREES 

A wonder cure for Dutch elm dis
ease isn't just around the corner, but 
some scientists th ink they may be on 
the right tr ack with benomyl fung icide. 
University plant pathologists say the 
label registering the fungicide "b enlate" 
for Dutch elm di sease control restricts 
its application to only trained arborists. 
Th e reason for this restriction is that 
applicato rs must know what results are 
reali stic to expect and how the pro duct j ' 

ca n be used to supplement existing con
trol mea sures. 

The person who selects the trees to 
treat and the manner they are to be 
treated should receive primary training, 
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the pl an t pathologists say. Spraying op
erators, survey crew s, and injector ap 
pli cators a lso need special tra ining to 
do their jo bs sat isfactorily. 

O nly a percentage of infected elms 
hav e a reason able chance of survival 
following treatment with present meth
od s. Criteria have been designated by 
the p lant pathologists for selecting elms 
to treat with " Benlate." 

El ms should be selected for pre
ventive treatment with car e. This will 
help to insure the gre ate st opportunity 
for success. E lms best suited fo r pre
ventive treatment are in areas where 
losses range from two to eight percent. 
There should be no root graft problems. 

Treatment may be made by injec
tio n or foliar application as soon as 
leav es are well expanded, usually after 
May 15 and up to about June 15. Th is 
is when bark beetles feed substantially. 
T he fungus that causes the di sease is 
spread by European and na tive elm 
bark beetles. 

D utch elm di sease only infects elm 
trees, bu t some elm species are less sus 
ceptible to the disease than others. In
d ividual tre es, especially in the Chinese 
and Siberian elm group, have some re
sistance to Dutch elm d isease. 

T he di sease results in rather rap id 
leaf wilt ing. Some tre es die a few weeks 
after becoming infected . Ot hers wilt 
slowly and survive for a year or longer. 
A brown, bro ken ring forms in the sap 
wood of wilt ing branches, usually in 
sp ringwood vessels of the current year' s 
growth. Other fungus d iseases and 
wounds may result in similar di scolo ra
tions. The d isease can be identified with 
ce rta inty only by isolating the fungus in 
the laboratory from suspected trees. 

Peop le who suspect Dutch elm di s
ea se in the ir elm tre es, should cut four 
p ieces of sma ll, newly wilted branches. 
Pieces should be one-quarter to on e
half inch in diam eter and about 6 inche s 
long, and show discoloration in the 
outer wood. Wrap the sample in waxed 
or heavy paper ; include your name, 
add ress, and location of the tree. Send 
the sample to the Du tch Elm Di sease 
Labo rato ry, 670 State Office Building, 
St. Paul, Minnesota 55 10 1. No charge 
is made for di agnosis of the disease. 

Chemicals kill bark beetles before 
they can transm it the fungu s to healthy 
trees. Spread of Dutch elm di sease 
through naturally grafted root systems 
can also be prevented . For mo re info r
mation on chemicals, sp ray ing, and 
root tr eatments, see Extension Folder 
21 1, "T he Dutch Elm D isease," avail
ab le from your local E xtens ion office 
or Bullet in Room, University of Mi n
nesota, St. Paul, Minnesota 55101. 

SOMEGRAr. PRESERVA11VES 
IfEFFECTIVE MOLD ..HIBITORS 

Grain treated with prop ionic acid 
or a propionic-acetic acid mix ture re
mained free of fungi in storage for 140 to 
210 days, but a grain preservative, Grain 
Shield, did not inhibit fungi development, 
says Experiment Station plant pathologist 
Clyde M. Christensen. 

Grain preservatives, a group of rel
atively new products that have received 
considerable publicity, are being promoted 
as a means of prevent ing mold growth in 
stored grain. They make it possible to 
store high-moisture grain without arti
ficial drying, cribbing, or ensiling. 

Treat ing grain with these preserva
tives is often referred to as "pickling," 
due to the vinegar-like smell of grain after 
treatment. Most grain preservatives con
tain propionic acid or a combination of 
propionic and acetic acids. Acetic acid , 
bett er kno wn as vinegar, is used to pre
serve pickles, which explains why the pro
cess has been tagged " pickling." 

In Experim ent Stat ion research, 
sorghum , corn , soybeans, and alfalfa pel
lets were treated with five-tenths to one 
percent propionic acid or a mixture of 60 
percent acetic acid and 40 percen t pro
pionic acid. Also, grain samples received 
the recommended dosage of Grain Shield
10 percent propionic acid and 90 percent 
inert materials. However, that product 
did not inh ibit fungi development on 
samples of moist stored grain. Even sam
ples treated with dou ble the recommended 
dosage were heavily invaded by fungi 
within a few days to a week . And when 
the temperature was raised, these t reated 
samples became heavily infested with 
mites, Christe nsen says. 

The odor of propionic acid became 
very faint or disappeared in grain samples 
treated with prop ionic acid or the pro
pionic-acet ic mixture when the samples 
were dried after several months of stor
age. But when samples were moistened, 
the odor became as evident as it had been 
before the grain was dried . 

Because of the odor and a ten dency 
for embryos of most corn kernels to turn 
medium to dark brown aft er treatment, 
such grain would almost certainly be des
ignated "sample grade " or "distinctly low 
quality ," Christensen says, if it passed 
thr ough state or federal inspection. Unless 
buyers and sellers agreed to waive the 
grading rules, treated corn would be dis
criminated against in marketing. 

The high storage hazard for alfalfa 
pellets is another consideration in the use 
of grain preservatives. Christensen says 
that alfalfa pellets should be stored at no 
higher than eight percent moisture con

tent because of the possibility of losses 
from fire . But it's not necessary to store 
the pellet s at 8 percent moisture to pre
vent molding , he adds . 

Grain treatment with five-tenths 
percent propionic acid might provide 
"a very attractive alternative to drying" 
if it would protect the grain from mold
ing at moisture contents up to 16 percent 
as it did in these tests, Christensen says. 

UNIVERSITY RESEARCHER AIDS 
IN ANTARCTIC SEAL PROJECT 

While most Minnesot ans faced the 
trials and tribulations of heavy snow and 
subzero cold , Jack Ot is, a cell geneticist 
with the Experiment Sta tion, spent the 
winter in " balmy" Antarctica. 

Otis, an assistant scien tist in the 
Departm ent of Animal Science, left St. 
Paul December 20 for Ant arcti ca near the 
Ross Sea, where the mercury soars to a 
" summer" high of about 40 degrees. 

For the third straight year, Otis par
ticipated in a seal study project funded by 
the National Science Foundation. He as
sisted other scientis ts who are attempting 
to determine wheth er it is economically 
feasible to harvest seals for food, fur , and 
other uses. If the scientists find this is 
possible, they will then determine how 
many seals can be harvested without en
dangering the species. Several large whale 
species and the southe rn fu r seal have 
almost been hunted to ex tinction, Ot is 
says. 

Donald Siniff of the University's 
Department of Ecology and Behavioral 
Biology and Albert W: Erickson of the 
Wilderness Research Cente r at the Univer
sity of Idaho , head the seal project. Otis 
flew with Erickson to Christ Church, 
New Zealand, then sailed on a U.S. 
Coast Guar d icebreaker to McMurdo Sta
tion, Antarctica. The entire tr ip took 
about 7 days. 

Cond itions in Ant arctica during Jan 
uary and February are more ideal than at 
any other t ime of the year for research 
work. During this time there is daylight 
24 hours a day and the chill facto r is less 
severe than during other seasons. 

Basic information was gathered on 
seal population distribution and density . 
Radio tracking devices were placed on the 
an imals to learn about the movement of 
individual seals and entire populations. 

Although the project is primarily 
concerned with seals, Otis gathered blood 
samples fro m penguins. This will enable 
him to study the bird 's chromosomes, 
the threadlike bodies that carry genes. 
At the University Otis is presently in
volved in chromosomal study of pou ltry 
species. 
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The Housing Shortage:� 
Can Wood Meet the Demand?� 

ROBERT D. THOMPSON� 
associate professor� 
Depart ment of Forest Products� 
College of Forestry� 
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Wood or timber hous es have been a dominant feature of 
U. S. architecture since the first sett lers set foot on our shores. 
Timber was abundant in America and since colonists were 
familiar wit h its use , wood's popularity as a building mater ial 
was insured. Timber -framed hous es were commonplace among 
artisan and agricu ltura l classes in the villages of southeastern 
England , an area where many early co lonists on ce lived. 

Types of Wood Constru ction 

Wood cons truc tion cons ists o f two basic stru ctural sys
tems: the horizontal tim ber bu ild ing and the frame building. 
Log houses in which timbers are stacked hor izon tally are prime 
examples of horizontal timber buildings. Frame buildings are 
characterized by upright o r vertical posts that support hori
zontal timbers. 

F rame buildings can be of two types: the heavy frame, 
sometimes called post and beam , and the light frame, which is 
used in most present-day single-family housing struc tures. 
Timber frame construction is used chiefly for larger buildings, 
but it is easily adapted to single-family homes. The heavy 
fram e timber stru ctur e has become the model for all modern 
bu ildings formed with steel or concrete. Concret e posts and 
beams fo rm the structur al framewo rk in th is system and the 
walls are filled in with stone, cement block , brickwork or 
some times with non -supporting window walls. 

The light frame wood building is the most pop ular for 
small st ructu res, especially single-family ho mes and apar tment 
buildings not over three stories high . It is relatively simple, 
fast , and uses smaller sized pieces of wood o r dimension lum
ber , as it is called. Smaller lumber allows more efficient and 
complete use of wood than if trees were only converted to 
timbers. Light framing employs a series of 2 x 4 uprights or 
" studs" that support headers o r lintels over relat ively short 
spans. Studs are normally spaced 16" or 24" apart compared 
to spans of 10 feet and longer in a post and beam st ructure. 

Wood has been less expensive than other bu ilding materi
als for housing. It parti ally accounts for the U.S. being the 
best housed nation in the world with an occupancy rate of 
0.6 persons per room . Abundance and renewabilit y of our for
ests account for the low cost of wood in the U.S. But wood 
is no t as well accep te d in all part s of the world . Wood houses 
are prevalent in cou ntries rich in forest resour ces and where 
their use has developed t radit ionall y- in the U.S., Canada, 
Oceania, Japan, and northern Eur ope (p rincip ally Norway and 
Sweden) . Rus sia, whic h has the largest share of the wo rld's 
forest reserves, is no t a leader in using wood for ho use con
struction. Develop ing nat ions use brick or concrete mate rials 
for perm anent hou sing; wood is largely used for rur al or 
temporary hou sing. 

Housing Shortage 
Hou sing is in short sup ply in all countries of the world . 

But acco rding to the Unite d Na tio ns Hou sing Center th at 
shor tage is most crit ical in developi ng co untries. In industrial
ly develop ed na tions, such as the U.S., the shortage of 
housin g affect s th e poor more than the middle and higher in
come groups. 
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The U.S. Department of Housing and Urban Develop
ment (HUD) has called for development of 26 million hou sing 
units, 2.6 million units annually, in the decade 1969-78. U.S. 
housing production exceeded 2 million uni ts for the first time 
in 1971. Less than 1~ million were produced in 1969 and 
again in 1970. So a substantial backlo g of housing start s al
ready exists , making it even more difficult for HUD to realize 
its goal. 

A major problem in meeting the U.S. hou sing goal is a 
shortage of skilled tradesmen. New approaches using mass 
product ion and engineering technology, and experimenta t ion 
with such non-wood materials as concrete, metals , and plastics 
have been encouraged by HUD. Operation Breakthrough, a 
program designed to develop new housing systems, has been in 
existence for 3 years. Of the 22 systems approved as finalists, 
six are total wood systems and others have incorp ora ted some 
woo d in their structure. 

Wood -Advantages and Disadvantages 
Manufactured hou sing systems using wood appear to of

fer the best chances for alleviating the U.S. hou sing shor tage. 
But the se systems require' a considerable amoun t of research 
to insure they are st ructurally sound and environmentally safe. 

Two characteristics of wood offer some importan t ad
vantages that are also considered objectionable for safe and 
sound construction. The se characteristics are that woo d is 
combustible and it decays. Advantages of these characterist ics 
are disposability by fire and biodegradability. However , the 
possibilit y of fire and the potent ial for deterioration if unit s are 
not pro perly constru cted are relat ive disadvantages. It is dif
ficult fo r the public to understand that wood houses or build
ings are actually safer than some buildings often regarded as 
fireproof. The public kno ws that wood burns and they have 
been con ditioned to associate fire with death and destruction . 
But earthquakes, tornadoes, hurricanes, and floods are mo re 
dest ructive fo rces than fire. And wood houses gener ally out
perform other types of st ructures when these natural disasters 
strike. Research being carried out in many countries is increas
ing our knowledge of the behavior of wood and wood-based 
products in fires. Informat ion from this research will show 
ways in which hazards can be reduced to an acceptable level 
and are likely to find early recognition for regulation pur 
poses. 

Hurricane Donna, whose 120-180 mph winds hit the 
At lantic Coast in early September 1960 , made the entire area 
from F lorida to New England a gigan tic laboratory for build
ings th at stood in its path. It definite ly demonstrated that 
wood frame buildings, properly tied and braced , will with
stand high winds that demolish rigid , so-called " hur ricane
proof' structures. The fact that woo d is flexible enables it to 
withstand stresses. 

Two huge earthquakes also strikingly indicated the su
periority of wood construction. A 1963 quak e at Skopje, 
Yugoslavia, destroyed an estimated 95 percent of the city 's 
homes and killed 1,050 of its citizens. Th e Alaskan quake at 
Anchor age on Good Frid ay 1964 destroyed 750 living units 
and killed 131 people. Bot h quakes were of nearly equal in
tensity. Research teams from the U.S. Forest Products Labora
to ry at Madison, Wisconsin , and from the American Plywood 
Association, Tacoma, Washingt on, concluded that the wide use 
.bf wood constru ction in Alaska may have been responsible for 
saving some lives in Anchor age. 

In Anchorage a 2-story wood frame hou se was no t 
damaged while a new 5-story , lift-slab apartment building on 
the next lot was totally demolished. A plywood-sided house 

The 1964 Alaskan earthquake toppled this ho me fr om its fo undation 
but the wo od house held its shape and he lped protect the lives of 
its occu pant s. 

dropped into a fissure 15 feet deep but suffered littl e damage. 
It could have been pulled ou t , placed on a new found at ion, re
paired , and reoccupied . 

Factory Housing 
In 1962 the lumber industry int roduced a new housing 

construction system called Unicorn . The name was chosen be
cause it provided a uniform basis for manufact uring housing 
components and involved a new con cept of coordinated modu
lar dimensioning. The system permitted faster planning and 
erection of a house along wit h more effic ient use of lumbe r 
and lower construction costs. Unicorn provided many workable 
ideas for the factory built hou sing indu stry that followed later. 

The latest modular framin g system is one jointly pro
moted by the American Plywood Association and Western 
Wood Products Association (WWPA) called Mod 24. Mod 24 
brings together a series of important construction advances 
made over several years and new data based on cost studies and 
struct ural testing of 24" spaced wall and floor support mem
bers. Th e Mod 24 system involves alignment of all basic stru c
tural members, producing a series of in-line frames using both 
lumber and plywood. Thi s system is now accepted by the 
Federal Housing Administration (FHA) and most building 
codes for single-story frame construction. Recent research has 
confirmed it can be used for 2-story buildings . Code approval 
for 2-story structures is expected soon . Savings in the range of 
$200 per house are claimed because less lumber and labor are 
requir ed. 

Industrialized o r factory built housing will probably as
(Continued on page 11) 
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reso ur ces technology satellite (known as ERTS-A) . The $ 112 
million spacecraft was launched in to a near-polar orbit Ju ly 
23, 1972. It circles the earth every 103 minutes at an alt itude 
o f abou t 570 miles. 

Aboard the orbiting sate llite is a wide array of sop histi
cate d electronic gear: a scanning device sensi tive to four dif
feren t wavelength band s of light , a th ree-camera re turn beam 
vidicon (similar to TV came ras), tape recorders, radio. t rans
mi tt ers and receivers . This package o f complex equipmen t 
scans an area approx imate ly 115 by 115 miles as it passes over 
the eart h . Any point on the eart h's surface is im aged every 18 
day s at th e same ho ur . It s senso rs pick up and ana lyze d iffe r~ nt 
intensities of light reflectance from the ground an d vegetation 
below. These differe nces are sensed and converted electron
ically to digits: the more intense th e ligh t reflected , the higher 
the number. Millions of these numbers are either recorded and 
stored fo r later tr ansm ission or beamed directly back to one 
of the receiving stations arou nd the globe or to on e of three 
sta tions in the United States, either Fairbanks, Alaska; Go ld
stone , California; or Greenbelt, Maryland. There , da ta are fed 
into co mputers or photographed on elect ron beam recorders 
to produce a com posite pho tograph-like image fro m the 
numerical signa ls. 

The spacecraft was o riginally designed to view the ear th 
with two systems , one using te levision came ras and the o ther 
a set o f light reflectance scanners. However , t he TV cameras 
developed a power problem . As a resu lt ~ he Rem ote S~n sing 
Lab is only receiving data fro m the scanning system . TIllS was 
of great concern initially since the shar pest images were ex
pected to come from the te levision cameras. 

Despite this ini tial set back , our s taf~ ~Ias ?een ple a~an tly 
surpr ised to find that even though television Imagery IS not 
being received, scanne r d.a ta are ext reme ~y goo d. A ~easure ~f 
the qu ality o f scanner Imagery was evidenced by the Lab s 
study o f a har dw ood forest in sou the ast Minnesot a. It was 
discovered th at a sma ll woodlot of t rees measur ing about 5 
acres was det ectable on the imagery. 

Despite the sate llite's extremely high alt itude, surpri sin~ 

ly small ground detail is sometimes visible. In .one study are~ in 
the Chi ppewa National Forest , it was possible to recognize 
differen t plan t com munities of trees in large groups extrem ely 
well. Ha rdwood tr ees su ch as aspen, maple, or basswoo d show 
up as beige areas; conifer trees suc h as pine , spru ce , and fir 
sho w up as dark brown areas ; grass, shrubs , and some crops 
show up as or ange areas; water appears b l ac ~ or dark ?~u e; 
man developed areas show up as gree n; and rrunes and tailings 
appea r white . 

The image signals received by the NASA data processing 
facility are reco rded on 70 mm film tr ansparencies . These 
films are then passed on to field project location s, su ch as the 
Remote Sensing Lab , fo r analysis. Plan t pa thologists, en.to 
mologist s, soil scientis ts, wildlife spec ialists, and eco nomists 
have joined in to apply the fin dings to areas o ther than stric tly 
forestry . 

T he satellite imagery is being studie d in the Remote 
Sensing Lab to determin e wate r qu ality in forested areas of 
Itasca Cou nty ; to determine forest land-use status and chang~ 
in portions o f the Chippe wa National Forest, southern Koochi
ching Co un ty , Superior ational Forest , It asca State Park and 
surrounding areas, and the ha rdwo od forest of . so~ theas t~ rn 
Minne sota · to classify and map forest ty pes and WIldlife habitat 
in mo st of the areas mentioned ; to detect and assess tree dis
ease in forested areas; to detect and an alyze saline soils in the 
Red R iver Valley ; and to ana lyze land-use conflict s on selected 
forest and rangeland areas in Mon tan a. 
The Remote Sen sing Lab has a fairly complete line o f equip
ment to analyze imagery from the space craft. An additive color 
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viewer enables our sta ff to make col or composite images from 
many different black and white images and to enhanc: the dif
ferences between objects. An image analyzer pernuts us to 
enhance the film images to a greater extent. Each gradation 
of red , blue, green , and near-infrared light tell s a story o f the 
land lying nearly 600 miles below. 

A secon d ERTS spacecraft is scheduled for laun ch in 
May 1976. The second satellite is expected to have the same 
typ e of sensors , bu t o f better qualit y, and an addi tional sensor 
to detect thermal infr ared energy . It is anticipated tha t it will 
be possible to pick ou t obje cts as small as 90 to 100 feet in 
diame ter with the TV cameras. The infrare d scanner will detect 
differen ces in heat energy o f o bjec ts. 
Desp ite the promise shown by ERTS imagery, remote sensing 
is not a total solution for many pollution and agricultural 
problems th at plague man. Many people believe that re.mote 
sensing usin g satellite photograph s will detect all crop disease 
cat astrophies th at happen around the wo rld before they be
come serious. But by the time the crop disease or infestation 
is detectable on spa ce photography , it ma y be too late to start 
an effective contro l program. 

However, remote sensing is being used successfu lly for 
many tasks. For example , on e of the Lab's projects involves 
assist ing the U.S. Department o f Interior 's Bureau of Land 
Managem en t in the survey of the surface resource values of a 
1,500 square-mile area in sout heaste rn Montan a, w~c h is 
underlain by st rippable coal. The land is largely pnvately 
ow ned, bu t min eral rights are retained by the fede ral govern
ment, wh ich has the responsibility for determining if, when , 
where , and how explo ita tion is to be accomplished. High al
t itude co lor in frared aerial photograp hy is being used to locate 
and evaluate surface resources of the region such as livestock )
forage , wildlife habi tat, forests, scenic areas, and a~che olog~cal 
sites. This information is be ing used to de termine specific 
areas where st rip mining migh t be allowed and how it can be 
don e with minimum damage to the envi ron ment. 

In o ther projects the Re mote Sensing Lab is working 
with the State Plann ing Agenc y and the Center fo r Urban and 
Regional Affairs in an at temp t to classify land-use areas for the 
State , and with the Space Science Center to detect the spre ad 
o f fo rest insect and disease infestation s. Ano ther project with 
Honeywell is investigating the possibility of automating the 
interpretation process from sate llite imagery . 

Besides the practical valu e in providing in format ion for 
resource management decisions, the Remo te Sensing Lab 
trains as many as 350 student s per year in aerial photography 
and rem o te sensing techniques. Students come from m any dis
cip lines to take advantage o f this training: wildlife , soils, 
geography, plant pathology, landscape architecture , ~e source 

community developmen t , eco logy , and fo rest ry. WIth con
tinuing improvement in remo te sensing equipment and a g r~w
ing body of research information, the future of remo te sensing 
as a to ol to manage the Eart h's resources seems promising. 

)� 
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HOUSING SHORTAGE 
(Con tinued from page 7) 

sume increasing importance in the U.S. because of the shortage 
of skilled labor. The original att ract ion of factory hou sing was 
reduced costs, but tran spor tation costs from facto ry to site, 
plant overhead, and profit often cancel savings on labor and 
materia ls. Factory built housing may still be the on ly answer to 
a serious labor shortage. An estimated 1 million addit ional 
man-years of labor will be needed in housing and other con
struction by 1975. Housing factor ies can standardize many 
skilled operation s. Factories also have greater pot en tial to 
produce more housing by using less skilled workers who are 
more numero us. Industrializat ion will undoubtedly lead to 
new structural systems and conce pts. New materials and com
binations of materials will be used to provide bett er and less 
costly housing. 

Since U.S. systems set the patterns for hous ing that will 
be adapted by developing nati ons, ext ra care must be taken in 
research and developm ent of new ideas to insure safety stand
ards and eco logical commitments are met. 

All Weather Wood Foundations 

A recent development that might benefit the housing 
industry is the all weat her wood foundat ion system. T his in
novation has been shown to be practical in act ual hou se con 
struction. The all weather founda tion syste m is fabricated of 
pressure-treated lumber and plywood, either on the site or 
in a factory. Pressure-t reated wood footing plates rest on a 4" 

All weather wood fou ndat io ns eli minate the need fo r concrete in 
hom es. Pressure -treated wood fo oti ng plates rest on a 4· inch or 
th icker bed of gravel. 

Pressure-treat ed plywood walls saved ap proximately $280 in mate rials and 60 man -hours in constr uct ion tim e at a Lexington , Maryland test site . 
No pro b lems with leaky basements occurred when Hurricane Camille dro pped 12 inch es of ra in on t he sit e where wood fou ndat ion homes were 
being tested . 
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All WEATHER WOOD FOUNDATION - Ay -

Basement Construction 

Floor Joist j 
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2" (NomInal) Plate ' Conc rete Slab 

Cross section of the all weather wood foundat ion. The dr ainage system 
under the concrete slab floor include s a sump wit h a posi t ive drain. 

or thicker bed of gravel. This elimina tes the need for con crete 
at all, except for a 3" thi ck concrete basement floor if it is 
preferred. Woo d foundation systems reduce possible delays 
due to inclement weather , result in cost savings for both ma
terials and labor, and pro vide more comfor table living in the 
basement area. 

A 1969 research project compared results and perform
ance of three pressure-treated wood basement foundations with 
a concrete block basement foundati on. Wood foundat ion pan
els were constru cted by Kingsberry Homes in their plant at 
Emporia, Virginia. Panels were erected in a housing project at 
Lexingto n, Maryland in Apr il 1969. Th e site was too wet and 
mud dy to build the cont rol masonry found ation. Using a 
group timing technique to record the labor conten t of each 
operation, it was determined that the wood foundation saved 
app roximately $280 in materials and elimin ated 60 man-hours 
of construction time on a single hou se. According to th e build
er, the wood foundation hou ses have been subjected to ad
verse weather conditions sinee they were construc ted, includ
ing a 12-inch rain that fell in a 24-hour period from Hurri
cane Camille. Much flooding and damage to other houses oc
curred in the Lexington Park area. During thi s time, hou ses 
with wood foundations were occupied , and families lived corn
fort ably with no problems from leaky basements. The unique 
drainage system in the wood foundation homes, including a 
sump with a posit ive drain to a storm sewer, allowed them to 
remain dry while other basement s flooded. 
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Planned Unit Development 

Th e American Wood Council is currently active in 
Planned Unit Development (PUD). The PUD involves a variety 
of hou sing types and relat ed community facilities such as 
schools, churches, recreational buildings, and shopping centers 
for new towns or large-scale suburban developments. An ex
ample of this type of development is Jonathan, a new town 
near Chaska, Minnesota. PUD uses a clust er concept to attain 
high den sity and prevent suburban sprawl. Pleasant architec
tural effects are being achieved with wood structures that 
blend in with exist ing terrain and natural land features. Skilled 
architectural designs with wood could provide homes with in
dividuality for the 701,000 families that reach potential home
buying age each year. 

The fo rest products industry has exhibited a long-time 
int erest in hou sing and will have a large role to play in al
leviating the U.S. housing shortage. Their past record , to
gether with the fact that wood is a renewable resource, places 
the industry in a favorable position to cont inue its effort 
to house the nation. 

Planned Unit Development (PUDI, such as the new town of Jonathan, 
Minnesota, involves a variety of housing types and community facilities. 
Homes are clustered to attain high density and to avoid urban sprawl. 
Architectu re is designed to blend in with t he existing terrain and 
natural features. 
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WILD RICE 
Historic Commodity Under Study� 

DAVID A. ZARKIN 
inst ructor 
Department of Information and Agricultural Journalism 

Research on a slender, rou nd , purplish-black grain could 
give several northern Minnesota communities a major economic 
boost. The grain crop in question is wild rice, sometimes called 
Indian rice or water oats. The expensive delicacy was once the 
stapl e food of Sioux and Chippewa Indians. 

To day , Minnesota ranks first in worldwide wild rice pro
duction. But University researchers question how long the state 
can keep a corner on the market if several problems are not 
solved. At one time , Minnesota had 90 percent of the world 's 
wild rice mark et. Now it produces about two-thirds of the 
world's supply of this precious grain . 

Minnesota Indians still harvest wild rice in the same 
way as their ancestors did centuries past-in shallow waters 
usually less than 3 feet deep. Wild rice seeds lie dormant on 
lake bottoms during wint er and germinate in spring. Resulting 
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plants produce more seeds, some that ripen late in August , and 
othe rs that ripen at differen t times and fall off plants as 
they matur e. 

Wild rice is always hand-harvested from public waters by 
the canoe -and -flail method . Stat e licenses are requi red to har
vest, buy, and process wild rice from publi c waters . 

In recent years wild rice has also been grown commer
cially in man-made paddies and harvested with mechanized 
equipment . It is st ill cleaned the same way as rice taken from 
lakes and rivers. But I acre in a const ructed padd y yields six 
to ten times as much wild rice as a natural stand. Even though 
commercial wild rice produc tion is relatively new, prospects are 
excellent for its continued success, say Universit y researchers. 

Grower Survey 

During 1971 , abou t 18 ,000 acres of wild rice was 
grown com mercially in the state . Most of this cult ivat ion took 
place in nort h centra l and northeastern Minnesota, including 
the Aitk in, Grand Rapids, Waskish, and Clearbroo k-Fosston
Gonvick areas. These areas are largely dependent on tourism 
and could benefit from a more diversified economy , accord ing 
to University agrono mist Ervin Oelke. Wild rice sells for about 
$4.80 a pound at the supermarket. At present prices, develo p
ment of commercial wild rice paddies is expected to cont inue 
its steady increase. 

Commercial wild rice production in Minnesota generally 
is on fairly inex pensive land, bu t diking and leveling this un 
developed acreage greatly increases the grower's initial costs. 
An Experiment Station survey sponsored by the University's 
Agricultura l Extension Service and Wild Rice Growers Associa
tion shows the average cost for establishing rice paddies was 
$167 an acre . These operations include land clearing, soil 
preparation, diking, water pumping systems, and fertilizer. 

All wild rice growers who applied for state water per
mits to plant the grain were surveyed. Thir ty-nine of 94 grow
ers who were cont acted returned survey fo rms. The survey 
revealed that average equipment cost per acre expect ed in 1972 
was $209 . Payrolls for commercial wild rice operations varied 
considerably-from nothing to $51,000 a year. Average pay
roll per acre in production in 197 I was $45 .50 . 

Besides more jobs on the farm-equ ipment sales and 
maintenance, harvesting, and processing provide other op
portu nities for employment and higher incomes in wild rice 
growing areas, Oelke says. 

Nine of the 36 growe rs indicated they started new 
businesses related to wild rice produc tion because of commer
cial wild rice development. Some businesses were in marketing 
and others in equipment and supplies. Most growers indicated 
land values have increased considerably in their areas due to 
wild rice production. One said land values have increased 300 
to 500 percent during the past 5 years. 

University scient ists who analyzed comments made by 
Minnesota growers concluded tha t research is needed on all 
aspects of wild rice productio n. Pro duction problems cited by 
growers include diseases, insects, weeds, blackbirds, fertilizing 
prac tices, overly thick stands in the second year, proper water 
levels, losses from shatt ered wild rice seed, and improper har
vesting equipment for wet soils. Many of these prob lems could 
be solved by better wild rice varieties. Other prob lems involve 
finan cing and marketing the grain . 

Improving Wild Rice 

Since 1960 , University scient ists have recognized prob-
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lems impeding wild rice production and have pressed for 
needed research . 

Recently funded research seeks to develop improve d 
varieties, seeding rat es and techniques, thinning methods for 
second and succeeding year paddie s, fertilizer use, and control 
of insects and weeds. 

Plant breeder Anson Elliott is collecting wild rice seed 
from natural stands and crossing them with presently available 
varieties in an attempt to " breed out" problems characteristic 
of wild rice: 

Shat tering of grain. This results in plant populations that 
are too th ick the second and succeeding years. 

Suscept ibility to disease. Plant pathologists will assist in 
developing disease-resistant varieties. 

Delayed growth or seed dormancy. Seeds fall into the 
shallow water in autumn but don 't always germinate the next 
spring. Dor mancy makes it difficult to change from an inferior 
to superior ty pe of rice in a padd y. 

Late maturit y. Late season production hazards could be 
avoided with an early maturing type. New variet ies would also 
provide a longer harvesting season . 

Long plant stems. Shor ter plants that stand better and 
are bett er adapted to machine harvesting are needed . 

Disease and Insect Contro l 

Plant pathologists Milton Kernkamp and Robert Kroll are 
observing, collecting, and att empting to identify causes of dis
eased plant s in commercial and wild stands. They are studying 
the life cycle of various diseases and how plants are affect ed 
by disease organisms. Fumigation is being researched as a 
means of cont rolling disease, since a primary infection source 
is field debr is. 

Plant pathologists are studyi ng stem rot organisms at 
plots develope d last fall at the Grand Rapids Experiment Sta
tion. Chemical control of leaf blight and the effect of plant 
density of disease incidence is also being researched at Grand 
Rapids. 

Plant breeders are lookin g at all aspect s of production, 
including the best time to thin plants, met hod s of thinning 
(cutt ing vs. pulling) , seeding depths, t ime of planting, tilling 
methods, use of herb icides in paddies, use of dikes, the relat ion 
ship betwee n fertility and plant populat ions , and the distribu 
tion of seed in the soil of thre e- and four -year-old paddies. 
Cultura l studies will make use of individual growers' fields in 
addition to the Grand Rapids plot s. 

Other questions facing researchers are how to get rid of 
seeds so they won't grow the following year and the amount of 
water needed per acre of wild rice. Seed dorman cy and storage 
problems are being studied this wint er. 

Ent omologist David Noetzel is comparing application 
rates and timing of chemicals to cont rol the wild rice worm 
which eat s the developing kernel. He is also studying the use of 
a combin ation insecti cide-bactericide for wild rice worm con
trol and other chemicals to cont rol the midge. Larvae of this 
insect attach themselves to the seedlings and eat the plant's 
leaves before they emerge from the water . A survey of other in
sects present in wild rice are being surveyed by the en
tomologist. 

All the se research efforts will attempt to reverse bio
logical trends limiting the potential of wild rice . The outcome 
should insure that wild rice continues to be a major econom ic 
stimulant in northeast and north cent ral Minnesot a. 
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EFARE FAM LI S 
ALopsided Stereotype 

DAVID A. ZARKlN 
instructor 
Department of Info rmation and Agricultura l Journalism 

The general public has an inaccurate image of mo thers 
receiving Aid to Families with Dependent Children (AFDC), 
according to the first section of an Expe riment Sta tion research 
study of Hennepin Coun ty AFDC recipients. 

The study was conducted by Margaret P. Grindereng, 
head of the Departm ent of Tex tiles and Clot hing. It. con
firmed some earlier findings regarding stereotyped attitudes 
toward AFDC recipients. Evidence from Ms. Grinde reng's re
search debunks the notion th at AFDC rolls are loaded with 
"welfare loafers." Abo ut 29 percent of the mot hers in a ran
dom sample of 100 Hennepin County families were working 
when the study was conducted . Of this group, almost 55 per
cent were employe d full time when interviewed. Employment 
was highest for women living in suburbs whose children were 
over I I years old and who had only one or two children 
at home. 

An overwhelming majority of the unemployed women 
said tha t if adequate child care were available , they would be 
interested in obtaining emp loyment. Even given the una ttr ac
tive possibility of giving up AFDC medical aid and the added 

costs involved in employment (transportation, meals, clothing , 
and possibly child care), 80 percent of the unem ployed ex
pressed a desire for employment. 

The often-heard charge that AFDC encourages women 
to have children out of wedlock and encourages fathers to 
desert their families appears unfou nded. The study revealed 
that only slight ly more than five percent of the sample were 
unmarried and two and one-half percen t had been deserted. 

Marital instability is another character istic often at
tributed to welfare recipients. Ms. Grindereng's stu dy shows 
that for almost 77 percent of the respondents it was the first 
marri age and for 67 percent it was the first and only marriage 
for both partners. 

Another common charge leveled against AFDC recipients 
is that they are destined to remain on public welfare rolls 
indefinitely . But the research study showed that 57 percent of 
the respondents had been on the program for less th an 3 years. 
For 74 percent , it was their first experience as AFDC recipient s. 

An overwhelming majorit y- 82 percent of the women 
surveyed-said they would be able to go off the program in the 
future. Families with five or more children and families on 
AFD C for more than 3 years were less op timistic about going 
off relief, Ms. Grin dereng says. 

Only 18 percent of t he families surveyed - 22 percent in 
city and 15 percent in the suburbs-had parents who had reo 
ceived AFDC. But almost 38 percen t of the families surveyed
5 I percent in the city and 25 per cent in the subur bs-had 
relatives who had received AFDC payments. 

Smaller families in th is study remained on AFDC rolls 
longer: Fort y percent of the families with only one or tW? 
children had been on the program for 5 or more years. Fami
lies with three or four children made up 26 percent of this 
group and 15 percent were families with five or mo re children. 

An assumpt ion frequently made about welfare recipien ts 
is that they were born in the South and moved north to take 
advantage of better welfare benefits . However , of the 25 per
cent who lived in anot her state some time during the past 
decade, on ly about 6 percent moved to Minnesot a from south
eastern sta tes . Some women who lived in another stat e during 
this time were born in Minnesota . They lived in another state 
for a limited time only beca use of their husband 's employ . 
ment , the research revealed. 

Welfare recipien ts were predominantly white , but minor
ity groups were dispro portionately represented on AFDC rolls 
compared to the total Hennep in County population. 

Often welfare recipients are pictured as little more than 
wande ring gypsies. A majority of the women in this study 
samp le-6 1 percent-had lived in their community for 10 years 
or more. Only 5 percent had lived in the communi ty for less 
than a year. But while man y women had stable residential 
patt erns related to a particular commun ity , the!r. cha ng~ of 
add ress within the community indicated less stability , Thirty
five percent of the families lived at their present address for 
less than a year and only about 23 percent lived at their present 
address for 5 years or more . 

Ms. Grin dereng's research shows that it 's not fair to as
sume that all AFDC mothers have little or no education. A 
third of the women in the sample received some type of 
traini ng outside of high school and college . Most of the train
ing was in business or vocatio nal schoo ls or through adult 
educatio n classes. 

Inadequate Clothing Allowances 
Clothing allowances for AFDC families should be based 

on current data so that gran ts t ruly represen t at least a "m ini-
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mum" subsistence level and not something below that figure, 
Ms. Grindereng says. 

"Clothing allowances have been the target of repeated 
complaints by AFDC mothers. Many of their complaints seem 
justified or at least worthy of study," she adds. 

The present monthly $8.25 clothing allowance which was 
raised from $7 in July 1969, is a fixed amount. Before 1966 , 
clothin g allowances in Minnesota were figured on a sliding 
scale by age and sex categories.The sliding scale was eliminated 
to simplify the intake procedure and reduce errors in computa
t ion . But it also reduced the grant for older children while in
creasing it for younger ones, Ms. Grindereng says. 

AFDC clothing allowance dollar amounts are based on 
three criteria: (1) the number of items considered "minimum" 
for each major apparel category ; (2) the rate of replacement 
considered "normal" for these item s; and (3) the minimum 
cost of each item , which is checked periodically in local mar
kets by welfare agencies. Occasionally , the apparel category 
costs are updated. 

Minimum number of items, replacement rates , and major 
clothing categories are established through studies of wardrobe 
inventories and family clothing purchases through the count y. 
But most of these studies were condu cted in the 1940's. The 
last Minnesot a study was completed in 1949. ''There is reason 
to question whether or not these studies still represent the 
normal patte rns of clothing expenditures or wardrobes for 
people in the 1970' s." she says. 

The life expectancies of many clothing items have been 
shorte ned by easy-care finishes. These finishes, in many cases, 
have also increased the cost of clothing. It is also quite possible 
that replacement rates for clothing have accelerated during the 
past 30 years since it is almost impossible to find many clothing 
items withou t easy-care features, Ms. Grindereng says. 

AFDC mothers in 1964 and 1965 began meetin g with 
Twin Cities area public welfare agency administrators to re
quest increases in the clot hing allowances. In 1969, AFDC mo
thers staged sit-ins at the Hennepin County welfare offi ce. 
DUring 1970 and 1971 , prote sts, marches, and rallies were 
held in the Twin Cities to focus att ention on t he clothing 
grants , which mothers felt were insufficient to provide ade
quately for their families. 

Emergency allowances above $8.25 per person a mont h 
can be made when clothing is lost , stolen , or damaged beyond 
repair. But funds available for emergencies are limited. Minne

sota does not have special allowances, as some other states 
do, for winter or back-to-school clothing where need can be 
shown. Until 1968 , Minnesota had a supplemental fund for 
special clothing needs , such as for graduat ion exercises, con
firmations, or scouting. But this fund is no longer in existence. 

In Hennepin County a small supplemental fund for gym 
needs for grade school children was lowered in 1972 from $5 
to $3 for stud ents in grades 1-6 and from $15 to $9 for children 
in grades 7-12. 

Ms. Grindereng cites the importance of adequate clothing 
for emotional and social well being as well as protection 
against the weather. Studies have shown that many students re
fuse to go out or participate in social act ivities because of in
adequate or inappropriate clothing. This can be critical in 
adolescence when acceptance by a youngster 's contemporar
ies is very important. 

"Whether or not the clothing allowance is sufficient for 
most AFDC children to participate in the range of social 
activities common to their peers is open to question. In some 
cases, it has been demonstrated to be insufficient for them 
even to att end classes in schools . 

"Since clothing allowances have most frequently been 
the target of complaints by AFDC recipients, a stu dy of the 
basis for these allowances seems impor tant to determine if the 
allowance is in fact a weak link in the total bud get chain," 
she says. 

A budget designed to meet a minimum subsistence level 
leaves no margin for error . An additional strain is put on the 
family's money management if they miscalculate a basic budget 
categor y. The AFDC family generally must "borrow" the dif
ference from funds provided for another basic category to 
compensate for an error in another category. 

' 'The psycho logical and social stresses characteristically 
present in so many AFDC families may be increased by the 
hopelessness of providing even minimum standards in all basic 
budget categories," she says. 

Studies have indicated tha t age and sex make a difference 
in clothing needs . The number of children in a family and the 
sex sequence of the children also affects clothing requirement s. 
Where the family lives may have a bearing on its clo thing prob
lems. At present only 20 percent of the tota l Hennepin Coun
ty AFDC case load lives in the suburbs, but that percentage 
is on the rise. 
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