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MINNESOTA'S FORESTS lon g 
have been valued and harvested 
as a great economic resource. 
Minnesotans have cherished the 
fore sts, lakes, st reams, and w ildlife 
for th eir beauty and privacy. 
Communion w ith nature 
contributes to our sense of w ell
being, to th e importance of our 
indiv iduality , and to a mysteri ous 
restorat ion of our spirit. 

Out of our experience and 
research, w e have come to learn 
that our fo rests st ill have mu ch to 
contribute to the state's econo mi c 
growth and substance. More 
research is needed on unu sed, 
overaged tr ees and species. We 
should fi nd w ays of tapping the 
potenti al produ ctiv ity of all ou r 
fo rest lands. New products mi ght 
be developed from und er-util ized 
tre e species and heretofore wasted 
bark, leaves, sma ll branches, and 
other parts. New manuf actu ri ng 
proc esses for wood prod ucts 
should be explored. Wood as a 
renewable fu el source needs m ore 
invest igat ion. 

Managing forests and related 
natural resources for esthet ic 
values and recreation and 
maintaining intricate ecological 
balances affectin g cl imate, wa ter 
resou rces, land productivi ty, and 
species balance are still on ly 
f ragmentaril y understood. 

As the art icles in th is special 
issue show , our scient ists have a 
broad understanding of th e 
opportunit ies that ex ist and th e 
talent to seek them out. Top 
scient if ic ta lents and adequate 
funds are keys to future 
accom plishments. But research 
leadership is important, too. 
M innesota has been fo rtunate in 
this regard. 

Since World War II, the per iod 
of signal accompl ishm ents in 
Forestry, two men, f irst Frank 
Kaufert and now Dick Skok, have 
prov ided outstanding local and 
nat ional leadership for forest ry 
research. We salute th em and th e 
forestry researchers wh o have 
cont ributed to the stre ngth of our 
forestry resources. 
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Diamond 
Jubilee of 
Forestry 
Research 
RICHARD SKOK 
Dea n, College of Forestry 

WHEN THE COLLEGE of Forestry 
w as establi shed in 1903, it w as 
commission ed by President 
William Watts Fowell to underta ke 
research ", . . in all ph ases of 
forestry" as well as " . . . the 
training of foresters to m anage 
forest lands." In 1978 we can look 
back on 75 years directed to 
fulfilling these very mi ssion s. 

The College, in partnership 
with th e Agricultural Experiment 
Stat ion, has had a cont inuous and 
rich forestry research program 
begun at the turn of the century 
under th e leadership of Samuel B. 
Green. Space do es not permit 
tracing this research program in 
detail. Establi shment of th e 
Cloquet Forest Exp eriment Stat ion 
(now Forest ry Center) in 1910 
provid ed an im portant impetu s for 
forestry research in M innesota. 
Efforts of th e College were 
minimal ly funded, howe ver, over 
th e first 50 year s. Despite this, 
sub stanti al study results w ere 
achieved in such diverse areas as 
tree species adaptability, wood 
preservat ion, shelterbelt design, 
reforestat ion techni ques, and 
forest land use and taxati on . 

From 1950 to 1975 substant ial 
g ro wth in both state and federal 
support for forest ry research 
occurred th rough the Agricultural 
Experiment Station. Mu ch of this 
expanded research eff ort logicall y 
is being conducted by faculty of 
the College of Forestry. The 
rapid ly growing demands on our 
forests and related resources in 
Minnesota and the declining 
acrea ge base of for est land require 

Dean Ri chard Sko k (pho t o by Dave Ha nsen). 

t he cont inual search for 
inform at ion and kno w ledge that 
w ill unlock the problems these 
t rends pose. Our current research 
effo rts, parti ally described in th e 
art icles in th is issue, are focused 
on two broad needs : 
• increasing the product iv ity of 
forest land for those produ cts, 
serv ices, and ame nit ies it is best 
capable of y ield ing or designated 
to produce, and 
• improvin g th e ut ili zation and 
usefulness of avail able timber, 
recreati on, w ild li fe , w ater, and 
scenic resou rces. 

At present about 40 percent of 
th e land area of Minnesota is 
forested . Of this, more than six 
million acres of forest land is 
ow ned and adm inistered by th e 
state and count ies. The industry 
based on forest and wood 
products produces w ell over $1 

bill ion of value in the state 
annu ally. Minnesota's fo rests 
provide vast outdoor recreation 
opportunit ies, exte nsive w ild life 
habitat , and a sign if icant port ion 
of our wa te r supply. Forests and 
fo res try are imp ortant to 
M innesota. 

It is est imated th at less than 
one-half of one percent of th e tota l 
identifiable annual doll ar value 
produ ced by our forests and forest 
products industry is spent 
annually on forest ry research. 
Because of t he nature of forest 
resources man y of our research 
projects are long term 
undertakings depending on a 
cont inuity of effort and support. 
We firmly believe the reco rd of 
past and current accomplishment 
and the importance of this 
resource merits the cont inued 
support of this program by th e 
people of Minnesota. 
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M INNESOTA'S FORESTS 
contribute in man y ways to t he 
social and econom ic we ll being of 
the state. Th e g row ing forest 
products industry con tri butes 
substant ially through taxes and 
business investments to th e state's 
eco nomy. The ro le of forests in 
determ ining the quality of li fe, 
especially in terms of recreation 
opportunit ies, is also w ell known . 

Minnesota's forests have th e 
po tent ial for yet increased 
cont ribut ions to the state's 
economy; th ey are presently 
growing more wood each year 
th an is being harvested. The 
present annual surplus of almost 
2.5 million cords is mostly in 
ov ermature aspen and low qual ity 
northern hardwoods. The aspen 
su rplus poses a problem, 
how ever, because if it is not 
harvested in th e next one or tw o 
decades, a substanti al po rti on will 
be lost to natu ral death and decay 
and th e sites will revert to less 
productive vegetation. Unbalanced 
stand age-class distri butions as 
well as less than opt im al 
dis tributions of species and cover 
types acro ss the state present 
other pro blems forest m anagers 
must face in th e com ing years. 

In cont rast w ith the present 
surplus of timber is the lon g-range 
predi ction of tim ber shortages in 
the state. By th e year 2000, th e 
demand for our fo rest resources 
by the forest industries m ay 
exceed the supply. Such a 
situat ion is based on the 
assumpt ion of current standa rds 
of harvest, man agement, and 
ut il izat ion. Increased adoption of 
f ull -tree harvestin g, im proved 
efficiencies of resource utilizati on 
in manufacturin g, and ut ili zation of 
current ly unu sed wood w astes can 
change the long range out look for 
ti mber supplies in the state. New 
uses such as energy producti on, 
however, could add to t he 
pressures on th e resource. 

One im portant area of research 
is the assessme nt of the impacts 
of increased harvestin g acti vities 
on the forest resource. There is 
ev idence tha t increased cutt ing of 
the overmature age-classe s and 
transition to more balanced levels 

of growing stock by stand age
class could increase growth by as 
m uch as 25 percent. Add it iona lly, 
grow th increases of 20 to 40 
percent are possible through 
intensified manag ement pract ices. 
Intensive cultu re of selected forest 
tree species including hybrid 
poplars prom ise y ields fi ve to 
eight times higher than present 
timber stands. The econo m ic 
feasib ility of such intensive fiber 
product ion systems is und er 
invest igation. They have th e most 
potential for cur rently marginal 
agricult ural land. 

To avoid losses in overmature 
ti mber and speed th e conversion 
to full regul ation of our forest 
resou rces, new uses for w oo d 
such as part icl e products and 
energy prod uction sho uld be 
cons ide red. Wood can cont ribute 
to t he so lut ion of pendin g energy 
shortages and appropri ate 
conve rsion technol ogy is available 
for im mediate impl ementation . 

W ood can be a t echn ically and 
economically feasibl e source of 
energy for electric pow er genera
t ion in Minnesota today. Severa l 
areas in th e state w ith larg e 
surpluses of overmature aspen 
and un derutilized low quality 
hardwoods have th e pot enti al to 
supply small wood-fu eled pow er 
plants on a cont inuous basis. The 
most suitable region is th e north
w estern part of the state . Sm all, 
local wood-fueled power plant s 
are almost com pet it ive with fossil 
fuel pl ants of th e sam e size and 
offer many advantages . Adv erse 
env ironme ntal im pacts of th e 
pla nts are small because of t he 
low sulphur conte nt of wood and 
there is the possibil ity of capturing 
the w ood ash for recvcli nq as 
fert ili zer. Th e econo m ic im pacts of 
smal l pow er plants based on local, 
renewable resources are estimated 
to be substantial. More th an 200 
permanen t jobs would be gener
ated w ith th e const ruct ion and 
operat ion of a 25MW pow er plant , 
for exam ple. Such a plant could 
prov ide elect ricity for about 25,000 
people. Th e elect rici ty is prod uced 
closer to the consum pt ion area 
and in many cases could be car
ried along ex ist ing pow er lines, 
elim inat ing th e need fo r new high 

vo ltage lin es. Regi on al energy self
suff iciency is one of the greatest 
pos it ive benefi ts of ut ili zing a 
local, renew abl e resource. in
creases in bas ic em ployme nt, and 
revitalizati on of regi onal w ood 
industries would contribute to 
regional econom ic stability . In
creased cutting of low quality 
stands can lead to improved 
growth, im proved habitat for w ild
li fe, and improved recreat ional 
access. 

Current timber surplus, pro
jected timber shortages, and 
unbalanced inventories by age
class po se chall enging problems 
for research on forest resource 
devel opment. Recent progress has 
prov ided uniqu e opp ortunit ies to 
assess our forest resources and 
analyze opportunit ies for investi ng 
in our timber lands. As an exam 
ple, the 1976-77 forest inventory 
data are g iv ing us an up-to-date 
pictu re of forest condit ions on a 
regi on al basis. Techniques are 
also just becoming ava ilable to 
faci litate m ore com plete stand 
description at th e local or manage
ment level and to project future 
condit ions of fo rest inventories 
und er alte rnat ive silv icultura l t reat
ments. Follow ing the ident if icat ion 
of econom ically promising m an
agem ent alternat ives v ia invest 
m ent analysis , regi on al econ om ic 
models are bein g utilized to assess 
th e pote nt ial econo m ic, social, and 
env ironme nta l im pact of alte rna
tives after th ei r implementati on . 

There ex ist many more 
opport unit ies to improve our 
forest resour ces than th ere are 
funds o r manpowe r to handle th e 
job. Th e limited availability of 
m anpower and capi ta l em phasizes 
th e need to consider th e t rade-offs 
among alt ernative m anagement 
st rategies. Strategies th at 
contribute th e most to t he public 
we lfa re are being identif ied. 
Projecti ons of supply and demand 
under reasonable assumptions 
concern ing timber utilization , 
popu lation growth, and overall 
economic conditions w ill help 
identify th e funding for 
management programs required 
to meet the needs of all users of 
the forest resource. 
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Utilizing Low Grade 
Hardwoods 
STEVEN SINCLAIR, ROBERT ERICKSON, 
and JAMES BOWYER 
Department of Forest Products 

MINNESOTA IS BLESSED with 
abundant forests. Its forest 
products industry employs over 
56,000 people who produce over 
$1 billion of products annually. 
However, Minnesota utilizes less 
timber per acre than any other 
Lake State. Hardwood trees are 
growing much faster than they are 
being cut. For example, from 1960 
to 1977 in Carlton, Cook, 
Koochiching, Lake, and St. Louis 
counties, the volume of 
hardwoods increased 19 percent. 
Many species such as aspen and 
paper birch are short lived and, 
even though their volume may 

Equipment that chips harvested trees for particle products allows greater use of low 
quality trees and makes the utilization of a much larger proportion of the tree more 
economical (phot o by Richard Sko k l. 
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increase, their quality will 
decrease after they reach maturity. 
There is an increasing need to 
effectively ut ilize our hardwoods 
as they reach maturity. 

The Department of Forest 
Products in the College of Forestry 
has long been aware of the need 
for increased utilization of 
hardwoods and for a more 
integrated approach toward the 
utilization of hardwoods and 
softwoods in our state. In 
responding to this need, a 
contin uing effort in hardwood 
utilization has centered around 
investigating the use of aspen for 
many purposes. However, th e use 
of other species has not gone 
untouched. Research efforts have 
been directed towards the kiln 
drying of oak and the marketing of 
other low grade hardwoods, 
especially elm. Recently there has 
been an emphasis toward an 
integrated approach to the 
harvesting, processing, and 
marketing of our t imber. This will 
increase the number of trees and 
proportion of each which are 
utilized from a site and will insure 
trees are used for those products 
which provide the greatest 
economic return. A training 
program for the continuing 
education of sawmill operators, 
dry kiln operators, and others 
complements the research 
program. 

Aspen, our state's most 
abundant timber resource, was for 
many years thought to be of value 
only as a fiber source. However, 
with potential shortages in spruce, 
pine, and fir for house framing 
lumber, research was begun to 
evaluate the suitability of aspen as 
a substitute for these species. 
Various sawing techniques were 
examined to determine the ones 
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which would produce the 
straightest lumber after kiln 
drying. Test homes were built with 
aspen lumber, and marketing 
surveys of lumber dealers selling 
aspen were conducted. Drying 
problems with aspen lumber have 
been studied and visual criteria for 
sorting the lumber before kiln 
drying have been identified. The 
use of presorting shows great 
promise for increasing drying 
efficiency and product recovery. 
The economic feasibil ity of a 
variety of different manufacturing 
methods for aspen were studied, 
and the most profitable methods 
identified. Research in aspen 
utilizat ion and processing has 
been f rui tful, fo r aspen has now 
become an important species to 
the lumber industry in Minnesota. 

Problems in utilizing other 
hardwoods are also being studied. 
The kiln drying of two-inch thick 
green oak lumber can take as long 
as three to four months. The 
expenditures of time and energy 
involved in this process are 
prohibitive. However, recent 
research in the Forest Products 
Department has shown that it may 
be possible to shorten the 
com mercial drying time by about 
20 percent without increasing 
drying degrade of the lumber. Thi s 
constitutes a significant sav ings 
w hich can increase our lumber 
industry's competitive position. 

A Finnish product, blockboard, 
is being adopted to utilize 
hardwood species in M innesota . 
This panel product can be used 
similarly to plywood and 
particleboard and w ill be ma de 
from combinations of nat ive 
nardwoods. A major advantage of 
blockboard, in addition to using 
our native woods, is that a 
blockboard plant requires only one 

fourth to one third as much 
money to build as a plywood 
plant. 

A beautiful example of 
research matching native forest 
resources with local needs is the 
pioneer work in the use of elms 
killed by Dutch elm disease. One 
project is evaluating the use of 
elm lumber as a facing for 
highway noise abatement walls in 
the Twin Cit ies. An elm wall has 
just been erected and results are 
promising. The potential market 
for elm and other native 
hardwoods used in this manner 
approaches 500,000 board feet per 
year. The Forest Products 
Department has also provided 
technical assistance on the fuel 
potential of d iseased elm and its 
availability to the Stillwater w ood 
pelletizing pro ject. 

In addit ion to single species 
research, work is being done to 
integrate the use of Minnesota 's 
forest resou rce. The thrust of this 
effort is to insu re the best 
economic return from each part of 
the tree. Fo r example, the 
departm ent recently completed an 
economic evaluation of the gains 
to be derived from sorting the 
high qual ity po rt ions of tre es for 
lumber during whole-tree chi pp ing 
operations. W ork in this area 
emphasizes the tota l tree biomass 
and evaluates the best use of all 
parts of the t ree, even down to th e 
bark. 

In addition to its research 
act iv it ies the Forest Products 
Department operates training 
programs for members of the 
wood industry. Several sawmill 
clinics are held each year in 
various parts of the state. Short 
courses on kiln drying, hardwood 
lumber grading, the retail lumber 

A cross section view of blockboard 
shows the use of native hardwoods laid 
edge to edge and overlayed w ith ve neer 
(photo by Steven Sinclair). 

business, and other topics are also 
offered annually. By keeping 
industry members informed of 
new develo pments and 
techniques, the dep artment hopes 
to help Minnesota's industries 
rema in efficient, pr od uct ive, and 
competitive. 

Even with its abundant fo rests, 
Minnesota still imports more 
forest products than it sells 
outside the state. With markets 
existing close to home, th e 
prospect of growth for our state's 
industry seems good. Our 
program of forest products 
research combined with vigorous 
train ing programs will continue to 
provide the technical information 
needed for the forest products 
industry to grow, remain 
competitive, and provide an 
increasing number of jobs in the 
state. 
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a er Fares s, and Research: 
A Minnesota Partnership 
KENNETH N. BROOKS and 
JOHN C. CLAUSEN 
Department of Forest Resources 

FORESTS AN D WATER coexist in 
a partnership not unlike th e bond 
between man and w ater. Forests 
need water to exist. Likewise, 
forests regu late runoff and to 
some extent help purify flo w to 
st reams and lakes. If this balance 
is alte red in any way, changes 
occur. Thus th e managem ent of 
forests encompasses the w ater 
resource as well as ti mber, w ild life 
habitat, outdoor recreation and 
fo rage prod uctio n. 

The primary research goa l of 
forest hyd rologists at the College 
of Forestry has been to 
understand the lin kage betw een 
forests and water in M innesota 
and explain how changes in the 
forest env ironment affect the 
water resource. Nowhere is the 
associati on between forests and 
wa ter more evident than in 
M innesota. Forests provide the 
sett ing for most of our 15,000 
lakes (10 acres in size or greater) 
and form th e headw ater areas to 
three maj or watersheds: the 
M ississip pi River, Red-Rainy 
Rivers, and Great Lakes. 

Research in forest hydrology 
ove r the past several years has 
addressed many mult i-disciplinary 
resource problems facing the State 
and region. Some resource 
problems w hich the Coll ege has 
stu died include: 

Wh at are the effec ts of 
mechanical harvest ing of ti m ber 
on so ils and on w ater movement 
into and throu gh forest soils? 

How does outdoo r recreat ion in 
the Boundary Waters Canoe Area 
affect water quality? 

How do users of recreational 
areas perceive wa ter quali ty? 

Can w e dispose of wastew ater 
f rom smal l communit ies in th e 

Iron Range and, at th e same ti me, 
revegetate m ine spoils? 

Can aeria l pho tography be 
used to detect and monitor the 
quality of lakes in M innesota's 
remote areas? 

Can we develop better 
computer models capable of 
predictin g snow m elt and 
st reamf low from forested 
wa tersheds fo r bett er fl ood 
forecasts? 

What are the effe cts of various 
forest m anagem ent alternatives on 
w ater quality and w hat are the 
econom ic effe cts of changing 
w ater quality? 

As evi denced by this list of 
recent research activ it ies, forest 
hydrology studies f requent ly 
involve othe r disciplines such as 
soils, recreation, rem ote sensing 
and econom ics, to name a few . 
The com mon denominator in most 
of th e past and pr esent research is 
the water quality problems which 
accompany man 's act iv it ies in th e 
forest. 

Present ly, fo rest hydrologists at 
the College of Fo rest ry are 
involved w ith two major wate r 
quality-land use research projects. 
One project is aim ed at 
understanding wa ter qu ality 
characte rist ics of st reamf low from 
forested wa tersheds. Th ree 
watersheds in northeastern 
M innesota on the Superior 
Nat ional Forest, have been 
instrum ent ed to measure 
st reamf low and w ater qu ali ty 
characte rist ics such as suspended 
sediment, nitrogen, and 
phosphorous. Th ese watersheds 
w ill be m onito red for several years 
to determine natural w ater quality 
characterist ics. Tim ber w il l t hen be 
harvested on tw o of the 
w atersheds and monitorin g w ill 

cont inue to determ ine th e 
harvest ing effects on non-point 
pollu t ion. The lack of such 
inform at ion today is hampering 
efforts by the State of Minnesota 
to establish management 
guidelines to m eet water quality 
goals. 

The second majo r pro ject 
involves evaluat ing proj ected 
peat land develo pment. Potenti al 
large scale harvesting of peat for 
such uses as fu el or hort iculture 
poses several hydrologi c and 
other environmenta l qu estions. 
Peat lands cover about 12 percent 
of M innesota and up to now have 
remained relat ively und eveloped. 
Will harvesting peat on th ou sands 
of acres increase flooding during 
w et years such as 1978? Or, w ill 
such harv est ing redu ce st reamflow 
during drought periods such as 
1976? Al so, w ill nut rients be 
released from such harvesti ng and 
if so, how will the qual ity of 
downstream lakes and streams be 
affected? To provide answ ers to 
these and ot her qu estions, the 
College established a centralized 
f ield laboratory at the Cloquet 
Forest ry Cent er and established 
several study sites scatte red 
throughout major peatl and areas 
in no rth ern M innesota. 

Inform at ion leadin g to a bett er 
understanding of th e M innesota 
partnership betw een fo rests and 
w ater has been developed. Many 
of M innesota's water resource 
problems have been resol ved by 
such research. Many have not and 
are yet to come. With continuing 
research in fo rest hydrology 
perh aps we can utilize th e 
extensive natural resou rces in 
Minnesota without damaging one 
of our greatest resources and one 
for wh ich w e are famous - our 
wa ter. 
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ood roducts for� 
a Str 

FRANK KAUFERT 
Dean Emeritus. College of Forestry 

ctures� 
THE FOREST HAS BEEN th e 
sou rce for w ood in its great 
variety of forms - from posts for 
fences and logs fo r log cabi ns 
through lumber and such panel 
pro ducts as plywood , 
part icleboard, hardboard, and 
insulating fi berboards. These have 
been and continue to be th e 
principal material s used in 
st ructures on farm s and ranches in 
the U.S. and man y other count ries. 
Farm and ranch const ruct ion is 
one of our largest w ood uses and 
on e that w ill cont inue to be 
important even th ough the 
number of farm s and ranches is 
decreasing and such subst itutes as 
steel and concrete are fin ding 
add ed use. 

Because of the magnitude of 
the use of w ood for farm 
st ructures, the increasing cost of 
wood products, and the need to 
conserve our forest resources, it is 
important that w e make every 
possible effort through forest 
products research to st retch the 
supply of wood pro ducts . In 
addit ion, we should pursue 
forestry research directed toward 
grow ing more and better tree s and 
forests for the product ion of wood 
prod ucts. The potential for such 
forest products research is 
indicated by th e follow ing 
examples taken from the research 
pro gram of the Department of 
Forest Produ cts, College of 
Forestry, over th e past 30 years. 

Experimental far m bu ildi ngs, such as t his tu rkey shelter at the Rosemount Experimen t Station, demonstrate new t echniques in slabbed 
pole co nst ruct ion and bu ildi ng insula tion, as well as t he use of prese rvat ive-t reated wood po les (ph ot os by John Neetzell. 



Wood Preservation Research 

Wood preservat ion research is 
designed to increase the durability 
or service-life of wood pro ducts. 
Increased durability can 
somet imes be obtained through 
changes in the design of 
structures and by using wood only 
in applications for which it is well 
suited. However, most of th e 
increased du rability of wood 
products is obtained by treating 
th e wood prior to use with va rious 
chem icals - commo nly call ed 
w ood-preserving chemicals. Such 
treatment can be applied by 
farmers or ranchers to posts and 
oth er wood products used in 
conta ct with the soil or in other 
uses wh ere decay and insect 
attack are likely to occur. 

Farm and other fencing, such 
as that for highway right-of-ways, 
provide examples of how wood 
prese rvat ion research has paid 
rich div idends. Treatments have 
been developed to increase th e 
durability of wood fencin g and 
treated wood fence posts are 
generally recognized to be 
superior to substitutes in m ost 
w ays. How ever, treated posts are 
harder to set. This short-coming 
has been ove rcome by the 
develop ment of a low cost power 
driv er that can be used on farms, 
ranches, and other locations. 

Mecha nical Fence Post Driver 

The mechanical fence post 
driver was developed by th e 
University in cooperat ion with the 
Danuser Company of Fulton, 
Missouri, and involved research 
extending over five years. By 
combining th eir expertise and 
facilities, the University and th e 
Danuser Company were abl e to 
complete this successful research 
effort in probably half the time 
and at half the cost it would have 
taken either of the cooperators 
working alon e. 

Development of the multiple-post "Rosemount fence corner" has given farm and right 
of -w ay fences a sturdy, economical foundation. 

The mechani cal driver is 
presently being manufactured in 
large numbers (many thousands) 
by the Danuser Company and is 
sufficiently economical for use by 
larger farmers or ranchers, by 
groups of smaller farmers, and by 
highway departments. This 
development has not only kept the 
long-lived treated wood fence post 
compet it ive, it has done aw ay with 
much hard labor formerly involved 
in digging or drilling post hol es. 

Vacuum Treating Wood 

Although fence posts and oth er 
wood pro ducts can be treated by 
cold soaking in vats, drums, or 
tanks of preservative solutions, 
bett er penetration of preservatives 
can be obtained if th e treating 
pro cess includes a vacuum period 
to rem ove the air from the wood. 
The construction of a simple and 
economical vacuum treating tank 
was first researched after World 
War II. The first plant using such a 
vacuum tre ating tank was built at 
the Coll ege of Forestry's Cloquet 
Forestry Center in 1948-1950. This 
small experimental treatment plant 
has been used annually since 
construction and has more than 
lived up to the expectations of 
those who designed and built it . 
However, more important than 
how this experimental plant has 
performed is the fact that it has 

been the model for larg er vacuum 
treating tanks that have become 
the basis for larg e wood 
preserving plants treating millions 
of dollars of forest products 
annu ally. 

Examples of other research 
projects that were equally as 
successful and productive as the 
fence post driver, wood 
prese rvation , and vacuum treatin g 
tank work include the Rosemount 
fence corner, the slabbed wood 
pole for farm buildings, 
preservat ive stains for farm 
buildings, the so-called "inside-out 
barn ," and a variety of other farm 
structures involving speci al 
features aimed at better 
performance, longer servi ce life, 
and the use of lower cost raw 
materials. 

These examples of what has 
been accomplished through 
research on improving th e use of 
wood in farm structures indicate 
what could be accomplished in th e 
future through a much expanded 
program of research. If such an 
expanded program of farm 
structure improvement research 
could be undertaken in the 1978
1988 decade, th e estimated cost
benefit ratio of 1 to 25 for the 
1948-1958 farm structures research 
described above would, no doubt, 
be surpassed. 
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lntensive Forest Management� 
Insures Fu ure Wood Supply� 
AL VIN ALM , CA RL MOH N. and EDW IN 
WHI TE 
Depart ment of Forest Resources 

Al vin A im exam ines black spruce plugs 
grown in cavities of styro -blo cks (photo 
by A I Hall gren ). 

MORE W OOD FROM FEWER acres 
is the chal lenge which foresters in 
Minnesota and elsewhere will face 
in the future. These pressure s will 
result from an increase in th e 
dema nd for forest products 
associated w ith a rising population 
and a reduct ion in th e area of 
commercial forests as land is set 
aside fo r recreation al purposes, 
highw ays, power lines, pipe lines 
and a multitud e of other uses. 
Econ omists have projected a 
nati onwide shortage of wood by 
th e year 2000. In M innesota w e 
are particul arly con cerned with the 
future availability of w ood from 
conifers needed to keep our pulp 
and paper industries health y. 

Intensificati on of forest man
ageme nt is perhaps th e most 
promising w ay of insuring our 
future wood supply. Growth on 
mu ch of our com mercial for est 
land is w ell below its potenti al, 
and relatively modest investments 
could raise productivity signifi
cant ly. Coll ege of Forest ry scien
tists are deeply invol ved in th e 
developm ent and evaluat ion of 
practices which can be used to 
achieve these gains. Three areas 
in wh ich m embers of th e College 
have ini t iated research because of 
their potenti al va lue as compo
nents in intensive management 
systems are: genetic improvement 
of plant ing stock; development of 
plant ing systems using contain 
erized seedlings, and use of fertil 
izers to accelerate tre e growth. 

Geneti c improvement of 
plan tin g stock is one of th e most 
potent tools for increasin g th e 
pr odu cti vity of forest plantati ons. 

Genet ic gains are obtained at a 
modest cost. Thi s is illustrated by 
tree improvement pro grams in th e 
South and Pacific Northwest which 
have consistent ly paid divid ends. 
Research in th is area by th e 
Un iversity began on a sustained 
basis in th e mi d-1950's, and it has 
produced an information base for 
long-term breeding programs. The 
work has also identified th e best 
mater ials for immediate use in 
reforestation. The College of 
Forestry's program has invo lved at 
least 20 nat ive and exot ic tre e 
species , and test plantings have 
been established at num ero us 
locations in the state. 

Recentl y th e University has 
joined w ith public agencies and 
the fo rest industries in the 
establ ishment of applied 
improvem ent pro grams. There are 
now over 30 acres of plant ings 
design ed to yi eld both improved 
seed for comme rcial use and 
valuable genet ic information . More 
plantings are bein g added each 
year. Materials in th ese plantings 
include both grafts and seedlings 
which in many cases w ere derived 
from earlier stud ies initiated by 
the University. Some of these 
specia l plantings, know n as seed 
orchards, should begi n to y ield 
comme rcial quantit ies of improved 
seed within th e next f ive to ten 
years. White spruce gains should 
be substant ial with increases in 
growth rates f rom 10 to 15 
percent. Similar work with black 
spruce is underway but scientists 
are less sure of the level of gain 
which might be achieved. 

Th e containerized seedling 
concept offers a means of 
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maximizing th e potenti al of 
geneti cally improved seed as we ll 
as increasing the effectiveness of 
plant ing pro grams. A 
containerized seedling is a t ree 
grown in a container under 
control led env ironme ntal 
condit ions in a short time period . 
There are a number of different 
types of contai ners rangi ng f rom 
plast ic bullet-shaped containers to 
styro-blocks in w hich the t rees are 
grown in cavit ies and ext racted as 
soi l-root plugs for plant ing. 

There are several advantages 
in using conta inerized seedlings in 
plantin g programs. One major 
advantage is the extens ion of the 
plant ing season w hich, w ith bare 
rooted stoc k, is squeezed into a 
very short time span in the spring . 
A second advantage is th e 
reducti on of " plant ing shock" 
because t rees are planted w ith 
m inimal root d isturbance. In 
additi on, plantab le conta iner ized 
stock can be pro duced in fo ur to 
six months instead of the usual 
two to four years requ ired to 
produce convent ional stock and 
t his g ives more f lexibili ty in 
planning. A fin al adva ntage to 
containerized seedlings is the rate 
at w hich they can be planted - it 
is nearly do uble th at of the bare 
rooted stock now being used. 

Research programs have been 
underw ay at th e College of 
Forestry test ing th e var ious 
container systems, cultu ral 
techniques, and related plant ing 
site needs fo r several years. 
M innesota refo restat ion programs 
are now ready to move ahead w ith 
use of container-grown stock. 
Several large-scale op erational 

programs are currently underway 
with involvement of both private 
industry and public management 
agencies. 

Wh ile genetically improved 
planting stock and containerized 
seedl ings can contribute 
sig nificantly to the productivity of 
plantations, combining these 
measures with other intensive 
manageme nt practi ces can 
mult iply th ei r benefi cial effects. 
Amon g these other practi ces is 
fert i lizat ion, which has ga ined in 
popularity during the past 25 years 
and is current ly operat ional in the 
forests of the Pacific Northwest 
and southeastern United States . 

Investi gations of th e use of 
fert ilizers in M innesota to increase 
forest pro duct ion are current ly 
underw ay in the College of 
Forest ry. In north ern M innesot a 
fert il izat ion trials are being 
conducted in cooperation w ith 
scient ists of th e Chippewa and 
Superior Nat ional Forests, 
Diamond Internati onal 
Corporat ion, Potl atch Corporat ion, 
and th e Blandi n and St. Regis 
Paper Companies. To date, 186 
experime ntal plots have been 
estab lished in stands of red and 
jack pine, w hite and black spruce, 
and t rembling aspen ove r a w ide 
var iety of so ils. A lth ough it is too 
early to determine growth 
response, v isual observat ions and 
prelimi nary data on nutrient 
uptake, increased fo liage, and 
branch size indicate th at species 
native on northern M innesota sites 
are responding we ll to the added 
fert il izers. Sim ilar fertil izer tr ials in 
sout hern Canada have resulted in 
nearly a 50 percent increase in 
merchantable jack pin e and w hite 
and black spruce growth. 

Prod ucing more w ood on less 
land w ill demand a var iety of to ols 
to accelerate growth. University 
scient ists are w or king to develop 
or modify these tools to m eet 
M innesota conditi ons. W ith 
cont inued efforts we can insure a 
level of productivi ty in our forests 
w hich w ill meet projected 
demands. 

Vis itors tour a black spruce seed orchard 
est ab lish ed at th e Universit y 's No rt h 
Cent ral School and Experim ent St at ion in 
Grand Rapids (pho to by Dave Hansen). 
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Potential for Particleboard� 
Production� 
ROLAND GERTJEJANSEN and 
JOHN HAYGREEN 
Department of Forest Products 

Waferbo ard offers promise as wall sheath
ing in residential construction (photo by 
Roland Gertjejansen) . 

SOFTWOOD PLYWOOD is the pri
mary structural panel material 
used in housing construction. Prin
cipal applications are for flooring 
and roof and wall sheathing. The 
projected increase in the demand 
for housing in the U.S . and the 
world, coupled with a growing 
shortage of softw ood peeler logs, 
means that sometime in the not
to -distant future there could be 
insufficient quantities of softwood 
plywood to supply the housing 
market. Therefore, other types of 
structural panels will have to be 
substi tuted for softwood plywood. 
Those that show the most promise 
are structura l type particleboards. 
The advanta ge of structural parti
cleboards is that they can be man
ufactured from wood residues and 
small diameter trees. In contrast, 
the plyw ood industry is dependent 
on a supply of relatively large 
diameter logs. 

Particleboard versus Plywood 

Although structural particle
board has potential as a substitute 
for soft wood plywood, the realiza
t ion of this potential is dependent 
on the ability to design and manu
facture structural particleboards 
with the properties needed for 
va rious constru ction applications. 
But what properties are necessary 
and how can the many manufac
turing variables be manipulated to 
achieve these properties? These 
are the questions that researchers 
in the College of Forestry Depart
ment of Forest Products and other 
university, industry, and govern
ment laboratories are attempting 
to answer. 

One of the ongoing research 
programs in the Department of 
Forest Products is an evaluation of 
raw materials, treatments, and 
manufacturing conditions to deter

mine how to make structural parti 
cleboards as serviceable and 
permanent as plywood. Plywood 
is an accepted construction panel 
with a long history of satisfactory 
performance. Therefore building 
code officials, eng ineers, archi
tects, and consumers will be 
measuring the properties of struc
tural particleboard aga inst those of 
plywood. 

Loading Properties 
The Department of Forest Prod

ucts has done considerable 
research on the long-term loading 
properties of particleboard. For 
example, researchers are investi 
gating how well particleboard 
performs when subjected to large 
concentrated loads, such as those 
exerted by deep freezers and hot 
water heaters. Relatively little is 
known about how particleboard 
reacts under these conditions of 
loading, and this information is 
important, if not necessary, when 
designing st ructural particleboards 
for specific uses. 

Product Sta ndards 
The development of adequate 

yet realistic standards and test 
methods is important to the com
petitive position of any new struc
tural product such as structural 
particleboard. Forest Products 
Department researchers are 
involved in work to establish 
nationally recognized standards 
for these products. They have 
been involved in developing and 
evaluating test methods to mea
sure internal bond and impact 
strength. Much work remains in 
bringing the state of product stan
dards for particleboard to the level 
of those for plywood. This is very 
important to ensure the consumer 
knows the nature of the product 
he is using. 
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Durability 

Researchers in the Department 
of Forest Products also are 
concentrating on improving the 
durability of structural particle
boards. In certain app lications 
w here relative humidities are high 
or w here the product may receive 
periodic rainfalls, the structural 
integrity of the board must be 
maintained. To accomplish this, 
the board must withstand the 
degrading effects of swelling 
stresses, decay fung i, insects, and 
sometimes ultra-violet light. Im
pregnating phenol formaldehyde 
resins and tempering oil s have 
been demonstrated to be effective 
in reducing swelling stresses. 
Current ly, a study is underway 
that will assess the performance of 
several wood preservatives in 
minimizing or eliminating deterior
ation by decay fungi and term ites. 

Aspen Waferboard 

One structural particleboard 
familiar to many Minnesotans is 
w aferboard. These panels are 
manufactured from large aspe n 
wafers bonded together by a 
w aterproof adhesive. There pres
ent ly is only one waferboard plant 
in the U.S., and that is located 
in Grand Rapids, Minnesota. Cana
da has several waferboard 
plants, primarily becau se of their 
abundant aspen resource . One 
manufacturer's waferboard has 
approval for wall and roof sheath
ing in U.S. residential construction 
and is now used to some extent 
for those applications. Waferboard 
is even more widely used for 
housing in Canada. 

Minnesota has several species 
th at can be used for the manufac
ture of various types of structural 
particleboard. However, aspen is a 
preferred species because of its 
relative ly low density. This means 
that panels manufactured from 
aspen will weigh less than those 
with the same properties manufac
tured from higher density species. 

Minnesota, like Canada, has a 
relative abundance of aspen. The 
U.S. Forest Service recently con 
cluded that northern Minnesota 
has the aspen resource to readily 
support a large structural particle

board plant. It is estimated that 
approximately three times more 
aspen could be cut in Minnesota 
than is presently being cut on a 
sustained yield basis. Not all of 
this aspen is presently available 
for cutting, but the figures do indi
cate that a fairly large reserve is 
available for the expansion of our 
state's structural particleboard 
industry. 

Paper Birch Waferboard 

An under-utilized wood species 
in Minnesota that shows potential 
as a raw material for waferboard 
is paper birch . Paper birch and 
aspen grow together in mixed 
stands, and harvesting both spe
cies rather than only aspen has 
economic advantages. It is esti 
mated that paper birch could 
comprise up t o 25 percent of the 
wood from an average aspen 
stand. The primary disadvantage 
of using paper birch for wafer
board is that its den sity is approxi
mately 45 percent higher than that 
of aspen. However since only 25 
percent of t he panel would be 
birch, it may be feasible to ut i lize 
it, fo r example, as the core for a 
three-layer board . The panel 

would consist of aspen faces (top 
layers) and a birch center or core. 
Although this idea has merit, con
siderable research will be required 
to determine if there is a set of 
manufacturing variables that will 
result in a panel with properties 
comparable to those of an all
aspen waferboard. 

Markets 

The two major market areas for 
Minnesota structural particleboard 
plants producing panels for con
struction would be Minneapolis/St. 
Paul and Chicago. These markets 
are relatively close, and freight 
costs would be substantially less 
than those for softwood plywood 
from the South or West Coast. The 
first extensive use for structural 
particleboards in construction 
probably will be for roof sheath
ing. Flooring will follow. Although 
structural particleboard will be 
used for wall sheathing to some 
extent, low density fiberboard 
sheathing (insulation board), be
cause of its insulating properties, 
low cost, and availability, will con 
tinue to be the most widely used 
panel for wall sheathing. 

Samuel Okoro , research assistant, operates a hot press which is used for making 
particleboard in laboratory experiments (photo by Dave Hansen). 



Forests for� 
Recreation� 
LAWRENCE MERRIAM, JR"� 
TIMOTHY KNOPP,� 
VILIS KURMIS, and� 
HENRY HANSEN� 
Department of Forest Resources� 

FORESTS, LAKES, PLAINS, and 
hill s abound in Minnesota. The 
changin g climate adds another 
di mension to th e varied landscape. 
In th e past, t hese ing redients 
prov ided for seem ingly lim itl ess 
outdoor recreat ion opportunit ies. 
Th ere wa s plenty of room for 
everyone and everything ; 
recreat ion planning cons isted 
primarily of adding a few 
amenit ies li ke picnic tables here 
and th ere. 

Ti mes have changed. The 
outdoors is becoming crowded. 
Incompatib le fo rms of recreati on 
are compet ing for space and 
recreat ional use is m aking 
signif icant impact s on th e 
env ironme nt. New technology has 
created addit ional demands. 
Recreation planners and 
administrators can no longe r 
operate under the assum pti on th at 
anyth ing th ey do w ill be 
appreciated. Quest ions of equity , 
efficiency, and sensit iv ity to 
human needs have become more 
important. These questi ons can 
only be answered throu gh a better 
understanding of our recreat ional 
resources and th e people w ho use 
them. 

Through its research prog ram 
the Col lege of Forestry has made 
important contribut ions to our 
knowledge of how people relate to 
the outdoor env ironme nt. Some 
projects have focused on th e 
impacts of recreat ional use on th e 
env ironm ent and how th ese 
impacts can be m inim ized. These 
studies prov ide recreation 
m anagers with guidelines for 
selecti ng su itable sites for 
campgrounds and oth er 
recreati onal developments, for 
lay ing out recreational faciliti es, 
and fo r cont ro ll ing the use of 
these facilit ies. 

Other investigations have 
attempted to det ermine th e bene

16 MINNESOTA SCIENCE . SPECIAL FORESTRY ISSUE 1978 

f its people derive fr om outdoor 
experiences, their preferences for 
various types of act ivities and 
development , and patterns of use. 
These " people studies" help us to 
understand conf licts and pub lic 
respon se to di ffer ent management 
policies. They also guide recrea
t ion planners in all ocating rec
reation al resources to various uses 
and type s of developm ent. 

A few examples of th e 
contrib ut ions mad e throug h 
recreation research foll ow . 

Park Ecological Stu dies 

Visitors to Itasca State Park 
have long been att racted by th e 
area's large, old-growth red pine. 
A study by the College of Forestry 
has docume nted th e lack of pine 
reproduct ion to replace these old 
growth stands. Exp eriments have 
been conducted on how to convert 
the second growth aspen stands 
th at are tak ing over old-gr owth 
sites back to the pine. Th e Colleg e 
of Forestry is now cooperat ing 
w ith M innesota Departm ent of 
Natu ral Resources personnel in a 
15-year prog ram to restore pine to 
several th ousand acres in the park. 

On Isle Royal e m oose are one 
of the major attra cti ons. Drast ic 
fl uctuations in th e num bers of 
these anim als have been show n to 
be a cons equence of chan ges in 
forest conditi on, browse supply, 
and incidence of fi re resulting 
f rom park managem ent and forest 
successio n. 

Th e Coll ege of Forestry pro
v ided a baseline description of the 
vegetat ion in Voyageurs National 
Park to aid th e planning of future 
developm ents and evalu at ion of 
the effects of manageme nt policies 
and use. The preserv at ion of natu
ral ecosystems is a primary park 
objecti ve ; the information result
ing from this study is essent ial to 



meet ing th at goal. The descript ion 
of vegetat ion will also contribute 
to the develop ment of interpretive 
programs for park v isitors. 

Community Reaction to Park 
Development 

Four Mi nnesota com munities 
- International Falls, Virg inia, 
Duluth, and Roseville - w ere 
sampled to obtain a cross sect ion 
of att itudes towards Voyageurs 
Nat ional Park. As di stance f rom 
the park incre ased, residents 
te nded to have more favorable 
att itudes toward establ ishm ent of 
the park although , even in 
Internat ional Falls, over half were 
neut ral to wa rd or supported th e 
park. 

A num ber of factors helped to 
explain differences between the 
commun it ies. Those closer to th e 
park tended to bel ieve that its 
estab lishm ent would have an 
adverse economic im pact on the 
region. They also felt it would limit 
th eir recreat ional opportunit ies. 
Respondents living in more urban 
areas farther fro m the park tend ed 
to prefer those forms of recreat ion 
which would be favo red by th e 
park development. 

Kettle River Study 

The Kett le was the f irst river 
desi gnated as part of Minnesota's 
Wild and Scenic Rivers System . In 
1975 the Coll ege of Forestry 
embarked on a three-year study of 
the river in order to establish 
baseline data on use patte rns and 
user preferences. The investigato rs 
also developed techniques which 
fac il itate a comparison of use and 
preferences over ti me, space, and 
different groups of people. The 
results are in a form w hich can be 
readily t ranslated into planning 
and managem ent ob jectives. 

Sk i touring is growing rapi dly in po pu lar ity and becom ing an im port ant use of pub lic 
lands Iph oto by Tim Kn op p). 

Hunter Attitudes 

Considerati on for others can 
effect ively reduce confl icts among 
those w ho sha re the outdoors and 
increase the capacity of our 
resource base to accomm odate a 
vari ety of activities. To develop an 
effect ive education al program it is 
fi rst necessary to know w ho ho lds 
partic ular sets of va lues and why. 
Hunting is one out door act ivity 
w hich lends itself to an invest iga
t ion of this sort. 

The tentat ive results of a Col
lege of Forestry study show a lack 
of consensus in attitudes, even 
am ong a select group of con 
cerned hunters. This was especi al
ly true in th eir responses to items 
w hich indicated an appreciat ion 
for compet ing values. The study 
provides insights on the scope of 

th e problem and suggests refin e
ments for future research. 

Ski Touring Study 

Ski tour ing is a rapidly grow
ing, resource-based outdoor recre
ation activ ity wh ich has caught 
land use planners and area man 
agers unprepared. There is an 
obv iou s need to gather inform a
t ion on user preferences, the type 
of people w ho are part icipatin g in 
the sport, and th e potent ial for 
addit ional growth. 

A study focusing on these 
quest ion s w as begu n in the spring 
of 1978. The survey is designed to 
obtain data on motivat ions, envi
ronm ental preferences, patterns 
of parti cipat ion, th e invo lvement 
cycle, skill level, and socio-eco
nom ic characteristics of skiers. 
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County Forest Lands: 
Our Rip Van Winkle 
PAUL ELLEFSON 
Depart ment of Forest Resources 

MI NNESOTA has a long and 
colorful histo ry of even ts shaping 
the uses and manageme nt of its 
18 million acres of for est land. Of 
ma jor importance have been the 
polit ical and economi c 
circumstances w hich led to the 2.9 
m illion acres of land current ly held 
by the state in t rust for county 
governments. Part of this acreage 
refl ects pol icies of land 
acquisition . The overw helm ing 
po rt ion, however, is th e 
consequence of large scale tax 
de lin quency w hich occurred 
during the 1920's and 1930's. 
More than th ree-quarters of this 
acreage is forested. As a 
land owner category, Minnesota 
cou nty gove rnments administe r 20 
percent of th e commercial forest 
land found wi thin the state. 

Public pol icy regardi ng th e use 
and management of county 
adm inistered forest land began to 
unfold in the late 1930's and 
con ti nues to evolve today. In th e 
1930's county adm iniste red land 
wa s the subject of debate wh ich 
fo cused on the pros and con s of 
public versus private ownership of 
land. The prepond erance of 
opi nion suggested tha t tax 
forfe ited land should be return ed 
to private ownership as quickly as 
possible. This was understandable 

in light of county governments' 
desire for a tax base from which 
to secure much needed operat ing 
revenue. 

The hoped-for surge in private 
demand for county land 
ant icipated for the late 1940's 
failed to full y materialize. Coun ty 
governments found themselves 
continuing as custodians of large 
acreages of land. Publ ic ownership 
had become a policy not by 
design, but by default. 

The econom ic env iro nme nt of 
the 1960's and especially th e 
1970's fostered renewed private 
interest in th e purc hase of county 
adm inistered lands. Itasca County, 
for exam ple, sold land at an 
average of 3,000-4,000 acres 
annuall y during th e 1950's. Annual 
sales in the 1960' s, however, rose 
to 15,000-20,000 acres, with a peak 
ann ual sale of 27,000 acres 
occurring in 1970. 

Some county governments, like 
that of Pine County , have taken 
advantage of renewed private 
interest in purchasing county land 
by sel ling substantial acreages. In 
part, this reflects a continuing 
county desire to return such land s 
to the private sector w here, 
hopefully, t hey would become 
generators of tax revenue. Other 
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counties, like Itasca County, have 
been reluctant to dispose of the 
land they administer - or at least 
the y have become so in th e last 5
10 years. In all likelihood the se 
countie s view publ ic ownership of 
forest land as a policy consistent 
with the interests of the publics 
they serve. 

Private interest in the purchase 
of county adm inistered land, 
refl ected by increases in acreag e 
sold and rises in the sale price per 
acre, surfaces very basic questions 
regarding long- range, forest 
landownership policy in 
Minnesota. The diffic ulty in 
developing such policy has.been 
w ell stated by S. T. Dana, J . H. 
All ison, and R. N. Cunningham in 
M innesota Lands : 

" . . . adv ocates of change (i.e., 
county ownership) in every 
con ceivable di rect ion exist. 
Some think that public 
ownership has already gone far 
enough, perhaps too far. 
Others see v irtue in th e 
expansion of public ow nership 
at various levels of 
government. The differences in 
point of v iew are due largely to 
the diversity of emphasis 
placed on different object ives 
and to ignorance of the 
efficiency of various classes of 
owners in attaining those 
object ives." 

The extent to which 
adjustments ought to be made in 
the amount of fore st land 
admin istered by county 
governments is far f rom clear. 
Regardless of th e directi on taken, 
po licies should be founded on a 
th orough understanding of 
fo restry objectives being sought 
and the relative efficiency of 
various public and private 
landowner categories in achievi ng 
th ese object ives. 

Such an understand ing implies 
research that addresses quest ions 
like : what benef its and what costs 
result w hen forests are placed in 
various land owner categories? Are 
certain forest outputs li ke water, 
wildlife, timber, and recreat ion 
produced more effi ciently by one 
landowner category than by 
another? What units of 



government should be involved in • 
decision s to sell county 
administered forest land - are s en e No e 
m ore than county interests at 
stake? What guarant ee against 
" poo r" fo rest pract ices should 
county governm ents secure f rom 
purchasers of county forest land? 
W hat sort of polici es w ould 
prevent forfeiture of previously 
forfeited forest land ? And, w hich 
user groups would benefit f rom 
the sale of county land and w hich 
w ou ld be burdened w ith add it ional 
costs? 

Adjustments in the amount of 
forest land administered by county 
governm ents is not th e only 
county policy that is in need of 
attenti on . Equally important are 
state and county po licies 
concern ing levels of investment in 
county-ad min istered forest land. 
For example, wh at is the physical 
potenti al of county fo rests to 
produce the m any outputs that 
m ost forests are capable of 
supplying? The evidence is clear 
that county fo rest land is capable 
of producing greate r ti mber 
volumes per acre per year than 
other M innesota forest lands. To 
w hat extent should lim ited pub lic 
f inancial resources be directed 
toward forest practi ces that w il l 
enable M innesotans to captu re 
this product ive potenti al? Equally 
important, who in the public 
secto r should supply these 
fin ancial resources and w hat 
segments of the publ ic shou ld 
reap the benefits of such 
investments? Quest ions of this 
nature are diff icult to address. 
They must, however, be 
confronted if effect ive po licies 
toward county adm in iste red forest 
land are to be maintained and in 
most cases improved. 

M innesota's cou nty forest 
lands are tr uly a major state 
resource. Whether or not they 
continue as "Our Rip Van Wink le" 
remains to be seen. Sound 
research pro gram s fused w ith 
enthusiastic public leadership and 
an info rmed publ ic w ill go far 
toward awakening this sleeping 
giant. The resul t cou ld very we ll 
be an enhancement of the soc ial 
and economic we ll-being of all 
persons w ithin the state. 

FIRE AS A TOOL 

Because m uch ti m e and money 
is devoted to f ight ing w ildfi res, it 
may seem foolhardy to light fires 
delib erately. But, carefully used, 
f ire can be an important and safe 
land ma nagem ent too l. It has been 
successfully used to cont rol 
insects and diseases, to cont rol 
compet ing veg etat ion in forest 
plantat ions, to pro mote t ree 
regeneration in forest 
understori es, and to m aintain 
certain vegetat ion types such as 
prai ries. 

The College of Forest ry is now 
involved in developing a 
prescribed burn ing plan for the 
M ille Lacs Wi ld life Management 
Area . The investi gati on includes 
the co llection and analysis of 
informati on on the effects of f ire 
on w ild life habi tat and a study of 
regional patt erns of weather 
suitable for prescript ion f ires. The 
effort w ill produce techn ical 
descript ions of the m ajor fuel 
ty pes to perm it more precision in 
the developme nt of f ire 
prescripti ons. It w ill also outl ine a 
plan ning process for the use of 
f ire and control of w ildfires to 
improve w ild life habitat. 

Another stu dy underway is an 
analys is of fuel cons umpt ion and 
vegetat ion changes result ing from 
system at ic burns on the 
Uni versity 's Cedar Creek Natural 
Histo ry A rea. Informat ion on the 
effe cts of d ifferent burning 
treatm ents on plant species 
com pos it ion w ill provide a basis 
for predict ing effects of w ildf ires 
and will also docum ent th e 
vegetative changes th at result 
fr om f ire exclusion on the Anoka 
Sand Plain. Burn ing differences 
being investi gated are differences 
in f requency of burn s (f rom once 
each year to once in ten yea rs) 
and differences in intensit ies of 
bu rns. Fire intensiti es are 
dete rm ined from estimates of fi re 
rate of spread and est imates of 
fu el consumption derived from 
befo re and after f ire fu el 
m easurements. 

FIELD W INDBREAKS : ARE THEY 
DOING THE JOB? 

Most of the field w indbreaks in 
western M innesota are sing le-row 
belts of Sibe rian elm. Trees wi thin 
each row are usually spaced f ive 
or six feet apart. This close 
spac ing, along with the 

A student helps set a prescribed fire at the University's Cedar Creek Natural History Area 
(photo by Marsha Samways). 
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widespread branching habits of 
Siberian elm, results in a dens e 
w indbreak. 

Dense windbreaks serve their 
primary purpose of reducing soil 
ero sion, but they do not give 
uniform snow distribution over the 
protected cropland. Uniform snow 
distribution means uniform soil 
moisture for spring crops. Dense 
windbreaks cause snowdrifts to 
pile up next to the trees on the 
leeward side. 

Besides depriving th e protected 
cropland of additiona l soil 
moisture, deep snowdrifts near 
trees have two other 
disadvantages. When most of the 
protected cropland is ready for 
spring tillage and sowing, the land 
which was under the drift is st i ll 
too wet to work. Therefore, this 
area must be worked and sowed 
later. And, when the snowdrift 
melts, the soil underneath is 
leached of valuable nutrients. As a 
resu lt, this land area w ill require 
heavier fertilization. 

Snow distribution patterns to 
the leeward side of dense Siberian 
elm windbreaks can be 
temporarily improved by th inning 
and /or pruning. Thi s will allow 
some wind to filter through and 
spread out the snow. This practice 
is only a temporary solution, 
however, because Sibe rian elm 
sprouts heav ily on cut stumps and 
on pruned trunks. 

Second to Siberian elm in field 
windbreak use is green ash. Th is 

species has a more open crown 
which allows more wind to filter 
through resulting in better snow 
distribution. In addition, green ash 
does not require pruning. 
However, f ive- or six-foot spacing 
is also too dense for green ash. 
Studies indicate that green ash 
spaced at 10 feet will do the job. 

Although green ash is well 
suited to windbreaks, it is risky to 
depend on only one species - a 
single disease could take a heavy 
toll . The College of Forestry, in 
cooperation with the University of 
Minnesota Agricultural Experiment 
Stations and the Soil Conservation 
Service, is testing other tree 
species which might be used in 
Minnesota f ield windbreaks. 

DEICING SALTS AND TREES 

Deicing salts, largely sodium 
chloride, are used to provide a dry 
pavement for safe, high-speed 
traffic movement during winter 
months. 

As with other chemicals, 
deicing salts have costs beyond 
purchase and application. The 
College of Forestry with support 
from the Minnesota Highway 
Department is studying how much 
damage salt does to roadside 
trees and shrubs and how to 
minimize the damage. 

Along salted highways, salt 
sprayed onto twigs was found to 
be th e major cause (except for 
Dutch elm disease) of twig dieback 

in deciduous trees. Salt spray is 
the major cause of the very visib le 
spring-browning of red, white, 
Scotch, and Austrian pines. Salt 
spray reduces the growth, 
worsens the appearance, and 
lowers the economic value of 
trees, although it seldom kills 
established plants. 

Along city streets, salt entering 
the soil was the culprit causing 
marginal leaf scorch, branch 
dieback, and possibly plant death. 

NO NITROGEN-FIXATION ON� 
LEAVES� 

Extensive sampling over two 
summers in Minnesota and one 
week in Oregon showed virtually 
no nitrogen fixation occurring on 
the leaf surfaces of over 40 
species of trees, shrubs, or herbs. 
Nitrogen deficiency, which is 
almost universal in Minnesota 
forests, is not alleviated by this 
type of nitrogen fixation . 

In England large amounts of 
nitrogen are fixed from the 
atmosphere by bacteria living on 
the leaf surfaces of spruce and 
Qouglas fir. These bacteria take 
the gaseous nitrogen from th e air, 
biochemically reduce it and make 
it available to the trees. The 
bacteria do not form symbiotic 
relations as is the case with 
Rhizobium and soybean. Instead 
they live freely as do the 
Azotobacter bacteria which fix 
nitrogen in the soil. 


