
A U G U S T  1 9 6 4  



FOREWORD 

In  Apr i l  of 1953 t h e  Lake S t a t e s  Fo re s t  Tree Improvement Committee was 
formed, fol lowing a r eg iona l  conference sponsored by t h e  Lake S t a t e s  Fo re s t  
Experiment S t a t i o n .  Since t h a t  t ime t h e r e  has  been a rnarkkd inc rease  i n  
t h e  amount of t r e e  improvement work done i n  t h i s  reg ion ,  and t h e  Committee 
has  performed a va luable  s e r v i c e  i n  encouraging and coord ina t ing  such a c t i v i -  
t i e s ,  

Since t h a t  f i r s t  conference, t h e  Lake S t a t e s  Fo re s t  Tree Improvement Commit- 
t e e  has  conducted r eg iona l  t r e e  improvement conferences b i e n n i a l l y .  For 
each conference t h e r e  has  been a proceedings,  and the  S t a t i o n  has  publ ished 
each of them. We a r e  happy t o  cont inue t h i s  con t r ibu t ion  t o  t h e  Committee's 
success  and t o  pub l i sh  t h e  1963 Proceedings,  t hus  marking a decade of t h e  
Committee's a c t i v i t y .  

M. B, Dickerman, D i r ec to r  * Lake S t a t e s  Fo re s t  Experiment S t a t i o n  

* Maintained by t h e  Fo re s t  Serv ice ,  U.S. Department of Agr i cu l tu re ,  i n  
cooperat ion with t h e  Univers i ty  of Minnesota. 
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The S ix th  Lake S t a t e s  Fores t  Tree Improvement Conference culminated a 
decade 's  a c t i v i t y  of t h e  Lake S t a t e s  Forest  Tree Improvement Committee. 
I t  provided t h e  125 r e g i s t r a n t s  an opportuni ty t o  ge t  some up-to-date 
information on t r e e  improvement and r e l a t e d  mat te rs  through t h e  papers  pre- 
sented on the  f i r s t  ha l f  day, t h e  f i e l d  t r i p s  f o r  t h e  succeeding day and 
a h a l f ,  and through numerous informal contac ts  throughout t h e  two days, 
The Conference served a s  t h e  t echn ica l  sess ion  f o r  t h e  Upper Miss iss ippi  
Valley Sect ion of t h e  Society of American F o r e s t e r s '  f a l l  meeting. I t  a l s o  
provided t h e  time and f a c i l i t i e s  f o r  a meeting of t h e  Tree Improvement Com- 
mi t t ee  (NC-51) of *he North Cent ra l  Land Grant Colleges. 

The Proceedings makes a record of t h e  Conference a v a i l a b l e  t o  a l l .  The 
Committee hereby extends its thanks t o  the  Lake S t a t e s  Fores t  Experiment 
S t a t i o n  f o r  publishing t h i s  and pas t  Proceedings, 

The Committee members, both pas t  and present ,  d e s i r e  t o  express  spec ia l  
recogni t ion  f o r  t h e  u n t i r i n g  e f f o r t  and hard work f a i t h f u l l y  c a r r i e d  out  
by Paul 0.  Rudolf. H i s  counsel and chairmanship i n  t h e  organiza t ion  and 
d i r e c t i o n  throughout t h e  f i r s t  two years ,  and continued e f f o r t  s ince  then 
a s  our  Executive Secretaryhave earned him our s ince re  thanks f o r  a job w e l l  
done, 

To p lan ,  a r range ,  and conduct a Conference such a s  t h i s  is  a l o t  of work, 
On behalf of t h e  Committee, I should l i k e  t o  thank a l l  who helped i n  t h e  
t a sk ,  Scot t  Pauley w a s  Program Chairman, He was a s s i s t e d  by a number of  
people, of whom t h e  following mer i t  spec ia l  mention: William Cromell and 
William Matalamaki of t h e  Universi ty of Minnesota North Cent ra l  Experiment 
S t a t i o n ,  M. J, Latimer of t h e  Blandin Paper Company, and Robert Buckman of 
t h e  Lake S t a t e s  Fores t  Experiment S ta t ion ,  I should l i k e  t o  express  appre- 
c i a t i o n  a l s o  t o  t h e  o f f i c e r s  and members of t h e  Upper Miss iss ippi  Valley 
Sect ion of t h e  Society of American Fores t e r s  ( p a r t i c u l a r l y  those of t h e  
Northwest Chapter) who joined with us i n  one of t h e  bes t  a t tended of our 
Regional Tree Improvement Conferences; t o  Roger Bay, Lake S t a t e s  Fores t  
Experiment S ta t ion ,  who was toas tmas ter  a t  t h e  banquet; t o  Ernest  Swift ,  
who gave t h e  banquet address;  t o  D r .  Wolfgang Knigge, who prepared a paper 
f o r  t h e  conference but  was forced by i l l n e s s  t o  r e t u r n  t o  Germany before 
he could meet with us; t o  a l l  those who p a r t i c i p a t e d  i n  t h e  t echn ica l  pro- 
gram; and t o  a l l  those who came from o t h e r  regions t o  meet with us. A l l  
cont r ibuted  t o  t h e  success of t h e  Conference, 

F. J. HODGE, Chairman 
Lake S t a t e s  Fores t  Tree Improvement 

Committee 



FOREST TREE IMPROVEMENT I N  THE LAKE STATES 
1953 - 1963 

1/ Paul 0. Rudolf- 

Nineteen f i f t y - t h r e e  represented  a turn ing  point  i n  f o r e s t  t r e e  improvement 
a c t i v i t i e s  i n  t h e  Lake S t a t e s ,  True, t he re  had been a c t i v i t y  i n  t h i s  f i e l d  
f o r  a number of yea r s  by seve ra l  agencies  i n  the  region. But, up t o  t h a t  
time, t he re  had been l i t t l e  formal recogni t ion  of f o r e s t  t r e e  improvement 
e i t h e r  by r e sea rch  o r  admin i s t r a t ive  agencies ,  P r i o r  t o  1953, a number 
of groups had c a r r i e d  on such work a s  seed-source s tud ie s ,  t he  p l an t ing  
of exot ics ,  and o the r  such a c t i v i t i e s  a s  p a r t s  of regenera t ion  o r  r e l a t e d  
work. Except f o r  one unsuccessful  con t ro l l ed  p o l l i n a t i o n  s e r i e s  made by 
the  Lake S t a t e s  Fores t  Experiment S t a t i o n  i n  1928, only the  Univers i ty  
of Wisconsin had a c t u a l l y  begun work d i r e c t l y  aimed toward t r e e  breeding 
a c t i v i t i e s .  

I n  the  e a r l y  sp r ing  of 1953, t he  Lake S t a t e s  Fores t  Genetics Conference 
w a s  held a t  ~ a g l e  River, W i s .  This  meeting, which was a c t u a l l y  t h e  f i r s t  
Lake S t a t e s  Fores t  Tree Improvement Conference, was planned and sponsored 
by t h e  Lake S t a t e s  Fores t  Experiment S ta t ion ,  but t h e  response ind ica t ed  
widespread i n t e r e s t  i n  and awareness of t he  importance of f o r e s t  t ree* 
improvement, A l l  agencies  wi th in  the  reg ion  t h a t  were known t o  have some 
i n t e r e s t  i n  t r e e  improvement had been i n v i t e d  t o  a t tend ,  and t h e r e  were 
r ep resen ta t ives  of t h e  Un ive r s i t i e s  of Michigan, Minnesota, Wisconsin; 
Michigan S t a t e  Univers i ty ;  Be lo i t  College a t  Appleton, W i s . ;  t he  Conservation 
Departments of Michigan, Minnesota, and Wisconsin; s eve ra l  f o r e s t  i n d u s t r i e s ;  
t he  Fores t  Products Laboratory; the  North Cent ra l  Region of t he  U.S. Fores t  
Serv ice ;  and the  Lake S t a t e s  Fores t  Experiment S ta t ion .  I n  addi t ion ,  t he re  
were a number of d i s t ingu i shed  v i s i t o r s  from regions  outs ide  the  Lake S t a t e s .  
This  group assembled, took a look a t  what had been done i n  the  pas t  i n  t h e  
genera l  f i e l d  of f o r e s t  t r e e  improvement i n  the  Lake S t a t e s ,  and then made 
suggest ions f o r  a c t i v i t i e s  i n  the  f u t u r e .  

SETTING THE STAGE - THE SITUATION I N  1953 

Although t h e  term had sca rce ly  been heard i n  the  reg ion  p r i o r  t o  1953 a 
s o l i d  b a s i s  f o r  advancement of f o r e s t  t r e e  improvement i n  the  Lake S t a t e s  
had been b u i l t .  A b r i e f  rundown by agencies  shapes up about l i k e  t h i s :  

1/ Research Fores t e r ,  Lake S t a t e s  Fores t  Experiment S ta t ion ,  S t .  
~ a u l ;  Minn., and Executive Secretary,  Lake S t a t e s  Fores t  Tree Improvement 
Commit t e e .  



The Lake S t a t e s  Fores t  Experiment S ta t ion ,  under t h e  leadersh ip  of 
Car los  Bates  and the  encouragement of i t s  Director ,  Raphael Zon, began 
seed-source s t u d i e s  i n  1928. Up t o  1953 the  S t a t i o n  had &de seed-source 
s t u d i e s  of e i g h t  f o r e s t  t r e e  spec ies  and f i e l d  t e s t s  of a score  of e x o t i c  
t r e e  spec ie s .  I t  had made some e a r l y  at tempts  a t  breeding sugar maple, 
had f ie ld-p lanted  31  hybrid poplars,  and had assembled 10 hybrid pines 
f o r  f i e l d  t e s t i n g .  These t e s t s  had demonstrated r a c i a l  v a r i a t i o n s  i n  
red  pine, Scotch pine, ponderosa pine, white spruce, Norway spruce, and 
green ash. They had i l l u s t r a t e d  the  u n s u i t a b i l i t y  of a number of hybrid 
poplars  f o r  the  region, and they had emphasized the  need f o r  r e p l i c a t i o n  
of f i e l d  t e s t s  i n  a number of l o c a l i t i e s  t o  avoid unpredictable lo s ses .  
Resul t s  of t he  s t u d i e s  had been i ssued  i n  25 publ ica t ions .  

The Universi ty of Wisconsin began breeding f o r e s t  t r e e s  f o r  d i sease  
r e s i s t a n c e  under the  d i r e c t i o n  of D r .  A . J .  Riker i n  1935 and s t a r t e d  a 
program d i r e c t e d  by R.A.  B r i *  i n  the  Genetics Department i n  1948. Up 
t o  1953 more than 220 e a s t e r n  white pines had been se l ec t ed  and t e s t e d  
f o r  b l i s t e r  r u s t  r e s i s t a n c e .  I n  addi t ion ,  more than  400 poplar  s e l e c t i o n s  
were under t e s t  i n  var ious  p laces  f o r  growth and r e s i s t a n c e  t o  d i seases  
caused pr imar i ly  by Septor ia ,  Cytospora, and Hypoxylon. Severa l  hundred 
a d d i t i o n a l  t r e e s  had been se l ec t ed  t o  t e s t  the  progeny f o r  s p e c i a l  t rai ts  
and t o  bu i ld  up breeding c o l l e c t i o n s ,  Control led po l l ina t ion ,  p a r t i c u l a r l y  
of red pine, had been undertaken, and spec ia l i zed  s t u d i e s  of vegeta t ive  
propagation and f lowering had been s t a r t e d  preparatory t o  developing 
seed production a r e a s  and seed orchards i n  cooperat ion wi th  t h e  Wisconsin 
Conservation Department. 

A t  the  Universi ty of Minnesota, T. Schantz-Hansen i n  1939 began a rangewide 
seed-source s tudy of jack pine involving 38 sources.  (Tests  of e x o t i c  
t r e e  spec ie s  had begun about 15 years  e a r l i e r . )  In  1947 work was s t a r t e d  
on poplar% and involved about 150 se l ec t ions ,  inc luding  a number of hybrids 
t h a t  were being f i e l d  t e s t e d .  Work was a l s o  underway t o  t e s t  var ious  
spec ie s  and s e l e c t i o n s  of elm f o r  hardiness  and r e s i s t a n c e  t o  the  Dutch 
elm d i sease  and phloem nec ros i s .  F i n a l l y  seed had been co l l ec t ed  f o r  a 
blue spruce seed-source study i n  the  hope of f ind ing  t r e e s  hardy i n  
Minnesota and r e s i s t a n t  t o  Cytospora canker.  

A t  Michigan S t a t e  Universi ty Professor  Bogue began t e s t i n g  e x o t i c  t r e e  
spec ie s  about 1904. This  was followed l a t e r  on by t r i a l s  of hybrid poplars,  
t he  breeding of nut-producing t r e e s ,  and the  s tudy of v a r i a t i o n  i n  sap 
production by sugar maple t r e e s .  



The Universi ty of Michigan began a program of developing ches tnuts  r e s i s t a n t  
t o  the  ches tnut  b l i g h t  i n  1930, under the  d i r e c t i o n  of Dow V. Baxter ,  The 
t e s t i n g  of e x o t i c  t r e e  spec ie s  had begun under F i l i b e r t  Roth i n  1904. S tud ie s  
t h a t  followed concerned the  t e s t i n g  of ponderosa pine f o r  r e s i s t a n c e  t o  a 
Cronartium r u s t ,  t h e  development of a Norway spruce s t r a i n  r e s i s t a n t  t o  t h e  
spruce g a l l  aphid, and the  t e s t i n g  of various European s t r a i n s  of Scotch pine.  

I n  1948 the  Nekoosa-Edwards Paper Company, under Robert DosenTs d i r ec t ion ,  
began the  c ross -po l l ina t ion  of l o c a l  c e n t r a l  Wisconsin jack pines wi th  
lodgepole pine po l l en  from Ca l i fo rn ia  and f ie ld-p lanted  progeny i n  1951-1953, 
I n  1950, under B.L. BerklundTs d i r ec t ion ,  they assembled seed of 25 sources 
each of red pine and jack pine f o r  a reg ional  seed-source s tudy,  

A t  B e l o i t  College i n  Appleton, W i s , ,  P h i l i p  N. Joranson i n  1952 i n i t i a t e d  
a p ro jec t  f o r  breeding na t ive  aspens. I t  was aimed pr imar i ly  a t  loca t ing  
and developing polyploid ind iv idua l s  of quaking aspen and b ig tooth  aspen 
i n  the  hope t h a t  they would y i e l d  more and l a r g e r  f i b e r s  than normal d i p l o i d  
t r e e s .  

Most of the  research  p r o j e c t s  mentioned had been aided by cooperators  such 
a s  t h e  s t a t e  conservat ion departments, some pulp and paper companies, and 
t h e  National F o r e s t s ,  

FORMATION OF THE LAKE STATES FOREST TREE IMPROVEMENT COMMITTEE a 

The Lake S t a t e s  Fores t  Genetics Conference a t  i t s  conclusion on Apr i l  1, 
1953, unanimously adopted a s e t  of reso lu t ions ,  t he  f i r s t  of which was 
a s  follows:  h hat t h e r e  be e s t ab l i shed  a Lake S t a t e s  Fores t  Tree Improvement 
Committee f o r  t h e  purpose of encouraging and coordinat ing f o r e s t  gene t i c s  
a c t i v i t i e s  i n  t h i s  reg ion .  That a nominating committee, cons i s t ing  of 
Messrs. M.B. Dickerman, R.A.  Brink, E . J .  Adams, and J . B .  M i l l a r ,  appoint 
a 6- t o  lo-rnan t r e e  improvement committee r ep resen ta t ive  of the  i n t e r e s t e d  
agencies,  geographical  a reas ,  and subjec t  matter  i n t e r e s t s  i n  the  region."  

The i n i t i a l  committee cons is ted  of nine members represent ing  t h r e e  s t a t e  
conservat ion departments, f o u r  u n i v e r s i t i e s ,  f o r e s t  industry,  and t h e  Lake 
S t a t e s  Fores t  Experiment S t a t i o n .  Two years  l a t e r  membership w a s  enlarged 
t o  14, a t  which number it has remained, The add i t iona l  f i v e  members were 
r ep resen ta t ives  of t h e  Fores t  Products Laboratory, the  North Cent ra l  Region 
of t he  U.S.  Fo res t  Service,  t he  I n s t i t u t e  of Paper Chemistry, and t h e  f i e l d s  
of f o r e s t  entomology and f o r e s t  pathology (see Appendix I ) ,  

To ca r ry  out  t he  mandates i ssued  upon i t s  incept ion,  t he  Lake S t a t e s  Fores t  
Tree Improvement Committee has operated on th ree  broad f r o n t s ;  prepara t ion  
of guides, convening of reg ional  conferences, and per iodic  disseminat ion 
of news (see Appendix 11) .  



1. A t  t h e  ou t se t ,  t he re  appeared t o  be a need f o r  guides t h a t  might f o s t e r  
comparabi l i ty  i n  the  conduct of c e r t a i n  t r e e  improvement a c t i v i t i e s  i n  t h e  
reg ion .  Accordingly seve ra l  subcommittees were formed, each charged with 
a s p e c i f i c  t a sk .  These groups prepared and had published an annotated 
bibl iography of f o r e s t  gene t i c s  i n  t h e  Lake S t a t e s ,  a guide f o r  s e l e c t i n g  
super ior  t r e e s  and s tands  i n  the  Lake S t a t e s ,  a d e l i n e a t i o n  of f o r e s t  t r e e  
seed c o l l e c t i o n  zones f o r  t he  Lake S ta t e s ,  a survey of f o r e s t  t r e e  improvement 
a c t i v i t i e s  i n  t h e  region,  suggest ions f o r  r e g i s t e r i n g  and marking s e l e c t i o n s  
i n  the  Lake S ta t e s ,  and a survey of f o r e s t  t r e e  seed c e r t i f i c a t i o n  a c t i v i t i e s  
i n  the  United S t a t e s  with suggest ions f o r  app l i ca t ion  i n  the  Lake S t a t e s .  

2 .  Biennia l  t r e e  improvement conferences have been held i n  1955 a t  Wisconsin 
Rapids, W i s . ;  1957 a t  Grand Rapids, Minn.; 1959 a t  Ann Arbor, Mich,; 1961 
a t  Rhinelander, Wis.; and aga in  a t  Grand Rapids, Minn. i n  1963. These 
conferences have provided oppor tun i t i e s  f o r  those engaged i n  f o r e s t  t r e e  
improvement research  t o  r epor t  b r i e f l y  on what they have done and what they 
have learned and t o  compare notes  wi th  o ther  workers, and f o r  those i n t e r e s t e d  
t o  l e a r n  t h e  s t a t u s  of such r e sea rch  i n  the  Lake S t a t e s  and t o  poin t  out  
problems needing study.  The conferences have been at tended by from 60 t o  
150 people. I n  add i t ion  t o  work wi th in  the  Lake S t a t e s ,  t r e e  improvement 
a c t i v i t i e s  have been repor ted  by speakers from the  Northeast,  Cal i forn ia ,  
t he  South, t h e  Cent ra l  S t a t e s ,  t he  P a c i f i c  Northwest, and Canada. 

3 .  A newslet ter ,  Lake S t a t e s  Trebredinews, has been i ssued  annual ly and 
now has  a mail ing l i s t  of about 300, I t  c a r r i e s  between-conferences news 
of t r e e  improvement a c t i v i t i e s  of a l l  Lake S t a t e s  agencies,  no t i ces  of 
important meetings, i n t e r im r e p o r t s  on subcommittee a c t i v i t i e s ,  and t r e e  
improvement i tems from o the r  reg ions .  

TRE NC-51 COMMITTEE 

I n  October 1958 r ep resen ta t ives  of s eve ra l  land g ran t  co l l eges  i n  the  
North Cen t ra l  Region met t o  d i scuss  the  a d v i s a b i l i t y  of developing a 
r eg iona l  p r o j e c t  i n  f o r e s t  t r e e  improvement, Such a p r o j e c t  was subsequently 
formulated and approved. 

The t echn ica l  committee guiding t h e  p ro jec t  (designated NC-51) opera tes  
under a n  organiza t ional  framework developed by t h e  Cooperative S t a t e  Experiment 
S t a t i o n  Serv ice  (CSESS) of t h e  U,S . Department of Agr icul ture ,  One of the  
S t a t e  Agr i cu l tu ra l  Experiment S t a t i o n  d i r e c t o r s  o r  a s s i s t a n t  d i r e c t o r s  a c t s  
as advisor .  In  add i t ion  t o  the  S t a t e  Agr i cu l tu ra l  Experiment S t a t i o n  members, 
and the  CSESS rep resen ta t ive ,  a member of t he  U.S. Fores t  Serv ice  a l s o  i s  on 
t h e  Committee (see Appendix 111). Federa l  cooperat ive r eg iona l  research  
funds a r e  made a v a i l a b l e  t o  t h e  p a r t i c i p a t i n g  s t a t e  experiment s t a t i o n s  t o  
supplement s t a t e  funds i n  support of t h e  work. 



The Committee meets annual ly a t  which time i t  d iscusses  and a c t s  on 
s t u d i e s  proposed f o r  i nc lus ion  i n  the  reg ional  p ro jec t ,  hears  progress  
r e p o r t s  from t h e  var ious  p a r t i c i p a n t s  i n  the  approved s tud ie s ,  and plans 
an  annual r e p o r t  t o  the  d i r e c t o r s .  Present  approved s t u d i e s  a l l  concern 
seed-source i n v e s t i g a t i o n s .  One s t a t i o n  a c t s  a s  a  leader  f o r  a  given 
s tudy.  I ts r e p r e s e n t a t i v e s  assemble seed, grow stock, prepare work plans, 
and d i s t r i b u t e  s tock .  Such o ther  s t a t i o n s  a s  wish t o  p a r t i c i p a t e  can 
ob ta in  s tock  and can (but need not)  fol low the  i n i t i a t i n g  s t a t i o n  work 
plan. The i n i t i a t i n g  s t a t i o n  is  expected t o  take  the  lead  i n  preparing 
r eg iona l  r epor t s ,  but  o t h e r  p a r t i c i p a t i n g  s t a t i o n s  may make analyses  and 
r epor t  upon t h e i r  own d a t a  a s  they see  f i t ,  

Current (1963) approved r a c i a l  v a r i a t i o n  s t u d i e s  under the  reg ional  t r e e  
improvement p r o j e c t  a r e  a s  follows, l i s t i n g  the  i n i t i a t i n g  s t a t i o n  f i r s t  
(* = poor su rv iva l ;  ** = f a i l u r e ) :  Scotch pine (Mich., Ill., Ind., Kans., 
LSFES, Minn., Mo., Nebr., W i s . ) ,  Austr ian pine (Mich,, Ill.*, Indo*, Ia., 
Kans., Minn.**, Nebr., Wise**), red  pine (Mich., Ind., Kans., Minn., Nebr., 
W i s  .), e a s t e r n  white  pine (Mich., Kans ., Minn.), red  oak (Ohio, I l l . ,  Ind., 
Kans., Minn., Nebr., W i s . ) ,  Japanese l a r c h  (Mich., I l l . ,  Ia. ,  LSFES, Minn., 
Nebr., W i s . ) ,  tamarack (Minn., LSFES, Mich., W i s . ) ,  Douglas-fir ( ~ i c h . ,  ~ n d . ,  
Kans .**, Minn., Nebr . , W i s  .), grand f i r  (Mich ., Ind ., Kans .**, Minn., W i s  .), 
and white f i r  (Mich., Ind,,  Kans.**, Minn., W i s . ) .  Some of these  cooperators  
a r e  doing r e l a t e d  work on o the r  spec ies  o r  on ma te r i a l  of t he  l i s t e &  spec ie s  
t h a t  i s  i n  a d d i t i o n  t o  t h e  r eg iona l  p ro jec t  ma te r i a l .  I n  addi t ion ,  s t u d i e s  
have been approved f o r  t he  fol lowing species ,  and seed c o l l e c t i o n s  for ' them 
have been s t a r t e d  o r  arranged2 balsam f i r   is.), ponderosa pine (USFS, 
Nebr.), and e a s t e r n  cottonwood (111.). 

A DECADE'S DEVELOPMENT 

Since 1953 the re  has been s u b s t a n t i a l  progress  i n  f o r e s t  t r e e  improvement 
i n  t h e  Lake S t a t e s .  Most of t he  agencies  t h a t  were engaged i n  such work 
th+ have increased t h e i r  s t a f f s ,  f a c i l i t i e s ,  and pro jec ts ,  and some 
a d d i t i o n a l  agencies  have entered  t h e  f i e l d .  Perhaps t h i s  can b e s t  be 
summarized f i r s t  by agency and then by f i e l d  of work. 



The Agencies Doing Fores t  Tree 
Improvement Work i n  the  Lake S t a t e s  

Lake S t a t e s  Fores t  Experiment Station.--In 1954 t h e  S t a t i o n  received i ts  
f i r s t  a l lotment  of funds d e f i n i t e l y  earmarked f o r  f o r e s t  gene t i c s  r e sea rch ,  
The fol lowing year  Hans Nienstaedt,  a t r a ined  g e n e t i c i s t ,  joined the  s t a f f  
and has s ince  become leader  of t he  S t a t i o n ' s  gene t i c s  p r o j e c t .  A f i e l d  
cen te r  was e s t ab l i shed  adjacent  t o  the  Hugo Sauer S t a t e  ~ u r s e r y  near  
Rhinelander, W i s , ,  and the  f i r s t  bu i ld ing  was dedicated i n  1957. F a c i l i t i e s  
now ava i l ab le  a t  t he  I n s t i t u t e  of Fores t  Genetics a t  Rhinelander include 
two bui ld ings  with off i c e  space f o r  a dozen s c i e n t i s t s  and t h e i r  support ing 
personnel,  s eve ra l  well-equipped l abora to r i e s ,  fou r  growth con t ro l  chambers, 
f o u r  greenhouse sec t ions  (20' x 50 ' )  wi th  automatic con t ro l s  and necessary 
headhouse f a c i l i t i e s ;  a l a t h  house; cold frames wi th  bottom heat ing;  and 
good nursery f a c i l i t i e s .  Reserved outp lant ing  s i t e s  a r e  a v a i l a b l e  on t h e  
nearby Nicolet  National Fores t  and on a l l  t he  o ther  National Fores t s  of 
t he  Lake S t a t e s ,  Within a few m i l e s ,  t r e e s  of almost a l l  spec ies  na t ive  
t o  the  nor thern  Lake S t a t e s  a r e  ava i l ab le  f o r  s tudy and a s  a source of 
ma te r i a l s .  

The I n s t i t u t e  i s  respons ib le  f o r  t h e  bas i c  f o r e s t  gene t i c s  research  of 
t h e  UeS, Fores t  Serv ice  i n  t h e  nor theas tern  qua r t e r  of t he  United S t a t e s  
and f o r  appl ied gene t i c s  research  wi th in  the  Lake S t a t e s ,  F i r s t  emphasis 
has been placed on improvement of t he  spruces, and s i m i l a r  work r e c e n t l y  
has been s t a r t e d  on the  b i r ches ,  

The I n s t i t u t e  has been given na t iona l  r e s p o n s i b i l i t y  f o r  rad ia t ion-genet ics  
s t u d i e s  t o  be conducted by the  U,S. Fores t  Serv ice  and has prepared a s i t e  
f o r  a r a d i a t i o n  f a c i l i t y  t o  be e s t ab l i shed  under t h e  approved standards of 
t he  Atomic Energy Commission. Some r a d i a t i o n  s t u d i e s  a r e  a l r eady  underway 
i n  cooperat ion wi th  the  Brookhaven National Laboratory, 

I n  1961 t h e  second Pioneering Research Unit i n  the  Fores t  Serv ice  w a s  
e s t ab l i shed  a t  Rhinelander, with P h i l i p  R.  Larson i n  charge. He w i l l  devote 
f u l l  t i m e  t o  phys io logica l  s t u d i e s  of wood formation, 

I n  1962 the  S t a t i o n  assigned a fu l l - t ime s c i e n t i s t  (David Dawson) t o  t r e e  
improvement s t u d i e s  i n  the  Northern Great P la ins  wi th  headquarters  a t  t h e  
S h e l t e r b e l t  Laboratory i n  Bottineau, N. Dak, I n i t i a l  s t u d i e s  l a r g e l y  concern 
v a r i a t i o n  i n  con i fe r s  of poss ib le  use i n  northern p l a i n s  s h e l t e r b e l t s .  
Current ly,  t h e  S t a t i o n  has s i x  s c i e n t i s t s  assigned f u l l  t i m e  t o  t r e e  
improvement research .  



2 /  Universi ty of W i s c o n s i ~  .--The program a t  t he  Universi ty of Wisconsin 
was a l ready we l l  e s t a b l i s h e d  i n  1953 and was rece iv ing  s u b s t a n t i a l  
f i n a n c i a l  support  from t h e  Wisconsin Conservation Department. During 
the  pas t  decade, however, s t u d i e s  were expanded t o  search  a l s o  f o r  
i n s e c t - r e s i s t a n t  t r e e s  and f o r  r e s i s t a n c e  t o  the  cedar-apple r u s t ,  oak 
w i l t ,  and maple b l i g h t .  A summer f i e l d  headquarters  was e s t ab l i shed  i n  
1954 near Sayner i n  no r theas t e rn  Wisconsin with WCD support ,  Nursery 
f a c i l i t i e s  a r e  a v a i l a b l e  a t  Conservation Department Nurseries,  p a r t i c u l a r l y  
a t  Wisconsin Rapids and Trout Lake. 

Current ly,  f i v e  s c i e n t i s t s  a r e  devoting f u l l  o r  p a r t  time t o  t r e e  improvement 
s tud ie s .  Reduction i n  Conservation Department f i n a n c i a l  support has c u r t a i l e d  
expansion of t h e  work f o r  t h e  present .  

2/  
Universi ty of Minnesota- .--In 1954 the  School of Fores t ry  made p lans  t o  
add f o r e s t  gene t i c s  t o  i ts  curriculum, and i n  1955 S c o t t  Pauley came from 
Harvard Universi ty t o  head up the  program. I n  1955 a l s o  t h e  Blandin 
Foundation gave t h e  Universi ty a grant  of funds f o r  f o r e s t  t r e e  improvement 
work. The f i r s t  formal course i n  f o r e s t  gene t i c s  was of fered  i n  t h e  f a l l  
of 1956. Nursery f a c i l i t i e s  were provided at  the  North Cent ra l  Experiment 
S t a t i o n  and i n  t h e  nursery of t he  Blandin Paper Company near  Grand Rapids. 
Outplanting f a c i l i t i e s  were developed a t  t he  Gunn Memorial Park near  Grand 
Rapids and on state-owned land near  Grand Rapids, S t .  Paul, Rice Cfeek, 
and elsewhere. 

Resources f o r  t h e  Future,  Inc .  made a grant  t o  the  Universi ty f o r  the  
1956-57 academic year  t o  s t rengthen  graduate t r a i n i n g  i n  f o r e s t  gene t i c s .  

Beginning i n  1956 s t a f f  members i n  entomology and p lan t  pathology began 
t o  s tudy v a r i a t i o n s  i n  i n s e c t  and d i sease  development i n  jack p ines  of 
d ive r se  seed o r i g i n s ,  

Current ly,  one s t a f f  member i s  devoting f u l l  time t o  f o r e s t  gene t i c s  work, 
and f i v e  graduate s tuden t s  a r e  working on t r e e  improvement problems i n  
res idence  and f i v e  i n  a b s e n t i a .  - 

2/ A s p e c i a l  func t ion  of t h e  Un ive r s i t i e s  is t o  t r a i n  s c i e n t i s t s ,  and the  - 
u n i v e r s i t i e s  i n  t h e  Lake S t a t e s  during the  pas t  decade have awarded a 
cons iderable  number of M,S. and Ph.D. degrees t o  s tuden t s  s p e c i a l i z i n g  i n  
f o r e s t  gene t i c s  and i n  r e l a t e d  f i e l d s .  Because information from the  var ious  
schools  was given i n  varying ways, no attempt has been made here t o  present  
s epa ra t e  s t a t i s t i c s  f o r  each one, 



Universi ty of ~ i c h i ~ a & / . - - ~ n  1954 the  School of Natural  Resources i n i t i a t e d  
graduate t r a i n i n g  i n  f o r e s t  genet ics ,  wi th  emphasis on t h e  s i l v i c a l  a spec t s  
of t r e e  improvement. The Universi ty added a course i n  f o r e s t  gene t i c s  i n  
1959. They have developed outp lant ing  sites a t  t h e  Univers i ty ' s  B io log ica l  
S t a t i o n  a t  Douglas Lake and on Universi ty p rope r t i e s  near  A m  Arbor, Currently, 
one s t a f f  member i s  devoting f u l l  time t o  t r e e  improvement work and some 
graduate s tuden t s  a r e  doing research  i n  t h i s  a rea .  

3/ Michigan S t a t e  University- .--In 1957 Jonathan Wright came t o  Michigan S t a t e  
Universi ty from t h e  Northeastern Fores t  Experiment S t a t i o n  and i n i t i a t e d  
both graduate and undergraduate courses i n  f o r e s t  gene t i c s .  With h i s  a r r i v a l  
t h e  Univers i ty  launched an  ambitious program concerned pr imar i ly  wi th  r a c i a l  
and ind iv idua l  t r e e  v a r i a t i o n  and s t a t i s t i c a l  bases f o r  determining p l o t  s i z e  
f o r  t r e e  improvement research .  

MSU has a nursery devoted pr imar i ly  t o  growing tree improvement stock, has 
developed outp lant ing  s i t e s  on co l l ege  p rope r t i e s  such a s  t h e  Kellogg, Ruse, 
and Dunbar Fores ts ,  on seve ra l  s t a t e  f o r e s t s ,  and on some National Fores t  
land. 

Currently, one profess ional  s t a f f  member i s  devoting f u l l  t i m e  t o  t r e e  
improvement work, f o u r  o the r s  a r e  devoting p a r t  t i m e ,  and fou r  graduate 
s tuden t s  a r e  car ry ing  on research  i n  t h i s  f i e l d .  

I n s t i t u t e  of Paper Chemistry.--In 1954 the  I n s t i t u t e  i n i t i a t e d  a f o r e s t  t r e e  
improvement research  program and brought i n  P h i l i p  N. Joranson t o  continue 
and expand the  program he had s t a r t e d  a t  Be lo i t  College,  Since then  t h e  
I n s t i t u t e  has added s p e c i a l i s t s  i n  p l an t  physiology and cytology t o  i t s  
s t a f f ,  e s t ab l i shed  labora tory  and greenhouse f a c i l i t i e s ,  and developed 
seve ra l  outp lant ing  sites on the  lands of cooperat ing i n d u s t r i e s  and of 
publ ic  agencies ,  

I n  1961 D r .  Joranson l e f t  t he  I n s t i t u t e  and Dean Einspahr assumed d i r e c t i o n  
of the  f o r e s t  t r e e  improvement program. Present ly  t h r e e  fu l l - t ime s c i e n t i s t s  
are ca r ry ing  out  the  research  work dea l ing  pr imar i ly  wi th  t h e  aspens i n  t h e  
North and southern pines i n  t h e  South. 

3/ See foo tno te  2 on page 7. - 



Foxest Products Laboratory,--Although the  Laboratory planned a study on 
the  causes of bird 's-eye f i g u r e  i n  sugar maple i n  cooperat ion with t h e  
Lake S t a t e s  Fores t  Experiment S t a t i o n  i n  1928 (and s ince  r eac t iva t ed ) ,  
i t s  a c t i v e  t r e e  improvement research  program r e a l l y  began i n  1958. Since 
t h e  Laboratory i s  a n a t i o n a l  i n s t i t u t i o n ,  much of i t s  research  concerns 
l o c a l i t i e s  and spec ie s  of no d i r e c t  i n t e r e s t  t o  many people i n  the  Lake 
S t a t e s .  Some s tud ie s ,  however, dea l  with spec ie s  na t ive  t o  the  Lake S t a t e s ,  
and bas i c  research  on o the r  spec ies  may have a p p l i c a b i l i t y  here  a l s o ,  I t  
i n i t i a t e d  a program f o r  obta in ing  wood q u a l i t y  da t a  from Fores t  Survey p l o t s  
a s  they a r e  e s t ab l i shed .  

The Laboratory has h ighly  spec ia l i zed  f a c i l i t i e s  f o r  s tudying wood s t ruc tu re ,  
e s p e c i a l l y  from small wood samples. Current ly fou r  s c i e n t i s t s  a r e  spending 
f u l l  t i m e  on r e sea rch  r e l a t e d  t o  t r e e  improvement under the  d i r e c t i o n  of 
Harold L. Mi tchel l .  

Nekoosa-Edwards Paper Company.--In cont inuat ion  of work s t a r t e d  e a r l i e r ,  
t he  company f ie ld-p lanted  a d d i t i o n a l  jack pine-lodgepole pine hybrids 
from i t s  own p o l l i n a t i o n s  i n  1954 and e s t ab l i shed  i t s  own seed-source 
s t u d i e s  i n  1954 and subsequent years .  Current ly one t echn ica l  man devotes  
p a r t  time t o  these  s t u d i e s .  The company has i t s  own nursery and outp lant ing  
s i t e s .  

Consolidated Water Power and Paper Company.--Under John Macon's d i r ec t ion ,  
the  company i n  1950 and again  i n  1956, made s e l e c t i o n s  i n  white spruce 
t r ansp lan t  beds of t h e  company nursery and f i e l d - t e s t e d  the  progeny on 
t h e i r  own outp lant ing  a r e a s .  Currently, one t echn ica l  man spends p a r t  
time on t r e e  improvement work. 

Quetico-Superior Wilderness Research Center.--Under C ,  E .  Ahlgren's 
d i r ec t ion ,  t h e - ~ e n t e r  began a s e r i e s  of vegeta t ive  propagation tests i n  
1952 aimed s p e c i f i c a l l y  a t  t r e e  improvement ob jec t ives .  Since then i t  
has  a l s o  conducted work on f lower s t imula t ion ,  con t ro l l ed  po l l ina t ion ,  
b l i s t e r  r u s t  r e s i s t ance ,  and seed orchard development. The c e n t e r  has 
i t s  own ou tp lan t ing  a r e a s  and has made them a v a i l a b l e  t o  cooperators .  
I t  has had the  use of greenhouse f a c i l i t i e s  on the  Duluth Campus of t h e  
Universi ty of Minnesota. Currently, one t echn ica l  man spends p a r t  time 
on t r e e  improvement p r o j e c t s .  

Minnesota Conservation Department,--In 1962 the  Fores t ry  Division e s t ab l i shed ,  
under E m i l  Kukachka's d i r ec t ion ,  a  study of f a c t o r s  a f f e c t i n g  cone production 
i n  white  spruce and red  pine; t he  Lake S t a t e s  Fores t  Experiment S t a t i o n  i s  
a cooperator i n  t h i s  s tudy.  Currently, about fou r  t echn ica l  men spend p a r t  
t i m e  on t h e  p r o j e c t .  



Tree Improvement Research Work by 
Subject  Matter Categories  

To give a bird 's-eye view of t r e e  improvement a c t i v i t i e s  i n  the  region 
s ince  1953, I have grouped them i n t o  f i v e  broad c l a s s e s  suggested by 
S c o t t  Pauley seve ra l  years  ago. Needless t o  say, t h e  coverage cannot 
be d e t a i l e d  o r  complete i n  t h e  space ava i l ab le ,  but  i t  should provide 
a reasonably accura te  impression of what has been and i s  being done. 

Se lec t ion  and Tes t ing  of Variation.--Logically a high propor t ion  of t he  
t r e e  improvement s t u d i e s  i n i t i a t e d  i n  the  Lake S t a t e s  s i n c e  1953 a r e  
concerned wi th  s e l e c t i o n  and v a r i a t i o n .  Most numerous a r e  s t u d i e s  of 
varying scope and i n t e n s i t y  on n a t u r a l  v a r i a t i o n  wi th in  spee ies .  They 
concern such spec ies  a s  jack pine (LSFES, U.  Minn., U. Mich., MSU, NEPCo, 
WCD, MPP, &In CD, Mh C D ) ~ / ,  red  pine (NEPCo, MSU, UW, U.  Minn.), e a s t e r n  
white  pine (LSFES, MSU), Scotch pine (LSFES, MSU, U. Mich., U. Minn., UW), 
ponderosa pine (LSFES, MU), Austr ian pine (MSU, U. Mich., U. Minn., UW), 
limber pine (MSU), Virg in ia  pine (MSU), white spruce (LSFES, MSU, U. Minn., 
NEPCo, CWPP), black spruce (NEPCO), red  spruce (LSFES), blue spruce (LSFES, 
U. Minn.), S ibe r i an  spruce (LsFES), balsam f i r  (UW), tamarack (U. Minn.), 
Japanese l a r c h  (LSFES, MSU, U. Mich., U. Minn., UW), S ibe r i an  l a r c h  (LSFES), 
European l a r c h  (IPC, MSU, U. Mich.), e a s t e r n  hemlock (LSFES), Douglas-fir 
(MSU), paper b i r ch  (U. Minn.), and red  oak (MSU, U. Minn., UW). A high 
propor t ion  of t h i s  research  involves r a c i a l  v a r i a t i o n  o r  seed-source 
s t u d i e s .  An increas ing  number of s tud ie s ,  however, a r e  designed t o  a s s e s s  
v a r i a t i o n  among indiv idual  t r e e s  wi th in  a spec ies .  This  i s  a necessary 
forerunner  t o  i n t e l l i g e n t  breeding work, 

An inc reas ing  number of s tudies ,  however, concern v a r i a t i o n  induced by 
recomb2nation o r  mutation. Included a r e  a number of s t u d i e s  t o  l o c a t e  
and analyze n a t u r a l  hybrids and t o  develop i n t e r s p e c i f i c  hybrids.  These 
involve seve ra l  spec ie s  of spruces (LSFES, U. Minn.), pines,  both s o f t  and 
hard (MSU, UW), b i r ches  (U. Minn., LSFES), aspens and o the r  poplars  (U. 
Minn., UW, IPC), and elms (U. Minn.). Some of the  poplar  t r i a l s  have 
a l ready y ie lded  F2 and F3 generat ions.  Other con t ro l l ed  p o l l i n a t i o n s  have 
been made wi th in  spec ies ,pr imar i ly  i n  white  spruce (LSFES), black spruce 
(LSFES), Norway spruce (UW), red  pine (UW), jack pine (LSFES), and e a s t e r n  
white  pine (W). Included among these  trials are a number of t e s t s  of 
s e l f i n g .  Knowledge of se l f -compat ib i l i ty  o r  i ncompa t ib i l i t y  is, of course, 
of prime value i n  such d ive r se  a c t i v i t i e s  as developing seed orchards and 
e s t a b l i s h i n g  pure l i n e s  f o r  breeding purposes. 

4/ Abbreviations f o r  agencies  a r e  as fol lowsr CWPP = Consolidated Water - 
Power and Paper Co., FPL = Fores t  Products Laboratory, IPC = I n s t i t u t e  of 
Paper Chemistry, LSFES = Lake S t a t e s  Fores t  Experiment S ta t ion ,  Mh CD = 
Michigan Conservation Dept., IVLn CD = Minnesota Conservation Dept., MSU = 
Michigan S t a t e  University,  NEPCo = Nekoosa-Edwards Paper Co., 9SWRC = 
Quetico-Superior Wilderness Research Center, USARS = U.S. Agr i cu l tu ra l  
Research Service,  U. Mich. = Universi ty of Michigan, U.  Minn. = Universi ty 
of Minnesota, UW = Univers i ty  of Wisconsin, WCD = Wisconsin Conservation 
Dept . 



The study of mutations i s  j u s t  g e t t i n g  underway i n  the  region.  The bulk 
of t he  work i s  being done wi th  jack pine (LSFES), Involved s o  f a r  a r e  
determinat ions of n a t u r a l l y  occurr ing mutations among p l a n t s  grown from 
seed (1) from unt rea ted  normal t r ees ,  (2) produced i n  witches brooms, 
and (3) subjected t o  X-rays. Other ma te r i a l  i s  under study a f t e r  exposure 
t o  Cobalt-60 i r r a d i a t i o n .  Related work inc ludes  con t ro l l ed  c rosses  between 
jack pines grown from X-rayed seed and the  use of i r r a d i a t e d  po l l en  i n  
con t ro l l ed  p o l l i n a t i o n s  on white  spruce. 

U t i l i z a t i o n  of Se lec ted  Var iants  f o r  Planting.--A major p r a c t i c a l  appl ica-  
t i o n  of t r e e  improvement i s  t o  u t i l i z e  se l ec t ed  and s p e c i a l l y  bred ma te r i a l  
i n  f o r e s t a t i o n  work. This  may involve e i t h e r  vege ta t ive ly  propagated c lones  
o r  seeds from s p e c i a l l y  t r e a t e d  and cul tured  a r e a s  o r  both. The p r a c t i c a l  
use of c lona l  l i n e s  i n  t h i s  reg ion  i s  l imi t ed  l a r g e l y  t o  aspens and poplars .  
Research i n  the  use of such ma te r i a l  i s  being pursued by seve ra l  agencies  
(U. Mich,, U. Minn., MSU, IPC, UW), 

A highly encouraging development during t h e  pas t  few years  has been the  
establ ishment  of seed production a r e a s  by seve ra l  agencies .  I n  1959 t h e  
Wisconsin Conservation Department began acqui r ing  and s e t t i n g  a s i d e  super ior  
r ed  pine s t ands  f o r  seed production purposes, and s h o r t l y  t h e r e a f t e r  t h e  
U.S. Fores t  s e r v i c e  began s imi l a r  a c t i v i t i e s .  These se l ec t ed  s t ands  have 
been cu l tu red  t o  remove undes i rab le  t r e e s  and give t h e  se l ec t ed  t r e e s  
abundant growing space. Since then t h e  Minnesota Conservation Department 
and s e v e r a l  i n d u s t r i e s  have followed s u i t .  There a r e  now i n  t h e  Lake-Sta tes  
23 e s t ab l i shed  seed product ion areas,  involving about 900 a c r e s  of land and 
wi th  a p o t e n t i a l  annual production of 3900 bushels  of cones (see Appendix 
I V ) .  The number of e s t ab l i shed  and t r e a t e d  seed production a r e a s  ' includes 
14 red  pine, 7 white  spruce, and 2 e a s t e r n  white pine. I n  add i t ion  s e v e r a l  
o the r  a reas  have been s e l e c t e d  but  have not  y e t  been completely t r e a t e d  f o r  
seed production purposesj these  include some f o r  jack pine and black spruce. 

The next s tep ,  t h e  development of seed orchards, has a l s o  been i n i t i a t e d .  
The Universi ty of Wisconsin e s t ab l i shed  a g ra f t ed  red  pine seed orchard 
f o r  t h e  Wisconsin Conservation Department i n  1955 and has continued t h i s  
a c t i v i t y  i n  subsequent years .  The U,S. Fores t  Serv ice  has a l s o  begun t h e  
development of g ra f t ed  red  pine, black spruce, and white  spruce seed orchards, 
s eve ra l  of which w i l l  be e s t ab l i shed  by 1967, Michigan S t a t e  Universi ty has 
i n i t i a t e d  t h e  development of seedl ing  red  pine seed orchards i n  cooperat ion 
wi th  t h e  U,S. Fores t  Serv ice  and the  Michigan Conservation Department (Appen- 
d i x  I V ) .  

A s  increas ing  amounts of seed become a v a i l a b l e  from seed production a reas ,  
seed orchards, and o ther  sources where the  u l t imate  geographic o r i g i n  o r  
t h e  parentage a r e  known, the re  w i l l  be more and more need t o  i d e n t i f y  such 
seed. So long a s  the  seed does not  e n t e r  commerce, a records system t h a t  
s a t i s f i e s  the  needs of the  producer-user i s  a l l  t h a t  i s  necessary, I f ,  
however, t he  seed does e n t e r  commerce some method of c e r t i f i c a t i o n  by a 
reputable  organiza t ion  o r  a l e g a l l y  cons t i t u t ed  agency may be required.  
For t h i s  reason the  LSFTIC Seed C e r t i f i c a t i o n  Subcommittee has been develop- 
i n g  gu ide l ines  t h a t  w i l l  be ava i l ab le  i f  and when f o r e s t  t r e e  seed c e r t i f i c a t i o n  
is  needed i n  the  Lake S t a t e s .  I t  has been cooperat ing with a n a t i o n a l  committee 
of t he  s o c i e t y  of American Fores t e r s  i n  t h i s  endeavor. 
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Many of t h e  s t u d i e s  i n  t h i s  category undertaken dur ing  the  pas t  decade 
i n  t h e  Lake S t a t e s  concern p l a n t  physiology. Among them are :  (1) e f f e c t s  
of photoperiod on springwood-summerwood growth of red  pine (LSFES), f a l l  
g r a f t i n g  of spruce (LSFES), growth of nor thern  c o n i f e r s  i n  -southern and 
nor thern  n u r s e r i e s  (LSFES, U. Minn,), breaking of bud dormancy i n  white  
spruce (LSFES), inc idence  of lammas growth and p r o l e p s i s  i n  jack pine 
(U. Minn., LSFES), and response of papep b i r c h  of var ious  seed o r i g i n s  
(U, Minn., LSFES); (2) e f f e c t s  of growth substances (such a s  g i b b e r e l l i c  
a c i d  and auxins)  on growth, wood p rope r t i e s ,  and f lower ing  of some hardwoods 
and c o n i f e r s  (IPC, LSFES); (3) e f f e c t s  of c h i l l i n g  on f a l l  g r a f t i n g  and 
breaking of bud dormancy i n  white  spruce (LSFES); (4) t he  anatomical and 
biochemical changes r e l a t e d  t o  roo t ing  behavior of stem c u t t i n g s  (IPC); 
(5) t h e  e f f e c t s  of i n t e r s p e c i f i c  and i n t e r g e n e r i c  grafting,phloem invers ion ,  
and mechanical t rea tments  on primary growth and f lower ing  of f o r e s t  t r e e s  
(QSWRC, UW);  (6) t h e  e f f e c t i v e n e s s  of vege t a t i ve  propagat ion techniques 
such a s  g r a f t i n g ,  budding, stem cu t t i ngs ,  stem s p l i t t i n g ,  r o o t  c u t t i n g s ,  
and a i r  l aye r ing  f o r  reproducing pines ,  elms, basswood, bird 's-eye maple, 
hackberry, and aspens (NU, U. Mich., U. Minn., UW, LSFES) ; '(7) t h e  
phenology of white  spruce from f lower i n i t i a t i o n  t o  seed product ion (LSFES); 
and (8) a  s tudy of t h e  phys io logica l  bases  f o r  vege t a t i ve  reproduct ion  
(LSFES ) . 

A number of c y t o l o g i c a l  s t u d i e s  have been i n i t i a t e d ,  These have la fge ly  
concerned t h e  l o c a t i o n  of t r i p l o i d  aspens (IPC) and polyploid b lack  and 
white  spruces  (U. Minn.), t h e  de te rmina t ion  of t he  probable makeup of 
n a t u r a l  b i r c h  hybr ids  (U, Minn.), and the  r e l a t i o n  of e x t e r n a l  appearance 
t o  meio t ic  s t a g e s  i n  male spruce f lowers  (U. Minn.) , 

I t  i s  extremely important  t o  know when t h e  f lower primordia a r e  f i r s t  formed, 
i f  t rea tments  t o  s t i m u l a t e  f lowering can be assured of success .  (Obviously, 
t rea tments  made a f t e r  t he  d i e  i s  c a s t  can have l i t t l e  r e a l  i n f l u e n c e , )  Two 
s t u d i e s  of t h i s  na tu re  a r e  underway, one f o r  r ed  pine (UW, U. Minn., LSFES), 
and one f o r  white  spruce (LSFES). 

The major end product of most f o r e s t r y  e n t e r p r i s e s  s t i l l  i s  wood. Many 
t r e e  improvement p r a c t i c e s  a r e  aimed a t  i nc reas ing  t h e  q u a n t i t y  of wood 
produced, But wood q u a l i t y  a l s o  i s  h ighly  important,  and a v a r i e t y  of 
q u a l i t i e s  a r e  r equ i r ed  f o r  d i f f e r e n t  products .  A number of r e sea rch  
p r o j e c t s  concerning wood q u a l i t y  a r e  a c t i v e  i n  t he  Lake S t a t e s .  They 
inc lude  s t u d i e s  t o  determine (1) t he  anatomical,  chemical, and phys ica l  
p r o p e r t i e s  of aspen wood from small  samples (IPC), (2) v a r i a t i o n  of wood 
q u a l i t i e s  between and w i t h i n  aspen c lones  (IPC), (3) v a r i a t i o n  i n  and 
h e r i t a b i l i t y  of s p e c i f i c  g r a v i t y  and o the r  wood c h a r a c t e r i s t i c s  according 
t o  seed o r i g i n  i n  r ed  pine,  whi te  ash, and var ious  spec i e s  and hybr ids  of 
poplars  (FPL), (4) springwood-summerwood t r a n s i t i o n  i n  red  pine (LSFES), 
and (5) auxin-summerwood r e l a t i o n s h i p s  i n  red  pine (LSFES). 



Disease r e s i s t a n c e  i n  f o r e s t  t r e e  spec i e s  i n  t h e  Lake S t a t e s  i s  a l s o  
being s tud i ed .  Included a r e  a r t i f i c i a l  i nocu la t i on  tests. The aim i s  
t o  improve t h e  r e s i s t a n c e  of t he  more important s p e c i e s  t o  s e r i o u s  d i s e a s e s .  
S tud i e s  underway concern r e s i s t a n c e  of white  pine t o  t he  b l i s t e r  r u s t  fungus 
(QSWRC, UW, LSFES), jack pine t o  t h e  e a s t e r n  g a l l  r u s t  and o the r  r u s t s  (U. 
Minn., UW), American e l m  t o  Dutch elm d i sease  (U.  Minn., UW), e a s t e r n  redcedar  
t o  t he  cedar-apple r u s t  (UW), poplars  t o  Hypoxylon, ~ e ~ t o r i a ,  Dothichiza,  
and Napicladium cankers  (UW), oaks t o  oak w i l t  (UW), and sugar  maple t o  maple 
b l i g h t  (UW). Many of t he se  s t u d i e s  a r e  aimed a t  sc reen ing  young seed l ings  
f o r  r e s i s t a n c e .  A s p e c i a l  s tudy  aims t o  determine r a c i a l  v a r i a t i o n  w i th in  
t h e  b l i s t e r  r u s t  fungus (LSFES). 

Severa l  o t h e r  suppor t ing  s t u d i e s  a r e  i n  t h e  realm of ecology, entomology, 
and biometry,  These inc lude  s t u d i e s  of (1) t h e  r e l a t i v e  e f f e c t s  of s i te  
and h e r e d i t y  on t h e  volume and q u a l i t y  of wood produced by d i p l o i d  and 
t r i p l o i d  aspens (IPc), (2) s e l e c t i o n  of poplars  r e s i s t a n t  t o  t he  poplar  
weevi l  (UW), (3) e f f e c t  of f e r t i l i z e r s  on t h e  a b i l i t y  of p ines  t o  withstand 
i n s e c t  a t t a c k s  (LSFES), (4) e f f e c t s  of i n s e c t s  on cone product ion (LSFES), 
(5) v a r i a t i o n  i n  i n s e c t  a t t a c k s  according t o  seed o r i g i n  i n  jack pine (U. 
Minn., UW, LSFES), and (6) t he  most e f f i c i e n t  p l o t  s i z e s  and shapes f o r  use 
i n  f o r e s t  g e n e t i c s  f i e l d  t e s t s  (MSU, U. Minn.). 

Tree improvement work involves  t h e  use of many s p e c i a l  techniques.  A 
number of s t u d i e s  have been made i n  t h e  Lake S t a t e s  dur ing  t h e  p a s t  decade 
t o  t e s t  and improve such techniques.  Included a r e  t e s t s  of ( I )  var ious  
f i e l d  and bench g r a f t i n g  techniques f o r  c o n i f e r s  (QSWRC, LSFES, UW, U. 
Minn.), (2) vacuum and o the r  methods of s t o r i n g  t r e e  p o l l e n  (USARS, U. 
Minn.), (3) extended photoperiod t o  grow nor thern  c o n i f e r s  i n  southern  
nu r se r4 . e~  (LSFES, U. Minn.), (4) var ious  types  of bags f o r  p o l l i n a t i o n  use 
(LSFES), (5) s eed l ing  propagat ion methods f o r  aspens (U.  inn.), (6) pine 
p o l l i n a t i o n  techniques (UW), (7) methods of propagat ing c o n i f e r s  from 
c u t t i n g s  and l ea f  bundles (LSFES, UW), (8) paper chromatography f o r  sexing 
mature aspens (U. Minn.) (9) t i s s u e  c u l t u r e  of Lake S t a t e s  t r e e s  (LSFES, 
IPC), and (10) t h e  development of a  small  a e r i a l  camera t o  take  c o l o r  photos 
t o  h e l p  d e l i n e a t e  aspen c lones  (U. Minn.). 

A c t i v i t i e s  of Action Agencies 

I n  a d d i t i o n  t o  t h e  r e sea rch  a c t i v i t i e s  i n  t he  r eg ion  a  number of agenc ies  
are applying t r e e  improvement p r a c t i c e s  on t h e i r  own lands  o r  a r e  f a c i l i t a t i n g  
r e sea rch  work by providing land, s tands,  p l an t ing  s tock,  funds,  o r  o t h e r  
m a t e r i a l s  t o  r e sea rch  agenc ies .  Some examples of such a c t i v i t i e s  a r e  as 
fol lows:  



1. The Wisconsin Conservation Department gave f i n a n c i a l  support  t o  
much of t he  tree improvement r e sea rch  conducted by the  Univers i ty  of 
Wisconsin and a l s o  suppl ied  land, s tock,  and nursery f a c i l i t i e s ,  and b u i l t  
f i e l d  s t a t i o n s  t o  a i d  t h i s  work. I t  a l s o  provides  nursery  f a c i l i t i e s  t o  
t h e  Lake S t a t e s  F o r e s t  Experiment S t a t i on ,  and has a s s i s t e d  s e v e r a l  agenc ies  
i n  ob t a in ing  t r e e  seed.  

2 .  The Michigan Conservation Department has  provided ou tp l an t ing  s i t e s  
and c o l l e c t e d  seed f o r  Michigan S t a t e  Univers i ty  and the  Lake S t a t e s  F o r e s t  
Experiment S t a t i o n ,  and provided some f i n a n c i a l  support f o r  g e n e t i c s  r e sea rch  
a t  Michigan S t a t e  Univers i ty .  

3 .  The Minnesota Conservation Department has  provided ou tp l an t ing  
si tes t o  t h e  Univers i ty  of Minnesota, and p l an t ing  s tock  and seed t o  t h e  
Univers i ty  of Minnesota and t h e  Lake S t a t e s  Fo re s t  Experiment S t a t i o n .  
Many of i t s  f i e l d  men have been t r a i n e d  by Lake S t a t e s  S t a t i o n  s p e c i a l i s t s  
i n  s e l e c t i n g  supe r io r  t r e e s  and have repor ted  such trees. 

4 .  The Nat ional  F o r e s t s  have provided ou tp l an t ing  s i t e s ,  s tock,  and 
seed t o  t he  Lake S t a t e s  S t a t i o n  and Michigan S t a t e  Univers i ty  and have 
given t h e i r  men t r a i n i n g  i n  recognizing supe r io r  trees and s t ands  and i n  
t r e e  c l imbing.  

5 .  Seve ra l  f o r e s t  i n d u s t r i e s  (Kimberly-Clark, Marathon Div is ion  of 
American Can Company, Mosinee Paper Co., Rhinelander Paper Co .) have provided 
p l a n t  m a t e r i a l  and ou tp l an t ing  sites t o  t h e  I n s t i t u t e  of Paper Chemistry, 
t he  Univers i ty  of Minnesota, and o the r  agencies ,  and a r e  coopera t ing  i n  
t h e i r  f i e l d  tests. 

6. Most of t h e  Lake S t a t e s  i n d u s t r i e s  a r e  g e t t i n g  t h e i r  seed p r imar i l y  
from better-than-average s t ands  o r  t r e e s  (Blandin Paper Co., Consolidated, 
Kimberly-Clark, Marathon Div is ion  of American Can Company, Northwest Paper 
Co., Rhinelander Paper Co.) o r  from s p e c i f i c  d i s t r i c t s  (M&O, Kimberly-Clark), 
o r  a r e  g r a f t i n g  t h e i r  b e s t  t r e e s  (M&O). 

7. The Blandin Paper Co. and the  Diamond Match Division-Diamond Gardner 
Corporat ion cooperate  w i th  t h e  Univers i ty  of Minnesota i n  f i e l d  t e s t s ;  
Kimberly-Clark, Marathon Div is ion  of American Can Company, and Rhinelander 
Paper Co. do l ikewise  w i th  t h e  Univers i ty  of Wisconsin; and Mosinee Paper 
M i l l s  Co. and Nekoosa-Edwards Co. cooperate  wi th  t h e  Lake S t a t e s  S t a t i o n  
i n  a r eg iona l  jack pine seed-source s tudy.  



LOOKING AHEAD 

Tree improvement developments dur ing  the  pas t  decade i n  t he  Lake S t a t e s  
have been noteworthy. Severa l  r e sea rch  agenc ies  now have the  nucleus of 
s t r o n g  programs, and i n c r e a s i n g l y  va luable  r e s u l t s  can be expected,  
Throughout t h i s  per iod t h e r e  has  been a good s p i r i t  of coopera t ion  among 
t h e  agenc ies  and i n d i v i d u a l  workers involved i n  tree improvement i n  t h e  
reg ion .  This  has  helped provide good informal coord ina t ion  of t h e  work. 
Most a c t i o n  f o r e s t r y  agenc ies  i n  t he  r eg ion  have been i n t e r e s t e d  i n  t r e e  
improvement work and have helped t o  advance i t  i n  s e v e r a l  ways. 

A s  programs expand, both i n  r e sea rch  and i n  app l i ca t i on ,  t h e r e  i s  a normal 
tendency f o r  each  group t o  become more s e l f - s u f f i c i e n t  and inward-looking . 
This  tendency doubt less  w i l l  appear i n  t he  Lake S t a t e s .  I hope and b e l i e v e  
t h a t  t he  wel l -es tab l i shed  background of coopera t ion  among agenc ies  i n  t h e  
Lake S t a t e s  w i l l  h e l p  t o  o f f s e t  t h i s  tendency and t h a t  informal  r eg iona l  
coord ina t ion  w i l l  cont inue a s  i n  t he  p a s t .  I be l i eve  t h e  Lake S t a t e s  
F o r e s t  Tree Improvement Committee can cont inue t o  be a f o c a l  po in t  f o r  such 
r eg iona l  coopera t ion .  

With i nc reas ing  s t a f f s ,  g r e a t e r  numbers of s p e c i a l i s t s ,  and improved 
f a c i l i t i e s ,  I look f o r  t h e  tree improvement r e sea rch  i n  t he  Lake S t a t e s  t o  
make much more progress  i n  t h e  ensuing decade than  i t  has  i n  t h e  pas t  10 
yea r s ,  By 1973, t h e r e  should be much b e t t e r  evidence as t o  t h e  ex t en t  
and n a t u r e  of v a r i a t i o n  among our important tree spec i e s ;  breeding poss i -  
b i l i t i e s  f o r  our p r i n c i p a l  spec i e s  ought t o  be i n  c l e a r e r  pe r spec t ive ;  and 
t h e r e  should be a cons iderab le  i nc rease  i n  emphasis on fundamental s t u d i e s  
t h a t  w i l l  t e l l  t he  "why" of t he  na tu re  of our spec ies ,  t h e i r  reproduct ion  
both  v e g e t a t i v e l y  and by seed, t h e i r  r e s i s t a n c e  t o  s e v e r a l  important  i n s e c t s  
and d i seases ,  and the  h e r i t a b i l i t y  of important  traits.  I would th ink ,  too, 
t h a t  t h e r e  would be a n  i nc reas ing  advance i n  app l i ed  t r e e  improvement which 
might inc lude  almost exc lus ive  use  of s e l e c t e d  s t ands  f o r  seed production, 
gene ra l  es tab l i shment  of seed orchards,  and gene ra l  cons ide ra t i on  of gene t i c  
f a c t o r s  i n  mafking and c u t t i n g  n a t u r a l  s t ands .  

C r y s t a l  b a l l  gazing i s  fun, bu t  on ly  time can dec ide  how good i t  is. S u f f i c e  
i t  t o  say t h a t  tree improvement has  made encouraging progress  i n  t h e  Lake 
S t a t e s  dur ing  t h e  pas t  10 years ,  and I f e e l  conf ident  t h a t  w e  s h a l l  do even 
b e t t e r  i n  t he  f u t u r e .  



THREE YEARS' PERFORMiANCE OF Tm K/G BLADE I N  SITE PREPARATION 

For the  pas t  t h ree  years ,  t h e  Blandin Paper Company has c a r r i e d  out  a 
number of s i t e  prepara t ion  p ro jec t s  invqlving the  use of a K/G blade 
( f i g .  1 ) .  The main f e a t u r e s  of t h i s  blade a r e  the  sharp angled c u t t i n g  
edge and the  s t i n g e r  o r  sharp p ro jec t ion  used f o r  r ipping  t r e e s  too  l a r g e  
t o  be cu t  by the  movement of the  angle blade a lone ,  

Although we have a K/G blade f o r  our company D-4C c a t e r p i l l a r ,  most of 
our p r o j e c t s  have involved t h e  use of con t rac t  equipment, and t o  d a t e  we 
have been l imi t ed  t o  t h e  D-7 and D-7E c a t e r p i l l a r .  Areas with t r e e s  under 
8 inches d.b,h.  can be sheared wi th  the  D-4C and K/G blade but  a t  a slower 
r a t e  than with l a r g e r  equipment. 

I n  opera t ion  the  vegeta t ion  i s  sheared off a t  ground l e v e l  a s  t h e  "cat" 
makes long s t r a i g h t  passes.  Each time, a s t r i p  varying up t o  11 f e e t  i n  
width i s  cu t  o f f .  Theore t ica l ly ,  motion i s  continuous, but pile-ups gen- 
e r a l l y  occur and t h e  equipment proceeds i n  a sequence of c u t t i a g ,  pushing 
mater ia l  c l e a r  of t h e  blade, and then c u t t i n g  again.  Most mater ia l  up t o  
10 t o  12 inches i n  diameter can be sheared without stopping (depending 
upon species ,  s o i l ,  e t c . ) ,  but  t r e e s  l a r g e r  than t h i s  must be s p l i t - a n d  
c u t .  This  t akes  about f o u r  passes,  each involving no more than 30 seconds 
of time. P i l i n g  o r  windrowing can be done e i t h e r  with t h e  K/G blade o r  wi th  
a s t r a i g h t  dozer b lade .  The i n t e r v a l s  between windrows vary, depending on 
the  capaci ty  of the  equipment o r  amount of vegeta t ion  t o  be pushed toge the r ,  
With the  D-7 w e  gene ra l ly  f i n d  the  i n t e r v a l  t o  be about 165 f e e t .  Typical  
windrows w i l l  average 15 t o  20 f e e t  i n  width and 5 t o  10 f e e t  i n  he ight .  
Generally,  t h e r e  i s  not  a g r e a t  dea l  of s o i l  i n  the  windrows compared t o  
conventional land c l e a r i n g  where r o o t s  a r e  pushed out .  

The ex ten t  of c l e a r i n g  accomplished by the  opera t ion  of the  K/G blade 
alone or  i n  conjunct ion wi th  some o ther  blade i n  windrowing i s  gene ra l ly  
more than s u f f i c i e n t  t o  make p lant ing  q u i t e  easy.  

To da te  we have completed 10 p r o j e c t s  involving 564 ac res .  Another 175 
ac res  has been cu t  but  not windrowed, 

Most of our e f f o r t s  have been d i r ec t ed  toward convert ing r e s i d u a l  s tands  
of unmerchantable t r e e s  and brush l e f t  a f t e r  cu t t ing ,  o r  mixed northern 
hardwood s tands  (pr imar i ly  sugar maple sapl ings)  wi th  l i t t l e  or  no commercial 
p o t e n t i a l .  We t r e a t  pr imar i ly  those areas  t h a t  have s u i t a b l e  s o i l  and 
moisture condi t ions  f o r  p l an t ing  spruce. 

1/ Fores ter ,  Blandin Paper Co., Grand Rapids, Minn. - 



Many f a c t o r s  i n f luence  t h e  c o s t s  of c l e a r i n g  and windrowing wi th  t h e  K/G 
b lade .  Obviously t h e r e  a r e  s i t u a t i o n s  where machines of a p a r t i c u l a r  horse- 
power r a t i n g  a r e  most economical t o  use.  Whether machines a r e  con t r ac t ed  
o r  owned may a f f e c t  t h e  r a t e  charged per  hour of ope ra t i on ,  The time of t h e  
year  a f f e c t s  t h e  ea se  of shear ing  and v a r i e s  w i th  s p e c i e s  according t o  t h e i r  
root-holding capac i ty .  Topography, number and soundness of stumps, and 
weight of m a t e r i a l s  t o  be c u t  and p i l e d  have s i g n i f i c a n t  e f f e c t s  on c o s t s .  
I n  most ca se s  shear ing  and windrowing has  been app l i ed  t o  a r e a s  which a r e  
d i f f i c u l t  o r  impossible  t o  convert  by o the r  methods. Thus, w e  need machines 
i n  t he  D-7 o r  D-8 power range.  We have been moving l a r g e  amounts of vege- 
t a t i o n  under d i f f i c u l t  s i t u a t i o n s .  

The weighted average c o s t s  on completed p r o j e c t s  i s  $18.32 per  a c r e  f o r  
shear ing  and $11.29 per  a c r e  f o r  windrowing ( t a b l e  1 ) .  No adjustment i s  
made i n  t he se  f i g u r e s  f o r  acreage i n  windrows because I f e e l  t h a t  modifi- 
c a t i o n  of t he  p l an t ing  p a t t e r n  can g ive  f u l l  u t i l i z a t i o n  of t h e  t o t a l  a r e a .  

I n  some cases  w e  have burned windrows a t  an  a d d i t i o n a l  c o s t  of between 
$5 and $8 per  a c r e .  This  may be h igher  than  necessary.  Recent experience 
shows good r e s u l t s  wi th  summer burning, a l e s son  w e  have learned  from t h e  
prescr ibed-burn people.  Burned windrows a r e  e a s i l y  p lan ted  by hand, and 
t h e  e f f e c t s  of more shade and potash seem t o  make a s i g n i f i c a n t  d i f f e r e n c e  
i n  f avo r  of t h i s  a r e a  f o r  newly p lan ted  spruce.  

From our  exper iences  t o  d a t e  we would recommend t h a t  shear ing  be done p r i o r  
t o  sp r ing  breakup, and windrowing be done dur ing  t h e  fo l lowing  summer, 
This  schedule  provides  f o r  b e t t e r  v i s i b i l i t y  t o  t h e  machine opera tor ,  less 
uproot ing  of trees wi th  increased  loads  of r o o t s  and d i r t  t o  be moved, 
and al lows t h e  c u t  m a t e r i a l  t o  dry  ou t  before  windrowing. 

For t h e  most e f f i c i e n t  layout  of sheared a r e a s  w e  have gene ra l l y  c u t  
p a r a l l e l  t o  t he  long a x i s  of t h e  t r a c t .  This i s  an advantage i n  machine 
p l an t ing .  I n  windrowing, t h e  opera tor  may dev ia t e  from t h i s  p a t t e r n  by 
pushing c u t  m a t e r i a l  i n t o  w e t  o r  nonproductive type edges where t h i s  i s  
convenient .  

I n  logging ope ra t i ons  on a r e a s  t o  be sheared w e  i n s i s t  on low stumps. I f  
poss ib le ,  r e c e n t l y  c u t  a r e a s  should be avoided i n  f avo r  of a r e a s  on which 
t h e  stumps have had t i m e  t o  d e t e r i o r a t e .  

Vegetat ive regrowth on our  sheared a r e a s  i s  predominantly annual weeds. 
Where aspen has  been win t e r  sheared, sprout ing  i s  f a i r l y  heavy. These a r e a s  
are gene ra l l y  patchy and are q u i t e  e a s i l y  sprayed wi th  a m i s t  blower. Other 
hardwoods do not  seem t o  sp rou t  v igorous ly ,  Spruce t r a n s p l a n t s  seem t o  
b e n e f i t  from t h e  shading e f f e c t s  of t h e  regrowth, and s u r v i v a l  has  been 
e x c e l l e n t  on t he  sheared a r e a s .  I t  appears  t h a t  p l a n t a t i o n s  on sheared 
si tes w i l l  be easy t o  e s t a b l i s h  and maintain.  

Seve ra l  yea r s  ago w e  d i s ced  a few small  areas a f t e r  shea r ing  a t  a c o s t  of 
approximately $10 per  a c r e .  General observa t ions  of p lan ted  trees i n d i c a t e  
a b e t t e r  he igh t  growth than  on undisced a r e a s .  A t  p resen t  w e  do not con- 
template  d i s c i n g  of sheared a r e a s  as a genera l  p r a c t i c e  a l though t h i s  is  

commonly done i n  t h e  South .  
- 18 - 



F i g ,  1.--Diesel t r a c t o r  w i t h  K/G b lade  c l e a r i n g  aspen s tand  t o  prepare 
s i te  f o r  p l a n t i n g  spruce, I t a s c a  County, Minn, (Photo suppl ied  by 
M. J. Latimer ,) 

Some d i r e c t  seeding p l o t s  have been put i n  on sheared a r e a s ,  Resu l t s  have 
been va r i ab l e .  Condi t ions i d e a l  f o r  germinat ion of spruce seed a r e  a l s o  
i d e a l  f o r  annual weeds. Best  r e s u l t s  have been obtained wi th  jack pine, 
r e d  pine,  and b lack  spruce.  I doubt very much, however, t h a t  a f o r e s t e r  
w i l l  go t o  t h e  expense of c l e a r i n g  land and then  t r u s t  t o  d i r e c t  seed ing  
t o  r e f o r e s t  i t .  

A t  t h e  r i s k  of g e t t i n g  i n t o  an economic j u s t i f i c a t i o n  of t h i s  type of s i t e  
p r epa ra t i on  I w i l l  mention t h a t  w e  have found a $5  t o  $8 per ac re  saving 
i n  p l a n t i n g  c o s t s .  W e  guess  t h a t  t h e r e  may be a saving of $5 t o  $10 per  
a c r e  on f u t u r e  r e l e a s e  c o s t s ,  depending upon t h e  s i t e  c l ea red  and whether 
you a r e  p l a n t i n g  spruce o r  p ine .  W e  do know t h a t  w e  can p l a n t  i n  f a i r l y  
s t r a i g h t  rows on prepared a r ea s ,  and t h i s  may be of some economic b e n e f i t  
a t  a f u t u r e  ha rves t  d a t e .  I t  i s  our b e l i e f  t h a t  we can save some money on 
t h e  c o s t  of p l an t ing  s tock  because of b e t t e r  s u r v i v a l  and the  need f o r  fewer 



t r e e s  per a c r e  i n  the  o r i g i n a l  p lan t ing .  Having gained complete con t ro l  
of the  s i t e  we a n t i c i p a t e  t h a t  t h e  succeeding crop w i l l  be e a s i e r  t o  
e s t a b l i s h  and w i l l  not r equ i re  the  d r a s t i c  measures needed t o  e s t a b l i s h  
t h e  f i r s t  one. 

When a l l  arguments a r e  f in ished ,  we f i n d  t h a t  we do have a  method of s i t e  
prepara t ion  which i s  very wel l  adapted t o  so lv ing  some of our d i f f i c u l t  
conversion problems. The t e s t  of i t s  economic merits w i l l  come with time. 



Table 1.--Blandin Paper Company K/G S i t e  Prepara t ion  P r o j e c t s  1960-63 

Proj.:  S i t e  : Equipment : Cost 
n o . :  Date condi t ions  : Acres : used : per  a c r e  

33 Aug-Sept Sca t t e r ed  merch. 93 Shear D7 & K/G $20.84 
1960 aspen and dense Windrow D7 & 

unmerch. hdwds . Bulldozer 11.83 
TOTAL $32.67 

36 Sept  1960 Cutover aspen 25 S h e a r D 7 & K / G  14 .OO 
and jack pine Windrow D7 & 

Bulldozer  9.90 
TOTAL $23.90 

58 Ju ly  1961 

59 Aug 1961 

60 O c t 1 9 6 1  

64 Mar 1962 

83 Nov 1962 

93 Oct1962 

94 Jan 1963 

114 Mar 1963 

Cut over aspen 
and brush 

Unmerch. hdwds. 
and brush 

Cutover aspen 

Cutover aspen 

Unmerch, hdwds, 
s c a t t e r e d  aspen 
and brush 

Cut over aspen 

Low dens i t y  non- 
merch. hdwds and 
aspen 

Cutover aspen 

Shear D7 & K/G 
Windrow D7 & 
Bulldozer 
TOTAL 

Shear D7 & K/G 
Windrow D7 & 
Bulldozer 
TOTAL 

Shear D7 & K/G 
Windrow D7 & " 
TOTAL 

Shear D4 & K/G 
Windrow D4 & " 
TOTAL 

Shear D7 & K/G 
Windrow D7 & " 
TOTAL 

Shear D7E & K/G 
Windrow D7E & " 
TOTAL 

Shear D4 & K/G 
Windrow D4 & " 
TOTAL 

Shear D7 & K/G 
Windrow D7 & " 
TOTAL $28.50 

A l l  1960-1963 Severa l  t y p i c a l  5 64 WEIGHTED AVERAGE : 
Shearing 18.32 
Windrowing 11.29 
TOTAL $29.61 



USE OF FIRE I N  PLANTING SITE PREPARATION 

If by J. H. Dieterich- 

INTRODUCT I ON 

Experience has shown t h a t  many of our regenera t ion  e f f o r t s  a r e  doomed 
t o  f a i l u r e  even before the  seed i s  sown o r  the  t r e e s  a r e  planted, simply 
because the  s i t e  has not been properly prepared. I n  the  Lake S t a t e s ,  
p l an t ing  s i t e  prepara t ion  i s  c u r r e n t l y  done with mechanical equipment, 
chemicals, or  f i r e ,  Each appears t o  have i t s  advantages and disadvan- 
tages,  and these  th ree  methods w i l l  probably continue t o  be used t o  
achieve s a t i s f a c t o r y  s tand  regenera t ion  a t  a reasonable c o s t .  

Here we s h a l l  consider  pr imar i ly  the  use of f i r e  f o r  preparing a s i t e  
f o r  seeding o r  p l an t ing ,  There i s  s t i l l  much t o  be learned concerning 
where, when, and how t o  burn t o  achieve our objec t ives ,  but  we know 
t h a t  f i r e  has a d e f i n i t e  place i n  helping t o  manage some of our Lake 
S t a t e s  f o r e s t  types.  

HISTORY 

For c e n t u r i e s  f i r e  has been i n f l u e n t i a l  i n  des t roying  and e s t a b l i s h i n g  
timber s tands  i n  a l l  p a r t s  of t he  world, In  the  Lake S t a t e s ,  some of 
t h e  most impressive s tands  of timber we have today a r e  a r e s u l t  of f i r e .  
On t h e - o t h e r  hand, some of our nonstocked a reas  o r  a reas  of low-quality 
timber a l s o  have r e s u l t e d  from pas t  w i l d f i r e s .  

The w i l d f i r e s  t h a t  prepared the  s i t e s  f o r  some of today ' s  good stands-- 
p a r t i c u l a r l y  i n  the  pines--give us a c lue  t o  the  use of f i r e  i n  e f f e c t i v e  
management and regenera t ion  of these  spec ie s ,  P lant ing  s i t e  prepara t ion  
wi th  prescr ibed  f i r e  i s  necessa r i ly  based on the  premise t h a t  con t ro l l ed  
f i r e  can c r e a t e  t h e  d e s i r a b l e  e f f e c t s  of w i l d f i r e  and a t  t he  same time 
e l imina te  the  undes i rab le  e f f e c t s  t h a t  have no p lace  i n  s tand  management 
or regenera t ion .  

Prescribed burning i n  t h e  Lake S t a t e s  i s  not new i n  theory.  I t  is, however, 
r e l a t i v e l y  new i n  p rac t i ce .  There has been a r e luc tance  i n  the  pas t  t o  
use f i r e  f o r  s i l v i c u l t u r a l  purposes, and prescribed burning has been l imi ted  
f o r  t h e  m m t  p a r t  t o  des t roying  brush p i l e s  and windrowed s l a s h .  Broadcast 
burning has not been an accepted p r a c t i c e  f o r  e i t h e r  hazard reduct ion  (except 
meadow grass)  o r  s i t e  prepara t ion ,  This  re luc tance  t o  use f i r e  seems t o  - 

1/ Research Fores t e r ,  Lake S t a t e s  Fores t  Experiment S ta t ion ,  S t .  Paul, - 
Minn. 



derive from quest ions of control,  public re la t ions ,  benef i t s ,  applica- 
tion, and c o s t s ,  

Complete answers t o  these questions w i l l  not evolve overnight, but with 
the present cooperative a t t i t u d e ,  the Sta tes ,  National Forests ,  and 
research organizations should produce some worthwhile r e s u l t s  t h a t  can be 
used by a l l ,  

PREVIOUS WORK - LARE STATES 

I n  Michigan, prescribed burning research i n  jack pine has been di rec ted  
toward st imulat ing na tu ra l  regeneration of cutover areas.  Natural seed 
f a l l ,  using seed s tored i n  the  cones of r es idua l  t rees ,  has provided the 
medium f o r  regenerat ion.  I n  Minnesota prescribed burning research is 
being done at  Grand Rapids and Ely. Cl i f f  Ahlgren, working out of Ely 
with the Quetico-Superior Wilderness Research Center and in*coopera t ion 
with the Superior National Forest,  has been d i r e c t i n g  h i s  e f f o r t s  toward 
the  ecological  e f f e c t s  of wi ld f i re  and prescribed f i r e  on regeneration, 
plant  succession, and stand establishment. C l i f f ' s  work w i l l  help i n  
es tab l i sh ing  guides f o r  prescribed burning i n  jack pine and indicat ing 
what might be expected i n  the  way of seedling survival  and e f f e c t s  of 
competition on seedling survival  once germination has taken place. 

The Lake S t a t e s  Forest  Experiment S ta t ion ' s  Northern Conifer Laboratory 
a t  Grand Rapids, M i = .  i s  studying the e f f e c t s  of annual and periodic 
f i r e s  on brush mortal i ty,  s o i l  nu t r i en t  charac te r i s t i c s ,  and growth of 
r es idua l  s tand,  One of the  pr incipal  problems there  has been t o  f i n d  
ways t o  regenerate red pine stands--either na tu ra l ly  o r  a r t i f i c i a l l y -  
and the  prescribed burning trials underway should answer many quest ions 
concerning the  use of f i r e  i n  red pine management, 

The Chequamegon National Forest  i n  northern Wisconsin is cooperating with 
us i n  a prescribed burning program aimed a t  the d i f f i c u l t  job of preparing 
planting s i t e s  i n  o f f - s i t e  aspen, brush, and low-quality hardwood stands. 

PRESCRIBED BURN PLANNING 

Planning is  one of the  most important aspects  of using f i r e  f o r  any purpose. 
Experience i s  needed i n  planning the  burns and carrying them through t o  
completion, With experience comes a corresponding decrease i n  the  cos t  
of using f i r e  and an  increase i n  the  number of opportunit ies  where f i r e  
can be used. The prescribed burn should be planned with the  timber sale - 
so  t h a t  the a rea  may be blocked out more e f fec t ive ly  and s l a s h  along the  
control  l i n e s  properly handled. Control l i n e s  should be located where they 
w i l l  be most e f f e c t i v e  and s o  constructed t h a t  they a r e  usable by vehicles 
or  4-wheel dr ive  pumpers. 



ADVANTAGES AND LIMITATIONS OF USING FIRE FOR SITE PREPARATION 

To do the most e f f i c i e n t  job of s i t e  preparation with f i r e ,  those doing 
the burning must be fami l i a r  with where, when, and how f i r e  can be used 
and know i t s  l imi ta t ions  a s  well a s  i t s  advantages, The major r i s k  i s  
usually considered t o  be los ing control  of the  f i r e .  Actually, there  is 
a s  great  a r i s k  i n  terms of overa l l  economic values i f  the s i t e  i s  l o s t  
t o  brush and i n f e r i o r  t r e e  species follotHing a successful  logging opera- 
t ion .  

Comparisons should a l s o  be made with e i t h e r  mechanical or  chemical methods 
of s i t e  preparation, but more experience w i l l  be needed with a l l  methods 
before t h i s  can be done accurately.  

Advantages 

1. Hazard reduction,--Fire used f o r  s i t e  preparation during any season 
reduces the chances of a severe wi ld f i re  occurring on t h a t  a rea .  Spring 
burning removes enough of the f ine ,  f l a shy  material  t o  reduce the hazard 
f o r  a few years u n t i l  annual f u e l  accumulation again  bui lds  up. Summer 
burning a l s o  removes f lashy material  plus some of the  l a rge r  mater ia l  t h a t  
has l o s t  moisture during hot weather. Hazard reduction i s  an important 
"fr inge benef i t f f  when using f i r e  f o r  s i t e  preparat ion purposes. 

2 .  Nutrient advantage,--Fire used properly f o r  s i t e  preparat ion appears 
t o  produce a t  l e a s t  a temporary increase i n  avai lable  nu t r i en t s  i n  the sur- 
f ace  s o i l  layers ,  This temporary increase i n  nu t r i en t s  provides a much 
needed boost t o  germinating seedlings or  planted stock. Although there  
a r e  conf l i c t ing  repor t s  concerning nu t r i en t  changes, most evidence ind ica tes  
t h a t  s o i l  s t ruc tu re  and f e r t i l i t y  a r e  not damaged by a s ing le  or  even multi- 
p le  l i g h t  *burns. Continuous severe burning i s  deterimental t o  good s o i l  
development on c e r t a i n  s o i l s ,  Changes i n  nu t r i en t  content a r e  being followed 
c losely  i n  the  prescribed burning experiments on the Cutfoot Experimental 
Fores t  near Grand Rapids, Minn, 

3 .  Costs,--It i s  d i f f i c u l t  t o  compute prescribed burning c o s t s  accurately - 
from the  e a r l y  s i t e  preparat ion work, but there appear t o  be considerable 
cos t  advantages from well-planned and managed prescribed burns. There i s  
always the quest ion of what f a c t o r s  should be included i n  computing costs-- 
planning, overhead from other areas,  equipment use and standby, observer 
time, mopup, e t c .  The f i r s t  burning operations w i l l  be the most expensive 
because there  is always a tendency t o  overman u n t i l  some experience is  
gained i n  handling the  f i r e s .  Later  the cos t s  w i l l  be reduced a s  a r e s u l t  
of b e t t e r  p r e f i r e  planning and more e f f i c i e n t  suppression-crew a c t i v i t y ,  

S ize  of the  area  has a d i r e c t  bearing on cost  per acre  f o r  burning. Small 
areas  take proport ionately more tine and money t o  prepare than l a rge r  a reas  
because of the time involved i n  ge t t ing  sa fe ty  s t r i p s  burned out on the 
downwind s i d e ,  With some experience we may reasonably expect t o  prescribe 
burn 160 acres  i n  3 t o  4 hours or  40 acres  i n  1 t o  2 hours. 



4.  Training.--Prescribed burning f o r  any purpose can provide exce l l en t  
t r a i n i n g  f o r  f i r e  suppression crews. This  on-the-ground t r a i n i n g  g ives  
inexperienced members of t he  f i r e  suppression team a chance t o  observe 
f i r e  behavior,  opera te  equipment, and t e s t  communications a s  they work 
around l a r g e  a reas  of burning f u e l .  A s  a r e s u l t  they a r e  b e t t e r  prepared 
f o r  w i l d f i r e s  when they occur .  Suppression crews should be organized 
e s s e n t i a l l y  a s  they would be f o r  a w i l d f i r e .  The b a s i c  f i r e  suppression 
organiza t ion  can be put i n t o  e f f e c t  wi th  only minor changes. 

Limitat ions 

1. Technical skills.--Using f i r e  f o r  s i t e  prepara t ion  r equ i re s  t echn ica l  
s k i l l s  i n  (a )  choosing t h e  proper day and time t o  do the  job, and (b) 
i g n i t i n g  the  a rea  t o  a t t a i n  the  des i red  f i r e  i n t e n s i t y  a s  we l l  a s  com- 
p l e t e  t h e  burn i n  the  s a f e s t  manner i n  the  a l l o t t e d  time. Guides a r e  
a v a i l a b l e  t h a t  w i l l  he lp  pick the  f i r s t  acceptable day on which burning 
can take place, and l o c a l  f o r e c a s t s  can he lp  determine the  b e s t  time of 
day t o  s t a r t  t h e  f i r e s .  But t he re  i s  no s u b s t i t u t e  f o r  experience i n  
a c t u a l l y  doing the  f i r i n g  job. I g n i t i o n  must proceed a t  a r a t e  which 
w i l l  accomplish the  job a s  quickly a s  poss ib le  without causing se r ious  
f i r e  suppression problems, For example, a rea  ign i t ion ,  i f  used improperly 
i n  l a rge  blocks of d ry  s l a sh ,  can c r e a t e  p a t t e r n s  of extreme f i r e  behavior 
and cause ex tens ive  spot  f i r e s  outs ide  the  con t ro l  l i n e .  F i r ed  properly,  
t he  f i r e  on t h i s  a rea  would be no more d i f f i c u l t  t o  con t ro l  than one " 

burning on a low-danger day. 

2 .  High su r face  temperatures.--Soil sur face  temperatures immediately a f t e r  
burning f r equen t ly  reach 135' t o  150' F. These high temperatures may be 
l e t h a l  t o  germinating seedl ings  or  planted s tock i f  they l a s t  too long and 
i f  p r e c i p i t a t i o n  i s  d e f i c i e n t .  However, the  l a r g e r  ma te r i a l s  not consumed 
by the  f i r e  and the  vegeta t ion  t h a t  r e t u r n s  t o  the  a rea  provide a measure 
of shade t h a t  may prevent some of t h i s  heat-caused m o r t a l i t y ,  Areas burned 
f o r  s i t e  prepara t ion  do not remain bar ren  f o r  long; annual vegeta t ion  comes 
i n  r ap id ly  t o  provide shade and lower the  su r face  temperatures ,  

3 .  Competition.--Preparing a seeding o r  p lant ing  s i t e  with f i r e  r a r e l y  e l imi-  
na t e s  a l l  t he  competing vegeta t ion  f o r  any extended length  of t ime. (This 
i s  a l s o  t r u e  f o r  o ther  methods of s i t e  prepara t ion . )  Sprouting of woody 
spec ies  and invasion of annuals a r e  e s p e c i a l l y  pronounced a f t e r  a spr ing  
burn. However, any e f f e c t i v e  summer burn w i l l  do a s a t i s f a c t o r y  job of 
e l iminat ing  competing brush spec ies  i f  t he  l i t t e r  f u e l s  a r e  dry enough t o  
be removed by a hot  ground f i r e .  S i t e  prepara t ion  using f i r e  w i l l  not 
completely e l imina te  t h e  need f o r  r e l e a s e  once the  seedl ings  a r e  e s t ab l i shed .  
However, from t h i s  s tandpoint ,  f i r e  compares favorably  wi th  o ther  methods 
of s i t e  preparat ion,  and burned areas  a r e  e a s i l y  i d e n t i f i a b l e  from the  a i r  
when a e r i a l  r e l e a s e  is  planned. Occasionally, where planted s tock g e t s  a 
good s t a r t  over the  competing vegetat ion,  only a small amount of r e l e a s e  
may be necessary,  



4 .  Determining when t o  burn.--Although t h i s  i s  not t e c h n i c a l l y  a  disadvan- 
t age  o r  l i m i t a t i o n  t o  u s i n g f  i r e ,  i t  i s  t h e  most d i f f i c u l t  dec i s ion  t o  make - 
once i t  has  been decided t o  burn. The many f a c t o r s  t o  be considered i n  
determining the  day and hour t o  burn must somehow be consol ida ted  i n t o  an 
index t h a t  can be t i e d  d i r e c t l y  t o  expect,ed f i r e  e f f e c t s  and f i r e  behavior .  
Fue l  moisture  i s  t h e  most important s i n g l e  f a c t o r  t o  eva lua t e .  The penetra-  
t i o n  and v e r t i c a l  d i s t r i b u t i o n  of moisture i n  t he  l i t t e r  l a y e r  o r  f o r e s t  
f l o o r  determine t h e  type of seedbed t h a t  r e s u l t s  from a prescr ibed  f i r e ,  

5 .  F i r e  descr ipt ion.--Descr ibing a  f i r e  i n  terms of i t s  thermal and corn- 
bus t i on  c h a r a c t e r i s t i c s  i s  a  d i f f i c u l t  undertaking,  We can make rough 
approximations of f u e l  volume and arrangement, bu t  i t  i s  d i f f i c u l t  t o  use 
t he se  f a c t o r s  f o r  making meaningful comparisons between burns.  About t h e  
b e s t  we can do a t  t he  presen t  time i s  t o  desc r ibe  our prescr ibed  burns (1)  
i n  terms of p a s t  weather cond i t i ons  and f u e l  moisture t o  o b t a i n  a  bui ldup 
index, and (2) i n  terms of cu r r en t  weather o r  weather having a  d i r e c t  e f f e c t  
on t he  f i r e  t o  ob t a in  a  c u r r e n t  burning index. These v a r i a b l e s  a r e  then  
s u b j e c t i v e l y  t i e d  i n t o  t h e  e f f e c t s  t h a t  a r e  achieved from t h e  f i r e .  

OPERATIONAL BURNING FOR SITE PREPARATION 

Severa l  succes s fu l  ope ra t i ona l  p rescr ibed  burns f o r  s i t e  p r epa ra t i on  have 
been made dur ing  t h e  pas t  few yea r s .  A few of them a r e  descr ibed  here .  

Cass Lake D i s t r i c t ,  Chippewa National Forest,--On May 3, 1961, t he  Cass 
Lake D i s t r i c t  burned 37 ac re s  of 2-year-old s l a s h  from a jack pine c l e a r c u t .  
The a r e a  had an i r r e g u l a r  boundary t h a t  made f i r i n g  and c o n t r o l  d i f f i c u l t ,  
The job-was accomplished i n  about 4  hours wi th  a burning index of 13 and a  
bui ldup index of 22 (6 days without  r a i n ) .  Humidity was 38 t o  40 percent ;  
the  wind averaged about 6  t o  8  m.p.h. Cost was es t imated  a t  $12 par  ac re .  
The Chippewa N.F. has  nea r ly  600 ac re s  more ready f o r  burning, but  because 
of u n s a t i s f a c t o r y  cond i t i ons  dur ing  1963, burning was postponed. 

Willow River No. 1, General Andrews S t a t e  Forest.--On August 20, 1962, t h e  
Minnesota Conservakion Department burned, with e x c e l l e n t  r e s u l t s ,  105 ac re s  
of c lear -cu t ,  d e f o l i a t e d  jack pine t h a t  had been k i l l e d  by the  pine tussock 
moth. The a r e a  was nea r ly  rec tangular ,  and woods roads were u t i l i z e d  a s  
f i r e b r e a k s .  The l a s t  r a i n ,  2.10 inches,  had occurred 9 days prev ious ly  
(Buildup Index 25) ;  f u e l  moisture averaged 8 t o  10 percent  i n  smal l  twigs;  
humidity, 39-44 percent ;  and wind 12 m.p,h. wi th  g u s t s  t o  nea r ly  20 m.p.h. 
(higher  than  gene ra l l y  recommended). Most of t h i s  a r e a  has  been success- 
f u l l y  p lan ted  t o  red  p ine ,  Cost e s t ima te s  a r e  u n a v a i l a ~ ~ e ,  although they 
were high because of extreme overmanning. This  was t h e  f i r s t  l a rge-sca le  
burn f o r  timber management purposes undertaken by the  %vi s ion  of Fo re s t ry .  

Willow River  No. 3, General Andrews S t a t e  Forest.--A q u a r t e r  s e c t i o n  of 
c lear -cu t  jack pine ( d e f o l i a t e d  by the  tussock moth) was burned on Ju ly  11, 
1963, nea r ly  a  year  a f t e r  t h e  Willow River No. 1 burn,  I t  was ad jacent  t o  
e a r l i e r  burns.  The f i r i n g  was completed i n  l e s s  than  3 hours, wi th  a  r e a l -  
i s t i c  use of suppression f o r c e s .  The c o s t s  were computed a t  $2.38 per ac re .  



The a r e a  had gone 14 days without  apprec iab le  r a i n f a l l ,  t h e  bui ldup index 
w a s  48, and the  f u e l  moisture  i n  t he  s m a l l  twig ma te r i a l  averaged 6 t o  8  
percent .  Humidity dropped t o  34 percent ,  and t h e  wind from the  south  aver-  
aged 12 t o  14 m.p.h. w i th  g u s t s  t o  18. The morning of t h e  burn was cool ,  
w i th  high humidity and a  t r a c e  of r a i n .  This  helped reduce t he  p o s s i b i l i t y  
of spo t  f i r e s .  The f i r e  burned hot, and much of t h e  l a r g e  m a t e r i a l  was 
consumed because of r e l a t i v e l y  low moisture  conten t  of t h e  f u e l .  The com- 
b i n a t i o n  of high bui ldup  (48) and high burning index (28) r e s u l t e d  i n  more 
severe  burning cond i t i ons  than  would o r d i n a r i l y  be recommended. 

Big F a l l s  Experimental Fo re s t ,  Big F a l l s ,  Minn.--During sp r ing  1961, a  
c lear -cu t  s t r i p  of b lack  spruce was burned t o  determine i f  n a t u r a l  regen- 
e r a t i o n  would occur from the  surrounding s t and .  A good seedbed was prepared 
without  any t r o u b l e  from hangover peat  f i r e s .  The seed c a t c h  i n  1961 
was poor; bu t  w i th  t h e  f avo rab l e  cond i t i ons  f o r  s eed l ing  germinat ion i n  
1962, an e x c e l l e n t  s t and  of s eed l ings  i s  now e s t a b l i s h e d .  Since t hen  o t h e r  
succes s fu l  burns have taken  p lace  on the  Big F a l l s  Experimental F o r e s t  i n  
b lack  spruce.  No c o s t  e s t i m a t e s  a r e  a v a i l a b l e  on t h i s  f i r e ,  

Minnesota Department of Conservation.--In a d d i t i o n  t o  t h e  burn on the  Cen- 
e r a 1  Andrews S t a t e  F o r e s t  on Ju ly  11, 1963, Conservation Department Areas 
6  and 7 a t  Warroad and Baudet te  each burned jack pine cutover  a r e a s  t o  
prepare p l a n t i n g  s i t e s .  Areas 14, 15, and 18 a l s o  completed burns f o r  
p l an t ing  s i te  p repa ra t i on .  These were a l l  summer burns.  Costs  va r i ed  
from $2.38 per  a c r e  t o  $42.82 per  a c r e ;  a l t o g e t h e r  nea r ly  350 a c r e s  was 
burned a t  a n  average c o s t  of $5.40 per  a c r e ,  

CURRENT F INDINGS AND RECOWNDATIONS 

The fo l lowing  p o i n t s  summarize some of t h e  more s i g n i f i c a n t  f i n d i n g s  d e t e r -  
mined from both  experimental  and ope ra t i ona l  p rescr ibed  burning t r i a l s :  

1, F i r e  may be used succes s fu l ly  f o r  s i t e  p r epa ra t i on  i n  t he  
fo l lowing  types  and s tand  condi t ions :  

a )  Jack pine c l e a r  cut,--For hazard reduc t ion  and/or seedbed 
p repa ra t i on  f o r  u l t ima te  seeding o r  p l an t ing .  

b)  Jack pine-hardwood mixture .--For removal of hardwoods f o r  
p l a n t i n g  s i t e  p r epa ra t i on .  Clear-cut jack pine before  
burning t o  provide f u e l ,  

c )  Black spruce c l e a r  cu t  (s t r ips) . - -For  hazard r educ t ion  and 
seedbed p repa ra t i on  f o r  n a t u r a l  regenera t ion .  

d)  Mature red  pine.--For hazard r educ t ion  and p repa ra t i on  of 
seeding o r  p l a n t i n g  s i t e s  p r i o r  t o  f i n a l  ha rves t  c u t .  



Summer burning wi th  proper bui ldup w i l l  do a  s a t i s f a c t o r y  job 
of p l an t ing  s i t e  p r epa ra t i on  wi th  a  minimum of c o n t r o l  problems 
and w i l l  g ene ra l l y  r e s u l t  i n  a  l e s s  expensive f i r e  than  w i l l  
e i t h e r  sp r ing  o r  f a l l  burning on the  same a r e a .  

Spring o r  f a l l  burning not  only appears  t o  s t i m u l a t e  sp rou t ing  
and competi t ion bu t  a l s o  comes a t  a  time when w i l d f i r e s  may be 
a  major concern t o  those  doing the  burning job. With sp r ing  
f i r e s ,  immediate r e l e a s e  may be necessary t o  i n s u r e  s u r v i v a l  
of t h e  p lan ted  s tock .  

I f  sp r ing  burning i s  used, a  second f i r e  e i t h e r  t h e  2nd o r  3rd 
year  a f t e r  t he  f i r s t  f i r e  w i l l  do t h e  b e s t  job of s i t e  prepara- 
t i o n .  The f i r s t  f i r e  w i l l  make a v a i l a b l e  some dead f u e l  bu t  
w i l l  a l s o  cause heavy resprout ing .  The second f i r e  w i l l  c l e a n  
up t h e  a r e a  of dead ma te r i a l ,  bu t  r e sp rou t ing  w i l l  occur aga in .  
This  technique may have ready a p p l i c a t i o n  f o r  w i l d l i f e  purposes 
t o  s t imu la t e  food and cover .  I t  may a l s o  be pos s ib l e  t o  use 
t h i s  method f o r  f o r e s t r y  purposes i f  summer burning cannot be 
done. 

During sp r ing  and f a l l  burning, t he  time of day f o r  doing the  
job must be chosen c a r e f u l l y .  S t a r t i n g  t he  f i r e  an  hour t oo  
e a r l y  when the  humidity i s  f a l l i n g  and t h e  wind i s  coming up 
may r e s u l t  i n  t he  f i r e s  g e t t i n g  out  of c o n t r o l .  

During summer burning, t h e  choice of time of day i s  not  s o  
c r i t i c a l .  Weather i s  usua l ly  not  s u b j e c t  t o  s o  many unexpected 
changes, t he  vege t a t i on  i s  green, and the  days a r e  long. 

There i s  a c l o s e  r e l a t i o n s h i p  between bui ldup (moisture  de f i c i ency  
i n  t h e  f u e l s )  and burning index (cur ren t  burning cond i t i ons ) .  
However, i t  i s  more important t o  understand t h e  concept of how 
these  va lues  a r e  r e l a t e d  than  t o  a t tempt  t o  s t a t e  numerical 
r e l a t i o n s h i p s .  When the  bui ldup index is  h igh  o r  on t h e  increase ,  
burning should be done wi th  a  r e l a t i v e l y  low burning index. If 
t h e  bui ldup index i s  low, a s  it f r e q u e n t l y  i s  i n  t h e  spr ing,  i t  
may be necessary t o  burn w i th  a  higher  burning index t o  accomplish - 
t h e  job (CAUTION!) 

I n  burning f o r  s i t e  prepara t ion ,  i t  i s  d e s i r a b l e  t o  s t r i v e  f o r  
a s  high a bui ldup  index (moisture de f i c i ency )  and a s  low a 
burning index a s  p o s s i b l e ,  This  w i l l  permit maximum f u e l  con- 
sumption by the  f i r e  wi th  a  minimum of c o n t r o l  d i f f i c u l t y .  

I n  burning f o r  hazard r educ t ion  only,  i t  i s  not  necessary t o  have 
a  long per iod without  r a i n f a l l  p r i o r  t o  burning.  I n  f a c t  a  burn 
a f t e r  3 days without  r a i n  and wi th  a  burning index of 10 t o  15 
w i l l  do a  s a t i s f a c t o r y  job of e l imina t ing  t h e  f i n e  f u e l s  on a  
c lear -cu t  s l a s h  a r e a .  



10. Un t i l  we l e a r n  more about d i r e c t  seeding through experimental  
p l o t s  o r  small-scale  t e s t s ,  we recommend p l an t ing  a s  t he  primary 
means of g e t t i n g  t h e  a r e a  back i n t o  product ion quickly.  

11. Based on approximately 20 S t a t e  and Federa l  p rescr ibed  burning 
ope ra t i ons  t o  da t e ,  c o s t s  per a c r e  have var ied  from a low of 
$2.38 (160-acre block) up t o  $42.82 (7-acre b lock) .  The average 
f o r  a l l  20 burns was about $14 per a c r e .  The Kalamazoo Vegetable 
Products  Co. (KVP) i n  Canada has obtained prescr ibed  burning 
c o s t s  from $4 t o  $20 per  ac re  f o r  s i m i l a r  a r e a s .  

CONCLUSIONS AND RESEARCH NEEDS 

Prescr ibed  burning i s  new i n  t h e  Lake S t a t e s  but  i s  des t ined  t o  have a  
more prominent p lace  i n  t h e  management of c e r t a i n  nor thern  c o n i f e r s .  For 
ins tance ,  w e  have seen t h a t  f i r e  can be succes s fu l ly  used i n  jack pine t o  
reduce t he  f i r e  hazard fo l lowing  logging and a t  t h e  same time prepare an  
adequate s i t e  f o r  d i r e c t  seeding o r  p l an t ing .  Using f i r e  i n  red  pine and 
b lack  spruce management a l s o  shows a g r e a t  d e a l  of promise--par t icular ly  
f o r  s i te  p repa ra t i on .  

Addi t iona l  r e sea rch  i s  needed t o  r e f i n e  burning p r a c t i c e s  now being* 
used and t o  determine f o r  o the r  a r e a s  o r  timber types  where f i r e  can and - 
cannot be used, t he  response of c e r t a i n  s tands  t o  con t ro l l ed  f i r e ,  and 
t h e  s p e c i f i c  weather and f u e l  moisture condi t ions  needed t o  achieve t he  
maximum b e n e f i t s  from f i r e .  Techniques of f i r e  use should be developed 
t o  i n d i c a t e  how b e s t  t o  i g n i t e  an a r ea  s o  a s  t o  take  advantage of e x i s t i n g  
f u e l  moisture cond i t i ons  and v a r i a t i o n s  i n  f i r e  weather.  Addi t iona l  s t u d i e s  
may show the  need f o r  f u e l  modi f ica t ion  t o  burn a r ea s  t h a t  otherwise could 
no t  be burned. 

Ge t t i ng  an a r ea  back i n t o  product ion fol lowing logging i s  a t  b e s t  an expen- 
s i v e  process .  Costs of g e t t i n g  a  new s tand  e s t a b l i s h e d  s t a r t  when t h e  
o ld  s tand  i s  harves ted .  Insur ing  r egene ra t i on  of t he  s tand  c o s t s  money; 
p r o t e c t i n g  t h e  s tand  from f i r e ,  i n s e c t s ,  and d i sease  i s  expensive; and the  
t imber s t and  improvement work t h a t  fo l lows  r i g h t  up t o  t he  time when com- 
mercial  th inn ings  a r e  made r e p r e s e n t s  a  s u b s t a n t i a l  expense. Improved 
knowledge on how prescr ibed  burning can be used f o r  hazard r educ t ion  o r  
s i t e  p r epa ra t i on  t o  reduce t he se  o v e r a l l  c o s t s  w i l l  be a  major c o n t r i b u t i o n  
t o  f o r e s t r y  p r a c t i c e s .  
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HERBICIDES - THEIR LIMITATIONS 
AND POTENTIALS FOR SITE PREPARATION 

1/ by Henry L, H a n s e ~  

HISTORICAL REVIEW 

The s y n t h e s i s  of 2,4-D dur ing  World War I1 and i t s  i n i t i a l  r ecogn i t i on  
a s  a g r e a t  p o t e n t i a l  weed k i l l e r  marked t h e  beginning of t h e  modern e r a  
of chemical s i l v i c u l t u r e .  I n  1944 the  North Cen t r a l  Weed CoAtrol Confer- 
ence was organized and he ld  i t s  f i r s t  annual meeting i n  Omaha, Nebr., t o  
coord ina te  research ,  ex tens ion ,  regula tory ,  and indus t ry  e f f o r t s  on weed 
c o n t r o l  problems. To be sure ,  t h i s  pioneering was done by people w i th  
p r imar i l y  agronomic i n t e r e s t s  and wi th  a focus  on herbaceous weeds. How- 
ever ,  dur ing  1945 and 1946 i n t e r e s t  developed i n  t he  use of 2,4-D i n  
k i l l i n g  woody p l an t s ,  p a r t i c u l a r l y  poison i v y  and such a l t e r n a t e  h o s t s  
of d i s e a s e s  a s  Ribes and t h e  S a r b e r r i e s ,  During t h a t  year  a Subcommittee 
on Research i n  E rad i ca t ing  Woody P l a n t s  was organized under t h e  chairman- 
s h i p  of L. W .  Melander. I n  1947 a symposium on the  chemical c o n t r o l  of 
woody p l a n t s  was sponsored by t h i s  committee, and 52 a b s t r a c t s  of r e sea rch  
involv ing  woody p l a n t s  were publ ished.  

While t h e  e a r l i e s t  r e sea rch  on the  use of 2,4-D on woody p l a n t s  was o r i en t ed  
t o  t he  problems of rights-of-way maintenance, pa s tu re  improvement, poison- 
ous p l an t s ,  and a l t r  -mate  hos t  e r ad i ca t i on ,  f o r e s t e r s  were no t  long i n  
recognizing the  p o s s i b i l i t y  t h a t  2,4-D might he lp  t o  so lve  some of t h e  
s i l v i c u l t u r a l  problems i n  Minnesota and t h e  r e s t  of t he  Lake S t a t e s .  By 
1947 r e sea rch  was underway us ing  2,4-D on hazel ,  a lde r ,  willow, and o the r  
common f o r e s t  b rush  spec i e s .  Some of t h i s  e a r l y  work was done i n  t he  a r e a  
i n  which these  meetings a r e  being held, on t he  Chippewa Nat ional  Fo re s t  
and a t  t h e  Lake I t a s c a  F o r e s t r y  and B io log ica l  S t a t i o n .  

Another milestone i n  t h e  h i s t o r y  of chemical s i l v i c u l t u r e  was t he  i n i t i a l  
t e s t i n g  of a e r i a l  a p p l i c a t i o n s  of 2,4-D f o r  s i l v i c u l t u r a l  purposes i n  
1951. During t h a t  year  a p p l i c a t i o n s  were made on an upland s i t e  no r th  of 
Brainerd and on a swamp s i t e  near  E f f i e ,  Minn, Since t h a t  t i m e  t he  a i r -  
plane has  been widely used i n  connect ion with f o r e s t  spraying a s  t h e  means 
by which phytocides  a r e  app l i ed  t o  t he  f o r e s t .  

1/ Professor ,  School of Fo re s t ry ,  Univers i ty  of Minnesota, S t .  Paul,  - 
Minn. 55101. 



EVALUATION OF EXPEXIENCE 

We now have about 12 years  of experience with a e r i a l  a p p l i c a t i o n s  and 
over  15  years  of experience i n  t h e  use of 2,4-D on f o r e s t r y  r e l a t e d  woody 
weed problems. A t  t h i s  time it i s  very app rop r i a t e  t h a t  we eva lua t e  t h e  
imp l i ca t i ons  of t h i s  experience on t h e  problems of s i t e  p r epa ra t i on .  

Most of t h e  a p p l i c a t i o n  of 2,4-D and o t h e r  phytocides  has  been f o r  t h e  
purpose of r e l e a s e .  This  s i l v i c u l t u r a l  procedure i s  one of t h e  most c o s t l y  
of a l l  f o r e s t r y  a c t i v i t i e s  when t h e  axe ,  t h e  brush hook, and t h e  machete 
a r e  t h e  main t o o l s  a v a i l a b l e .  P l a n t a t i o n s  e s t a b l i s h e d  i n  t h e  days of t h e  
CCC programs o f t e n  su f f e r ed  heavy mor t a l i t y  because funds simply were not  
a v a i l a b l e  f o r  t h e  expensive job of f r e e i n g  t h e  p l an t ed  t r e e s  f rom brush o r  
t h e  competi t ion of sprout  hardwoods. Natura l ly  regenerated mixtures  of 
va luable  c o n i f e r s  s i m i l a r l y  su f f e r ed  from excess ive  hardwood competi t ion.  
I t  was n a t u r a l  t h a t  f o r e s t e r s  turned t o  t h e  new phytocides  i n  some despera- 
t i o n  i n  t h e i r  search  f o r  cheaper r e l e a s e  measures. The p r o p e r t i e s  of 2,4-D 
were explored,  and t h e i r  f o r t u i t o u s  s e l e c t i v i t y  i n  f avo r  of t h e  c o n i f e r s  
was soon recognized. It became evident  t h a t  s tand  mixtures  of c o n i f e r s  and 
hardwoods could be sprayed t o  give a  good measure of c o n t r o l  over  t h e  hard- 
woods wi th  r e l a t i v e  s a f e t y  t o  t h e  con i f e r s .  On t h e  d r i e r  s i t e s ,  such a s  
p r e v a i l  p a r t i c u l a r l y  i n  t h e  western f r i n g e s  of jack p ine  d i s t r i b u t i o n  i n  
Crow Wing, Hubbard, Wadena, Clearwater ,  and ad jacent  coun t i e s  i n  Minnesota, 
it was found t h a t  jack p ine  could be re leased  e f f e c t i v e l y  and a t  a  reason- 
a b l e  c o s t  from intermixed oak by an a e r i a l  a p p l i c a t i o n  of a  good phytocide.  
S imi l a r ly  p ine  and spruce unde r s to r i e s  could be r e l ea sed  from aspen over- 
s t o r y  competi t ion.  These developments made p o s s i b l e  more e f f e c t i v e  and f a r  
cheaper r e l e a s e  than  was p o s s i b l e  before  t h e  days of 2,4-D. 

I n  connection with t h e  problems of p l a n t i n g  s i t e  p r epa ra t i on  t h e  r e s u l t s  
of t h e  pa-st  i n  us ing  phytocides  a r e  not  a s  widely succes s fu l  nor a s  c l e a r -  
cu t  i n  t h e i r  i n t e r p r e t a t i o n .  For t h e  purpose of t h i s  p r e s e n t a t i o n ,  s i t e  
p r epa ra t i on  i s  considered a s  pre l iminary  t o  p l a n t i n g  o r  d i r e c t  seeding o r  
t o  s t imu la t e  n a t u r a l  regenera t ion .  

L i t t l e  use has  been made of phytocides  i n  connection with a r t i f i c i a l  seed- 
i n g  of a r e a s  t o  secure  regenera t ion .  I t  i s  probable  t h a t  t h e  use of se lec-  
t i v e  m a t e r i a l s  such a s  2,4-D would not give a s  d r a s t i c  an e f f e c t  on t h e  
seedbed a s  might be d e s i r a b l e  f o r  use pre l iminary  t o  seeding.  Ce r t a in ly  
phytocides  w i l l  no t  c r e a t e  mineral  s o i l  seedbeds,  nor  w i l l  2,4-D e l imina t e  
t h e  herbaceous canopy. I t  i s  very pos s ib l e ,  however, t h a t  chemical t r e a t -  
ment may be of cons iderab le  he lp  a f t e r  seeds have germinated t o  f r e e  t h e  
young seed l ings  from competi t ion.  However, t h i s  i s  t e c h n i c a l l y  a  r e l e a s e  
e f f e c t ,  t h e  va lue  of which has  been f u l l y  demonstrated and was discussed 
e a r l i e r .  

Current  i n t e r e s t  i n  p l a n t i n g ,  even with concomitant expense of s i t e  prepa- 
r a t i o n  us ing  expensive land c l e a r i n g  methods, r a i s e s  t h e  ques t i on  of t h e  



poss ib l e  r o l e  of phytocides .  Again, heavy equipment o r  f i r e  a r e  needed 
i f  s l a sh ,  l i t t e r ,  o r  s tanding  t r e e s  and brush a r e  t o  be removed. Phytocides  
may be h e l p f u l  i n  s e v e r a l  ways. F i r s t ,  they may be u se fu l  i n  k i l l i n g  brush 
i n  advance of burning t o  c r e a t e  favorab le  f u e l  r e l a t i o n s h i p s .  While r e sea rch  
i s  underway t o  test these  p o s s i b i l i t i e s  i n  both shrubby and herbaceous f u e l  
types,  t h e  p o t e n t i a l s  a r e  by no means explored.  However, t h e r e  i s  evidence 
t h a t  f u e l  d ry ing  by chemicals may expedi te  summer burning when the  dangers  
a r e  low. 

A second b e n e f i t  p o s s i b l e  i n  connect ion wi th  p l an t ing  s i te  p repa ra t i on  
involves  r educ t ion  of competing vege t a t i on .  Two cons ide ra t i ons  a r i s e  a t  
t h i s  po in t .  F i r s t ,  should t reatment  be made before  o r  a f t e r  p lan t ing ,  and 
second, t o  what e x t e n t  i s  such t reatment  needed and h e l p f u l .  C e r t a i n l y  
t h e r e  is  inadequate  exper ience  on which t o  make judgments c o n t r a s t i n g  pre- 
p l a n t i n g  vs .  pos tp l an t ing  a p p l i c a t i o n s .  This  should be t h e  ob j ec t  of con- 
s i d e r a b l e  t e s t i n g  under a wide range of f i e l d  cond i t i ons  and cons ider ing  
i t  i n  connect ion wi th  bo th  mechanical and burning s i t e  p r epa ra t i on .  

The e x t e n t  t o  which phytocides  can reduce competi t ion t o  p lan ted  t r e e s  
depends i n  a l a r g e  measure on the  na tu re  of t h e  s i t e  being p lan ted .  Some 
experience i s  now be ing  acquired on the  Chippewa Nat ional  Fo re s t  and 
elsewhere.  I t  appears  t h a t  where p l an t ing  i s  being done on s i t e s  former ly  
suppor t ing  s t ands  w i th  a heavy brush unders tory  t h e  chemical t reatment  i s  
most necessary.  Pine and aspen s i t e s  wi th  dense growths of hazel ,  p r a i r i e  
willow, cherry,  and o t h e r  aggress ive  upland brush spec i e s  tend t o  produce 
heavy regrowth fo l lowing  s i te  p repa ra t i on  by mechanical c l e a r i n g  o r  pre- 
burning. Such a r e a s  w i l l  u sua l ly  r e q u i r e  a phytoc ida l  t reatment  t o  c a r r y  
through t h e  p lan ted  t r e e s ,  On t h e  o the r  hand, sites on which t o l e r a n t  
hardwoods such a s  maple and basswood grow seldom have heavy brush under- 
s t o r i e s .  Th i s  exp la in s  why c u r r e n t  experience i n  mechanically c l e a r i n g  
such si tes seems t o  i n d i c a t e  less need f o r  chemical t reatment .  Regrowth 
from the  r o o t  systems of t h e  hardwood trees i s  f a r  less aggress ive  t han  
t h a t  from haze l  and o the r  brush spec i e s .  These eco log ica l  r e l a t i o n s h i p s  
must be known much more i n t i m a t e l y  i n  connect ion wi th  t h e  s i te  p repa ra t i on  
problem. 

The use of phytocides  a s  a n  a i d  i n  s i te  p repa ra t i on  on open f i e l d  p l a n t i n g s  
where sod and herbaceous weeds is  t h e  main problem i s  being g iven  much 
a t t e n t i o n  now because of t he  more r ecen t  a v a i l a b i l i t y  of some phytocides  
o the r  t h a n  2,4-D. Such m a t e r i a l s  a s  simazine, amizine, diuron, a t r a z i n e ,  
and o t h e r s  are being widely t e s t e d  t o  improve s u r v i v a l  and e a r l y  growth 
of Christmas trees a s  w e l l  a s  farm s h e l t e r b e l t  and windbreak spec i e s .  
T e s t s  i n  Minnesota have shown t h a t  good t o  e x c e l l e n t  weed c o n t r o l  was 
obtained from simazine and a t r a z i n e  i n  about 90 percent  o r  more of t he  
s ta tewide  t r i a l s  underway i n  1961 and 1962. These ma te r i a l s ,  app l i ed  t o  
t h e  s o i l  i n  t h e  f a l l  previous t o  p l an t ing  o r  i n  t h e  sp r ing  before  emergence 
of t h e  weeds, do no t  i n j u r e  most woody p l a n t s  being p lan ted  because t h e i r  
e f f e c t  i s  p r imar i l y  on germinat ing seeds and very young seed l ings .  Amizine, 
a combination of amino t r i a z o l e ,  t o  c o n t r o l  a l r eady  e s t a b l i s h e d  g ra s se s  
and weeds, and simazine, t o  k i l l  s eed l ings  germinating a f t e r  t h e  appl ica-  
t i on ,  a l s o  i s  proving u s e f u l  i n  p l an t ings  of t h i s  type.  I n  t h e  case  of 
amizine, however, sprays  must be d i r e c t e d  s o  a s  not  t o  con tac t  and i n j u r e  
t h e  p lan ted  t r e e s .  



There has been very l i t t l e  t e s t i n g  of these  phytocides a s  w e l l  a s  of o ther  
nonse lec t ive  s o i l  s t e r i l a n t s  i n  connection with f o r e s t  type p lant ings .  I t  
is poss ib l e  t h a t  a s o i l  s t e r i l a n t  which is  extremely potent  i n  k i l l i n g  a l l  
vegeta t ion  and which w i l l  have low r e s i d u a l  t o x i c i t y  w i l l  be developed and 
may be use fu l  i n  preplant ing  s i t e  prepara t ion .  A number of chemicals a r e  
now ava i l ab le  which w i l l  do a good job of k i l l i n g  everything on a p lant ing  
s i t e .  However, t h e i r  high c o s t  and t h e  f a c t  t h a t  t h e i r  r e s i d u a l  t o x i c i t y  
k i l l s  young t r e e s  planted t h e  fol lowing year makes t h e i r  u t i l i t y  l imi ted .  

F ina l ly ,  phytocides have been t e s t e d  t o  some ex ten t  i n  s t imu la t ing  n a t u r a l  
regenera t ion  of f o r e s t  s tands .  Again, the  tests a r e  highly-inadequate 
a s  a b a s i s  f o r  determining the  p o t e n t i a l s  of t h i s  s i l v i c u l t u r a l l y .  A few 
t r i a l s  seem t o  i n d i c a t e  l imi ted  o r  l i t t l e  success with r ed  pine.  The 
d i f f i c u l t i e s  of securing abundant reproduct ion of t h i s  spec ie s  a r e  wel l  
known and apparent ly  the  phytocides do not o f f e r  a cure-a l l .  Where ad- 
vance regenera t ion  i s  present ,  however, 2,4-D app l i ca t ions  may be of g r e a t  
a s s i s t a n c e  i n  car ry ing  through the  young seedl ings .  This, of course, i s  
again  an example of r e l e a s e .  

Research a t  the  Lake I t a s c a  Fores t ry  and Biologica l  S t a t i o n s  i n d i c a t e s  
t h a t  2,4-D sprays may be more usefu l  i n  encouraging white  pine regenerat ion.  
This  spec ies  i s  f a r  more aggressive than i s  red pine.  Where an  adequate 
seed supply i s  ava i l ab le ,  sprays t o  k i l l  brush and improve l i g h t  and heat  
on f o r e s t  seedbeds have been found t o  g r e a t l y  improve white pine regenera- 
t i o n .  Even with t h i s  spec ies  the  most s t r i k i n g  b e n e f i t s  t o  be obtained 
from spraying wi th  2,4-D a r e  a r e s u l t  of r e l e a s i n g  young advance seedl ing  
growth from brush competition, g r e a t l y  increas ing  t h e  r a t e  of juveni le  
growth, and a s su r ing  a higher  u l t imate  su rv iva l  percent.  

Af t e r  more than 15 years  of experience and research  i n  the  use of s e l e c t i v e  
phytocides and 12 years  of using a e r i a l  spraying, much has been learned 
about t h e  p o t e n t i a l s  and l i m i t a t i o n s  of these ma te r i a l s  i n  s i l v i c u l t u r a l  
operat ions,  but  a s u r p r i s i n g  amount s t i l l  remains t o  be learned.  

I n  general ,  exce l l en t  r e s u l t s  have been obtained where r e l e a s e  of c o n i f e r s  
from competi t ion of brush o r  hardwoods has been the  problem. This  has 
been t r u e  of planted con i fe r s  a s  w e l l  a s  n a t u r a l  regenera t ion  i n  various 
s t ages  from i n i t i a l  germination t o  sapl ing  s i z e ,  Treatments have been 
r e l a t i v e l y  cheap and e f f e c t i v e .  

Present ly  ava i l ab le  phytoeides do not c l e a r  rough s i t e s  s u f f i c i e n t l y  f o r  
machine p l an t ing  without t h e  use of f i r e  o r  heavy mechanical equipment. 
However, on s i t e s  where brush i s  a problem t h e i r  use may be an important 
adjunct  t o  mechanical o r  burning methods of s i t e  prepara t ion .  The timing 
of such app l i ca t ions  i s  a matter  r equ i r ing  f u r t h e r  s tudy and t e s t i n g  and 
must be r e l a t e d  t o  the  ecologica l  condi t ions  prevai l ing .  



S o i l  s t e r i l a n t s  of g r e a t e r  potency, lower c o s t ,  and l e s s  r e s idua l  t o x i c i t y  
than those p resen t ly  a v a i l a b l e  may open t h e  way t o  much wider use of chemi- 
c a l s  f o r  s i t e  prepara t ion  i n  connection with p l an t ing ,  d i r e c t  seeding, and 
n a t u r a l  regenera t ion ,  

SOME PRESENT TRENDS I N  TREE QUALITY IMPROVEMENT I N  G E R W  

I/ by Wolf gang Knigge- 

I t  i s  with g rea t  p l easu re  t h a t  I accept  your i n v i t a t i o n  t o  take  p a r t  i n  
t h e  S ix th  Lake S t a t e s  Fores t  Tree Improvement Conference, This  g ives  me 
a welcome opportuni ty t o  renew con tac t s  with American f o r e s t e r s  and wood 
technologis t s  i n  t h e  f i e l d  of t r e e  and wood q u a l i t y  improvement. During 
t h e  p a s t  10  years ,  American progress  i n  t h i s  s p e c i a l  research f i e l d  has 
been very rap id  and successfu l  and has received much a t t e n t i o n  i n  Germany. 
For t h i s  reason your leading  researchers  such a s  P h i l i p  Larson, Harold 
Mi tche l l ,  and Bruce Zobel, t o  mention only a  few, enjoy a n 4 e x c e l l e n t  repu- 
t a t i o n  i n  my country. 

I consider  i t  a s p e c i a l  d i s t i n c t i o n  t o  f u l f i l l  your request  f o r  a  summary 
of some present  t r e n d s  i n  t r e e  q u a l i t y  improvement i n  Germany. I do t h i s  
g lad ly  because I be l i eve  t h a t  much can be learned by comparing experiences 
i n  t h i s  research  a rea  which has r ecen t ly  developed so rap id ly .  

I n  an attempt t o  g ive  a  sho r t  but pe r t inen t  survey of t he  present  s t a t u s  
and f u t u r e  goals  of research  work i n  my country,  i t  w i l l  be necessary f o r  
me t o  l i m i t  my comments. I recognize t h a t  t h e  major poin t  of d iscuss ion  
a t  t h i s  meeting i s  pr imar i ly  t h e  improvement of wood q u a l i t y  through se lec-  
t i o n  of gene t i ca l ly  super ior  t r e e s ,  This  was a l s o  t h e  c e n t r a l  t o p i c  of 
t h e  World Consultat ion on Fores t  Genetics and Tree Improvement held l a s t  
month i n  Stockholm. Therefore I would l i k e  t o  l i m i t  my own remarks today 
t o  two d i f f e r e n t  major working a reas  of German t r e e  q u a l i t y  research ,  These 
two research  ques t ions  a r e :  

1. What s tandards  can be used t o  judge wood q u a l i t y  i n  s tanding 
t r e e s ?  

2.  To what degree can wood p rope r t i e s  be inf luenced and improved 
through f o r e s t r y  p rac t i ces?  

1/ Direktor ,  I n s t i t u t  f u r  Forstbenutzung, Universi ty of Cm'ttingen, 
~ a n n o v e r - ~ ~ n d e n ,  Germany. D r .  Knigge prepared t h i s  paper f o r  t h e  confer- 
ence bu t ,  because of  i l l n e s s ,  had t o  r e t u r n  t o  Germany s h o r t l y  a f t e r  h i s  
a r r i v a l  i n  New York and before he could come t o  Grand Rapids. 



CRITERIA OF WOOD QUALITY 

I n  searching f o r  c r i t e r i a  f o r  judging wood q u a l i t y  of a  s i n g l e  t r e e ,  of a  
t r e e  spec ies ,  o r  of a  f o r e s t  s tand ,  f o r e s t  products  research  f aces  a  d i f -  
f i c u l t  problem. I t  has t o  combine i t s  own s tandards ,  which a r e  usual ly  
abso lu te  and b io log ica l ly  o r i en ted ,  with those of t h e  f o r e s t  products  in- 
dus t ry ,  which can vary g r e a t l y  i n  i n d u s t r i a l  purpose and changing u t i l i z a -  
t i o n  methods. 

For example, t h e  lumber indus t ry  i s  pr imar i ly  concerned with t h e  length ,  
diameter ,  t ape r ,  and kno t t ines s  of logs .  The veneer indus t ry ,  i n  add i t ion  
t o  diameter and kno t t ines s ,  gives spec ia l  emphasis t o  co lo r  and g ra in  f ig -  
ure.  The pulp and paper indus t ry ,  however, i s  more concerned with f i b e r  
length ,  s p e c i f i c  g rav i ty ,  and t h e  s u i t a b i l i t y  of t h e  wood f o r  mechanical 
o r  chemical d iges t ion ,  Other wood consumers have varying u t i l i z a t i o n  re- 
quirements by which they judge t h e i r  raw m a t e r i a l ,  Fores t  products research 
has consequently found i t  necessary t o  seek t h e o r e t i c a l  s tandards which a r e  
a  compromise at tempting t o  s a t i s f y  t h e  varying and changing requirements of 
t h e  d i f f e r e n t  f o r e s t  i n d u s t r i e s .  

Af t e r  long d e l i b e r a t i o n ,  German research  has placed p a r t i c u l a r  importance 
on an optimal combination of t h e  ex te rna l  t r e e  c h a r a c t e r i s t i c s  a s  a  usefu l  
measure of wood q u a l i t y .  For reasons which I s h a l l  d i scuss  l a t e r ,  we pre- 
f e r  t hese  s tandards t o  those  which evalua te  i n t e r n a l  wood p r o p e r t i e s  and 
which we be l ieve  a r e  of secondary importance t o  our wood indus t r i e s .  There- 
f o r e ,  our eva lua t ion  of t h e  s tanding t r e e  i s  c u r r e n t l y  based mainly on t h e  
fol lowing c h a r a c t e r i s t i c s  i n  descending order  of importance: 

a )  Ex-ternal dimensions of t h e  stem, expressed i n  terms of diameter and 
length  of t h e  merchantable stem. 

b)  Branchiness,  p a r t i c u l a r l y  t h e  number, diameter,  and angle of t h e  
branches and i n  add i t ion  t h e  proport ion of t h e  stem having green, 
dead, o r  no branches. A t h i r d  ex te rna l  s tandard i s  

c )  Stem form, which i s  a  comparison of t h e  t r e e  a x i s  and cross-sect ion 
with t h e  i d e a l  form of a  geometric cy l inder .  Af t e r  t hese  fol low in t e r -  
n a l  wood c h a r a c t e r i s t i c s  such a s  

d)  Physical  wood p r o p e r t i e s ,  p a r t i c u l a r l y  s p e c i f i c  g rav i ty  a s  an expres- 
s ion  of dry weight production and a s  an ind ica t ion  f o r  swell ing and 
shrinking,  and a l s o  t h e  e l a s t i c i t y  and s t r eng th  p rope r t i e s .  Now 
fol lows t h e  

e )  Anatomical and chemical composition, p a r t i c u l a r l y  f i b e r  length ,  f i b e r  
angle ,  th ickness  of t h e  c e l l  wal l ,  and proport ion of spr ing  and summer 
wood wi th in  t h e  annual r i n g ;  and f i n a l l y  

f )  Grain f i g u r e  and co lo r ,  which determine a t t r a c t i v e n e s s  of t h e  wood 
i n  i t s  n a t u r a l  form. I t  i s  c l e a r ,  however, t h a t  t h e  importance and 
p r a c t i c a l  e f f e c t  of t h e  s tandards j u s t  enumerated a r e  of secondary 
importance when t h e  t r e e  i s  a f f e c t e d  by 



g)  Wood de fec t s :  t h e s e  can be dev ia t i ons  from t h e  i d e a l  stem form, d i s t u r -  
bance of normal wood s t r u c t u r e ,  o r  undes i rab le  changes fol lowing t r e e  
f e l l i n g .  These wood d e f e c t s  can occur s i n g l y  o r  combined. The i r  ind i -  
v idua l  importance v a r i e s  according t o  t h e  s p e c i a l  needs of t h e  wood 
indus t ry  involved.  

The major importance of t r e e  growth, branching h a b i t ,  and stem form a s  
c r i t e r i a  f o r  wood q u a l i t y  i s  due t o  t h e  f a c t  t h a t  t h e s e  c h a r a c t e r i s t i c s  
a r e  easy t o  measure i n  s t and ing  t r e e s  and, when c a r e f u l l y  eva lua ted ,  make 
p o s s i b l e  a  p r e d i c t i o n  of i n t e r n a l  l o g  q u a l i t y .  German f o r e s t e r s  a r e  h igh ly  
i n t e r e s t e d  i n  American a t tempts  t o  supplement e x t e r n a l  measurements by 
increment bor ings  a s  a  s tandard  inventory procedure,  but  t h i s  procedure i s  
not  common i n  Germany because our  commercially important spruce and beech 
t r e e s  a r e  h igh ly  i n c l i n e d  t o  secondary pa tho log ica l  decay fol lowing mechan- 
i c a l  damage such a s  boring.  

INFLUENCING WOOD CWCTERISTICS THROUGH FOREST PRACTSCES 

With t he se  genera l  concepts  f o r  judging wood q u a l i t y ,  German f o r e s t  prod- 
u c t s  r e sea rch  du r ing  t h e  p a s t  decade has  subsequent ly  t r i e d  t o  e s t a b l i s h  
how wood q u a l i t y  can be improved dur ing  wood product ion.  These a t t empt s  
a r e  based on t h e  observa t ion  t h a t  t h e  c h a r a c t e r i s t i c s  of t h e  i nd iv idua l  stem 
a r e  a  product of t h e  environment a s  wel l  a s  of he red i ty .  The convic t ion  
t h a t  v a r i a t i o n s  i n  wood q u a l i t y  very o f t e n  a r e  a  r e s u l t  of s p e c i f i c  condi- 
t i o n s  has  l e d  t o  i n v e s t i g a t i o n s  t o  determine t h e  degree t o  which wood proper- 
t i e s  can be in f luenced  by i n t e n s i v e  management p r a c t i c e s  du r ing  s tand  devel- 
opment. Researchers  and many p r a c t i c i n g  f o r e s t e r s  a r e  a l s o  convinced t h a t  
improvement of wood q u a l i t y  can be achieved more r a p i d l y  through proper  
f o r e s t r y  p r a c t i c e s  t han  through t e s t i n g  a lone  i n  which r e s u l t s  become con- 
c r e t e  on ly  a f t e r  a  f u l l  r o t a t i o n  per iod .  I n  summary, t h e  convic t ion  h a s  
been formulated t h a t  t h e  f i n a l  success  of f o r e s t r y  p r a c t i c e s  should no 
longer  be judged only  from t h e  s tandpoin t  of maximum f o r e s t  y i e l d ,  but  
equa l ly  from t h e  s tandpoin t  of high-qual i ty  product ion.  

W e  be l i eve  i t  worthwhile t o  cons ider  new approaches i n  t h e  fol lowing s i x  
a r e a s  of f o r e s t  p r a c t i c e s  f o r  an improvement of wood q u a l i t y :  

1, Tree s p e c i e s  s e l e c t i o n  
2. Type of s tand  formation 
3 .  Thinnings 

4. I n t e l l i g e n t  a r t i f i c i a l  
pruning 

5. Fo re s t  f e r t i l i z a t i o n  and 
6. Rota t ion  age 

I n  t h e  remainder of t h i s  paper ,  t h e  r e s u l t s  of r ecen t  German i n v e s t i g a t i o n s  
w i l l  be b r i e f l y  d i scussed  i n  r e l a t i o n  t o  t h e i r  s i g n i f i c a n c e  f o r  t h e  prac- 
t i c i n g  German f o r e s t e r .  



CHOICE OF TREE SPECIES 

W e  have t o  bear  i n  mind t h a t  while  t h e  number of tree s p e c i e s  on t h e  North 
American Continent  numbers s e v e r a l  hundred, t h e  number i n  Cen t r a l  Europe i s  
l i m i t e d  t o  approximately 60 n a t i v e  spec ies .  Th i s  d i f f e r e n c e - r e s u l t s  l a r g e l y  
from t h e  e x t i n c t i o n  of tree spec i e s  dur ing  t h e  i c e  age. Furthermore, of  
t h e  20 t r e e  spec i e s  which have p r a c t i c a l  importance i n  Germany, t h e  fou r  

b 

species--Scots p ine ,  Norway spruce ,  beech, and oak-const i tute  85 percent  
of our  t imber ha rves t .  This  r e l a t i v e l y  l i m i t e d  choice has  been supplemen- 
t e d  somewhat by t h e  succes s fu l  i n t roduc t ion  of f o r e i g n  t r e e  spec ies ,  espe- 
c i a l l y  those  from North America. For  example, Douglas-fir ,  S i t k a  spruce,  
grand f i r ,  and white  p i n e  have been p l an t ed  t o  a cons iderab le  e x t e n t  i n  
Germany. 

I n  t h e  p a s t ,  German f o r e s t e r s  have gene ra l l y  a t tempted t o  in t roduce  t h e  
l a r g e s t  p o s s i b l e  number of t r e e  spec i e s  which were app rop r i a t e  f o r  s i te  
cond i t i ons .  I t  was be l ieved  t h a t  t h i s  procedure would a s s u r e  i n  an opt imal  
way many d i f f e r e n t  types  of wood f o r  t h e  unpred ic tab le  demands of  f u t u r e  
markets. However, i n  r ecen t  t imes,  i t  has  become q u i t e  c l e a r  t h a t  t h e  con- 
t i n u a t i o n  of t h i s  p r i n c i p l e  l e a d s  t o  t h e  product ion of wood having undesir-  
a b l y  g r e a t  v a r i a t i o n  i n  q u a l i t y  and usefu lness ,  It a l s o  appears  t h a t  
s e v e r a l  of t h e s e  t r e e  spec i e s  w i l l  have no s a t i s f a c t o r y  u se fu lnes s  a t  a l l  
i n  t h e  f u t u r e .  I n  regard t o  t h e  i nc reas ing  mechanization of our  wood-using 
i n d u s t r i e s ,  i t  seemed adv i sab l e  t o  l i m i t  our  commercial tree spec i e s  t o  
t hose  a b l e  t o  s a t i s f y  i n d u s t r i e s t  demands f o r  a uniform and h i g h - q u a l i t y  
raw m a t e r i a l  i n  q u a n t i t y  and q u a l i t y .  Therefore  i n  t h e  f u t u r e ,  two major 
groups of t r e e  spec i e s  w i l l  be grown i n  Germany: 

a ) -  Those t r e e  s p e c i e s  having r e l a t i v e l y  uniform wood p r o p e r t i e s  and 
a g r e a t  number of p o s s i b l e  uses ,  and which i n  a d d i t i o n ,  a r e  a b l e  
t o  produce r a p i d l y  a maximum wood volume and d ry  wood substance.  
This  group of t r e e  spec i e s  i s  designated a s  t h e  "quant i ty  t r e e  
species"  and inc ludes  mainly c o n i f e r s ,  such a s  Norway spruce,  
Douglas-f i r ,  and t r u e  f i r s .  The most important deciduous t r e e  
spec i e s  of  t h i s  group a r e  beech and poplar .  The second genera l  
group i n d u d e s  

b)  The so-called "qua l i t y  t r e e  species ."  These u sua l ly  slower grow- 
i n g  spec i e s  produce a high propor t ion  of knot-free wood, l a r g e  
d iameter ,  and usua l ly  have favorab le  c o l o r  and g r a i n  f i g u r e ,  
Trees  having t h e s e  favorab le  wood p r o p e r t i e s  command premium 
p r i c e s ,  To t h i s  group belong c a r e f u l l y  r a i s e d  Sco t s  p ine ,  l a r c h ,  
white  (Engl ish)  oak, and e s p e c i a l l y  a sh ,  maple, walnut,  and 
s e v e r a l  t ypes  of f rui twood,  such a s  apple ,  che r ry ,  and pea r ,  
which a r e  d e s i r e d  by our  f u r n i t u r e  i ndus t ry .  



The remaining t r e e  spec ies  which e i t h e r  have slower growth r a t e  o r  do not  
possess  e s p e c i a l l y  favorable  wood p rope r t i e s  w i l l  be grown i n  t h e  f u t u r e  
only on s i t e s  unable t o  support "quanti ty" o r  "qual i ty"  t r e e  spec ies .  

STAND ESTABLIS-NT 

I t  i s  necessary t o  mention t h a t  i n  German f o r e s t r y ,  a r t i f i c i a l  regenera- 
t i o n  a s  a form of s tand establ ishment  i s  more common than n a t u r a l  s tand  
regenerat ion.  Furthermore, i n  most cases ,  p l an t ing  i s  considered more 
p r a c t i c a l  than d i r e c t  seeding. Therefore, i n  add i t ion  t o  s e l e c t i n g  t h e  
most s u i t a b l e  t r e e  spec ie s  and a p a r t i c u l a r  gene t i ca l ly  super ior  prove- 
nance of t h i s  t r e e  spec ie s ,  t h e  p r a c t i c i n g  f o r e s t e r  must spec i fy  t h e  most 
favorable  t r e e  spacing i n  t h e  s tand.  Generally t h e  choice of t r e e  spac- 
ing  s t rong ly  inf luences:  

a )  The i n i t i a l  c o s t  of founding t h e  p l an ta t ion .  

b )  The probable requirements f o r  secondary p l an t ing  and weeding 
t h e  p l an ta t ion .  

c )  The time of t h e  f i r s t  commercial th inning .  

d )  The growth t r end  of t h e  s tand ,  and i n  p a r t i c u l a r  

e )  The progress  of n a t u r a l  pruning, which s t rongly  inf luences  
t h e  q u a l i t y  of t h e  mature s tand.  

By s e l e c t i n g  t h e  proper spacing, t h e  f o r e s t e r  con t ro l s  wood q u a l i t y  both 
through s t imula t ing  n a t u r a l  pruning and through modifying t h e  n a t u r a l  
growth r a t e  of t h e  t r e e ,  Under German s i l v i c u l t u r a l  condit ions it appears  
e s p e c i a l l y  d e s i r a b l e  t o  slow down t h e  n a t u r a l  tendency of t he  s tand f o r  
rap id  growth i n  t h e  e a r l y  years  of s tand development. Rapid growth a t  
t h i s  t ime,  a s  everybody knows, usua l ly  produces loose  and s t r u c t u r a l l y  
weak juveni le  wood surrounding the  p i t h .  To prevent t h i s ,  and a t  t h e  same 
time t o  a c c e l e r a t e  n a t u r a l  pruning, German f o r e s t e r s  have p rac t i ced  f a i r l y  
c lose  p l an t ing .  " ~ u a l i t y  t r e e  species"--those which w i l l  be used f o r  knot- 
f r e e  lumber o r  veneer-are the re fo re  usual ly  p lanted  8,000 t o  12,000 t r e e s  
pe r  ac re .  The "quanti ty  t r e e  species"  of course a r e  planted a t  a wider 
spacing;  however, t h i s  genera l ly  does not exceed 5 by 5 f e e t .  

These f i g u r e s  a r e  a l s o  used a s  c r i t e r i a  i n  judging adequate s tocking of 
n a t u r a l  regenerat ion.  Natural  regenerat ion which i s  spo t ty  o r  which l acks  
a p r o t e c t i v e  canopy o r  which i s  uneven-aged seldom produces s a t i s f a c t o r y  
wood q u a l i t y  and the re fo re  o f t e n  r equ i re s  premature harves t  and replacement. 



STAND TENDING 

While t h e  form of s tand  establ ishment  determines t h e  course of t r e e  growth 
du r ing  t h e  f i r s t  two decades of t h e  s t and ,  t h e  remaining dev6lopment of 
i nd iv idua l  t r e e  q u a l i t y  u n t i l  ha rves t  depends g r e a t l y  upon t h e  methods 
of s tand  tending.  These s i l v i c u l t u r a l  methods inc lude  precommercial and 
commercial th inn ings  which a r e  repeated a t  approximately 3- t o  5-year 
i n t e r v a l s  i n  my country.  Under such an  i n t e n s i v e  management program, t h e  
German f o r e s t e r  has  t h e  p o s s i b i l i t y  t o  u t i l i z e  t h e  c l o s e  c o r r e l a t i o n  
between wood q u a l i t y  and crown p o s i t i o n  of t h e  i nd iv idua l  t r e e .  By i n t e l -  
l i g e n t  use of t h inn ing ,  t h e  f o r e s t e r  can in f luence  t r e e  form, t h e  progress  
of n a t u r a l  pruning,  t h e  width of t h e  annual r i n g  and, wi th in  l i m i t s ,  t h e  
propor t ion  of s p r i n g  and summer wood wi th in  t h e  annual r i n g  and thus  t h e  
s p e c i f i c  g r a v i t y .  To a  c e r t a i n  degree,  he can a l s o  modify t h e  f i b e r  l eng th .  

I n  e a r l i e r  t imes f o r e s t  y i e l d  r e sea rche r s  i n  Germany almost unanimously 
recommended r e l a t i v e l y  heavy th inn ing  p r a c t i c e s .  Recent ly ,  however, inves- 
t i g a t i o n s  have shown t h a t  small- and medium-crowned trees have a  r e l a t i v e l y  
h igher  capac i ty  f o r  wood product ion and t h u s  show a more e f f i c i e n t  space 
economy than  l a r g e r  crowned t r e e s .  Although heavy th inn ing  improves t h e  
product ion of remaining t r e e s ,  it tends  t o  remove so many of t h e  space- 
e f f i c i e n t  wood producers t h a t  t h e  growth of t h e  s tand  on a  per-acre b a s i s  
does not  improve s u f f i c i e n t l y  over  t h e  r o t a t i o n  pe r iod ,  On t h e  b a s i s  of 
r ecen t  y i e l d  s t u d i e s ,  i t  i s  now recommended t h a t  i n i t i a l  th inn ings ,  espe- 
c i a l l y  those  dur ing  t h e  decades of g r e a t e r  volume product ion ,  be r e l a t i v e l y  
conserva t ive .  

This  newer concept of l i g h t  and moderate t h inn ing  i n  young s tands  has 
decided p o s i t i v e  e f f e c t s  on wood q u a l i t y .  F i r s t  by l i m i t i n g  t h e  explos ive  
j uven i l e  growth r a t e  of t h e  s t and ,  t h e  f o r e s t e r  i s  a b l e  t o  favorably i n f l u -  
ence t h e  r e l a t i o n  between r i n g  width and s p e c i f i c  g r a v i t y .  Thus by increas-  
i n g  t h e  s p e c i f i c  g r a v i t y  i n  a d d i t i o n  t o  ob t a in ing  maximum volume product ion,  
t h e  f o r e s t e r  can inc rease  t h e  d ry  weight product ion of h i s  j uven i l e  s tand .  
Second, l i g h t  and moderate t h inn ings  have an even more important e f f e c t  on 
wood q u a l i t y  because they  i n c r e a s e  t he  r a t e  of n a t u r a l  pruning. I f  one 
assumes t h a t  t h e  optimum product ion goal  f o r  q u a l i t y  wood spec i e s  should be 
about 50 percent  knot-free wood volume, then  white  and b lack  knots  should 
be contained wi th in  t h e  i nne r  t h i r d  of t h e  bole  diameter ,  Since t h e  breas t -  
he igh t  diameter  of economically mature t r e e s  i n  Germany l i e s  between 14  
and 20 i nches ,  n a t u r a l  pruning of t h e  lower 1 2  t o  1 8  f e e t  of t h e  t runk  
should be completed by t h e  time t h e  t r e e  has  a  breast-height  diameter  of 
5 t o  7 inches  o r  by t h e  t ime t h e  t r e e  i s  approximately 30 years  of age. 
I t  i s  u sua l ly  p o s s i b l e  f o r  t h e  p r a c t i c i n g  f o r e s t e r  t o  i n spec t  t h e  progress  
of n a t u r a l  pruning and c a l l u s  growth by c a r e f u l l y  fol lowing t h e  develop- 
ment of branch s c a r s .  



It i s  apparent  t h a t  i n  implementing a  program of l i g h t  t o  moderate t h in -  
n ing  i n  j uven i l e  s t a n d s ,  a s  j o i n t l y  advocated by German y i e l d  and f o r e s t  
product r e sea rche r s ,  a  heavier  t h inn ing  program must occur i n  l a t e r  s t and  
development i n  o r d e r  t o  o b t a i n  t h e  des i r ed  diameter  a t  ha rves t .  By con- 
t r o l l i n g  t h e  degree of t h inn ing ,  we be l i eve  t h e  f o r e s t e r  can main ta in  a  
c e r t a i n  un i formi ty  of annual r i n g  width,  even a f t e r  t h e  normal culminat ion 
of t r e e  he ight  and diameter  growth. This  uniformity of annual r i n g  width 
i s  d e s i r a b l e  t o  i n s u r e  a  c e r t a i n  uniformity of s t r u c t u r e ,  sp r ing  and summer 
wood percentage ,  and wood d e n s i t y  and s t r e n g t h  p r o p e r t i e s ,  and thus  t o  
i n s u r e  homogeneous wood p r o p e r t i e s .  

ARTIF ICIAL PRUNING 

I t  i s  not  always p o s s i b l e  t o  o b t a i n  s a t i s f a c t o r y  n a t u r a l  pruning through 
spac ing  o r  t h inn ing .  Th i s  i s  e s p e c i a l l y  t r u e  f o r  most c o n i f e r  s tands .  

* A t  l e a s t  a s  long a s  "qua l i t y  t r e e  spec ies t '  a r e  t o  be produced, i t  i s  fea-  
s i b l e  t o  combine t h e  f i r s t  precommercial t h inn ings  wi th  a r t i f i c i a l  pruning. 

During t h e  p a s t  decades i n  Germany a s  wel l  a s  t h e  United S t a t e s ,  t h e r e  
have been many thorough i n v e s t i g a t i o n s  a t tempt ing  t o  f i n d  t h e  most e f f i -  
c i e n t  a r t i f i c i a l  pruning methods. I t  i s  not  necessary a t  t h i s  t ime t o  
mention t h a t  t h e  removal of d ry  branches,  green branches,  and la te r21  
buds from t h e  te rmina l  l e a d e r  through mechanical o r ,  more r e c e n t l y ,  chemi- 
c a l  means have a l l  proved advantageous i n  one way o r  another .  

I n  Germany, t h e  removal of d ry  branches has  proved t o  be of t h e  h ighes t  
p r a c t i c a l  s i g n i f i c a n c e .  We found t h a t  c e r t a i n  t r e e  spec i e s  must be pruned 
i n  o rde r  t o  produce high-qual i ty  wood. For example, spruce and Douglas- 
f i r  must always be pruned and p ine  must o f t e n  be pruned i n  o rde r  t o  o b t a i n  
a  reasonable  amount of knot-free wood. Among deciduous t r e e  spec i e s ,  
pruning has  proved necessary ,  e s p e c i a l l y  f o r  poplar  and,  t o  a  l e s s e r  degree ,  
f o r  oak, According t o  our  experience i t  i s  d e s i r a b l e  t o  produce a t  l e a s t  
an 18- t o  24-foot branch-free bo le ,  The number of pruned stems per  a c r e  
i s  determined c h i e f l y  by s i t e  q u a l i t y ,  The h igher  t h e  s i t e  q u a l i t y ,  t h e  
g r e a t e r  t h e  number of stems t h a t  should be pruned; and t h e  o l d e r  t h e  s t and ,  
t h e  fewer,  A s  a  genera l  average,  t h e  number of crop t r e e s  t o  be pruned 
i s  about 80 t o  160 t r e e s  p e r  a c r e  i n  hardwoods and 120 t o  300 t r e e s  pe r  
a c r e  i n  c o n i f e r  s t ands ,  Thorough economic i n v e s t i g a t i o n s  have r e c e n t l y  
shown t h a t  under German economic cond i t i ons ,  t h e  c o s t s  of a r t i f i c i a l  prun- 
i n g  a r e  c l e a r l y  covered by t h e  increased  va lue  of h igher  q u a l i t y  wood. 



FOREST FERTILIZATION 

During t h e  l a s t  50 yea r s ,  methods of s o i l  improvement, e s p e c i a l l y  t h e  
a p p l i c a t i o n  of f e r t i l i z e r s ,  have been used t o  i n c r e a s e  t h e  growth of f o r e s t  
t r e e s ,  The major i ty  of German f o r e s t  s o i l s  a r e  l e s s  f e r t i l e  than  American 
f o r e s t  s o i l s  due t o  more i n t e n s i v e  land  u t i l i z a t i o n  and more genera t ions  
of continuous cropping.  I t  i s ,  t h e r e f o r e ,  no t  s u r p r i s i n g  t h a t  many German 
i n v e s t i g a t i o n s  have shown a  c l e a r  i nc rease  i n  f o r e s t  y i e l d  of many t r e e  
spec i e s  and f o r e s t  types  i n  response t o  c a r e f u l l y  planned and executed 
f e r t i l i z e r  a p p l i c a t i o n s .  

However, i t  s t i l l  remains d i f f i c u l t  t o  judge completely t h e  e f f e c t  of f e r -  
t i l i z a t i o n  on wood q u a l i t y .  Pas t  i n v e s t i g a t i o n s  a t tempt ing  t o  answer 
t h i s  ques t i on  do not  agree ,  This  inconc lus iveness  i s  due i n  p a r t  t o  t h e  
wide range of s i t e s ,  s i l v i c u l t u r a l  cond i t i ons ,  and s o i l  improvement com- 
b i n a t i o n s  which have been used. I n  genera l ,  a  s a t i s f a c t o r y  i n c r e a s e  i n  
wood volume has  been r epo r t ed ,  p rovid ing  t h e  f e r t i l i z e r  a p p l i c a t i o n  has  
co r r ec t ed  t h e  n u t r i e n t  de f i c i ency  of t he  s i te .  In  a d d i t i o n  t o  s i g n i f i c a n t  
i n c r e a s e s  i n  he igh t  growth, 2- t o  3-fold i n c r e a s e s  i n  annual r i n g  width have 
been r epo r t ed .  I n  c o n i f e r s ,  t h i s  i n c r e a s e  i n  annual r i n g  width,  however, 
i s  p r imar i l y  an i n c r e a s e  i n  t h e  sp r ing  wood. This  r e s u l t s  i n  a  decrease  
i n  s p e c i f i c  g r a v i t y  fol lowing f e r t i l i z a t i o n  and l e a d s  t o  t h e  very important 
ques t ion :  What i s  t h e  ne t  e f f e c t  of f o r e s t  f e r t i l i z a t i o n  on t h e  dry  weight 
product ion of t h e  s tand? 

I n  t h e  wide major i ty  of i n v e s t i g a t i o n s ,  t h e  d ry  weight product ion appears  
t o  be increased .  The evidence i s  p a r t i c u l a r l y  convincing i n  f e r t i l i z e r  
a p p l i c a t i o n  t o  low-quality s i tes,  where sometimes a  doubl ing of dry weight 
product ion occurs .  Never the less  t h e  response of i nd iv idua l  t r e e  spec i e s ,  
a s  wel l  a s  t h a t  of i n v e s t i g a t e d  s i t e s ,  ha s  va r i ed  g r e a t l y  i n  i n t e n s i t y  and 
du ra t i on .*  

The economic b e n e f i t s  of c a r e f u l l y  planned and executed s o i l  improvement 
procedures  a r e  today widely accepted i n  Germany. From a  f o r e s t  p roduc t ' s  
s t andpo in t ,  f o r e s t  f e r t i l i z a t i o n  i s  recommended wi th  c e r t a i n  r e s e r v a t i o n s .  
Fo re s t  f e r t i l i z a t i o n  i n  j uven i l e  s tands-- just  a s  e a r l y  heavy thinning-- 
u sua l ly  l e a d s  t o  i nc reased  annual r i n g  width surrounding t h e  p i t h  and t o  
a  de l ay  i n  n a t u r a l  pruning. I n  c o n t r a s t ,  s o i l  improvement measures which 
i n c r e a s e  diameter  growth a f t e r  n a t u r a l  pruning has  occurred a r e  f r equen t ly  
very advantageous and counterac t  t h e  n a t u r a l  decrease  i n  annual r i n g  width 
i n  t h e  l a t t e r  p a r t  of t h e  r o t a t i o n  per iod ,  I n  t h e  i n t e r e s t  of h igher  wood 
q u a l i t y ,  f o r e s t  f e r t i l i z a t i o n  i s  t h e r e f o r e  p r imar i l y  recommended i n  s t ands  
of middle t o  o l d  age. 



MODIFICATION OF THE ROTATION PERIOD 

I n  r ecen t  y e a r s ,  German f o r e s t  r e s ea r ch  and p r a c t i c e  hajve shown i n c r e a s i n g  
i n t e r e s t  i n  t h e  r e l a t i o n s h i p  between wood q u a l i t y  and r o t a t i o n  pe r i od .  I n  
t h e  p a s t ,  t h e  r o t a t i o n  p e r i o d s  of our  commercial t r e k  s p e c i e s  have been 
s t r i c t l y  t h e  r e s u l t  of maximum y i e l d  cons ide r a t i ons .  But from a  wood prod- 
u c t s  and f o r e s t  economic s t andpo in t ,  i t  i s  o f t e n  d e s i r a b l e  t o  i n c r e a s e  t h e  
r o t a t i o n  pe r i od  beyond t h e  pe r i od  s e t  by maximum y i e l d .  Although w i th  
i n c r e a s i n g  r o t a t i o n  pe r i od  t h e  number of stems p e r  a c r e  dec r ea se s ,  p a r t i c -  
u l a r l y  t h e  p ropo r t i on  of smal l  s tems,  t h e  remaining s tand  of l a r g e  ind iv id-  
u a l s  o f t e n  r e t u r n s  a  maximum monetary y i e l d .  Th i s  monetary y i e l d  i s  due 
no t  on ly  t o  t h e  premium p r i c e s  o f t e n  pa id  f o r  t r e e s  of l a r g e  dimension bu t  
a l s o  because i n c r e a s i n g  t h e  r o t a t i o n  pe r i od  d i v e r s i f i e s  t h e  number of wood 
produc ts  ha rve s t ed .  

Th i s  tendency of i nc r ea sed  wood q u a l i t y  through extended r o t a t i o n  pe r i od  
i s ,  however, g r adua l l y  weakened and f i n a l l y  reversed  by g r e a t e r  p roduc t ion  
r i s k s  stemming from inc r ea sed  m o r t a l i t y ,  decay, and blowdown. Thus t h e  
upper l i m i t  of r o t a t i o n  age i s  determined by d e c l i n e  of s t and  v i t a l i t y ,  
t h e  i nc r ea sed  l o s s  of volume through funga l  decay and i n s e c t  a t t a c k ,  t h e  
tendency f o r  d i f fused-pore  deciduous t r e e s  t o  form undes i r ab l e  heartwood 
and d i s c o l o r a t i o n ,  and f i n a l l y  t h e  demands of t h e  wood-using i n d u s t r i e s  
f o r  l o g s  and cordwood of smal l  and medium d iamete rs .  Attempts t o  modify 
t h e  r o t a t i o n  pe r i od  i n  o r d e r  t o  ach ieve  maximum va lue  have r e c e n t l y  l e d  t o  
compromise p roposa l s  t h a t  t h e  r o t a t i o n  per iod  f o r  va luab l e  " q u a l i t y  t r e e  
s p e c i e s v  should be somewhat lengthened,  whi le  t h a t  of t h e  "quan t i ty  t r e e  
s p e c i e s f f  should be shor tened .  

OUTLOOK FOR THE FUTURE 

I d e a l l y  t h e  fo rego ing  s i x  cons ide r a t i ons  should l e a d  t o  t h e  fo l lowing  
r e s u l t s  i n  Germany: 

a )  Concen t ra t ion  of f o r e s t  p roduc t ion  i n  t r e e  s p e c i e s  which, because 
of t h e i r  o v e r a l l  p r o p e r t i e s ,  a r e  s u i t a b l e  f o r  m u l t i p l e  use.  

b) I nc r ea se  i n  wood q u a l i t y  i n  t h e  s t a n d ;  and 

c )  Uniformity of wood p r o p e r t i e s  w i t h i n  t h e  i n d i v i d u a l  t r e e .  

I f  you come t o  my count ry  today,  you w i l l  f i n d  t h e s e  i d e a s  which I have 
j u s t  o u t l i n e d  i n  t h e  i n i t i a l  s t a g e  of a p p l i c a t i o n  i n  f o r e s t r y  p r a c t i c e .  
I n  s p i t e  of t h i s ,  I b e l i e v e  t h a t  t h e  broad p r a c t i c a l  use  of t h e s e  recom- 
mendations o f  f o r e s t  p roduc t s  r e s ea r ch  w i l l  be i n c r e a s i n g l y  appa ren t .  
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2/ by Ernest  Swift- 

I cons ider  i t  an honor t o  speak a t  t h i s  conference and t o  a  group of pro- 
f e s s i o n a l  f o r e s t e r s ,  many of whom a r e  a l s o  f r i e n d s .  Most of you know t h a t  
I am not  a  graduate  f o r e s t e r ]  but  with some degree of s a f e t y  I can say 
t h a t  I have been a  genera l  p r a c t i t i o n e r  i n  resource  management. Therefore ,  
I am going t o  speak from t h e  viewpoint of a  genera l  p r a c t i t i o n e r ,  

We a l l  reach conclusions a s  a  r e s u l t  of our  own ind iv idua l  a c t i v i t i e s  and 
from where we s i t  i n  t h e  grandstand and watch t h e  pas s ing  parade,  A s  a  
r e s u l t  we develop d i f f e r e n t  pe r spec t ives ,  even though we may a l l  be i n  
t h e  genera l  bus iness  of conserva t ion .  

Today I am a t tempt ing  t o  p r a c t i c e  what I used t o  preach.  I have a  small  
ac reage  of hardwood--badly overgrazed when I bought it--and some open 
f i e l d  p l a n t i n g s  of red  p ine .  I was r a i s e d  on t h e  l and ,  and coming back 
t o  t h e  land has  been a  g r e a t  source of s a t i s f a c t i o n ,  I am f i n d i n g  ou t  
t h a t  even on a  12-acre p l o t  a  g r e a t  dea l  can be learned  about p l a n t  and 
animal success ion ,  I have a  marsh hawk which p a t r o l s  t h e  p ine  p l a n t a t i o n  
f o r  mice, and a  very t r u c u l e n t  badger who c o n t r o l s  t h e  r a b b i t  popula t ion  
i n  t h e  hardwoods. 

Lessons learned  on t h e  land  become t h e  foundat ion of a l l  resource  manage- - 
ment, and i n  s p i t e  of t h e  imperfec t ions  of human endeavors,  l e s sons  of and 
on t h e  land develop t h e  eco log ica l  conscience f a r  b e t t e r  than  academic 
theory  o r  o r a t o r y ,  The classroom i s  a  necessary medium f o r  b e t t e r  land 
management--the land i s  not  simply t h e r e ,  however, f o r  t h e  b e n e f i t  of 
b igger  and b e t t e r  classrooms. 

1/ Address de l ive red  a t  Conference banquet on September 9.  - 

2 /  Conservation Advisor,  Nat ional  Wi ld l i f e  Federa t ion .  - 
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from a b a s i c  understanding of t h e  elements t h a t  s u s t a i n  them; people who 
b o t t l e  themselves up i n  concre te  canyons, l i v e  a squirrel-cage ex i s t ence ,  
and t a k e  s t u p i d i t y  p i l l s  t o  endure t h e  comforts t h a t  have been c r ea t ed  f o r  
them. 

The United S t a t e s  i s  a r i c h ,  an opulen t ,  na t i on .  The good l i v i n g  and luxu- 
r i e s  enjoyed a r e  a marvel even t o  i t s  own c i t i z e n s  and t h e  envy of t h e  l e s s  
f o r t u n a t e .  With t h e  assumption t h a t  nothing w i l l  endanger t h i s  opulence 
we a r e  now a t tempt ing  a massive a t t a c k  on t h e  p ropos i t i on  of r e c r e a t i o n a l  
oppor tun i ty .  We a r e  c r e a t i n g  i n  t h e  minds of t he se  l a n d l e s s  people  t h e  
philosophy t h a t  they  have been and a r e  being denied t h e i r  b i r t h r i g h t ,  We 
a r e  t e l l i n g  them t h a t  t h e  e n t i r e  conservat ion spectrum revolves  around 
r e c r e a t i o n .  We a r e  making conservat ion a s p e c t a t o r  spo r t  with no respon- 
s i b i l i t i e s  t o  t h e  i nd iv idua l  and with no r e f e r ence  t o  t h e  need of an  economjc 
base t o  support  i t ,  no r e f e r ence  t o  t h e  eco log ica l  conscience, o r  t h e  f a c t  
t h a t  r e c r e a t i o n  cannot feed  of f  i t s e l f .  

I have long and l o y a l l y  supported t h e  need f o r  outdoor r e c r e a t i o n a l  oppor- 
t u n i t y ,  but  I have never f o r g o t t e n  t h a t  i t  i s  b a s i c a l l y  a luxury bonus 
r e s u l t i n g  from sound resource  management. 

I n  a f a n t a s t i c a l l y  s h o r t  time, which i s  brea th tak ing ,  we a r e  faced wi th  
new concepts of land-use p r i o r i t i e s  t h a t  a r e  causing ind iges t i on  in-some 
q u a r t e r s ,  For  one t h ing ,  a new spec i e s  of pub l i c  f i g u r e  r e c e n t l y  has  come 
ac ros s  t h e  horizon. He i s  c a l l e d  t h e  OUTDOOR PLANNER, and he i s  p a r t  psy- 
c h i a t r i s t ,  p a r t  wel fa re  worker, and p a r t  chamber of commerce promoter;  and 
too  o f t e n ,  he has  no t  grown up with any persona l  experience o r  responsi-  
b i l i t y  i n  managing resources ,  We have a whole parade of p ro fe s s iona l  ter- 
minologies ,  such a s  "the gospel of work versus  t h e  gospel of l e i s u r e , "  
" r ec rea t ion  use p ro j ec t i on , "  " intermediate  recrea t ion ,"  and "formulas 
involv ing  t h e  v a r i a b l e s  used." Being a p ro fe s s iona l  r e c r e a t i o n i s t  has  
now become fash ionable  and glamorous, and t h e  person who wants t o  go on 
a p i c n i c  o r  t ake  a long walk has  become a specimen f o r  microscopic s tudy.  

P ro fe s so r  C. R. Gregory of t h e  Univers i ty  of Michigan has  made t h e  follow- 
i n g  s ta tement  which t a k e s  cons iderab le  d i g e s t i v e  a b i l i t y  t o  a s s i m i l a t e  on 
my p a r t :  "BY 1984, r e c r e a t i o n  w i l l  be t h e  number-one use of a l l  s t a t e  
and f e d e r a l  l and ,  and I suspec t  t h a t  t h e  f o r e s t  p roducts  i n d u s t r i e s  w i l l  
have t o  f i t  t h e i r  a c t i v i t i e s  t o  t h e  r e c r e a t i o n  seekers ,  not  t h e  o t h e r  way 
around, a s  now." 

That i s  a p r e t t y  b i g  b i t e t o  swallow, gentlemen, and l eads  one t o  specu la t e  
a s  t o  whether your e f f o r t s  a s  p ro fe s s iona l  f o r e s t e r s ,  which involves  
r e sea rch ,  a r e  going t o  be thrown ou t  t h e  window. W e  a l l  know t h a t  w i th in  
t h e  philosophy of multiple-use,  equal  use cannot p r e v a i l  on each a c r e ,  but 
t h i s  s ta tement  does no t  seem t o  contemplate multiple-use i n  t h e  presen t  
accepted sense.  



A bureau has been crea ted  by t h i s  sess ion  of Congress wi th in  t h e  Depart- 
ment of I n t e r i o r  t o  coordinate  a l l  r ec rea t iona l  e f f o r t s ,  f e d e r a l  and s t a t e ,  
This  bureau has ambitions of u l t imate ly  having a  ha l f  b i l l i o n  d o l l a r  budget 
t o  use f o r  loans t o  t h e  s t a t e s  and f o r  use by o the r  f e d e r a l  bureaus. The 
r a t i o  would be 60 percent  f o r  t h e  s t a t e  loans and 40 percent  f o r  t h e  various 
f e d e r a l  bureaus. Money i s  a powerful force ' - -e i ther  a s  a n  e a r  of corn t i e d  
t o  a  s t i c k  t o  lead  a  donkey o r  t o  rawhide agencies  i n t o  regimented a c t i o n ,  
This  bureau i s  now expanding i n  manpower and e s t a b l i s h i n g  regional  o f f i c e s .  

In  p a r t  a t  l e a s t ,  i t s  phi losophies  and ob jec t ives  a r e  contained i n  a  s t a t e -  
ment by i t s  Di rec to r ,  Edward C. Craf t s :  "TWO bas i c  phi losophies  r e f l e c t  
t h e  o r i e n t a t i o n  of t h e  Bureau of Outdoor Recreation. The f i r s t  i s  t h a t  
t h e  most important s i n g l e  fo rce  i n  outdoor r ec rea t ion  i s  p r i v a t e  endeavor. 
The second i s  t h a t  t he  s t a t e s  occupy t h e  key o r  p i v o t a l  r o l e  i n  government. 
These were t h e  conclusions of t h e  Outdoor Recreation Resources Review Com- 
mission and we subscribe t o  them f u l l y .  But l e t  me say, too ,  t h a t  t o  t h e  
ex tent  s t a t e s  and p r i v a t e  e n t e r p r i s e  f a i l  t o  respond t o  t h e i r  oppor tun i t i e s  
and publ ic  r e s p o n s i b i l i t i e s  t o  supply r ec rea t iona l  demands, t h e  f ede ra l  
government w i l l  tend t o  move i n .  This  i s  t h e  n a t u r a l  process i n  t h i s  
country t h a t  fol lows p r i v a t e  and s t a t e  abdica t ion .  The pressure  of recrea-  
t i o n a l  demand i s  such t h a t  i t  w i l l  not  go u n f u l f i l l e d  and, i f  necessary, 
t h e  f ede ra l  government w i l l  f i l l  t h e  vacuum." 

That word "abdication" i s  unfortunate.  Within t h e i r  a b i l i t y ,  s t a t e  agen- 
c i e s  have assumed t h e i r  r e s p o n s i b i l i t i e s ,  well  r e a l i z i n g  t h e  pressures  on 
them f o r  increased e f f o r t  a t  t h i s  time. And what r e s p o n s i b i l i t i e s  t o  
r ec rea t ion  have p r i v a t e  land owners abdicated? Does that mean f o r e s t  
indus t ry  o r  farmers? 

I f  f o r e s t  indus t ry  at tempts  a  multiple-use pol icy  of equal production and 
equal r ec rea t ion ,  can they supply t h e i r  m i l l s  and keep up with market 
demands--which i s  publ ic  demand. W i l l  r e c rea t ion  p r o f i t s  o f f s e t  a  reduc- 
t i o n  of raw mater ia l s?  With t h i s  reduct ion,  who w i l l  have jobs o r  money 
t o  r e c r e a t e  with? 

With a l l  t hese  new philosophies  confront ing them I would say t h a t  f o r e s t  
indus t ry  has some very fundamental surv iva l  f a c t o r s  f ac ing  them. Survival  
inc ludes  t ak ing  r i s k s  i n  a  highly competitive f r e e  economy, a t  t h e  same 
time remaining solvent-and t h e  l a t t e r  means making a p r o f i t ,  That word 
"p ro f i t "  i s  a nas ty  word t o  some people, i n  s p i t e  of t h e  f a c t  t h a t  i t  pays 
t axes  and wages so t h a t  people can a f fo rd  t o  r ec rea t e .  

To be economically sound, f o r e s t  i n d u s t r i e s  r equ i re  ex tens ive  acreages 
whose primary purpose i s  timber  production^ and i n d u s t r i a l  f o r e s t s  r equ i re  
much more than i n t e l l i g e n t  land management. There must be a  guarantee of 
an equ i t ab le  and s t a b l e  t a x  base, because t h e  harves t  i s  not annual but 
must be f igu red  i n  decades, High annual t axes  can k i l l  o f f  t h e  bes t  man- 
aged i n d u s t r i a l  f o r e s t  i n  ex is tence .  



With t h e  r i s i n g  t i d e  of r e c r e a t i o n ,  back-country land  va lues  a r e  c l imbing,  
This  has  i n s p i r e d  some l o c a l  t a x  a s s e s s o r s  t o  look with a  hopeful eye on 
t ax ing  i n d u s t r i a l  f o r e s t  ho ld ings  f o r  t h e i r  r e c r e a t i o n a l  p o t e n t i a l  a s  wel l  
a s  t h e i r  t imber  crop. This  i n  t u r n  would i nc rease  t h e  c o s t  of t h e  t imber  
and i t s  conversion i f  t h i s  idea  p reva i l ed ,  and too  few budding conserva- 
t i o n  a u t h o r i t i e s  of today r e a l i z e  t h a t  excess ive ly  high t axes  prompted much 
of t h e  cut-out-get-out p o l i c i e s  of a  few decades ago;  t h a t  and t h e  conse- 
quent f i r e  r i s k ,  

Another problem i s  t h e  u t t e r  d i s r ega rd  f o r  p r i v a t e  proper ty  r i g h t s  on t h e  
p a r t  of r e c r e a t i o n i s t s ,  even though a  minor i ty  i s  involved.  Pub l i c  agen- 
c i e s  supplying r e c r e a t i o n  a r e  i n  a  cons tan t  b a t t l e  aga ins t  vandalism and 
have f r equen t ly  documented t h e  d e s t r u c t i o n ,  but i n  t h i s  i n s t ance  t h e  tax-  
payers  f o o t  t h e  b i l l .  

F i r e  i s  another  cons tan t  hazard wi th  people i n  t h e  woods, e s p e c i a l l y  dur ing  
t h e  d ry  seasons.  And over  and above t h e  a c t u a l  l o s s  of t imber ,  t h e  pre- 
suppression c o s t s  of manpower and equipment w i l l  i n c r ea se .  -Not on ly  do 
t h e  above-mentioned f a c t o r s  i nc rease  management c o s t s ,  but t h e  l i a b i l i t y  
laws of many s t a t e s  a r e  a t  p resen t  wholly inadequate  t o  meet t h e  s i t u a t i o n .  

This  i s  no smoke screen  t h a t  i ndus t ry  uses  t o  h ide  behind, a s  over  90 per- 
cent  of f o r e s t  i ndus t ry  l ands  a r e  open t o  t h e  p u b l i c  f o r  some form of 
r e c r e a t i o n .  Indus t ry  up t o  t h e  presen t  t ime has  been r e l u c t a n t  t o  ge t  
i n t o  t h e  user-fee bus iness ,  but i ndus t ry  may be forced  t o  climb on t h a t  
bandwagon i f  they wish t o  su rv ive  t h e  competi t ion wi th  p u b l i c  agenc ies  
and farmers .  

I have been accused a t  t imes of us ing  lud i c rous  comparisons, but i f  t h e  
Vik ings t  f o o t b a l l  team and t h e  Twinst ba seba l l  team decided t o  move out  of 
Minnesota would t h a t  c o n s t i t u t e  an abd ica t ion  of s u f f i c i e n t  importance 
f o r  t h e  f e d e r a l  government t o  go i n t o  t h e  baseba l l  and f o o t b a l l  bus iness ;  
and i f  I f a i l  t o  supply p i c n i c  t a b l e s  on my 12 a c r e s  am I some kind of a  
de l inquent  c i t i z e n ?  

For yea r s  t h e r e  has  been a  c ry  t h a t  "multiple-use" i s  only  a  convenient 
s logan ,  and only accepted i f  t h e  p r i o r i t y  i n t e r e s t  of groups and ind iv id-  
u a l s  come f i r s t .  But P ro fe s so r  Gregory seems t o  g ive  a  p r i o r i t y  t o  recrea-  
t i o n  r e g a r d l e s s  of o t h e r  needs,  such a s  community development, e t c .  And 
with t h e  s t a t e s  and p r i v a t e  i ndus t ry  being warned of abd ica t ion  of  respon- 
s i b i l i t i e s ,  mult iple-use has  received another  c ros s -po l l i na t i on  of sanctimon- 
i ous  aphorism. 

I am wel l  aware t h a t  any speaker can use t h e  term multiple-use a s  a  s t a g e  
s e t t i n g ,  which by in fe r ence  i s  supposed t o  e s t a b l i s h  h i s  depth of under- 
s tanding  and void any p o t e n t i a l  cha l lenge  of t h e  conserva t ion  gospel he 
might wish t o  preach. What does t h i s  term mean? 



To some manufacturers,  wise-use means dumping t h e i r  f i l t h  i n t o  a nearby 
stream so  as t o  reduce product ion c o s t s ;  t h e  spray ing  of he rb i c ides  o r  
i n s e c t i c i d e s  i s  construed a s  wise-use by farmers  t o  i nc rease  crop produc- 
t i o n ,  and by highway departments t o  minimize l a b o r  c o s t s .  

Congressional s anc t ion  f o r  t h e  d r a i n i n g  of wetlands becomes wise-use o r  
a p a r t  of multiple-use so t h a t  new crops  can come under p r i c e  suppor t s  
pa id  by t h e  taxpayer  f o r  t h e  b e n e f i t s  of  a minor i ty .  Associated va lues  
i n  preserv ing  water t a b l e s  and w i l d l i f e  a r e  t oo  u n r e a l i s t i c  t o  be counted 
a s  wise-use, High dams on t h e  Columbia River and i t s  t r i b u t a r i e s  a r e  
au thor ized  by t h e  Federa l  Power Commission and considered multiple-use 
even though they  des t roy  t h e  P a c i f i c  salmon run and f l ood  ou t  much mer- 
chantab le  t imber .  Superhighways a r e  sacrosanc t  even though they  des t roy  
much f e r t i l e  land,  and many marshes and clean-running streams. 

Outdoor r e c r e a t i o n  today i s  a t tempt ing  t o  p u l l  i t s e l f  up by i t s  own boot- 
s t r a p s  t o  a pedes t a l  above t h e  ca l cu l a t ed  grossness  of merchandising a s  
t h e  epitome of mult iple-use,  but t h e  presen t  s y n t h e t i c  t r e n d s  and commer- 
c i a l i s m  do not  r a t e  t h i s  e s t h e t i c  camouflage, So long a s  t h e  urban dwel le r  
must b r ing  h i s  c i t y  images wi th  him t o  t h e  woods and i s  unhappy and l o s t  
without them, t h e  p r i m i t i v e  s i m p l i c i t y  of t h e  h i n t e r l a n d s  w i l l  soon d i s -  
appear.  

I t  should be pointed ou t  t h a t  a l l  t h e s e  enumerated a c t i v i t i e s  can be 
included i n  multiple-use,  but  no t  t o  t h e  exc lus ion  o r  t o t a l  d i s r ega rd  f o r  
o t h e r  a s soc i a t ed  resources .  Nor should t h e  i n t e g r i t y  of disagreement be  
impugned, but knowingly o r  unknowingly t h i s  juggl ing  of words becomes a 
p l a y  on semantics t o  j u s t i f y  any s i t u a t i o n  wherein mankind d e s i r e s  t o  
plunder  t h i s  p l ane t .  

Most lamentable  i s  t h e  f a c t  t h a t  many s i n c e r e  c o n s e r v a t i o n i s t s  have not  
come t o  r e a l i z e  t h e  degree of  d i s t o r t i o n s .  Decis ions must come before  
t h e  "doing," and wise dec i s ions  t a k e  thought.  There ' s  t h e  rub--too few 
t h i n k  resource  management through with a l l  i t s  complex r ami f i ca t i ons ,  

The only  d e f i n i t x o n  t o  d a t e  t h a t  cap tu re s  t h e  e n t i r e  spectrum of resource 
management was long ago expressed by Aldo Leopold: "conservat ion i s  a 
s t a t e  of harmony between men and land."  That s ta tement  should be  s u f f i -  
c i e n t ,  but he goes on t o  en l a rge  i n  case  some do not  g rasp  t h e  s i g n i f i -  
cance of "harmony. " 

"BY land i s  meant a l l  of t h e  t h i n g s ,  over ,  o r  i n  t h e  e a r t h .  Harmony wi th!  
t h e  land i s  l i k e  harmony wi th  a f r i e n d ;  you cannot c h e r i s h  h i s  r i g h t  hand 
and chop o f f  h i s  l e f t .  This  i s  t o  say ,  you cannot love  game and h a t e  pred- 
a t o r s ;  and you cannot bu i ld  a f o r e s t  and mine a farm, The land i s  one 
organism. I ts  p a r t s ,  l i k e  our  p a r t s ,  compete with each o t h e r  and cooper- 
a t e  with each o t h e r .  The competi t ions a r e  a s  much a p a r t  of t h e  i nne r  



workings a s  t h e  coope ra t i ons .  You can r e g u l a t e  them--cautiously--but you 
cannot  a b o l i s h  them." 

I l i k e  t h e  word cau t i on .  I t h i n k  today we a r e  he l l -ben t  on a  b i g  rec rea-  
t i o n a l  HURRAH wi thout  much c a u t i o n ,  a s  we have done some o t h e r  t h i n g s  i n  
t h e  p a s t .  

I we l l  r e a l i z e  t h a t  i n  a  democracy a l l  t h i n g s  advance through compromise. 
Conservat ion i s  no excep t ion .  Nor w i l l  conserva t ion  prosper  by having 
each of us  j o i n  a  mutual admira t ion  s o c i e t y  o r  by having us  s t u f f  our  e a r s  
w i th  c o t t o n  t o  drown o u t  t h e  oppos i t i on .  To coun t e r ac t  t h i s  tendency of 
s e l f - r i gh t eousnes s  and t o  be app r i s ed  of t h e  f a c t  t h a t  conserva t ion  i s  com- 
posed of many f a c e t s  of i n t e r e s t ,  we should l i s t e n  t o  t h e  views and prob- 
lems of o t h e r s  w i th  an  open mind. 

However, a l l  t a x  supported programs should be a b l e  t o  s t and  t h e  t e s t  of 
p u b l i c  s c r u t i n y  and deba t e ,  And t h e r e  a r e  t imes  when an impat ien t  admin- 
i s t r a t i o n  condemns t h e  f r i c t i o n  of a n a l y s i s  a s  unwarranted c r i t i c i s m  of 
i t s  program. I am convinced t h a t  t h a t  i s  t r u e  today.  

A s  a  n a t i o n  we p r i d e  o u r s e l v e s  on promoting a  d i v e r s i f i e d  economy a s  a  
sa feguard  t o  t h e  gene ra l  well-being of t h e  n a t i o n ,  and a t  t h e  same t ime 
boas t  of t h e  s i m p l i f i c a t i o n  achieved i n  modifying t h e  b i o l o g i c a l  community. 
Succes s fu l  farming,  f o r  example, ha s  been aimed a t  pure  s t ands  of c rops  t o  
a  s i n g l e  s p e c i e s ,  a s  have f o r e s t  p l a n t i n g s  i n  many i n s t a n c e s .  We f u r t h e r  
e l i m i n a t e  any c o u n t e r a c t i v e s  by va r i ous  means i nc lud ing  po ison ing  unwanted 
p l a n t s  and i n s e c t  s--even an imals .  

We hold i n  contempt an  a f f i n i t y  f o r  working wi th  n a t u r e ;  ou r  unspoken, 
goa l  i s  t o  subdue n a t u r e .  Even t h e  r e c r e a t i o n i s t s  of today,  t h e  c o t t a g e  
owner and t h e  t r a n s i e n t s ,  r e l i s h  t h e  i dea  of sub juga t ion .  Multiple-use 
ha s  become a  term of p ious  j u s t i f i c a t i o n ,  whereas we should be l e a r n i n g  
t o  harmonize ou r  e f f o r t s  wi th  n a t u r e ,  which i s  r e a l  mul t ip le -use ,  Subju- 
g a t i o n  has  become t h e  e n t i r e  concept of r e sou rce  management, and we f a i l  
t o  recognize  t h a t  a s  we con t inue  t o  p r o j e c t  t h i s  a r t i f i c i a l  c r e a t i o n ,  t h e  
e n t i r e  s t r u c t u r e  of ou r  c i v i l i z a t i o n  becomes more p r eca r i ous .  People  who 
eu log i ze  Muir and Thoreau do no t  want any p a r t  of t h e  way they  l i v e d .  

P a r t  of ou r  s c i e n t i f i c  e f f o r t s  a t t emp t s  t o  s u b s t a n t i a t e  t h i s  phi losophy 
under t h e  terms mul t ip le -use ,  whi le  o t h e r  p a r t s  would r e p u d i a t e  i t .  I f  
ou r  e n t i r e  s c i e n t i f i c  e f f o r t  does  no t  a ccep t  t h e  n a t u r a l  community and 
r e g u l a t e  i t  wi th  extreme cau t i on ,  t h e r e  w i l l  a lways be need l e s s  de s t ruc -  
t i o n  of r e sou rce s .  Man i s  a  p a r t  of n a t u r e ,  and end l e s s  rows of t e s t  t ubes  
cannot change t h i s .  

I t  might be we l l  t o  re-examine what t h e  t e s t  t ubes  have produced t o  s ee  
i f  t h e  r e s u l t s  a r e  i n  harmony wi th  each o t h e r ,  wi th  n a t u r e ,  and wi th  man's 
b e s t  i n t e r e s t s .  Pos s ib ly  t h e  f i r s t  need i s  t o  r e d e f i n e  t hose  i n t e r e s t s  
i n  r e l a t i o n  t o  man's well-being i n t o  t h e  coming c e n t u r i e s .  



Today's o b j e c t i v e s  a r e  t o  c r e a t e  an a r t i f i c i a l  environment wal l ing  mankind 
away from t h e  n a t u r a l  environment surrounding him. A s t a t e  of harmony 
between men and land w i l l  become inc reas ing ly  d i f f i c u l t  t o  ach ieve ,  but a s  
a n  i n d e s t r u c t i b l e  p r i n c i p l e  i t  w i l l  su rv ive  mankind. 

I am conf ident  t h a t  t h e  s p e c i a l t i e s  which you gentlemen have developed 
w i l l  s u rv ive  i n  s p i t e  of a l l  t h e  temporary i n t e r e s t s  which seem t o  have 
captured t h e  p u b l i c  imaginat ion and forced  p u b l i c  agenc ies  i n  charge of 
b a s i c  resources  t o  d i v e r t  t h e i r  e f f o r t s .  We w i l l  l e a r n  t h a t  r e c r e a t i o n  
cannot feed  o f f  i t s e l f  even though we have t o  l e a r n  t h e  hard way. 

I t  i s  a  s i g n  of ma tu r i t y  f o r  every man t o  analyze t h e  t r end  of t h e  t imes ,  
and i f  need be t o  walk a lone .  Maybe you w i l l  have t o  walk a lone  f o r  t h e  
t ime being,  but I p r e d i c t ,  no t  f o r  t oo  long,  

REPORT OF TKE SEED CERTIFICATION SUBCOMMITTEE 

LAKE STATES FOREST TREE IWROmMEW COMMITTEE 

BACKGROUND 

The Fo re s t  Genet ics  Conference he ld  a t  Eagle River ,  W i s . ,  on March 30 - 
A p r i l  1, 1953, unanimously adopted a  r e s o l u t i o n  approving t h e  formation 
of a  " ~ a k e  S t a t e s  Fo re s t  Tree Improvement Committee." P a r t  3  of t h a t  
same r e s o l u t i o n  read:  hat t h e  t r e e  improvement committee, a s  one of 
i t s  f i r s t  a c t i v i t i e s ,  t ake  s t e p s  t o  f o s t e r  f o r e s t  t r e e  seed c e r t i f i c a t i o n  
i n  t h e  t h r e e  Lake S t a t e s . "  

Consequently onesof  t h e  f i r s t  subcommittees formed wi th in  t h e  Lake S t a t e s  
F o r e s t  Tree Improvement Committee was t h a t  on Seed C e r t i f i c a t i o n .  I ts  
f i r s t  a c t i v i t y  was t o  develop f o r  t h e  region a  s e t  of seed c o l l e c t i o n  
zones based on t h e  cumulation of temperatures  above 50° F. and on January 
temperatures .  A r epo r t  embodying these  recommendations was publ ished by 

2/ t h e  F o r e s t r y  Div is ion ,  Michigan Conservation Department i n  1957.- 

1/ Chairman of t h e  Seed C e r t i f i c a t i o n  S u b c o m i t t e e  and Superintendent  
o f N u r s e r i e s ,  Wisconsin Conservation Department. The o t h e r  S u b c o m i t t e e  
members a r e  D. W. French, F. J. Hodge, E. Kukachka, E. N. Lee, G. Meyer, 
D, W. Renlund, and Paul  0 .  Rudolf. 

2 /  F o r e s t  Tree Seed Co l l ec t i on  Zones f o r  t h e  Lake S t a t e s .  1957. Mich. 
~ e g t .  Conserv., Fo re s t ry  Div. (no s e r i e s ) ,  1 3  pp., i l l u s .  



Fur the r  d i r e c t i o n  t o  t h e  Subcommittee came i n  t h e  form of another  unanimous 
r e s o l u t i o n  adopted by t h e  Lake S t a t e s  Fo re s t  Tree Improvement Committee a t  
Douglas Lake, Mich., i n  t h e  summer of 1956. I t  read a s  follows: 

 he Lake S t a t e s  F o r e s t  Tree Improvement Committee be l i eves  t h a t  a  
well-organized and adequately con t ro l l ed  system of seed (and seed l ing )  
c e r t i f i c a t i o n  could be an immediately e f f e c t i v e  method of s i g n i f i c a n t l y  
improving t h e  gene t i c  q u a l i t y  of plant i f ig  s tock .  I t  i s  our  judgment 
t h a t  t h e  answers t o  s eve ra l  of t h e  problems involved i n  developing a  
system which even tua l ly  could be widely appl ied  can bes t  be found by 
d i r e c t l y  undertaking t o  produce c e r t i f i e d  s tock  on a  p i l o t  b a s i s  under 
pub l i c  ausp ices .  Problems r equ i r ing  p a r t i c u l a r  a t t e n t i o n  a r e :  (1) 
s e l e c t i o n  of supe r io r  t r e e  popula t ions  a s  seed sources ,  ( 2 )  preserva- 
t i o n  and management of s e l e c t i v e  s tands  f o r  seed product ion,  (3) main- 
tenance of i d e n t i t y  of seed l o t s  dur ing  c o l l e c t i o n  and process ing  of 
cones and dur ing  t h e  product ion and d i s t r i b u t i o n  of s eed l ings ,  ( 4 )  
s t a t u t o r y  p rov i s ions  f o r  r e g u l a t i n g  t h e  t r a d e  i n  c e r t i f i e d  seed and 
seed l ing  s tocks .  " 

The Subcommittee next  made a  b r i e f  survey of t r e e  seed c e r t i f i c a t i o n  
throughout t h e  United S t a t e s  and i ssued  a  r epo r t  i n  October 1959 t h a t  
included t h i s  recommendation: 

re he Lake S t a t e s  Fo re s t  Tree Improvement Committee should accept  t h e  
r e s p o n s i b i l i t y  of p revent ing  any has ty ,  i l l - adv i sed ,  o r  inadequate  
l e g i s l a t i o n  i n  t h e  Lake S t a t e s  t h a t  may b r ing  f o r e s t  t r e e  seed c e r t i -  
f i c a t i o n  i n t o  d i s r e p u t e .  To t h i s  end, i t  i s  recommended t h a t  t h e  
Subcommittee on Fo re s t  Tree Seed C e r t i f i c a t i o n  prepare a  s e t  of cer-  
t i f i c a t i o n  s tandards  which a r e  s u i t a b l e  f o r  Lake S t a t e s  condi t ions .  
These s tandards  p l u s  advice  on procedures should be a v a i l a b l e  t o  any 
group wishing t o  promote f o r e s t  t r e e  seed c e r t i f i c a t i o n  i n  any one 
of t h e  t h r e e  Lake S t a t e s . "  

Other C e r t i f i c a t i o n  A c t i v i t i e s  

The same f a l l  (1959) t h e  I n t e r n a t i o n a l  Crop Improvement Assoc ia t ion  (ICIA) 
adopted a  s e t  of minimum s tandards  f o r  c e r t i f y i n g  f o r e s t  t r e e  seeds.  These 
s tandards  had o r i g i n a l l y  been prepared by t h e  Georgia Chapter of t h e  SAF, 
and they were a p p l i c a b l e  p r imar i l y  t o  southern p ines .  

St imulated by t h i s  a c t i o n ,  t h e  Soc ie ty  of American F o r e s t e r ' s  Committee on 
Tree Improvement appointed a  Seed C e r t i f i c a t i o n  Subcommittee wi th  which 
t h e  Lake S t a t e s  group cooperated.  The SA2 Subcommittee made a  survey of 
opinion throughout t h e  n a t i o n  on t r e e  seed c e r t i f i c a t i o n  and proposed a  new 
s e t  of minimum s tandards  f o r  t r e e  seed c e r t i f i c a t i o n  of wider a p p l i c a b i l i t y .  



I n  view of t h e s e  developments our  S u b c o m i t t e e  decided t o  awai t  i s suance  
of  t h e  SAF Subcommittee recommendation and t o  eva lua t e  t h e i r  a p p l i c a b i l i t y  
i n  t h i s  reg ion ,  

Developments i n  L e g i s l a t i o n  

From t h e  s tandpoin t  of l e g i s l a t i o n  t h e  cu r r en t  s i t u a t i o n  i n  t h e  Lake S t a t e s  
i s  t h i s :  Michigan has  a  law t h a t  provides  ( a s  of 1957) f o r  t h e  l a b e l i n g  of 
t r e e  seeds  o f f e r ed  f o r  s a l e  t h e r e .  Apparently i t  a l s o  could provide f o r  
c e r t i f y i n g  t r e e  seeds i f  t h e  necessary machinery were s e t  up, Minnesota's 
seed law d e f i n e s  " a g r i c u l t u r a l  seed" a s  i nc lud ing  seeds  of  " f i b e r  p lan ts . ' '  
I n  some s t a t e s  t h i s  has  been i n t e r p r e t e d  t o  i nc lude  t r e e  seeds ,  a l though 
o t h e r s  be l i eve  an amendment would be requi red  t o  cover woody-plant seeds,  
The Wisconsin seed law s p e l l s  ou t  t h e  d e f i n i t i o n  of " a g r i c u l t u r a l  seed" i n  
more s p e c i f i c  terms and would not  permit i nc lu s ion  of t r e e  seeds without  
an amendment. 

The Assoc ia t ion  of American Seed Control  O f f i c i a l s  (AASCO) has  developed a  
Recommended Uniform Seed Law, a c t u a l l y  a  model s t a t e  seed law, t o  f o s t e r  
uniformity i n  seed l e g i s l a t i o n .  AASCO had a  Flower, Tree and Shrub Seed 
Committee t h a t  proposed, i n  1961, amendments t o  t h i s  model law t o  cover 
woody-plant seeds.  I t  a l s o  recommended t h e  ex tens ion  of t h e  Federa l  Seed 
Act t o  cover woody-plant seeds.  Largely a t  t h e  reques t  of f o r e s t e r s  t o  
s tudy  t h e s e  proposa ls  f u r t h e r ,  t h e  AASCO has  no t  y e t  ac t ed  on i t s  commit- 
t e e  's recommendat i ons  . /  

RECENT ACTIVITIES OF TI3E SUBCOMMITTEE 

The S u b c o m i t t e e  has  s tud i ed  t h e  1962 ICIA minimum c e r t i f i c a t i o n  s tandards  
f o r  t r e e  seeds  (based on t h e  SAF Seed C e r t i f i c a t i o n  Subcommittee recommen- 
d a t i o n s ) ,  I t  cons iders  them s u i t a b l e  f o r  adopt ion i n  t h e  Lake S t a t e s  except 
t h a t  de s igna t ipn  of "e leva t ion  t o  t h e  n e a r e s t  500 f e e t  of t h e  o r i g i n a l  geo- 
graphic  sourcet '  need not  be an e s s e n t i a l  requirement.  

The Subcommittee a l s o  has  s tud i ed  t h e  Recommended Uniform Seed Law and t h e  
amendment t o  i t  recommended by t h e  former Flower, Tree and Shrub Seed Com- 
m i t t e e  of t h e  AASCO. It be l i eves  t h a t  t h e  amended model law, o r  something 
comparable t o  i t ,  would be a  d e s i r a b l e  guide f o r  t h e  development of s t a t e  
t r e e  seed laws i n  t h i s  reg ion  when and i f  such l e g i s l a t i o n  i s  needed, 

3/ Ed, Note, AASCO d i d ,  however, t ake  a f f i r m a t i v e  a c t i o n  i n  October 
1933 on t h e s e  recommendations. 



I n  a d d i t i o n  t h e  Subcommittee has  reviewed t h e  fol lowing r e s o l u t i o n  adopted 
by t h e  Nor theas te rn  F o r e s t  Tree Improvement Conference i n  1962: 

" ~ e  it reso lved  t h a t  t h i s  Conference go on record a s  f avo r ing  s t e p s  t o  
inform t h e  p u b l i c  a u t h o r i t i e s  and admin i s t r a to r s  on t h e  need f o r  t r e e  seed 
improvement and t h a t  such improvement be accomplished by enac t ing  t h e  
fo l lowing  two amendments i n t o  t h e  Federa l  Seed Act a s  soon a s  pos s ib l e :  
(A) P r o h i b i t  t h e  i n t e r s t a t e  shipment of t r e e  and shrub seeds un l e s s  t h e  
seeds  so shipped conform t o  t h e  requirements of t h e  seed laws and t h e  
r u l e s  and r e g u l a t i o n s  p e r t a i n i n g  t o  such seeds i n  t h e  s t a t e  i n t o  which 
t h e  seeds a r e  shipped,  (B) p r o h i b i t  impor ta t ion  i n t o  t h e  United S t a t e s  of 
any t r e e  and shrub seeds  which f a i l  t o  meet minimum s tandards  of p u r i t y  
and germination t o  be e s t a b l i s h e d  by t h e  Sec re t a ry  of Agr icu l ture . "  

The consensus of t h e  Subcommittee was t h a t  t h i s  r e s o l u t i o n  made good sense.  
The p rov i s ions  of t h e  r e s o l u t i o n  i f  enacted would p r o t e c t  U,S. purchasers  
a g a i n s t  imported t r e e  seed of low phys ica l  q u a l i t y  and would p r o t e c t  u s e r s  
i n  s t a t e s  wi th  t r e e  seed laws aga ins t  i n f e r i o r  seed from ou t  of s t a t e  while  
imposing no r e s t r i c t i o n s  w i th in  s t a t e s  t h a t  f o r  one reason o r  another  d i d  
no t  want o r  need t h e i r  own t r e e  seed laws. 

F i n a l l y  t h e  Subcommittee i s  aware of t h e  s u b s t a n t i a l  p rogress  i n  e s t a b l i s h -  
i n g  seed product ion a r e a s  throughout t h e  reg ion  dur ing  t h e  p a s t  5 yea r s ,  

SUBCOMMITTEE RECOmNDATIONS 

The fo l lowing  a r e  apparent  t o  t h e  Subcommittee: 

(1 )  The g r e a t  ma jo r i t y  of f o r e s t e r s  contacted support  t r e e  seed c e r t i -  
f i c a t i o n  i n  p r i n c i p l e .  

(2)  Mandates from t h e  o r i g i n a l  Lake S t a t e s  Fo re s t  Genet ics  Conference 
and from t h e  Lake S t a t e s  Fores t  Tree Improvement Committee s i n c e  
then  have d i r e c t e d  t h e  Subcommittee t o  provide gu ide l ines  f o r  t r e e  
seed c e r t i f i c a t i o n  i n  t h i s  reg ion .  

(3 )  Cur ren t ly  n u r s e r i e s  i n  t h e  Lake S t a t e s  use about 6  t ons  of t r e e  
seed annual ly ,  about 60 percent  i n  pub l i c  n u r s e r i e s  and about 40 
percent  i n  p r i v a t e  n u r s e r i e s .  Although much of t h i s  seed i s  co l l ec -  
t e d  o r  procured l o c a l l y  by t h e  u s e r ,  commercial t r a d e  i n  t r e e  seed 
g ives  s i g n s  of i n c r e a s i n g  i n  t h e  reg ion  and seed imports may inc rease .  

(4 )  Within t h e  next  few yea r s  an  i nc reas ing  amount of seed from seed 
product ion a r e a s  w i l l  be used by pub l i c  n u r s e r i e s ,  and wi th in  20 
yea r s  t h e r e  may be a  s i g n i f i c a n t  amount of seed produced from seed 
orchards  i n  t h e  Lake S t a t e s ,  Some of t h i s  may e n t e r  t h e  seed t r a d e ,  



I n  view of t h e s e  f a c t s  and t h e  background information prev ious ly  r e l a t e d ,  
and i n  t h e  b e l i e f  t h a t  t r e e  seed c e r t i f i c a t i o n  w i l l  p r o t e c t  seed buyers ,  
w i l l  encourage t h e  product ion of seed of improved f o r e s t  t r e e s  and w i l l  
l e ad  t o  more i n t e n s i v e  f o r e s t r y  t h e  Subcommittee recommends fha t :  

1. The I C I A  minimum s tandards  f o r  t r e e , s e e d  c e r t i f i c a t i o n  be considered 
a s  a  b a s i s  f o r  l o c a l  t r e e  seed c e r t i f i c a t i o n  s tandards  i n  t h e  Lake 
S t a t e s .  We suggest  t h a t  t h e  Upper Mis s i s s ipp i  Val ley Sec t ion  and 
t h e  Wisconsin-Michigan Sec t ion  of t h e  SAJ? r e f e r  t h e  s tandards  t o  
app rop r i a t e  committees f o r  s tudy ,  t h e  development of l o c a l  s tandards ,  
and t h e i r  r e f e r r a l  t o  app rop r i a t e  a u t h o r i t i e s  o r  a s s o c i a t i o n s  when 
s tandards  a r e  needed. 

2. A model law, s i m i l a r  t o  t h e  Recommended Uniform Tree Seed Law a s  
amended by t h e  former Flower, Tree and Shrub Seed Committee of  
AASCO, be provided t o  guide t h e  development of s t a t e  l e g i s l a t i o n ,  
p a r t i c u l a r l y  i n  Minnesota and Wisconsin, when needed. This  might 
wel l  be done by t h e  r e spec t ive  SAF Sec t ions  a s  suggested under 
i tem 1. S t a t e  agenc ies  should be encouraged t o  develop t r e e  seed 
l e g i s l a t i o n  only a f t e r  i t  i s  apparent t h a t  t h e r e  i s  a  r e a l  need f o r  
it and only i f  they  a r e  assured  of t h e  necessary manpower and funds 
t o  adminis te r  and enforce  such l e g i s l a t i o n .  

3 ,  We support amendments t o  t h e  Federa l  Seed Act t h a t  w i l l  ( a )  p r o h i b i t  
i n t e r s t a t e  shipment of woody-plant seeds un l e s s  t h e  seeds so  shipped 
conform t o  t h e  requirements of t h e  seed laws and t h e  r u l e s  and regu- 
l a t i o n s  p e r t a i n i n g  t o  such seeds i n  t h e  s t a t e s  i n t o  which they  a r e  
shipped,  and (b)  p r o h i b i t  importat ion i n t o  t h e  United S t a t e s  of 
woody-plant seeds t h a t  f a i l  t o  meet minimum s tandards  of p u r i t y  and 
germination t o  be e s t a b l i s h e d  by t h e  Sec re t a ry  of Agr icu l ture .  
Appropriate  o rgan iza t ions ,  agenc ies ,  and o f f i c i a l s  should be advised 
of our  s t and .  

4. Users who c o l l e c t  t h e i r  own tree seed look t o  t h e  recommended seed 
c e r t i f i c a t i o n  s tandards  a s  a  guide t o  c l a s s i f i c a t i o n  of and record- 
keeping on $he seed they  use.  

I n  concluding t h i s  r e p o r t  we wish t o  s t r e s s  t h a t  t r e e  seed c e r t i f i c a t i o n  
should be p r imar i l y  f o r  t h e  b e n e f i t  of t h e  seed use r .  He should r e a l i z e  
t h a t  he w i l l  have t o  bear  t h e  added c o s t s  of c e r t i f y i n g  seed,  and he should 
t h e r e f o r e  understand t h e  probable  value of t h e  d i f f e r e n t  seed c a t e g o r i e s  
and t h a t  t h e  s tock  developed from such seed must be grown under c e r t a i n  
cond i t i ons  t o  a t t a i n  i t s  p o t e n t i a l  value.  



REPORT OF THE SUBCOMMITTEE ON RESEARCH EVALUATION, 

COORDINATION, AND PLANNING: USEF'UL ADAPTATIONS 

OF CENJ3TIC RECORD SYSTWS FOR COMPUTER ANALYSIS 

by Jonathan W. wright&/ 

Computers a r e  becoming so  gene ra l l y  a v a i l a b l e  t h a t  they  can be expected 
soon t o  be used f o r  most computational work connected wi th  f o r e s t  gene t i c  
s t u d i e s .  E f f i c i e n t  computer use r e q u i r e s  t h a t  both measurement and record- 
system techniques  be designed with computer computation i n  mind. This  can 
save up t o  90 percent  i n  da ta -prepara t ion  t i m e .  Following a r e  some help- 
f u l  g e n e r a l i z a t i o n s  which have come ou t  of t h e  p a s t  few y e a r s t  experience.  

1. Data a r e  presen ted  t o  a  computer a s  numbers i n  rows and columns. 
They can be recorded i n  t h e  same manner--there i s  no need f o r  decimal 
p o i n t s ,  s l a n t  l i n e s ,  l e t t e r  symbols, e t c .  Records i n  which it i s  neces- 
s a r y  t o  look from one page t o  t h e  next t o  make a  comparison a r e  e s p e c i a l l y  
troublesome. 

2. U s e  of a  computer does no t  l e s s e n  t h e  need f o r  a s se s s ing  t h e  usefu l -  
ness  of d a t a  p r i o r  t o  c o l l e c t i o n ,  Wi l ly-n i l ly  process ing  of d a t a  without 
thought l e a d s  t o  l a r g e  i n c r e a s e s  i n  i n t e r p r e t a t i o n  t ime. 

3.  Port-a-punch ca rds  a r e  probably no t  u se fu l  i n  gene t i c  s tud i e s .  A 
moderately good t y p i s t  can type  t a p e  o r  ca rds  from w r i t t e n  s h e e t s  a t  t h e  
r a t e  of 10,000 c h a r a c t e r s  p e r  hour.  Thus, t h e  port-a-punch cards  can pos- 
s i b l y  save no more than  1 hour f o r  every 10,000 numbers recorded. Actu- 
a l l y ,  t h e i r  use involves  a d d i t i o n a l  r a t h e r  than  l e s s  time. The same pr in-  
c i p l e  a p p l i e s  t o  mark-sense ca rds .  Ruled s h e e t s  of paper a r e  appa ren t ly  
t h e  most e f f i c i e n t  record ing  media. 

4. Curren t ly  t h e r e  a r e  s e v e r a l  l a r g e  geographic o r i g i n  t e s t s  which a r e  
represen ted  i n  each of s e v e r a l  d i f f e r e n t  l o c a l i t i e s .  The measurements and 
ana lyses  of t h e  i nd iv idua l  p l a n t i n g s  probably w i l l  be made by t h e  ind iv id-  
u a l s  who e s t a b l i s h e d  them, bu t  i t  i s  d e s i r a b l e  t o  make o v e r a l l  summaries 
a l s o .  I f  t h e  ana lyses  of t h e  i nd iv idua l  p l a n t i n g s  a r e  complete and prop- 
e r l y  done, t h e  o v e r a l l  s t a t i s t i c a l  ana lyses  o f t e n  can be accomplished i n  
one o r  two days,  However, t o  do t h a t ,  t h e  method of ana lyz ing  and r epo r t -  
i n g  t h e  i nd iv idua l  p l a n t i n g s  must be thought ou t  c a r e f u l l y .  

1/ Member of t h e  RECAP Subcommittee and Assoc ia te  P ro fe s so r ,  F o r e s t r y  - 
Department, Michigan S t a t e  Un ive r s i t y ,  The Chairman of t h e  RECAP Subcom- 
m i t t e e  i s  Paul  0.  Rudolf,  and t h e  o t h e r  members a r e  Dean Einspahr ,  H, L, 
Mitche l l ,  and Stephen H. Spurr .  Since t h e r e  a r e  no o t h e r  r epo r t ab l e  a c t i v -  
i t i e s ,  t h e  above paper c o n s t i t u t e s  t h e  Subcommittee r e p o r t .  



a )  Each person should r epor t  i n  columns i f  t he  o the r s  r epor t  i n  
columns. I t  i s  d e s i r a b l e  but  not necessary t h a t  t he  same 
measurement-set be recorded i n  t h e  same column by a l l .  I t  is  
not  necessary f o r  a l l  i n v e s t i g a t o r s  t o  use ca rds  o r  t apes  a s  
input  f o r  t he  computers f o r  t h e i r  r e s u l t s  t o  be combined e a s i l y .  

b) The variety-sequence i n  which da ta  a r e  reported should be 
the  same f o r  a l l .  Suppose one inves t iga to r  included 108 v a r i e t i e s  
i n  h i s  p l an t ing  and t h e  second only 72 of those 108.var ie t ies .  
The second inves t iga to r  should r epor t  f o r  a l l  108 even though he 
i n s e r t s  dashes f o r  t h e  36 which a r e  missing from h i s  f i e l d  t e s t .  

c )  Inves t iga to r s  need not  measure the  same t r a i t s  a t  t h e  same t i m e  
t o  make use fu l  comparisons. However, i f  they do measure the  
same t r a i t s ,  they should use the  same u n i t s  and approximately 
the  same accuracy of measurements. Comparisons a r e  very weak 
i f  one man recognizes 2 co lo r  grades and another  person recognizes 
10. There i s  considerable confusion and increase  i n  time i f  i t  
is  necessary t o  do much conversion from one set of u n i t s  t o  
another .  

d) Except i n  s p e c i a l  circumstances i t  is  necessary when making 
o v e r a l l  summaries t o  have access  t o  a l l  t h e  d a t a  gathered by - 
each cooperator .  This  inc ludes  the  p lo t  means (recorded by 
v a r i e t y  and t r a i t )  and v a r i e t a l  t o t a l s  ( t o t a l s  c e r t a i n l y ,  
v a r i e t a l  means possibly)  f o r  each measurement set ( including 
t h e  degrees of freedom, sums of squares, mean squares, F values),  
and t h e  complete ana lyses  (b ' s, r s, variances, covar iances)  
when c o r r e l a t i n g  one t r a i t  w i th  another.  With a l l  computers 
the re  a r e  f a c i l i t i e s  f o r  easy dupl ica t ion  s o  t h a t  t h e r e  i s  no 
reason why a n  ind iv idua l  i nves t iga to r  cannot supply a l l  da ta  - 
t o  the  c e n t r a l  agency doing the  summarizing. 

Space i s  too  l imi t ed  here t o  give a l l  the  reasons f o r  r equ i r ing  
t h a t  a l l  these  da ta  be supplied t o  a summarizer. However, i t  
can be pointed out  t h a t  an inves t iga to r  supplied with a l l  t h e  
d a t a  and analyses  need not go through any unnecessary dup l i ca t ion  
of e f f o r t  when he decides t o  combine da ta  i f  he has everything i n  
f r o n t  of him. For example, v a r i e t a l  t o t a l s  a r e  needed i f  one 
wishes t o  compute genotype-environment i n t e r a c t i o n .  I f  they 
have a l ready been ca lcula ted ,  why go through the  work again?  

e )  I n  c e r t a i n  p e r f e c t l y  regular  experiments a summarizer can g e t  
by wi th  less information. Suppose the  same 2 0  v a r i e t i e s  a r e  
r e p l i c a t e d  10  times i n  each of 5 f i e l d  t e s t s .  An i n v e s t i g a t o r  
armed with v a r i e t a l  and r e p l i c a t e  t o t a l s  f o r  each p lant ing;  
p l an ta t ion  t o t a l s ;  and sums of squares f o r  e r r o r ,  va r i e ty ,  and 
r e p l i c a t e  i n  each p lant ing  can t u r n  out  a complete o v e r a l l  
a n a l y s i s  of variance i n  a half-hour o r  so.  



5. A person who plans to use a computer for his analysis work should 
spend at least one week acquainting himself with the computer and 
its operation before going to the field to make his measurements. 
When this is not done, about 90 percent of the measurement-sets later 
prove unsuitable for analysis or in need of extensive editing before 
submission to the computer. On the other hand, it is usually possible 
to take measurements in such a manner that a week's data can be ana- 
lyzed in 2 hours at the end of the same week. 

LAKE STATES FOREST TREE IMPROVEMENT CONlMITTEE AFFAIRS 

I/ by Paul 0. Rudolf- 

Members of the Lake States Forest Tree Improvement Committee serve 4-year 
overlapping terms. At each biennial conference the terms of half the mem- 
bers are completed, and an equal number of new appointments or reappoint- 
ments are made. At this time a new Chairman and Vice Chairman also are 
elected. The Executive Secretary serves a continuing term. 

At the close of the Grand Rapids conference, committee officers, membership, 
and subcommittee assignments were as follows: 

1/ Executive Secretary, Lake States Forest Tree Improvement Committee. - 



Appointed Subcommittee 
through assignments Name - Address 

S c o t t  S ,  Pauley 
(Chairman) 

School of Fores t ry  195 7 
Universi ty of Minnesota 
S t ,  Paul, Minn, 55101 

RECAP 

Jonathan W e  Wright 
(Vice Chairman) 

Department of Fores t ry  1965 
Michigan S t a t e  Unjversi ty 
East  Lansing, Mich, 48824 

RECAP 

Paul  0, Rudolf 
(Exec, Sec ' y) 

Lake S t a t e s  Fores t  Expt. 1965 
S t a t i o n  
S t .  Paul Campus 
Universi ty of Minnesota 
S t .  Paul, Minn, 55101 

RECAP (Chairman) 
Seed C e r t i f i c a t i o n  

W .  H. Brener 

Dean Einspahr 

Gene Hesterberg 

Seed C e r t i f i c a t i o n  
(Chairman) 

G r i f f i t h  S t a t e  Nursery 1965 
Wisconsin Rapids, W i s  , 54494 

I n s t i t u t e  of Paper Chemistry 1967 
Appleton, W i s  , 54910 

RECAP 

Department of Fores t ry  1967 
Michigan Technological 

Universi ty 
Houghton, Mich, 49931 

Seed C e r t i f i c a t i o n  

F . J. Hodge 

Fred Knight 

Fores t ry  Division 1967 
Michigan Conserv, Dept. 
Lansing, Mich, 48926 

Seed C e r t i f i c a t i o n  

RECAP School of Natural  Resources 1967 
Universi ty of Michigan 
Ann Arbor, Mich, 48105 

E m i l  G ,  Kukachka Division of Fores t ry  
Minn. Conserv. Dept. 
S t ,  Paul, Minn. 55101 

Seed C e r t i f i c a t i o n  

Seed C e r t i f i c a t i o n  

Seed C e r t i f i c a t i o n  

E.  N. Lee U, S ,  Fores t  Service 
710 North S ix th  S t r e e t  
Milwaukee, W i s  53203 

Gene Meyer Marathon, A Division of 1965 
American Can Cob 

Box 121, Mercer, W i s ,  54547 

Fores t  Products Laboratory 1967 
Madison, W i s ,  53705 

H. L. Mitchel l  RECAP 



Name - Address 
Appointed Subcommittee 
through assignments 

Dept. of Plant Pathology 1965 
University of Wisconsin 
Madison, Wis. 53706 

Stephen H, Spurr School of Natural Resources 1965 
University of Michigan 
Ann Arbor, Mich. 48105 

RECAP 

RECAP 



Plans f o r  next regional  conference.--The next b iennia l  conference w i l l  
be held i n  1965. In  normal sequence i t  w i l l  be held i n  Michigan, and 
i t  is so  planned. Jonathan W. Wright, as Vice Chairman of the ~ a k e  S t a t e s  
Forest  Tree Improvement Committee, automatically serves a s  program chair- 
man, and he w i l l  be responsible f o r  planning and arranging the Seventh 
Lake S t a t e s  Forest Tree Improvement Conference. H e  w i l l  be a s s i s t e d  by 
other members of the Committee, e spec ia l ly  those from Michfgan who w i l l  
serve with him a s  the Program Committee. 

Newsletter. --The Lake S ta tes  Forest  Tree Improvement Committee i ssues  a 
newsletter,  "~rebredinews," a t  i r r egu la r  in te rva l s ,  but about once a year 
between the  regional  conferences. The newslet ter  includes br ief  r epor t s  
of the  s t a t u s  of t r e e  improvement work among agencies i n  the Lake Sta tes ,  
information on recent  or  forthcoming regional  conferences, and news of 
t r e e  improvement i n t e r e s t  from other regions and countries.  Each issue  
i s  prepared and d i s t r ibu ted  by one of the member agencies of the Lake 
S t a t e s  Forest  Tree Improvement Committee. The most recent  i s sues  were 
d i s t r ibu ted  i n  February 1962 (by the  Michigan Conservation Department) 
and Apri l  1963 (by the U. S. Forest  Service, Region 9). 

Action on t r e e  seed certification.--The repor t  of our Seed C e r t i f i c a t i o n  
Subcommittee was presented informally t o  the  Upper Mississippi  Valley 
Section of the Society of American Fores ters  on September 9. Since then 
the repor t  has been transmitted formally by Chairman Pauley t o  the respec- 
t i v e  chairmen of the  Upper Mississippi Valley Section and the Wisconsin- 
Michigan Section, SAF. We understand t h a t  both Sections have refer red  
the  repor t  t o  Section committees f o r  ac t ion.  

RESOLUTION PRESENTED TO 

Meeting. Jo in t lv  with the - 
UPPER MISSISSIPPI VAlXJ3Y SECTION 

SOCIETY OF AMERICAN FORESTERS 

I t  i s  resolved t h a t  the members of the Sixth Lake S t a t e s  Forest  Tree Im- 
provement Conference and the Upper ~ s s i s s i p p i  Valley Section, Society 
of American Foresters ,  unanimously express t h e i r  appreciat ion and thanks 
t o  the  following f o r  t h e i r  par t  i n  arranging the meeting: 

Scot t  S .  Pauley of the University of Minnesota who bore the 
overa l l  r e spons ib i l i ty  f o r  organizing t h i s  meeting; 

William Cromell of the University of Minnesota North Central 
School and M e  J. Latimer of the Blandin Paper Company who 
were co-chairmen i n  charge of loca l  arrangements! 

William Matalamaki, Superintendent, and other s t a f f  members 
of the University of Minnesota North Central School and 
Agriculture Experiment S ta t ion  f o r  providing meeting and 
ea t ing  f a c i l i t i e s .  



Other members, too  numerous t o  mention individually,  of the 
Northwest Chapter, Upper Mississippi Valley Section who 
ca r r i ed  out a l l  those e s s e n t i a l  d e t a i l s  t h a t  contr ibute t o  
the smooth operat ion of a meeting; 

The Blandin Paper Company, the University of Minnesota, the 
Chippewa National Forest,  and the Lake S t a t e s  Forest  Experiment 
S ta t ion  f o r  making t h e i r  f a c i l i t i e s  avai lable  f o r  the f i e l d  
t r i p s  5 

The e lec ted  o f f i c e r s  of the Lake S t a t e s  Forest  Tree Improvement 
Committee, F. J, Hodge and S. S. Pauley,and the Upper Mississippi  
Valley Section of the  Society of American Foresters ,  James Morgan, 
C a r l  Stol%nberg, and Bruce Brown, who have served t h e i r  
respective organizat ions during the past  year! 

and espec ia l ly  t o  Paul 0, Rudolf, Executive Secretary of the Lake 
S t a t e s  Forest  Tree Improvement Committee, who, with unflagging 
i n t e r e s t  and enthusiasm, has guided t h i s  organizat ion during the 
10 years of i t s  exis tence .  

W ,  H. Brener /s/ W .  H.  Brener " 

G. W ,  Hammer /s/ George W ,  Hammer 

Grand Rapids, Minn. 
September 9, 1963 

A ,  L .  Lundgren /s/ Allen L. Lundgren 
Chairman 
Resolutions Committee 



NC-51 COMMIWEE MEETING 

On September 8 and 9 the Forest  Tree Im~rovement Committee of the  North 
Central  Region land grant  colleges (NC-51) m e t  a t  Grand Rapids. They 
discussed the  current  s t a t u s  of cooperative regional  t r e e  improvement 
s tudies ,  new methods of a l l o t i n g  funds f o r  such projec ts ,  requirements 
f o r  projec t  repor ts ,  and plans f o r  new s tudies  and the  continuation of 
those already established.  

Members of the  Committee present were a s  follows: C la i r  Merr i t t  (Indiana), 
J. J. Jokela ( I l l i n o i s ) ,  G .  E. Gatherum (Iowa), Paul Roth (Kansas), Maurice 
Day ( for  Jonathan Wright - Michigan), Scott  S. Pauley (Minnesota), R. Brooks 
Polk (Missouri), Walter J. Bagley ( for  Ralph Read - Nebraska), Donald T. 
Lester  (Wisconsin), Robert W. Hougas, Adviser (Wisconsin), P h i l i p  N. Joranson 
(Cooperative S t a t e  Experiment S ta t ions  Service), and Paul 0. Rudolf (Lake 
S t a t e s  Forest  Experiment Sta t ion) .  

CONFERENCE WQUET 

On the  evening of September 9, the  conference banquet was held a t  the  
Rainbow Club i n  Grand Rapids. The s k i l l f u l  and e f f e c t i v e  master of cere- 
monies was Roger Bay of the  Lake S t a t e s  Forest Experiment Stat ion,  Grand 
Rapids. The f e a t u r e  of the  evening was a well-delivered, thought-provoking 
address by Ernest F. Swift now functioning as Conservation Advisor t o  the  
National Wildlife Federation which he formerly served a s  Executive Secretary. 
M r .  Swift previously headed the Wisconsin Conservation Department and held 
high posi t ions  i n  the U. S. Fish  and Wildlife Service. 

FIELD STOPS ON THE PROGRAM OE' THF, SIXTH 
LAKE STATES FOREST TREE IMPROVEMENT CONFERENCE 

The S ix th  Lake S t a t e s  Forest  Tree Iini~rovement Conference followed the  
pa t t e rn  of the F i f t h  Conference: half a day was spent i n  indoor sessions 
and 1i days i n  the f i e l d .  

Most of the f i e l d  s tops  represented t r e e  improvement o r  s i t e  preparat ion 
a c t i v i t i e s  of some of the member agencies of the Lake S t a t e s  Forest  Tree 
Improvement Committee. One or  more representa t ives  of the  respect ive  
agencie$ acted as tour guides a t  each stop.  I n  the following pages we 
give per t inent  f a c t s  presented by the tour guides. 

University of Minnesota, North Central School and Experiment S ta t ion  

1/ Tour Guide: W i l l i a m  Cromell- 

Chapman Planta t ion 

One of the  o ldes t  successful  p lanta t ions  i n  Minnesota was es tabl ished i n  
1900 by H. H. Chapman, then Superintendent of the  North Central  Experiment 

I/ Ins t ructor ,  North Central School and Experiment Sta t ion,  University - 
of Minnesota. - 68 - 



Sta t ion .  He obtained wild Norway (red) pine seedlings from Carlton County. 
This stock was set out i n  rows on previously cu l t iva ted  land here on the 
s t a t ion ,  and the  seedl ings  were cu l t iva ted  f o r  three growing seasons p r io r  
t o  the  Apr i l  1900 planting date .  The port ions of the plantings observed 
on t h i s  tour a r e  located on sandy s o i l  t h a t  had been cut  over and had l i t t l e  
value f o r  a g r i c u l t u r a l  crops. The pine w a s  planted here a t  a 6 x 6-foot 
spacing; survival  w a s  s a t i s f a c t o r y  a t  the end of the 1901 growing season. 

In  1905, a spr ing f i r e  k i l l e d  many of the young pines, but enough t r e e s  
remained t o  j u s t i f y  keeping records on them. In  1915 Professor J, H ,  
Al l i son from the  School of Forestry recorded the  f i r s t  da ta ,  Each t r e e  
w a s  numbered and has been accura te ly  measured every 5 years ,  Professor 
Al l i son has been pa r t  of the 2-man team making the  measurements since he 
i n i t i a t e d  the  p ro jec t .  The 1961 data  are  as follows: 

Plot  A Plot  B P lo t  C 

Original  no, of t r e e s  1,200 1,2OOa 1,200 

Present no. of trees 387 2 10 173 

Present basa l  area  - square f e e t  240 .4 180,6 185 .1 

Present t o t a l  merch, vo1.-cords 93 .4 73 .O 74 .5 

Present v o l e  Scrib.  Dec. C-bd. f t .  36,024 28,464 29,664 

Mean annual growth--cords 

Mean annual grow t h-bd . f t , 

Total  height--f eet 

D ,B .He spread-inches 

Ave, D.B,H.--inches 

*These r a t e s  of growth would be higher i f  a l l  thinning material  had been 
included, 

Norway Pine Christmas Tree Plantings 

During the  winter of 1958 the low-grade hardwoods and brush were cut  on 
t h i s  area .  The only product salvaged from the s i t e  was f u e l  wood. The 
tops and brush were p i l ed  and burned, The next summer (1959) the area  



w a s  very heavily invaded with root  and stump sprouts.  During July 1959 
the area  w a s  sprayed with a combination of 2,4-D and 2;4,5-T i n  the  ester 
form, each 21.3 percent by weight or  2 pounds per gallon, using a water 
c a r r i e r .  

This combination w a s  mixed a t  the  rate of 5 quar t s  f o r  each 150 gallons 
of water and was applied a t  the  r a t e  of 60 gallons per a c r e  wi th  a farm 
t r a c t o r  and tank. The t o t a l  cos t  per acre  f o r  spraying, including chemi- 
ca ls ,  labor, and t r a c t o r  costs ,  w a s  $10.74. Our average per ac re  f o r  
a l l  spraying on such s i t e s  a t  the  s t a t i o n  is $11,20, This treatment gave 
a 70 percent k i l l  of the new sprouts  i n  the  following spring. $om spot 
spraying may s t i l l  be necessary. 

I n  Apr i l  of 1960 a block of 3,500 2-2 Norway pine and a s imi la r  block of 
3-0 Norway pine were hand planted a t  a spacing of 5 x 5 f e e t  o r  about 
1,700 t r e e s  per acre .  The spring of 1960 was very dry. Survivals  were 
88 percent f o r  the t r ansp lan t s  and 55 percent f o r  the  seedling stock,  
Replacements were made i n  1961 i n  the seedling block. The trees i n  the  
t ransplant  block averaged 2& inches t h i s  July (1963). About one-half, 
o r  700 per acre, of the  remaining t r e e s  i n  the 2-2 t ransplant  block were 
sheared. The 3-0 seedlings were j u s t  reaching g r a s s  and weed height, s o  
no shearing w a s  done. 

This projec t  w i l l  be ca r r i ed  through u n t i l  the t r e e s  are harvested as 
C h r i s t m a s  t r e e s ,  

University of Minnesota, School of Forestry 
and the  Blandin Paper Company 

Tour Guides t Scot t  S. Paul y Jerome Klein, C a r l  Mohn, and 51, Lawson Wintow 

Several e ~ p e r i ~ m e n t a l  p lanta t ions  have been es tabl ished by the  University 
of Minnesota i n  cooperation with the  Blandin Paper Co, a t  the  D. M, Gunn 
Memorial Park near Grand Rapids. They include white spruce, black spruce, 
red spruce, Norway spruce, Rosendahl spruce, Japanese larch,  some miscel- 
laneous conifers ,  and an  arboretum representing primari ly species of Populus 
and Betula. Special  a t t e n t i o n  w a s  devoted t o  four  of these plantings.  

Planta t ion A 

In  the  spring of 1958 twenty-five l o t s  of stock were hand planted 5 f e e t  
a p a r t  i n  l a t t i c e  square arrangement, using 25-tree square p l o t s  and three 
rep l i ca t ions  of each l o t .  F a i l  spots  w e r e  replanted i n  May 1961. The stock 
included 19 Ontario and Quebec sources of white spruce (grown i n  1954 and 
1955 a t  the  Petawawa Forest  Experiment S ta t ion  Nursery, Chalk River, Ontario 
and i n  1956 and 1957 a t  the  Hugo Sauer Nursery, Rhinelander,  is.), three  

2/ Respectively Professor, and Research Assistants ,  School of Forestry, 
un ive rs i ty  of Minnesota. 



a d d i t i o n a l  whi te  spruce  sources  and one each of b l ack  spruce ,  Norway sp ruce ,  
and balsam f i r  (grown a t  t h e  General Andrews S t a t e  Nursery and Kimberly- 
C l a rk  I n c . ' s  Knife  River  Nursery,  bo th  i n  Minnesota).  White spruce  border  
rows were p l an t ed  so  t h e r e  a r e  two around each block and one around each 
p l o t .  

Some d i s t i n c t  d i f f e r e n c e s  between sources  a r e  becoming apparen t .  

P l a n t a t i o n  B 

I n  t h e  s p r i n g  of 1962 t h e r e  were p l an t ed  26 l o t s  of 2-2 s t ock  i n  randomized 
complete b locks ,  u s ing  1 0  r e p l i c a t i o n s  of 4- t ree  (row) p l o t s .  The t r e e s  
were hand-planted a t  an  8  x  8-foot spac ing ,  u s ing  two l o c a l  whi te  spruce  
border  rows around t h e  p l a n t a t i o n .  

The s t o c k  c o n s i s t e d  of 25 sources  of whi te  spruce  from over  t h e  s p e c i e s '  
range ( supp l i ed  by LSFES a s  2-0 s t ock  from t h e  Hugo Sauer Nursery,  Rhine- 
l a n d e r ,  W i s .  i n  t h e  s p r i n g  of 1960 and grown i n  t h e  NCSES nurse ry  u n t i l  t h e  
s p r i n g  of 1 9 6 i ) ,  one I t a s c a  County source  of whi te  spruce ,  and one I t a s c a  
County source  of b l ack  sp ruce ,  bo th  suppl ied  by t h e  Blandin Paper Co. nur- 
s e r y .  Most of t h e s e  sou rce s  were a l s o  ou tp l an t ed  near  Burgeson's Landing, 
Cloque t ,  North Branch, and S t .  P a u l ,  Minn. 

Some sou rce - r e l a t ed  d i f f e r e n c e s  a l r e a d y  seem e v i d e n t .  

P l a n t a t i o n  C 

F i v e  sources  of 2-2 Norway spruce  were hand-planted a t  8  x 8-foot spac ing  
i n  t h e  s p r i n g  of 1962. Th i s  s t ock  was suppl ied  by t h e  LSFES a s  2-0 s t ock  
ob ta ined  from t h e  Petawawa Fo re s t  Experiment S t a t i o n  i n  t h e  s p r i n g  of 1960 
and was grown f o r  2  a d d i t i o n a l  yea r s  i n  t h e  NCSES nu r se ry .  The s tudy  i s  
l a i d  ou t  i n  randomized complete b locks  u s ing  5 r e p l i c a t i o n s  of 4 - t r e e  (rows) 
p l o t s  p e r  source .  There i s  a  s i n g l e  border  row around most of t h e  p l a n t -  
i n g s ;  t h r e e  d i f f e r e n t  l o t s  of s t ock  (some hybr id  whi te  x b lack  sp ruce ,  some 
whi te  sp ruce ,  and some b l ack  spruce)  were used i n  i t .  

These Norway spruce  sou rce s  were a l s o  ou tp l an t ed  a t  t h e  North C e n t r a l  School 
and Experiment S t a t i o n  and a t  North Branch, 

P l a n t a t i o n  E 

I n  May 1962 t h e  fo l lowing  s t o c k  was hand-planted a t  8  x  8-foot spac ing  i n  
12 - t r ee  row p l o t s :  (1 )  open-pol l inated Cromwell whi te  x b lack  (Rosendahl) 
sp ruce  hyb r id ,  and ( 2 )  I t a s c a  County b lack  spruce.  I t a s c a  County whi te  
spruce  s t o c k  was p l an t ed  a s  border  rows on t h e  n o r t h  and sou th  s i d e s  wi thout  
r e p l i c a t i o n .  



Blandin Paper Company 

3/ Tour Guide: M. J. Latimer- 

I n  a d d i t i o n  t o  t h e  coopera t ive  s t u d i e s ' a t  t h e  Gunn Memorial Park,  t h e  follow- 
i n g  Blandin Company a c t i v i t i e s  were observed: (1)  The Blandin Nursery, ( 2 )  
s i t e  p r epa ra t i on  i n  progress  wi th  t h e  K/G shear ing  b l ade ,  and ( 3 )  spruce 
p l a n t a t i o n s .  

The Blandin Nursery 

A quick t o u r  of t h i s  modern nursery  provided an oppor tun i ty  t o  see seed 
e x t r a c t i o n ,  seed ing ,  and c u l t i v a t i o n  equipment; spruce s eed l ing  and t r ans -  
p l a n t s  beds; and some f e r t i l i z e r  t r i a l s .  The s tock  looked very good. 

S i t e  P repa ra t i on  

The d e t a i l s  a s  t o  methods and c o s t s  of t h e  s i t e  p r epa ra t i on  methods used by 
t h e  Blandin Paper Company a r e  given i n  La t imer ' s  paper e a r l i e r  i n  t h e  Pro- 
ceedings.  The group d i d ,  however, have an oppor tun i ty  t o  s ee  equipment i n  
a c t i o n  us ing  t h e  K/G blade and t o  see  what t he se  aspen a r e a s  looked l i k e  
before  and a f t e r  t rea tment .  

Spruce P l a n t a t i o n s  

Machine-planting was demonstrated on a r e c e n t l y  sheared a r e a .  Some r ecen t ly  
e s t a b l i s h e d  p l a n t i n g s  a l s o  were examined i n  t h e  f i e l d ,  I n  a d d i t i o n  a 1957 
white  spruce p l a n t a t i o n  i n  t h e  Gunn Memorial Park was observed. I t  demon- 
s t r a t e d  white  sp ruce ' s  a b i l i t y  t o  grow through competing vege t a t i on  and 
ind i ca t ed  t h a t  pos tp l an t ing  r e l e a s e s  probably would no t  be requi red .  

Portage Lake Seed Product ion Area, Chippewa Nat ional  Fo re s t  

4/ Tour Guide: Roger Hatch- 

This  red  p ine  seed product ion a r e a ,  r ecen t ly  completed, occupies  32 a c r e s  
and i s  surrounded by a 400-foot-wide b u f f e r  zone which occupies  an  addi- 
t i o n a l  32 a c r e s .  The good-quality s tand  i s  about 60 yea r s  o l d  and has  a 
s i t e  index of 60, I t  i s  a n t i c i p a t e d  t h a t  t h e  seed product ion a r e a  w i l l  pro- 
v ide  enough seed t o  produce 1,000,000 p l an t ab l e  s eed l ings  p e r  year .  

3/ F o r e s t e r ,  Blandin Paper Company. - 

4/ D i s t r i c t  Ranger, Bena D i s t r i c t ,  Chippewa Nat ional  F o r e s t ,  - 



The t r e e s  s e l e c t e d  f o r  seed product ion have t h e  fol lowing c h a r a c t e r i s t i c s :  
S t r a i g h t ,  well-formed s i n g l e  stems--no crooks o r  fo rks  and a  minimum of sweep; 
h igh  form c l a s s ;  n a t u r a l  pruning a s  high a s  o r  h igher  than  comparable neigh- 
bor ing  t r e e s ;  small  l imbs a r i s i n g  from t h e  main stem a t  an angle  of about 
90°; dominant o r  codominant crown c l a s s ;  hea l thy ,  narrow, f u l l ,  and even 
crowns; a  r a t e  of growth a t  l e a s t  average f o r  t h e  s t and ;  freedom from s e r i o u s  
i n s e c t  o r  d i s e a s e  damage; and evidence of good a b i l i t y  t o  bear  cones. Trees  
were removed i f  they  showed any s p i r a l  o r  t w i s t  i n  t h e  bo l e ;  repea ted  crooks 
no t  d i r e c t l y  a t t r i b u t a b l e  t o  mechanical i n j u r y ;  heavy, p e r s i s t e n t  branching;  
ramicorn branches;  and d iseased  o r  i n sec t - i n f e s t ed  t runks  o r  crowns. 

During t h e  t o u r  Nat ional  Fo re s t  personnel  demonstrated climbing equipment 
and techniques and cone c o l l e c t i o n  methods. 

S i t e  P repa ra t i on  on t h e  Chippewa Nat ional  Fo re s t  

5/ Tour Guides: Robert  Lease and James Seward- 

The r e f o r e s t a t i o n  program on t h e  Chippewa Nat ional  Fo re s t  has  reached t h e  
s t a g e  where t h e  open a r e a s  and easy chances a r e  l a r g e l y  p lan ted  and t h e  p r i -  
mary job remaining i s  t h e  conversion of low-grade hardwoods and po,or-site 
aspen. The Fo re s t  has  been t r y i n g  out  d i f f e r e n t  methods of s i t e  p r epa ra t i on  
t o  determine t h e  cheapest  and most s a t i s f a c t o r y  method f o r  var ious  cond i t i ons .  
Furrowing, d i s c i n g ,  brush chopping, shear ing ,  and burning have been t r i e d  
under var ious  cond i t i ons .  The t o u r  passed a long  t h e  edge of an a r ea  of more 
than  300 a c r e s  t h a t  has  been c l ea red  by mechanical means bu t  d i d  no t  make a  
s top  t h e r e .  The t o u r  d i d  s top  a t  a  second a r ea  on which more than  100 a c r e s  
have been c l ea red  by p re sc r ibed  burning. 

Furrowing has  been t h e  cheapest  and has  been s a t i s f a c t o r y  i n  brush and small  
s ap l ing  s t ands .  Heavy s l a s h  o r  stump concent ra t ions  prevent  a  good job of 
furrowing. Furrowing c o s t s  have run from $5.25 t o  $22.00 pe r  a c r e ,  averag- 
i n g  $5.50 t o  $7.00 p e r  a c r e .  

Discing had been used ex t ens ive ly  up t o  about 1959 when o t h e r  types  of c l e a r -  
i n g  equipment became a v a i l a b l e .  Discing i s  cheaper than  brush chopping o r  
shear ing  but  gene ra l l y  r e s u l t s  i n  heavy sp rou t ing ,  Heavy stump concentra- 
t i o n s  prevent  a  good job.  P l an t ings  i n  d i sced  a r e a s  appear t o  have su f f e r ed  
heav ie r  l o s s e s  from drought cond i t i ons  than  those  i n  brush-chopped a r e a s .  
No comparisons a r e  ye t  a v a i l a b l e  with sheared a r e a s .  Discing c o s t s  have 
va r i ed  from $8.45 t o  $16.00 per  ac re .  

5 /  Respec t ive ly  Timber Management s t a f f  o f f i c e r ,  Chippewa Nat ional  
F o r e s t ,  and D i s t r i c t  Ranger, Cass Lake D i s t r i c t ,  Chippewa Nat ional  F o r e s t .  



Brush chopping has  been used r a t h e r  ex tens ive ly  and has given good r e s u l t s  
where t h e  s tand was not too heavy and stumps were not a problem. I t  has 
been used pr imar i ly  on a reas  covered with brush, s ap l ings ,  o r  small poles .  
I t  has been most e f f e c t i v e  i n  aspen s tands  on sandy s o i l s .  Again heavy 
stump concent ra t ions  prevent a good jqb. Stands too  dense f o r  d i s c i n g  can 
be brush chopped. Optimum s tands  f o r  brush chopping a r e  those containing 
very few t r e e s  over 8 inches d.b,h.  Brush-chopped a reas  cannot be machine 
p lanted ,  and they usual ly  r equ i re  r e l e a s e  e a r l i e r  than sheared o r  burned 
a reas .  Cos ts  have var ied  from $22 t o  $33 per  a c r e ,  averaging $31. 

Shearing with a Rome K/G blade was s t a r t e d  i n  1962. Heavier stocked s tands  
can be c leared  and l a r g e r  t r e e s  handled than by any o t h e r  method t r i e d ,  
Trees up t o  1 3  inches present  no problem. Red and white oak l 8  inches d.b,h, 
have been sheared i n  winter ,  but we f e e l  it i s  not economical t o  shear  t r e e s  
over 13  inches d.b.h, Shearing when t h e  ground i s  frozen i s  e a s i e r  and 
cheaper but r e s u l t s  i n  heavier  sprout ing.  Shearing i n  l i g h t  s o i l s  i n  unfrozen 
ground r e s u l t s  i n  more uprooting than shearing.  

Windrows a f t e r  winter  shearing a r e  reasonably compact, conta in  very l i t t l e  
s o i l ,  and can be burned e a s i l y  t h e  following summer. Summer windrowing gen- 
e r a l l y  conta ins  too much s o i l  t o  burn e a s i l y .  I n  windrowing, t h e  g rea t e r  
t h e  d i s t ance  t h e  t r e e s  a r e  pushed the  more s o i l  t h e r e  i s  i n  t h e  windrows. 
We f e e l  t h e  optimum d i s t ance  a p a r t  f o r  t h e  windrows i s  125 t o  150 f e e t .  A t  
t h i s  d i s t ance  t h e  windrows genera l ly  occupy from 10  t o  15  percent  of t he  
a rea .  Windrow area  i n  winter  shearing has been a s  low a s  8 percent .  

Sheared area  can be machine p lanted ,  although a small hand crew i s  genera l ly  
necessary t o  f i l l  i n  beside t h e  windrows. 

Shearing c o s t s  have var ied  from $27.40 t o  $38.00 per  acre .  The increased 
cos t  i s  p a r t i a l l y  compensated by t h e  lower c o s t s  of machine p lant ing .  

Prescribed burning has been t r i e d  a t  severa l  seasons. In  genera l ,  summer 
f i r e s  have prsved t o  be s a f e r  and more e f f e c t i v e  than spr ing  f i r e s .  Pre- 
scr ibed  burning i s  used predominantly on cutover a reas .  I n  some ins tances  
brush on an a r e a * h a s  been deadened by chemical sprays before t h e  a rea  has 
been burned. Burned a reas  usual ly  can be planted by machine, and r e l e a s e  
i s  not required a s  soon a s  on brush-chopped a reas .  

Prescribed burning c o s t s  have ranged from $10 t o  $20 per  a c r e  wi th  t h e  mode 
about $13 t o  $15. 

F i e l d  s tops  were not made on t h e  Chippewa National Fores t  t o  examine a reas  
where mechanical ground prepara t ion  methods had been used because s imi l a r  
condi t ions  had been viewed the  previous day. The tou r  d i d ,  however, pass  
by a s i z a b l e  a rea  on t h e  Cass Lake D i s t r i c t  on p a r t  of which brush chopping 
had been done during the  summer of 1961 and on another  p a r t  of which shear- 
i ng  had been done i n  t h e  f a l l  of 1962. These a reas  were pointed out  i n  pass- 
ing .  Most of them had been planted between t h e  f a l l  of 1961 and t h e  spr ing  
of 1963, 



A f i e l d  s top  was made a t  two burns on t h e  Cass Lake D i s t r i c t .  One, of 63 
a c r e s ,  had been burned i n  May 1960 a t  a  cos t  of $11.23 pe r  a c r e  and planted 
with red pine t r a n s p l a n t s  s h o r t l y  t h e r e a f t e r .  The area  was replanted i n  
t h e  spr ing  of 1961 and again  i n  t h e  f a l l  of 1961 and was re leased  i n  t h e  
summer of 1961 by an a e r i a l  spray of 14 pounds per  a c r e  of 50-50 mixture 
of 2,4-D and 2,4,5-T. On an adjo in ing  area  of 99 ac res ,  30 a c r e s  had been 
burned i n  August 1962 a t  a  cos t  of $16 pe r  acre .  I t  was planted i n  t h e  
f a l l  of 1962 with 2-1 red pine.  

Regional Jack Pine Seed Source Study 

6/ Tour Guide: Thomas D. Rudolph- 

I n  1951 t h e  Lake S t a t e s  Fores t  Experiment S t a t i o n  and t h e  Universi ty of 
Minnesota j o i n t l y  drew up p lans  f o r  a  reg ional  jack pine seed source study 
t o  complement two such t e s t s  a l ready underway, one i n  Minnesota and one i n  
Michigan, t o  study r a c i a l  d i f f e rences  i n  jack pine within t h e  Lake S t a t e s .  

Federa l ,  S t a t e ,  and p r i v a t e  f o r e s t r y  agencies  co l l ec t ed  cones from 29 jack 
pine s tands  i n  t h e  t h r e e  Lake S t a t e s  during 1951 and 1952. Stock was grown 
i n  s t a t e  n u r s e r i e s  i n  Minnesota and Wisconsin. 

The 2-0 s tock was s e t  out  i n  17 p l an ta t ions  i n  t h e  Lake S t a t e s ,  one of which 
i s  t h e  p l a n t a t i o n  on t h e  Chippewa National Fores t .  This p l an ta t ion  was 
e s t ab l i shed  i n  May 1954 and conta ins  a l l  of t h e  29 sources p lus  a  " local"  
source. A 2-row i s o l a t i o n  s t r i p  surrounds the  p l an ta t ion .  

A randomized block design with four  r e p l i c a t i o n s  was used i n  a l l  t h e  plan- 
t a t i o n s .  Each seed o r i g i n  was represented i n  each block by a  64-tree p l o t  
arranged i n  8 rows of 8 t r e e s  a t  a  5 x 5-foot spacing. 

Survival  counts made a t  t h e  end of t he  f i r s t ,  second, and f i f t h  growing 
seasons showed considerable v a r i a t i o n  between seed sources,  but no d e f i n i t e  
p a t t e r n s  of d i f f e rences  were apparent .  

A t  t h e  end of t h e  f i f t h  year  i n  t h e  Chippewa National Fores t  P l an ta t ion  
Source 1595 from S t .  Croix S t a t e  Park i n  Minnesota was t h e  t a l l e s t ,  and 
Source 1605 from t h e  Chequamegon National Fores t  i n  Wisconsin was t h e  shor t -  
e s t .  Average he ight  development i n  t h i s  p l an ta t ion  was t h e  poorest  of t h e  
s i x  Minnesota p l a n t a t i o n s  and was only s l i g h t l y  over 50 percent  of t h a t  i n  
t h e  bes t  Minnesota p l an ta t ion .  

Repeated a t t a c k s  of various i n s e c t  p e s t s  probably account f o r  much of t h e  
poor development of t h i s  p lan t ing .  S t r i k i n g  apparent d i f f e rences  between 
seed sources i n  s u s c e p t i b i l i t y  t o  t h e  jack-pine shoot moth and white-pine 
weevil were revealed by t h e  f i f t h  year observat ions.  

6/ Plant  Gene t i c i s t ,  Lake S t a t e s  Fores t  Experiment S t a t i o n ,  I n s t i t u t e  
of  ores st Genet ics ,  Rhinelander , W i s  . 



Lammas growth and p r o l e p s i s  occur rence  i n  1958 i n  t h i s  p l a n t a t i o n  d i f f e r e d  
s i g n i f i c a n t l y  between seed s o u r c e s .  These l a t e  s h o o t s  occur red  most f r e -  
q u e n t l y  i n  t h e  more s o u t h e r l y  sources  and l e a s t  o f t e n  irr  t h e  n o r t h e r n  sources  
( s e e  t a b l e  1 ) .  

F u r t h e r  in fo rmat ion  on t h e  e a r l y  r e s u ' l t s  of t h i s  j a c k  p i n e  seed source  s tudy  
i s  a v a i l a b l e  i n  t h e  f o l l o w i n g  p u b l i c a t i o n s :  

Arend, John L . ,  Smith ,  Norman F , ,  S p u r r ,  Stephen H , ,  and Wright ,  Jonathan W .  
1961. Jack p i n e  geographic  va r ia t ion- - f ive -year  r e s u l t s  from Lower 
Michigan. Mich. Acad. S c i e n c e ,  A r t s ,  and L e t t e r s  Papers  46: 219-238. 

B a t z e r ,  H.  0 .  1961. Jack  p i n e  from Lake S t a t e s  seed sources  d i f f e r  i n  
s u s c e p t i b i l i t y  t o  a t t a c k  by whi te-pine  weev i l .  U . S .  F o r e s t  S e r v . ,  Lake 
S t a t e s  F o r e s t  Expt .  S t a .  Tech. Note 595, 2 pp.  (Processed . )  

J e n s e n ,  Raymond A . ,  Schantz-Hansen, T , ,  and Rudol f ,  Pau l  0. 1960. A s tudy  
of j a c k  p i n e  seed source  i n  t h e  Lake S t a t e s .  Minn. F o r e s t r y  Notes No. 
8 8 ,  2 pp. (Processed .  ) 

King,  James P. ,and N i e n s t a e d t ,  Hans. 1963. V a r i a t i o n  i n  need le  c a s t  sus- 
c e p t i b i l i t y  among 29 j ack  p i n e  seed s o u r c e s .  (Ms. i n  p r e p a r a t i o n  f o r  
p u b l i c a t i o n . )  

Rudolph, T. D. 1963. Lammas growth and p r o l e p s i s  i n  j a c k  p i n e  i n  t h e  
Lake S t a t e s .  ( F o r e s t  Sc ience  Monograph i n  p r e s s . )  

S t o e c k e l e r ,  J. H . ,  and Rudolf ,  Pau l  0. 1956. Winter c o l o r a t i o n  and growth 
of j a c k  p i n e  i n  t h e  n u r s e r y  a s  a f f e c t e d  by seed source .  Z e i t s c h r .  
F o r s t g e n .  F'orstpf l a n z e n ~ u c h t u n ~  5: 161-165. 
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I n t e r n a t i o n a l  Union Seed Source S t u d i e s  

of Scotch P ine  and Norway Spruce 

Tour Guide: Hans ~ i e n s t a e d t z '  

For  many yea r s  r a c i a l  v a r i a t i o n  of f o r e s t  t r e e s  ha s  been a  cha l lenge  t o  
f o r e s t e r s  i n  Europe where t r e e s  have been p l an t ed  e x t e n s i v e l y  f o r  a couple 
of c e n t u r i e s .  S t u d i e s  d a t i n g  back more than  100 yea r s  have enabled Euro- 
pean f o r e s t e r s  t o  improve management p r a c t i c e s  i n  s e v e r a l  r e s p e c t s :  

1. Decreased y i e l d s  r e s u l t i n g  from t h e  p l a n t i n g  of r a c e s  poor ly  
adapted t o  p a r t i c u l a r  environmental  cond i t i ons  a r e  now avoided.  

2.  Y i e ld s  can i n  some i n s t a n c e s  be inc reased  through t h e  p l a n t i n g  
of r a c e s  b e t t e r  adapted than  l o c a l  r a ce s .  

3 .  By s e l e c t i n g  and c rossbreed ing  t h e  r i g h t  r a c e s ,  i t  ha s  been 
p o s s i b l e  t o  i n c r e a s e  y i e l d s  over  and above what any n a t u r a l l y  
occu r r i ng  r a c e s  could produce. 

4 .  S t u d i e s  have fu rn i shed  in format ion  e s s e n t i a l  f o r  t h e  p roduc t ion  
of h igh-y ie ld ing  s p e c i e s  hybr ids .  

Th i s  i s  t h e  type  of d a t a  t h a t  well-designed seed source  s t u d i e s  w i l l  supply.  

These p l o t s  on t h e  P ike  Bay Experimental  Fo re s t  a r e  one of t h e  two p l a n t i n g s  
i n  t h e  Lake S t a t e s  of seed source  s t u d i e s  sponsored by t h e  I n t e r n a t i o n a l  
Union of Fo re s t  Research Organ iza t ions  and i n i t i a t e d  j u s t  be fo r e  World War 
11.   he same m a t e r i a l  has  been p l an t ed  i n  New England and throughout  Europe. 
The t r e e s  a r e  now 25 years  from seed ,  t h e  o r i g i n a l  spac ing  was 2 x 2 f e e t ,  
t h e  f i r s t  t h i n n i n g  was completed 1951, and t h inn ing  ha s  been repea ted  s i n c e  
t h e n .  

Formal measurements have not  been made i n  t h e  P ike  Bay p l o t s .  However, 
l o c a l  obse rva t i ons  on w in t e r  i n j u r y  of Scotch p i n e  i n d i c a t e  seed source 
dif ferences--Northern European and Russian c o l l e c t i o n s  a r e  not  damaged, 
whi le  Southwestern and low-elevat ion Cen t r a l  European seed sources  a r e .  
Height measurements--15-year resu l t s - -on  t h e  same seed sources  grown a t  
Wel l s ton ,  Mich.,  i n d i c a t e  t h a t  bo th  spruce and p i n e  seed c o l l e c t e d  i n  cer-  
t a i n  l o c a t i o n s  i n  Poland may g ive  t h e  b e s t  r e s u l t s  i n  t h i s  reg ion .  

7 /  P l a n t  G e n e t i c i s t ,  Lake S t a t e s  F o r e s t  Experiment S t a t i o n ,  I n s t i t u t e  
of F o r e s t  Gene t i c s ,  Rhinelander ,  W i s .  



One of t h e  c u r r e n t  important  uses  o f  Scotch p ine  i s  f o r  Christmas t rees - -  
l a r g e  a r e a s  a r e  be ing  p l an t ed  i n  t h e  Lake S t a t e s  annua l l y .  For  t h i s  purpose 
w in t e r  d i s c o l o r a t i o n  i s  of major concern.  I t  i s  a  f a c t o r  g r e a t l y  a f f e c t e d  
by seed source .  Southwestern and low-elevation C e n t r a l  European seed sources  
u s u a l l y  r e t a i n  t h e  b e s t  green c o l o r  dur ing  t h e  w in t e r  months. 

Hybrids of wes te rn  whi te  p i n e  and t h e  n a t i v e  s p e c i e s  a r e  a l s o  be ing  t e s t e d  
a t  P ike  Bay. The hyb r id s  were made i n  an  a t t empt  t o  develop a  new b l i s t e r  
r u s t - r e s i s t a n t  s t r a i n .  I t  ha s  been a  f a i l u r e  because t h e  seed source of 
t h e  western p i n e  was poo r ly  adapted t o  t h e  t e s t  environment. 

Photoperiodism i n  Seve ra l  Lake S t a t e s  F o r e s t  Tree Spec ies  

8/ Tour Guide: Richard Watt- 

Stock of red  p i n e ,  whi te  p i n e ,  b lack  sp ruce ,  and whi te  spruce was grown i n  
a  nu r se ry  i n  no r the rn  F l o r i d a  and a  nurse ry  i n  n o r t h e a s t e r n  Wisconsin.  
A r t i f i c i a l  l i g h t  was used t o  supplement t h e  n a t u r a l l y  s h o r t  photoper iod 
t h a t  accompanies t h e  long  growing season i n  F l o r i d a .  A s  a  cheek, a r t i f i c i a l  
i l l u m i n a t i o n  was a l s o  used on p a r t  of t h e  m a t e r i a l  i n  t h e  Wisconsin nurse ry .  

With t h e  added l i g h t ,  s t o c k  of a l l  f o u r  s p e c i e s  grew about twice  a s -  f a s t  
i n  t h e  sou thern  nu r se ry  a s  i n  t h e  Lake S t a t e s  nu r se ry .  The added d a y l i g h t  
a l s o  i nc r ea sed  somewhat t h e  growth of t h e  sp ruce s ,  bu t  no t  t h e  p i n e s ,  i n  
t h e  Lake S t a t e s  nu r se ry .  

Southern-grown 2-0 s t o c k  was p l an t ed  a long  wi th  northern-grown s tock  of 
s i m i l a r  s i z e  (bu t  2-2 i n  age )  on t h e  P ike  Bay Experimental  F o r e s t .  A f t e r  
2 yea r s  i n  t h e  f i e l d  t h e  southern-grown s tock  has  done j u s t  about a s  we l l  
a s  t h e  o l d e r  and more expensive s t ock  from t h e  no r the rn  nu r se ry .  

R e s u l t s  of t h i s  s tudy  may u l t i m a t e l y  open t h e  way t o  cheaper and more r ap id  
p roduc t ion  of h igh -qua l i t y  o u t p l a n t i n g  s t ock  f o r  r e f o r e s t a t i o n  i n  t h e  Lake 
S t a t e s .  The ex t ens ion  of t h e  photoper iod i n  n u r s e r i e s  i n  t h e  Lake S t a t e s  
may a l s o  prove advantageous f o r  growing spruce  s t ock .  

8/ Research F o r e s t e r ,  Lake S t a t e s  F o r e s t  Experiment S t a t i o n ,  S t .  Pau l  
p inn. 



Red Pine  Seed Source Study P l o t  

Tour Guide: Robert ~ u c k m a z /  

I n  1937, 2-1 s tock  of 48 sources  of red p ine  was f i e l d  p lan ted  on a com- 
p l e t e l y  prepared s i t e  on t h e  Pike Bay Experimental F o r e s t .  Hand c u l t i v a t i o n  
dur ing  t h e  f i r s t  few years  kept  down competit ion. 

Growth has  been e x c e l l e n t ,  and two s i l v i c u l t u r a l  t h inn ings  have been made, 
This  t r ea tmen t ,  a long with t h e  n a t u r a l  l a c k  of s t rong  v a r i a t i o n  wi th in  t h e  
spec i e s ,  has  r e s u l t e d  i n  l i t t l e  evident  d i f f e r e n c e  between sources .  A t  age 
27, f o r  example, t h e r e  was l i t t l e  o r  no s i g n i f i c a n t  d i f f e r e n c e  i n  he igh t  
between sources .  Measurements of diameter ,  volume p e r  a c r e ,  kinds of i n j u r y ,  
o r  o t h e r  f e a t u r e s  were not  analyzed a t  t h a t  t i m e .  Some of those  might have 
va r i ed  more than  he ight .  A t  any r a t e  a companion p l a n t a t i o n  made i n  t h e  
Northeast a t  t h e  same time with most of t h e  same sources  has  shown some 
d e f i n i t e  source-related d i f f e r ences .  

9/ Research F o r e s t e r ,  Lake S t a t e s  Fo re s t  Experiment S t a t i o n ,  Grand 
~ a ~ i d g ,  Minn . 



COMldON AND SCIENTIFIC NAMES OF WOODY PLANT GENERA 

I/ 
AND SPECIES MENTIONED I N  THE TEXT- 

Common Name S c i e n t i f i c  Name 

Alder 
Ash, green 
Ash, European 
Ash, white  
Apple 
Aspen, b ig too th  
Aspen, quaking 

Barberry 
Basswood 
Beech, European 
Bi rch ,  paper 
Bi rch ,  bog 

Cherry 
Cottonwood 

Alnus 
Fraxinus pennsylvanica 
F. e x c e l s i o r  
F.  americana 
Malus cornmunis 
Populus grandidenta ta  
P. t remuloides  

Be rbe r i s  
T i l i a  g labra  
Fagus s y l v a t i c a  
Betula  papyr i f e r a  
B , glandulosa 

Prunus 
Populus d e l t o i d e s  

Douglas-f i r  Pseudotsuga menzies i i  

Elm, American Ulmus americana 

F i r ,  balsam 
F i r ,  grand 
F i r ,  white 

Hackberry 
Hemlock, e a s t e r n  
Hazel 

Larch, European 
Larch, Japanese 
Larch, S ibe r i an  

Abies balsamea 
A. g randis  
A ,  concolor  

C e l t i s  o c c i d e n t a l i s  
Tsuga canadensis  
Corylus 

Lar ix  decidua 
L , l ep to l ep i s  
L. s i b i r i c a  

1/ A u t h o r i t i e s  f o r  nomenclature a r e :  Check L i s t  of Native and Natural-  
i z ed  Trees  of t h e  United S t a t e s ,  by E l b e r t  L i t t l e ,  U.S.D.A. Agr. Handb. 41, 
1953; and Standardized P l a n t  Names, by Harlan P, Kelsey and William A. Dayton, 
1942; Har r i sburg ,  Pa. 



Common Name S c i e n t i f i c  Name 

Maple 
Maple, sugar  
Maple, b i r d  's-eye 

Acer 
Acer saccharum 
A.  saccharurn 

Oak, Engl i sh  
Oak, red 
Oak, whi te  

Quercus robur  
Q. rubra  
Q ,  a l b a  

Pear  Pvrus cornmunis - - 

Pine ,  Aus t r i an  Pinus n i g r a  
P ine ,  Balkan P. peuce 
P ine ,  cembran ( s ee  Swiss Stone)  
P ine ,  e a s t e r n  white  P. s t r obus  
P ine ,  European b lack  ( s ee  Aus t r i an )  
P ine ,  jack 
P i n e ,  Korean white 
P ine ,  l imber  
P ine ,  lodgepole  
P ine ,  mugho 
P ine ,  Norway ( s ee  r ed )  
P ine ,  ponderosa 
P ine ,  red 
P ine ,  Scotch o r  Sco ts  
P ine ,  Swiss Stone 
P ine ,  V i rg in i a  
P ine ,  western white  
Popla r  
Poison-ivy 

Redcedar, e a s t e r n  

Spruce,  b lack  
Spruce,  b lue  
Spruce,  Norway 
Spruce,  red 
Spruce,  Rosendahl 
Spruce,  S i b e r i a n  
Spruce,  S i t k a  

C 

Tamarack 

Walnut 
Willow 
Willow, p r a i r i e  

P ,  banksiana 
P,  k o r a i e n s i s  
P,  f l e x i l i s  
P. con to r t a  
P. mugo 

P. ponderosa 
P ,  r e s inosa  
P. s y l v e s t r i s  
P. cembra 
P . v i rg in i ana  
P. monticola- 
Populus 
Toxicodendron r ad i cans  

Jun iperus  v i rg in i ana  

P icea  mariana 
P. pungens 
P. a b i e s  
P,  rubens 
P,  glauca x mariana 
P. obovata 
P. s i t c h e n s i s  

La r ix  l a r i c i n a  

Jug lans  
S a l i x  
S. hurnil is  



APPENDIX I 

MEMBERSHIP AND OFFICERS OF TIEE LAKE STATES FOREST 
TREE IMPROVEMENT COMMITTEE, 1953-1963 

MEMBERSHIP 

Name Agency Years served 

E a r l  J .  Adams Minnesota Conservat ion Department 1953-61 
Bruno L. Berklund Lake S t a t e s  Council  of I n d u s t r i a l  

F o r e s t e r s  (Nekoosa-Edwards Paper Co.) 1953-57 
Wm. H. Brener  Wisconsin Conservat ion Department 1953-date 
R .  A.  Br ink  Un ive r s i t y  of Wisconsin 1953-61 
Dean Einspahr  I n s t i t u t e  of Paper Chemistry 1961-date 

D. W. French F o r e s t  Pathology (Univ,  of Minn.) 1959-63 
F. J. Hodge Michigan Conservat ion Department 1953-date 
A. C. Hodson F o r e s t  Entomology (Univ. of Minn.) 1955-59 
P h i l i p  N .  Joranson I n s t i t u t e  of Paper  Chemistry 1955-61 
Emil G. Kukachka Minnesota Conservat ion Department 1961-date 

E. N. Lee North C e n t r a l  Region, U.S. F o r e s t  Serv.  1959-date 
John W .  Macon Lake S t a t e s  Council  of I n d u s t r i a l  1957-61 

F o r e s t e r s  (Consol idated Water Power 
and Paper Co.) 

Gene Meyer Lake S t a t e s  Council  of I n d u s t r i a l  1962-date 
F o r e s t e r s  (Marathon, Div. of American 
Can Co.) 

Harold L. Mi t che l l  F o r e s t  Produc ts  Laboratory 1955-date 
H. E, Ochsner North C e n t r a l  Region, U.S. F o r e s t  Serv.  1955-59 

R.  F. P a t t o n  Un ive r s i t y  of Wisconsin 1961-date 
S c o t t  S. Pauley Un ive r s i t y  of Minnesota 1955-date 
Don 0 .  P r i e l i p p  Lake S t a t e s  Council  of I n d u s t r i a l  1961-62 

F o r e s t e r s  (Kimberly-Clark Corp. ) 
Donald W .  Renlund F o r e s t  Entomology (Wis. Conservat ion 1959-63 

Dept . ) 
A. J. Riker  F o r e s t  Pathology,  Univ. of W i s .  1955-59 

P,  W. Robbins Michigan S t a t e  Un ive r s i t y  
Pau l  0.  Rudolf Lake S t a t e s  F o r e s t  Expt.  S t a t i o n  
T. Schantz-Hansen Un ive r s i t y  of Minnesota 
Stephen H. Spurr  Un ive r s i t y  of Michigan 
Jonathan W.Wright Michigan S t a t e  Un ive r s i t y  
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O f f i c e r s  P e r i o d  se rved  

Chairmen: 

P a u l  0 .  Rudolf 
E a r l  Adams 
W. H. Brener  
Stephen H. Spur r  
F ,  J. Hodge 

Vice Chairmen: 

W .  H. Brener  
Stephen H. Spur r  
John W. Macon 
S c o t t  S ,  Pauley 

Execu t ive  S e c r e t a r y :  

Pau l  0 ,  Rudolf 1955-date 



APPENDIX I1 

PUBLICATIONS ISSUED FOR THE 
LAKE STATES FOREST TREE IMPROVEMENT COMMITTEE 

Proceedings  and Reports  

Proceed ings ,  Lake S t a t e s  F o r e s t  Gene t ics  Conference,  March 30 - A p r i l  1, 
1953. Lake S t a t e s  Fo re s t  Expt .  S t a .  Misc, Rpt ,  22,  83 pp. 1953. 

Proceed ings ,  Lake S t a t e s  F o r e s t  Tree  Improvement Conference,  August 30- 
31,  1955. Lake S t a t e s  F o r e s t  Expt .  S t a .  Misc. Rpt .  40,  108 pp.,  
i l l u s ,  1955. 

F o r e s t  Gene t ics  i n  t h e  Lake S t a t e s ,  an  Annotated Bib l iography ,  by Will iam 
J .  Libby, Burton V. Barnes ,  and Stephen H. Spur r .  Univ. Mich. School 
of Na tu r a l  Resources (no s e r i e s ) ,  74 pp. 1956. 

Guide f o r  S e l e c t i n g  Supe r io r  Trees  and S tands  i n  t h e  Lake S t a t e s ,  by Paul  
0 .  Rudolf .  Lake S t a t e s  F o r e s t  Expt.  S t a . ,  S t a ,  Paper 40,  32 pp. ,  i l l u s .  
1956. 

F o r e s t  Tree  Seed C o l l e c t i o n  Zones f o r  t h e  Lake S t a t e s .  Mich. Dept , -Conserv . ,  
F o r e s t r y  Div. (no s e r i e s ) ,  1 3  pp . ,  i l l u s ,  1957. 

Proceed ings ,  Th i rd  Lake S t a t e s  F o r e s t  Tree Improvement Conference,  Sep t .  
17-18, 1957. Lake S t a t e s  F o r e s t  Expt.  S t a . ,  S t a .  Paper  58,  87 pp. ,  
i l l u s .  1958. 

F o r e s t  Tree  Improvement Research i n  t h e  Lake S t a t e s ;  A Survey by t h e  Lake 
S t a t e s  F o r e s t  Tree  Improvement Committee. Lake S t a t e s  F o r e s t  Expt.  S t a . ,  
S t a .  Paper  74 ,  56 pp. 1959. 

R e g i s t e r i n g  and Marking S e l e c t i o n s  i n  t h e  Lake S t a t e s ;  A Report  of a  Sub- 
committee of t h e  Lake S t a t e s  F o r e s t  Tree Improvement committee,  by Pau l  
0 .  Rudolf and H. E, Ochsner. U . S .  F o r e s t  Se rv . ,  North C e n t r a l  Region 
(no s e r i e s ) ,  9  pp. 1959. 

F o r e s t  Tree  Seed C e r t i f i c a t i o n  i n  t h e  United S t a t e s ;  A Report  of a  Subcom- 
m i t t e e  of t h e  Lake S t a t e s  F o r e s t  Tree  Improvement Committee, by J. W ,  
Macon. Conso l ida ted  Water Power and Paper  Co. (no s e r i e s ) ,  3  pp. 1959. 

Proceedings  of t h e  Four th  Lake S t a t e s  F o r e s t  Tree Improvement Conference,  
Oct.  6-7, 1959. Lake S t a t e s  F o r e s t  Expt.  S t a . ,  S t a .  Paper 81,  60 pp . ,  
i l l u s .  1960. 
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Proceed ings  of t h e  F i f t h  Lake S t a t e s  F o r e s t  Tree  Improvement Conference,  
S e p t .  19 & 20, 1961. Lake S t a t e s  F o r e s t  Expt .  S t a . ,  s E ~ .  Paper  98,  
42 pp. 1962. 

Report  of  t h e  Seed C e r t i f i c a t i o n  Subcommittee of t h e  Lake S t a t e s  F o r e s t  
Tree  Improvement Committee, by W. H. Brener .  Wisconsin Conserv. Dept. 
(no s e r i e s ) ,  4 pp. 1963. 

N e w s l e t t e r s  

" ~ a k e  S t a t e s  ~ r e b r e d i n e w s "  

Number Date Pages I s sued  by 

1 October 1954 1 5  

2  J u l y  1955 
3  J u l y  1956 
4  A p r i l  1957 
5  June 1958 

May 1959 1 0  
February 1960 7 

February 1961 11 
February 1962 1 0  

A p r i l  1963 1 5  

Minnesota Conservat ion Dept. 
D i v i s i o n  of F o r e s t r y  

Lake S t a t e s  F o r e s t  Expt .  S t a .  
Univ. of Minn., Div. of F o r e s t r y  
Lake S t a t e s  F o r e s t  Expt.  S t a .  
I n s t i t u t e  of  Paper  Chemistry 

F o r e s t  P roduc t s  Laboratory  
W i s .  Conserv. Dept . ,  F o r e s t  

and P a r k s  Div. 
Univ. of W i s . ,  Dept. of  Gene t ics  
Mich. Conserv.  Dept. ,  F o r e s t r y  

D i v i s i o n  
U. S. F o r e s t  Serv.  , Region 9 ,  

Div. of Timber Management 
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MEMBERSHIP AND OFFICERS ON THJ3 NC-51 COMMITTEE, 1963 

Name Agency r ep re sen t ed  

Jonathan W .  Wright Dept. of F o r e s t r y ,  Michigan S t a t e  Univer- 
Chairman s i t y ,  Eas t  Lansing,  Michigan 

J. J. Joke l a  
Vice Chairman 

Paul  L. Roth 
S e c r e t a r y  

Robert  W .  Hougas 
Adviser  

C l a i r  M e r r i t t  

Dept. of F o r e s t r y ,  Un ive r s i t y  of I l l i n o i s ,  
Urbana, I l l i n o i s  

Dept. of H o r t i c u l t u r e ,  Kansas S t a t e  Univer- 
s i t y ,  Manhattan, Kansas 

Wisconsin A g r i c u l t u r a l  Experiment S t a t i o n ,  
Un ive r s i t y  of Wisconsin,  Madison, W i s .  

Dept. of F o r e s t r y  and Conserva t ion ,  Purdue 
Un ive r s i t y ,  West L a f a y e t t e ,  Indiana 

Gordon E, Gatherum Dept. of F o r e s t r y ,  Iowa S t a t e  Un ive r s i t y ,  
Ames, Iowa 

Donald T .  L e s t e r  

Ralph A .  Read 

S c o t t  S. Pauley 

R .  Brooks Polk 

H. B. K r i ebe l  

Paul  E. C o l l i n s  

Dept. of F o r e s t r y ,  Un ive r s i t y  of Wisconsin,  
Madison, W i s .  

Dept. of H o r t i c u l t u r e ,  Un ive r s i t y  of 
Nebraska, L inco ln ,  Nebraska 

School of F o r e s t r y ,  Un ive r s i t y  of Minnesota,  
S t .  Pau l ,  Minn. 

School of F o r e s t r y ,  Un ive r s i t y  of Missour i ,  
Columbia, Missouri  

Dept. of F o r e s t r y ,  Ohio A g r i c u l t u r a l  Expt.  

S t a t i o n ,  Wooster, Ohio 

Dept. of H o r t i c u l t u r e ,  South Dakota S t a t e  
Col lege ,  Brookings,  So, Dak. 

P h i l i p  N. Joranson U.S. Dept. Agr. Cooperat ive  S t a t e  Experiment 
S t a t i o n  Se rv i ce ,  Washington, D.C. 

Paul  0. Rudolf U.S. Dept. Agr. Fo re s t  S e r v i c e ,  Lake S t a t e s  
F o r e s t  Expt.  S t a . ,  S t .  P a u l ,  Minn. 
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