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FOREWORD 

The Lake S t a t e s  F o r e s t  Experiment S t a t i on*  has  
given a c t i v e  support  t o  t h e  Lake S t a t e s  Fo re s t  Tree 
Improvement Committee s i n c e  t h e  Conunittee" incep- 
t i o n  i n  1953, I n  t h e  i n t e r e s t s  of encouraging and 
coord ina t 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 ,  w e  are  happy t o  pub l i sh  t h i s  Proceedings 
of  t h e  F i f t h  Lake S t a t e s  Fo re s t  Tree Improvement 
Conference, a s  we d i d  f o r  t h e  preceding f o u r  eon- 
f  e rences ,  

M e  B, Dickermn,  D i r ec to r  

*Maintained by t h e  Fo re s t  S e r v i c e ,  U, S, Department 
of Agr i cu l tu re ,  a t  St, Paul 1, Minn, i n  eooperakion 
with t h e  U n i v e r s i t y  of Minnesota, 
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The F i f t h  Lake S t a t e s  Fo re s t  Tree Improvement Conference was t h e  culmi- 
n a t i o n  of t h e  a c t i v i t i e s  of t h e  Lake S t a t e s  Fo re s t  Tree Improvement 
Committee f o r  t h e  p a s t  biennium. I t  presen ted  two innova t ions  a s  com- 
pared t o  p a s t  conferences:  (1)  The major p a r t  of t h e  conference was 
he ld  i n  t h e  f i e l d ,  and ( 2 )  it provided t h e  t e c h n i c a l  s e s s ion  f o r  t h e  
\\Tl'isconsin-Michigan Sec t i on  of t h e  Soc ie ty  of American F o r e s t e r s '  f a l l  
meeting, This  Proceedings makes a  record of t h e  conference a v a i l a b l e  
t o  a l l ,  and t h e  Committee hereby extends i t s  thanks t o  t h e  Lake S t a t e s  
F o r e s t  Experiment S t a t i o n  f o r  pub l i sh ing  i t .  

A l o t  of work was involved i n  a r r ang ing  and conducting t h i s  conference,  
and ,  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 i s  undertaking.  John Macon was i n  charge of  arrangements.  He was 
a s s i s t e d  by a  number of people ,  no tab ly  t h e  following: Hans Nienstaedt  
of t h e  Lake S t a t e s  Fo re s t  Experiment S t a t i o n ,  Char les  E,  Rieck of t h e  
Wisconsin Conservation Department, King Sheldon of t h e  Rhinelander Paper 
Company, Paul  Smith of Consol idated Water Power and Paper Co., and 
Edward S t e ige rwa ld t ,  consu l t i ng  f o r e s t e r ,  I want t o  express  app rec i a t i on  
a l s o  t o  t h e  o f f i c e r s  and members of t h e  Wisconsin-Michigan Sec t i on  of t h e  
Soc i e ty  of American F o r e s t e r s  who joined with  us  i n  t h e  be s t  a t t ended  
Lake S t a t e s  F o r e s t  Tree Improvement Conference ye t  h e l d ;  t o  IC. R ,  
B u t t e r f i e l d ,  Supervisor  of t h e  Nico le t  Nat ional  F o r e s t ,  who was master  
of ceremdnies a t  t h e  banquet;  t o  P r s f e s s o r  R. J. Paren t  of t h e  Univers i ty  
of Wisconsin who gave t h e  banquet add re s s ,  a n  i l l u s t r a t e d  t a l k  on weather 
s a t e l l i t e s ;  t o  those  who p a r t i c i p a t e d  i n  t h e  t e c h n i c a l  program; and t o  
t hose  who came from o t h e r  reg ions  t o  meet with  us. A l l  con t r i bu t ed  t o  
t h e  success  of t h e  conference.  

Stephen K, Spurr ,  Chairman 
Lake S t a t e s  Fo re s t  Tree Improvement Committee 
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THE PRACTICAL POTENTIAL OF A RECIOML FOREST TREE IkIPROVEMEMT PROGFtAM 

by William C. ~ r a m b l e l /  

The b a s i c  aim of a t r e e  improvement program, when s t r i pped  of i t s  tech- 
n i c a l  complexi t ies ,  i s  t o  make a v a i l a b l e  t o  t h e  p r a c t i c i n g  f o r e s t e r  be t te r  
f o r e s t  t r e e s  f o r  producing f o r e s t  crops t h a t  a r e  c u r r e n t l y  a v a i l a b l e  and, 
fur thermore,  t o  make t h i s  product ion p o s s i b l e  with a minimwn of losses 
owing t o  i n s e c t s ,  d i s e a s e ,  c l i - m t i c  damage, and f a i l u r e  t o  adapt  t o  site 
condi t ions .  

A t  t h e  very beginning of a cons idera t ion  of t h e  p r a c t i c a l  p o t e n t i a l  of a 
f o r e s t  t r e e  improvement program we might a sk ,  "why do we need such a. pro- 
gram a t  a l l ? "  Ce r t a in ly ,  t h e  f i g u r e s  t h a t  have been publ ished on gross 
reg iona l  product ion of cubic  f e e t  of wood show t h a t  t h i s  should be ade- 
quate  f o r  some time t o  come, perhaps f o r  t h e  next 20 years ,  provided good 
f o r e s t  management i s  c a r r i e d  o u t .  There has  been an  e s t ima te  made that 
we w i l l  need a n  i nc rease  i n  product ion of about 50 percent  to m e e t  in -  
creased consumption, and t h a t  t h i s  50 percent  i nc rease  can be achieved 
through a p p l i c a t i o n  of b e t t e r  f o r e s t  management. Why then  do we need a 
t r e e  improvement program? 

I would say we do so t h a t  we may ge t  t h e  he lp  of new techniques o f  <he 
type which can be obtained bes t  through a t r e e  improvement program, W e  
need these  t o  g e t  assured  product ion of t h e  r i g h t  spec i e s  a t  t h e  r i g h t  
time and i n  t h e  r i g h t  p lace .  Regional inventory f i g u r e s  which y i e l d  
gross  cubic-foot f i g u r e s  f o r  a l l  spec i e s  i n  a l l  l o c a t i o n s  under a l l  eon- 
d i t i o n s  t h a t  e x i s t  over  a cons iderab le  a r e a  a r e  u sua l ly  misleading,  
Using such f i g u r e s ,  f o r  example, i t  can be shown t h a t  even a s t a t e  l i k e  
Indiana i s  producing more wood by f a r  than i s  c u r r e n t l y  being used, Now- 
ever ,  when w e  cons ider  t h e  q u a l i t y  of t h e  t r e e s ,  t h e i r  l o c a t i o n  i n  re- 
spec t  t o  markets and indus t ry ,  and spec i e s  requirements ,  we f i n d  that 
t h e r e  i s  inadequate  t imber  product ion i n  t h a t  s t a t e ,  

We have made cons iderab le  progress  i n  t h e  p r a c t i c a l  use of t r e e  improve- 
ment t o  d a t e ,  For  example, gene t i c s  has  a ided  i n  so lv ing  one of t h e  
e a r l i e s t  problems i n  s i l v i c u l t u r e ,  t h e  choice of t r e e s  t o  Leave a s  seed 
producerq, For many yea r s  w e  have t a lked  i n  s i l v i c u l t u r e  of l e av ing  
supe r io r  t r e e s  a s  seed t r e e s  but have always given way t o  t h e  so-cal led 
p r a c t i c a l  approach which i s  l eav ing  t r e e s  t h a t  a r e n ' t  s u i t a b l e  f o r  har- 
v e s t .  I be l i eve  newer work i n  gene t i c s  has  g r e a t l y  s t rengthened our  
p o s i t i o n  i n  demanding t h a t  b e t t e r  t r e e s  be l e f t  a s  seed product ion agents  
f o r  t h e  f u t u r e  genera t ion ,  

1/ Head, Department of Fo re s t ry  and Conservation, Purdue t m i v e r s i t y ,  
~ a f a ~ z t t e ,  Ind,  



Although we have come a long way on t h i s  road,  i n  p r a c t i c e  i t  i s  s t i l l  
almost impossible  t o  d i s t i n g u i s h  between i n t e r n a l  d e f e c t s  t h a t  a r e  hered- 
i t a r y  and those  t h a t  r e s u l t  from ex te rna l  environment and a r e  not i n -  
h e r i t e d ,  P o t e n t i a l  r e s i s t a n c e  t o  i n s e c t s  and d i s e a s e s  i s  p r a c t i c a l l y  an 
untouched f i e l d ,  a l though v a r i a t i o n s  i n  r e s i s t a n c e  a r e  wel l  known, We 
t a k e  t h e  a t t i t u d e  t h a t  t o  be s a f e ,  and u n t i l  d e f i n i t e  information i s  
a v a i l a b l e ,  l eave  only t r e e s  t h a t  appear good, However, we could use more 
information t h a t  w i l l  help us  d e f i n i t e l y  d i s t i n g u i s h  h e r e d i t a r y  d e f e c t s  
and r e s i s t a n c e  from those  caused by environment, 

f t  

Back about 1934, Professor  Schadel in  i n  Switzer land publ ished a  concept 
of " ' ~h inn ing  a s  a  s e l e c t i o n  and improvement system of h ighes t  value," 
This  school of thought pu t  t h inn ing  on a b io log i ca l  b a s i s  r a t h e r  than on 
a  mechanical o r  economic b a s i s  and emphasized t h a t  product ion of l a r g e  
amounts of high-qual i ty  t imber could be done only by c a r e f u l  t ending  of 
t h e  s tands .  This  meant t h a t  i nd iv idua l  s e l e c t i o n  f o r  improvement of 
f o r e s t  s t ands  must be c a r r i e d  ou t  through a l l  t h e  var ious  s t a g e s  of s tand  
development, beginning with weeding t h e  young growth, and proceeding 
through c lean ing  and th inn ings  i n t o  harves t  of mature t imber ,  While t h i s  
has been c a r r i e d  ou t  f o r  a  number of years  by a  few s i l v i c u l t u r i s t s ,  par- 
t i c u l a r l y  i n  hardwood a r e a s ,  t h e  ques t ion  s t i l l  remains of how t o  assess 
a t r e e  a t  an  e a r l y  age as t o  i t s  probable  q u a l i t y  a t  t h e  t ime of ha rves t ,  
This  c a l l s  f o r  b e t t e r  techniques i n  a c t u a l  s e l e c t i o n  of i nd iv idua l  t r e e s  
and i s  where a  f o r e s t  t r e e  improvement program can he lp ,  

Since t h e  beginning of f o r e s t r y  i n  t h e  United S t a t e s  w e  have had experi-  
ence with t h e  i n t roduc t ion  of fo re ign  spec ies ,  Hany of t h e s e  were simply 
"shots  i n  t h e  dark" where such t r e e s  a s  Scotch p i n e ,  Corsican p ine ,  and 
~ u s t r i a n  p ine  o r  hybr ids  between North American and European cottonwoods 
were brought i n t o  t h e  country,  t e s t e d  b r i e f l y ,  and unfor tuna te ly  used f o r  
widespread p l an t ing .  To d a t e ,  I would venture  t o  say t h a t  i n t roduc t ion  
of e x o t i c  spec i e s  i n t o  our  country has  been of dubious value t o  t h e  
p r a c t i c i n g  f o r e s t e r ,  I t  has  produced some very expensive l e s sons  such 
as  t h a t  experienced by pulpwood companies i n  t h e  Eas t  wi th  hybrid pop la r s  
before  they  r e a l i z e 3  t h a t  they  would be damaged by poplar  canker,  

However, I am o p t i m i s t i c  enough t o  be l i eve  t h e r e  i s  s t i l l  a  p o s s i b i l i t y  
of in t roduc ing  e x o t i c  s t r a i n s  i n t o  c e r t a i n  reg ions  of t h e  United S t a t e s ,  
In  a country l i k e  B r a z i l ,  f o r  example, t h e  e x o t i c  euca lyptus  i s  t h e  
backbone of t h e  charcoal  and pulpwood indus t ry ,  and o t h e r  promising 
e x o t i c s  have been t e s t e d ,  some t o  f a i l  and o t h e r s  t o  look very promising, 
The f a c t  t h a t  B r a z i l  i s  a  country with a  wealth of spec i e s ,  even beyond 
t h a t  of t h e  United S t a t e s ,  l e a d s  me t o  be l ieve  t h a t  t h e r e  i s  s t i l l  a  
g r e a t  d e a l  t o  be gained by us through t e s t i n g  fo re ign  spec i e s  i n  a t r e e  
improvement program, p a r t i c u l a r l y  where ex tens ive  r e f o r e s t a t i o n  i s  in -  
volved, 

I t  should be a  p r a c t i c a l  p a r t  of a  t r e e  improvement program t o  c a r e f u l l y  
t e s t  and eva lua t e  promising in t roduc t ions ,  These tests must extend be- 
yond t h e  nursery  rows o r  t h e  con t ro l l ed  p l o t s  of t h e  r e sea rche r  and be 



int roduced i n t o  f i e l d  condi t ions  i n  a r e a  p l a n t i n g s  before  any new t r e e s  
a r e  pu t  i n t o  p r a c t i c a l  programs, 

One of t h e  most important con t r ibu t ions  t h a t  t r e e  improvement has  made t o  
f o r e s t r y  i n  t h i s  reg ion  i s  r ecogn i t i on  of t h e  importance of seed source 
i n  t r e e  p l a n t i n g  and r e f o r e s t a t i o n ,  There a r e  long-standing experiments 
i n  t h e  Lake S t a t e s  t h a t  have yielded va luable  information on t h i s  p o i n t ,  
I t  has  a l s o  been very impressive t o  read r e p o r t  a f t e r  r e p o r t  on seed 
source t e s t s  over  t h e  country t h a t  almost i nva r i ab ly  end with t h e  state- 
ment t h a t  t h e  l o c a l  spec i e s  o r  those  from t h e  nea re s t  sources  a r e  b e s t ,  
I don ' t  be l i eve  t h i s  w i l l  always be t h e  case ,  A s  a  mat te r  of f a c t  we 
have seen t h a t  t h i s  has  not  held t r u e  i n  c e r t a i n  reg ions  and c o u n t r i e s  
where e x o t i c  spec i e s  have outperformed t h e  l o c a l  ones,  

More r e c e n t l y  techniques f o r  s e l e c t i n g  high-qual i ty  seed product ion a r e a s  
have been emphasized through t r e e  improvement programs, *The value of 
c o l l e c t i o n  of seed from high-qual i ty  s tands  has  been an accepted theory 
f o r  many yea r s ,  bu t ,  unfor tuna te ly ,  even today it i s  not  being followed 
owing t o  t h e  p re s su re  of expanded s tock  product ion and t h e  consequent 
need f o r  l a r g e  q u a n t i t i e s  of seed by many n u r s e r i e s ,  Sooner o r  l a t e r ,  
however, one of t h e  g r e a t  con t r ibu t ions  of a t r e e  improvement program i n  
t h i s  reg ion  w i l l  be acceptance and p r a c t i c a l  use of high-qual i ty  s tands  
f o r  seed product ion a r e a s ,  

More r ecen t  developments i n  t r e e  improvement programs have been i n  con- 
nec t ion  with breeding of s e l ec t ed ,  high-qual i ty  t r e e s  and t h e  subsequent 
t e s t i n g  of  t h e  progeny o r  seeds produced by them. This  i s  being done t o  
develop improved r aces  o r  s t r a i n s  from both e x o t i c  and n a t i v e  s p e c i e s ,  
and has  a  g r e a t  d e a l  t o  o f f e r  i f  p roper ly  c a r r i e d  ou t  and i f  regarded i n  
i t s  t r u e  l i g h t  as a  long-term p r o j e c t  aimed t o  g ive  a  s o l i d  foundat ion 
f o r  t h e  f u t u r e ,  I r e c a l l  some time ago r ece iv ing  a copy of t h e  Wall 
S t r e e t  Journa l  i n  which t h e r e  was an a r t i c l e  p lay ing  up t h e  product ion 
of super-pines i n  t h e  South, A no t e  was a t t ached  t o  t h i s  a r t i c l e  from 
t h e  p re s iden t  of t h e  u n i v e r s i t y  ask ing ,  ':why don't  we do something l i k e  
t h i s ? "  My opin ion  a t  t h a t  t ime and now, too ,  i s  t h a t  t h i s  i s  not  a 
crash-type of program t h a t  you rush i n t o  t o  g e t  super - t rees  i n  t h e  next 
few yea r s ,  but i t  must be a  long-term breeding and s e l e c t i o n  program t h a t  
w i l l  have much t o  o f f e r  over  a  long haul  i f  p roper ly  done, A t  t h a t  t i m e ,  
we were more proper ly  i n t e r e s t e d  i n  g e t t i n g  b e t t e r  s tock ing  of f o r e s t  
s t ands  with n a t i v e  spec i e s  and improvement of product ion through b e t t e r  
f o r e s t  management than  with t r e e  breeding a s  a  c rash  program, 

To sum up t h e  preceding a n a l y s i s  of p r a c t i c a l  a p p l i c a t i o n s  of f o r e s t  t r e e  
improvement, I be l i eve  t h e  fol lowing p o t e n t i a l s  can be o f f e r ed  by a re- 
g iona l  program: 

1. W e  could g e t  b e t t e r  information on how t o  s e l e c t  g e n e t i c a l l y  des i r ed  
seed t r e e s  and t h u s  l eave  them, with more assurance  t h a t  i t  i s  
economic t o  do so, We should have b e t t e r  keys t o  i n t e r n a l  q u a l i t y  
i n  our  s e l e c t i o n  of t h e s e  t r e e s  than  i s  c u r r e n t l y  p o s s i b l e ,  



2,  'Ye should be a b l e  t o  make a b e t t e r  s e l e c t i o n  of t r e e s  of p o t e n t i a l  
h igh q u a l i t y  i n  young s t ands  t o  f avo r  i n  s i l v i c u l t u r a l  ope ra t i ons ,  

3, We could through b e t t e r  t e s t i n g  of e x o t i c s  p revent  c o s t l y  mistakes ,  
and perhaps add some va luab le  spec i e s  t o  our  p l a n t i n g  s tock ,  

4 ,  W e  could develop programs t o  s e l e c t ,  l o c a t e ,  and main ta in  b e t t e r  seed 
sources  from n a t u r a l  s t ands ,  

5, W e  could develop b e t t e r  s t r a i n s  of va luab le  spec i e s  f o r  f u t u r e  seed 
product ion i n  seed orchards ,  

6 ,  W e  could develop d i s e a s e  and i n s e c t  r e s i s t a n t  t r e e s ,  While t h i s  now 
i s  being done wi th  some of our  h i s t o r i c a l l y  damaging d i s e a s e s  l i k e  
t h e  white  p ine  b l i s t e r  r u s t  and common i n s e c t s  l i k e  t h e  white-pine 
weevi l ,  a  g r e a t  d e a l  more must be done. Help i n  reducing i n s e c t  and 
d i s e a s e  damage i s  probably t h e  most important p o t e n t i a l  of  a f o r e s t  
t r e e  improvement program, 

1 b e l i e v e  developing t h e s e  p o t e n t i a l s  would l e a d  t o  improved s i l v i c u l t u r a l  
management of our  n a t u r a l  s t a n d s  f o r  h igher  y i e l d  and b e t t e r  q u a l i t y ,  and 
make p o s s i b l e  a more e f f i c i e n t  p l a n t i n g  program us ing  b e t t e r  s tock  aimed 
f o r  s p e c i f i c  purposes,  I n  o t h e r  words, a  t r e e  improvement program can 
work towards producing t h e  r i g h t  spec i e s  a t  t h e  r i g h t  p l ace  i n  t h e  r i g h t  
t i m e ,  and w i l l ,  i n  t h e  long run ,  he lp  develop a  b e t t e r  economic s t r u c t u r e  
i n  ou r  wood-using i n d u s t r i e s ,  

WHAT THE TREE IMPROVER CAN DO FOR THE PAPER MAKER,' 

The t r e e  improver can make a  s u b s t a n t i a l  c o n t r i b u t i o n  t o  t h e  pulp and 
paper  i n d u s t r y  by developing t r e e s  t h a t  w i l l  permit  p roduc t ion  of b e t t e r  
paper  a t  lower p r i c e s ,  

The pulp and paper i ndus t ry  u se s  a  v a r i e t y  of woods f o r  a n  even g r e a t e r  
v a r i e t y  of p roduc ts ,  The i d e a l  requirements  of c e l l u l o s e  f i b e r s  f o r  
t h e s e  d i f f e r e n t  grades  vary widely,  depending on whether t h e  pulp i s  
produced f o r  making a r t i f i c i a l  s i l k  o r  exp los ives  o r  f o r  paper  and 
whether t h e  paper  i s  t i s s u e  paper  o r  paperboard,  absorbent  o r  g rease  re- 
sistant, f o r  p r i n t i n g  o r  wrapping purposes ,  o r  f o r  use  i n  many s p e c i a l  
i n d u s t r i a l  a p p l i c a t i o n s ,  I n  a l l  c a se s ,  however, lower c o s t  i s  d e s i r a b l e ,  
and t h i s  could r e s u l t  from t r e e  improvement programs prov id ing  a  g r e a t e r  
growth r a t e  o r  more wood pe r  a c r e ,  t r e e s  with  fewer branches and easy 
bark removal, t r e e s  t h a t  a r e  i n s e c t  and d i s e a s e  r e s i s t a n t ,  and, perhaps 

1/ D r ,  Crain d i d  no t  p repare  a  w r i t t e n  paper ,  This  i s  a  b r i e f  ab- 
s t r a c t  of h i s  remarks, 

2 /  Technical  D i r e c t o r ,  Rhinelander Paper Company, Rhinelander ,  W i s .  - 



l e s s  obviously,  by wood from t r e e s  having low p i t c h  o r  r e s i n  con ten t ,  
more c e l l u l o s e  and l e s s  l i g n i n ,  and,  p a r t i c u l a r l y  i n  hardwoods, longer  
f i b e r .  Increase  i n  wood d e n s i t y  o r  decrease i n  l i g n i n  content  would be 
almost d i r e c t l y  r e f l e c t e d  i n  lower pulp-and-paper raw ma te r i a l  c o s t s .  

I n  a d d i t i o n  t o  t h e s e  r a t h e r  obvious t h ings  many o t h e r  advantages might 
develop from t r e e  improvement programs, f o r  one o r  more of t h e  many 
d i f f e r e n t  u se s ,  i f  changes were produced i n  t h e  f i b e r s  themselves.  
Grea te r  f i b e r  l eng th  i s  d e s i r a b l e  by i t s e l f  f o r  some uses ,  a s  i s  a 
change i n  t h e  r a t i o  of l eng th  t o  d iameter ,  o r  change i n  t h e  ce l l -wa l l  
t h i cknes s ,  Change i n  t h e  chemical s t r u c t u r e  of t h e  o u t e r  c e l l  wa l l s  
could make t h e  r e s u l t i n g  pulp e a s i e r  t o  hydra te  o r  e a s i e r  t o  maintain 
absorbency. Changes i n  t h e  ce l l -wa l l  s t r u c t u r e  could i nc rease  f i b e r  
s t r e n g t h .  Changes i n  t h e  l i g n i n  could make i t  e a s i e r  t o  remove o r  more 
u se fu l  a f t e r  removal. By app rop r i a t e  s e l e c t i o n  and blending almost any 
of t he se  changes which were reproducible  with reasonable  uniformity could 
be used t o  advantage i n  t h e  manufacture of pulp and paper .  

Even a 5-percent i n c r e a s e  i n  wood d e n s i t y  and a 2- o r  3-percent decrease  
i n  l i g n i n  conten t  would be a s u b s t a n t i a l  con t r ibu t ion  t o  t h e  paper i n -  
dus t ry .  Such developments would enable  paper m i l l s  t o  produce B e t t e r  
q u a l i t y  paper a t  l e s s  c o s t  t o  t h e  consumer. The paper i ndus t ry  w i l l ,  
however, f i n d  good use f o r  whatever new t r e e s  a r e  developed by gene t i c s  
o r  s i l v i c u l t u r a l  r e sea rch .  

Considerable d e t a i l e d  information g iv ing  wood requirements f o r  d i f f e r e n t  
purposes i s  being developed and pub l i ca t i ons  i n  t h i s  f i e l d  should be 
noted.  A s  a s t a r t i n g  po in t  t h e  r epo r t  appearing i n  t h e  November 1960 
TAPPI Magazine should be read. This  i s  a r e p o r t  of t h e  Fores t  Biology 
Committee of t h e  Technical  Assoc ia t ion  of t h e  Pulp & Paper Indus t ry ,  

REPORT OF T m  SEED CERTIFICATION SUBCOmITTEE 

by W .  H. B r e n e r l l  and Paul  0 .  ~ u d o l f /  

During t h e  p a s t  biennium t h e  p r i n c i p a l  a c t i v i t y  of our  r eg iona l  subcom- 
mi t t ee  has  been t o  cooperate  with t h e  Soc ie ty  of American F o r e s t e r s f  
Seed C e r t i f i c a t i o n  Subcommittee i n  a n a t i o n a l  survey of opinion on t r e e  
seed c e r t i f i c a t i o n  and l e g i s l a t i o n .  We canvassed our  own membership and 
prepared a composite ques t i onna i r e  r ep ly  t o  t h e  SAF Subcommittee. 

Some 123 o rgan iza t ions  o r  i nd iv idua l s  received t h e  SAF Subcommittee 
ques t i onna i r e  and 96 r e p l i e s  were rece ived ,  d i s t r i b u t e d  r eg iona l ly  a s  
fol lows:  Nor theas t ,  12 ;  Midwest, 23 ;  West, 25; South, 25; and Canada, 11, 

1/ Chairman, Seed C e r t i f i c a t i o n  Subcommittee, and member of t h e  
Wisconsin Conservation Department, Wisconsin Rapids, W i s  . 

2," Chairman, SAF Seed C e r t i f i c a t i o n  Subcommittee, and 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 ,  S t .  Paul 1, Minn. 



Based on t h e  information i n  t h e  ques t ionna i res  and o t h e r  p e r t i n e n t  
ma te r i a l  t h e  SAF Subcommittee prepared a  r epo r t  t h a t  was publ ished i n  
t h e  September 1961 i s s u e  of t h e  Journa l  of F o r e s t r y  (pp. 656-661). 

The r epo r t  suggested some r ev i sed  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  seed;  t he se  have been submitted t o  t h e  I n t e r n a t i o n a l  Crop Improve- 
ment Assoc ia t ion  f o r  cons idera t ion .  The r epo r t  a l s o  suggested t h a t  ac-  
t i o n  t o  o b t a i n  f e d e r a l  o r  s t a t e  l e g i s l a t i o n  on t r e e  seeds  be withheld 
u n t i l  f o r e s t e r s  become b e t t e r  informed and can p re sen t  well-founded 
views on t h e  sub jec t .  This  recommendation was presen ted  t o  t h e  Associa- 
t i o n  of American Seed Control  O f f i c i a l s  a t  t h e i r  1961 b i enn ia l  meeting 
i n  New York, That o rgan iza t ion  r e f e r r e d  t h e  mat te r  t o  t h e i r  Tree Seed 
Committee, and they w i l l  make no recommendations before  1963, 

The SAF Seed C e r t i f i c a t i o n  Subcommittee turned up t h e  f a c t  t h a t  many fo r -  
e s t e r s ,  even those  engaged i n  seed work, a r e  poorly informed o r  misin- 
formed on seed l e g i s l a t i o n .  The Subcommittee, t h e r e f o r e ,  i s  assembling 
information with which t o  prepare and disseminate  widely a f a c t u a l  s t a t e -  
ment on t r e e  seed l e g i s l a t i o n .  The Subcommittee a l s o  p l ans  t o  prepare  
two o r  t h r e e  o t h e r  b r i e f  f a c t u a l  s ta tements  concerning s c i e n t i f i c  evidence 
f o r  using seed of known o r i g i n ,  expla in ing  how c e r t i f i c a t i o n  might remove 
t h e  r i s k s  from seed buying, what i t s  probable c o s t s  would be,  and how i t  
might be implemented. These w i l l  be recommended f o r  pub l i ca t i on  consecu- 
t i v e l y  i n  t h e  Journal  of Fo re s t ry  and then  probably w i l l  be followed by 
another  opinion survey t o  guide recommendations t o  seed c e r t i f i c a t i o n  
and seed l e g i s l a t i o n  o rgan iza t ions ,  

To ge t  back t o  t h e  l o c a l  scene,  t h e  Tree Seed C e r t i f i c a t i o n  Subcom%ittee 
of t h e  Lake S t a t e s  Fo re s t  Tree Improvement Committee w i l l  cont inue t o  
cooperate  with t h e  SAF Subcommittee, I t  a l s o  p l ans  a  c l o s e r  survey of 
t h e  t r e e  seed l e g i s l a t i o n  needs i n  t h e  Lake S t a t e s ,  I t  may, i f  t h e  need 
seems ev iden t ,  prepare gu ide l ines  f o r  such l e g i s l a t i o n ,  



REPORT OF THE SmCOmITTEE ON RESMRCH 

EVALUATION. COORDINATION. AND PLANNING 

The Committee on Fores t  Tree Improvement of 
t h e  Soc ie ty  of American F o r e s t e r s  i s  pre- 
pa r ing  an annota ted d i r e c t o r y  t o  t h e  United 
S t a t e s  workers i n  f o r e s t  g e n e t i c s  and re-  
l a t e d  f i e l d s .  I t  w i l l  compare with a s i m i -  
l a r  d i r e c t o r y  t o  Canadian and f o r e i g n  
workers t h a t  was publ ished i n  t h e  Journal  
of Fores t ry  f o r  August 1960 (pp, 602-618). 

Our Subcommittee assembled informat ion f o r  
t h e  workers i n  t h e  Lake S t a t e s .  It w i l l  be 
consol idated wi th  s i m i l a r  informat ion from 

o t h e r  p a r t s  of t h e  country t o  form t h e  na- 
t i o n a l  d i r e c t o r y .  Because t h e r e  may be some 
advantage i n  having a separa te  r eg iona l  d i -  
r ec to ry  we a r e  p resen t ing  t h e  a l p h a b e t i c a l  
l i s t  of research workers i n  f o r e s t  gene t i c s  
and r e l a t e d  f i e l d s  i n  t h e  Lake S t a t e s  and t h e  
Dakotas (Exhibit  I ) ,  and a l i s t  of spec ia l -  
t i e s ,  with t h e  workers involved i n  each 
(Exhibi t  11). The Subcommittee w i l l  welcome 
information concerning any c o r r e c t i o n s  o r  
a d d i t i o n s  t h a t  should be made t o  t h i s  l i s t .  

1/ Chairman of t h e  RECAP Subcommittee and Research F o r e s t e r ,  Lake S t a t e s  Fores t  
~ x ~ e r i m e n t  S t a t i o n ,  S t .  Paul 1, Minn. 

Exhibi t  I,--Alphabetical l i s t  of r e sea rch  workers i n  f o r e s t  genet icg  
and r e l a t e d  f i e l d s  i n  t h e  Lake S t a t e s  and t h e  Dakotas 

Name and t i t l e  : Address s p e c i a l  t i e s ?  

1, Ahlgren, C. E. Quetico-Superior Wilderness IE--Picea , Pinus ,  Pseudot suga, 
Resident Di rec to r  Research Center,  Ely,  Minn. Lar ix  Tsuga; VC; VP--Pinus, -, - 

Abies;  DR--Pinus 

2. Alden, Howard, School of Natural  Resources, VA--Populus 
Research A s s i s t a n t  Univ. of Mich,, Ann Arbor, 

Mich. 

3. Anderson, G. W . ,  U. S. Fores t  Serv. ,  Lake S t a t e s  DR--Pinus 
Research F o r e s t e r  Fores t  Expt, S t a , ,  S t .  Paul 1, 

Minn. 

4. Anderson, N,  A. Dept. of P l a n t  Pathology and DR--Pinus 
A s s t .  P ro fessor  Botany, Univ. of Minn., S t .  

Paul 1, Minn. 

5. Anderson, R. L. U. S. Fores t  Serv , ,  Lake S t a t e s  DR--Pinus 
P l a n t  Pa tho log i s t  F o r e s t  Expt. S ta , ,  S t .  Paul 1, 

Minn. 

6,  Andresen, J. W., Dept, of F o r e s t r y ,  Mich. S t a t e  PR, TA, VA--Pinus 
A s s t .  P ro fessor  Univ., East  Lansing, Mich. 

7 .  Arbogast ,  C a r l ,  Jr., U,  S, Fores t  Serv., Lake S t a t e s  SC--General, VA--Piceat PR-- 
Research F o r e s t e r  Fores t  Expt, Sta . ,  Marquette, Pinus 

Mich. 

I/ See Exhibi t  I1 f o r  explanat ion of subject -mat ter  symbols, - 



Name and t i t l e  : Address ~ ~ e c i a l t i e s l '  

8 ,  Arend,  J, L, ,  U, S, F o r e s t  S e r v , ,  Lake S t a t e s  S@--General, PR--Pinus L a r i x  
-f - 

Research F o r e s t e r  F o r e s t  ExpL, Sta,,  E a s t  Lans- 
i n g ,  Mich, 

9,  Benson, ; ~ l i l e s  K , ,  Biology Croup, F o r e s t  Gene t i c s ,  NT, SE, ST, VC, VG, VP--Populus, 
Research Assistant The I n s t i t u t e  of  Pager Chernis- PR--Larix 

t r y ,  Apple ton ,  iniis, 

18, Bean, J, L , ,  U, S, F o r e s t  S e r v , ,  Lake S t a t e s  CP--Picea 
Eatoinologist  F o r e s t  Expt,  S t a , ,  S t .  Paul  I ,  

&inn, 

X I .  Berbee,  J, G , ,  Dept,  of  P l a n t  Pa thology,  Univ, ST, CT, CV--Populus 
A s s t .  P r o f e s s o r  of Wis,, %adison 6 ,  W i s e  

12, Bcrklund,  B ,  L , ,  Nekoosa-Edwards Paper  Co,, PR--Picea , Pinus  -- 
F o r e s t e r  PorG Edwards, W i s .  

13, Blake,  G .  Me, School of F o r e s t r y ,  Univ, of  EX--Pinus, FR--Populus VP-- 
-9 

Research A s s i s t a n t  Miran,, S t .  Pau l  1, Minn, T i I i a  

14.  Buelnnan, R ,  E , ,  U, S, F o r e s t  Serv . ,  Lake S t a t e s  PR--Pinus, SC--General -- 
Research F o r e s t e r  Forest Expt. S t a . ,  Grand 

Rapids ,  Minn, 

15, Ciausen ,  K .  E , ,  U ,  S, F o r e s t  Se rv . ,  Lake S t a t e s  m--Betu la  
Research F o r e s t e r  Forest  Expt ,  S t a . ,  Rhine lander ,  

Wise 

16, C o l l i n s ,  P ,  E., South Dakota S t a t e  Co l l ege ,  Kfi, VP--Ulmus, PR--Fraxinus, 
Assoc. P r o f e s s o r  Brookings,  S, Dak. IE--General 

17, Cromell ,  W, H , ,  North C e n t r a l  School of  Agr , , VP--Picea 
I n s t r u c t o r  Univ, o f  Minn,, Grand Rapids,  

Minn, 

18, Duncan, D ,  R , ,  School of  F o r e s t r y ,  Univ, of  GT--Populus, PR--Picea 
Prof e s s s r  Idinn, , S t ,  Pau l  I ,  Minn, 

19,  E inspah r ,  D. W,, Biology Group, F o r e s t  Genet ics ,  BW, GG, HE, PQ, SE, ST; WQ-- 
Researeh A s s o c i a t e  The I n s t i t u t e  of  Paper Chernis- P i n u s ,  Populus ;  PR--Larix Popu- 

p- -' - 
t r y ,  Appleton,  W i s ,  l u s ;  BH, BM, CP, CS, GT, CV, EX, 

FE,  FL, FO, GR, HG, HN, HP, H S ,  
IF,, I N ,  MU, ST, P H I  PL, PS, BA, 
SC, SF, TE, VC, VG, VP--Populus 

30, French,  D. W,, Dept, of  P l a n t  Pa thology and PR--Pinus, IIR--Picea, P inus  - --.--.-# 
Assoc,  P r o f e s s o r  Botany, Univ, of  Minn., S t ,  Populus , Ulrnus 

Paul  1, hlinn. 

- 
1/ See E x h i b i t  I I  fo r  exp lana t ion  of  sub jec t -ma t t e r  symbols. - 



- 
N a m e a n d t i t l e  : Address s p e c i a l t i e s & /  

21,  G a r r e t t ,  P e t e r ,  School of Natura l  Resources, VA--Populus 
Research A s s i s t a n t  Univ, of  Mich., Ann Arbor,  htieh, 

22, Godman, R, kt., U, S.  F o r e s t  Serv . ,  Lake S t a t e s  FE, SA, SO--Pinus 
Research F o r e s t e r  F o r e s t  Expt, S t a , ,  C a d i l l a c ,  

Mieh. 

2 3 ,  Goddard, D,  W . ,  Rhinelander Paper Go. , HT* SA, SO--Picea3 P inas  
Nurseryman-Forester RBinelander,  W i s .  

24. H i l l e r ,  C h a r l o t t e ,  U. S ,  F o r e s t  Se rv , ,  F o r e s t  Pro- WQ--Fraxinus 
Technologis t  d u c t s  Labora tory ,  hadison 5, 

25, W i l l ,  R. B., U. S. F o r e s t  Serv ,  , Lake S t a t e s  HR, P R - - P ~ ~ U S  
Research F o r e s t e r  F o r e s t  Expt. S t a , ,  Rhinelander ,  

W i s .  

26, W i t t ,  R. G, ,  Dept. of Gene t i c s ,  Univ, of FL--Pinus, ST--General, I N ,  F R ,  
A s s t .  P r o f e s s o r  W i s , ,  Madison 6,  W i s ,  VP ,  PO, PR, S I ,  SA--Pinus, SO-- 

General  

27, Woag, D,  G., Dept . of H o r t i c u l t u r e ,  North VA, VG--Juniperus -- 
A s s t .  P r o f e s s o r  Dakota A g r i c u l t u r a l  Col lege ,  

Fargo,  N. Dak. 

2 8 ,  Hodson, A, C., Dept. of Entomology and Eco- IR, PR--Pinus 
P r o f e s s o r  nomic Zoology, Univ. of  Minn,, 

S t ,  Paul  1, Minn. 

29, Johnson, A. G., H o r t i c u l t u r e  Dept, ,  Univ, of HG--Populus, IE--General 
I n s t r u c t o r  hfinn,, S t .  Paul  1, Minn, 

30, Jensen,  R.  A * ,  School of  F o r e s t r y ,  Univ, of PR, VA--Pinus 
Ass t .  S c i e n t i s t  Minn,, Cloquet ,  Minn. 

31. Kaufe r t ,  F,  H.,  School of F o r e s t r y ,  Univ, of CT--Populus 
D i r e c t o r  Minn,, S t ,  Paul  1, Minn, 

32, King, J. P , ,  Dept, o f  F o r e s t r y ,  Mich, S t a t e  VA--Pinus 
Teaching A s s i s t a n t  Univ,, E a s t  Lansing,  Mich, 

33, Kozlowski, T, T , ,  Dept, o f  F o r e s t r y  and W i l d l i f e  HA, PS, TR--Pinus 
P r o f e s s o r  Mgt., Univ, of  W i s . ,  Madison 

6 ,  Wis, 

34. K le in ,  Jerome, School o f  F o r e s t r y ,  Univ, of S f ,  m--Populus,  P inus  -- 
Research A s s i s t a n t  Minn,, S t .  Paul  1, Xinn, 

I/ See Exh ib i t  JI f o r  exp lana t ion  of subjec t -mat ter  symbols, - 



N a m e a n d t i t l e  : Address s p e c i a l t i e s L /  

35. Kuntz, J, E., Dept. of P l a n t  Pathology, Univ. DR--Acer, Quercus 
Assoc. P ro fessor  of W i s . ,  Madison 6 ,  W i s .  

36. Kurmis, V i l i s ,  School of Fores t ry ,  Univ. of VA , FR--Pinus 
Research A s s i s t a n t  Minn,, S t .  Paul 1, Minn. 

37. Larson, P. R. ,  U,  S .  Fores t  Serv , ,  Lake S t a t e s  GR, Ta, PS--Pinus, Picea;  VA-- 
P l a n t  Phys io log i s t  Fores t  Expt, Sta . ,  Rhinelander,  Picea  

W i s ,  

38. Lassen, L. E., U. S. Fores t  Serv., F o r e s t  Prod- WQ, PQ--Fraxinus, Populus 
Technologist  u c t s  Laboratory,  Madison 5 ,  W i s .  

39, Latimer,  M. J., Blandin Paper Co,, Grand Rapids,  SA--Picea, ST--Picea, Populus 
F o r e s t e r  Minn. 

39a. McMahan, R. J, School of F o r e s t r y ,  Univ. of CY , MU--Pinus 
Research A s s i s t a n t  Minn., S t .  Paul 1, Minn. 

40. Nlathes, Martin,  Biology Group, Fores t  Genetics,  CY, I N ,  PS, VP--Populus 
Research Aide The I n s t i t u t e  of Paper Chemistry, 

Appleton, W i s ,  

41. Macon, J. W . ,  Consolidated Water Power and ST--Picea 
F o r e s t e r  Paper Co,, Rhinelander,  W i s .  

41a. Mohn, C. A. School of Fores t ry ,  Univ. of PS, SC--Tilia 
~ e s e a r c h  A s s i s t a n t  Minn., S t .  Paul 1, Minn. 

42. Nagel, C. M., South Dakota S t a t e  College,  DR--Populus 
P ro fessor  Brookings, S. Dak. 

43. Nienstaedt ,  H., U, S, Fores t  Serv., Lake S t a t e s  IE--General; CT--Picea, Acer; -- 
Gene t i c i s t  Fores t  Expt. Sta . ,  Rhinelander,  GE-General; G I ,  HA, HG, HN, 

W i s .  HS, HY, PC, PH? PR, . SE? SS, ST, 
TE, TR, VA, VG--Picea, Pinus 

44. Pa t ton ,  R .  F , ,  Dept. of P l a n t  Pathology, Univ. DR--Pinus 
Assoc. P ro fessor  of W i s . ,  Madison 6 ,  W i s ,  

45. Pauley,  S .  S., School of F o r e s t r y ,  Univ. of IE--General; PR, VA--Larix, 
P ro fessor  Minn., S t .  Paul 1, Minn, P icea ,  Pinus ,  Populus; HY, TR-- 

Populus 

46. P i l low,  M, Y.,  U. S, Fores t  Serv., Fores t  Prod- PQ, WQ--Pinus, Fraxinus ,  
Supervisory Tech. u c t s  Laboratory,  Madison 5 ,  W i s .  Populus 

47. P r i e l i p p ,  D. O., Kimberly-Clark of Michigan, CT--Populus, SO--Picea 
Fores t  Pa tho log i s t  Inc. ,  I ron  Mountain, Mich, 

1," See Exh ib i t  I1 f o r  explanat ion of subject-matter symbols. - 



Name and t i t l e  : Address spec ia l t i e s&/  

48, Pronin,  D . , U,  S, Fores t  Serv., Fores t  Prod- PQ, WQ--Populus 
Technologist  u c t s  Laboratory, Madison 5, W i s ,  

49. Riker,  A. J., Dept. of P lan t  Pathology, Univ. DR, ST--Juniperus, Pinus  
Professor  of W i s , ,  Madison 6 ,  W i s .  Quercus 

50, Ruby, J. L., Dept, of Fores t ry ,  Mich. S t a t e  KE--Pinus 
Research Ass i s t an t  Univ,, East  Lansing, Mich, 

51. Rudolf, P. 0,, U. S, Fores t  Serv, ,  Lake S t a t e s  IE--General& HP--Pinus; PR-- 
Research F o r e s t e r  Fores t  Expt. Sta. ,  S t ,  Paul 1, P icea ,  Pinus,  Lar ix;  SA, SC, 

Ninn, SL, SS, ST--General 

52. Rudolph, T, D, ,  U. S, Fores t  Serv., Lake S t a t e s  PR, VA--Pinus 
Research F o r e s t e r  Fores t  Expt. S ta , ,  Rhinelander, 

W i s ,  

53. Schoenike, R ,  E., School of Fores t ry ,  Univ. of RA--Pinus , VA--Pinus Larix 
Research A s s i s t a n t  Minn,, S t .  Paul 1, Ninn. 

54. Slabaugh, P. E., U. S. Fores t  Serv., Lake S t a t e s  IE, SC--General, PR--Picea, 
Research F o r e s t e r  Fores t  Expt, Sta . ,  Bottineau, Lar ix ,  Pinus  -- 

N, Dak, 

55. Smalley, E. Be,  Dept, of P l a n t  Pathology, Univ. DR--Ulmus 
A s s t .  P ro fessor  of W i s , ,  Madison 6, W i s .  

56. Spurr ,  S. H., School of Natural  Resources, PR--Larix# Pinus; VA-- 
Professor  Univ. of Plfich., Ann Arbor, Mich, Populus 

57. Stewart ,  D. M,, U. S ,  Agr icu l tu ra l  Research PE--Picea, Pinus 
P l a n t  Pa tho log i s t  Serv., P lan t  Pes t  Control Branch, 

S t ,  Paul 1, Minn, 

58. Sucoff,  E. I , ,  School of Fores t ry ,  Univ. of FE, FR, PS--General 
A s s t .  Professor  Minn,, S t ,  Paul 1, Minn. 

59. Trygg, P. Diamond Match Div., Diamond VG, CV--Populus 
Manager, Land & National  Corp,, Cloquet, Minn. 
Timber Dept. 

60, Wahlgren, H. E., U, S. Fores t  Serv., Fores t  Prod- PQ, WQ--Pinus, Populus 
P r o j e c t  Technologist  u c t s  Laboratory,  Madison 5 ,  W i s .  

61, Watt, R .  F., U, S. Fores t  Serv., Lake S t a t e s  NT--Picea, Pinus; FE--Picea 
Research F o r e s t e r  Fores t  Expt. Sta , ,  S t ,  Paul 1, 

Minn . 
62, Wells, 0, O., Dept, of Fores t ry ,  Mich, S t a t e  TA, VA--Pinus 

Research A s s i s t a n t  Univ,, Eas t  Lansing, Mich, 

1/ See Exhibi t  I1 f o r  explanat ion of subject-matter symbols. - 



Name and t i t l e  : Address ~ ~ e c i a l t i e & /  

6 3 .  Wilson, L. F., U,  S. F o r e s t  Serv., Lake S t a t e s  CP, FE--Pinus 
Entomologist Fores t  Expt. S ta , ,  East  Lansing, 

Mich, 

64, Winton, Lawson, School of Fores t ry ,  Univ. of IIN, FL, PL--Picea 
Research A s s i s t a n t  Minn., S t ,  Paul 1, Minn, 

65. Wright, J. W . ,  Dept. of Fores t ry ,  Mich. S t a t e  HG--Acer, Fraxinus,  P icea ,  
Assoc * Professor  Univ., Eas t  Lansing, Mich. Pinus;  PR--Fraxinus, Pinus;  

HE, CG--General 
66. Zahner, R , ,  School of Natural  Resources, PR--Pinus, VA--Populus 

Assoc. P ro fessor  Univ, of Mich, , Ann Arbor, 
Mich, 

1/ See Exh ib i t  I1 f o r  explanat ion of subject -mat ter  symbols. - 

Exhib i t  11.--Explanation of subject -mat ter  symbols and workers 
involved i n  each s p e c i a l t y  

Symbol : Meaning of symbol : Workers involvedl /  

BH Var ia t ion  and inher i t ance  of branching h a b i t ,  i nc lud ing  s i z e ,  19  
ang le ,  number, and p e r s i s t e n c e  of branches. 

BAf Breeding, general  ; and breeding methods. 19 

BW Var ia t ion-and  i n h e r i t a n c e  of y i e l d  o r  p r o p e r t i e s  of bark  and 19 
wood e x t r a c t i v e s .  

CP Cone o r  f r u i t  i n s e c t s  and d i s e a s e s ,  c o n t r o l  of b i r d s  and a n i -  10, 19,  6 3  
mals i n  seed production a r e a s  o r  orchards.  

CT Clonal t e s t i n g ,  t r e e  shows, 

CS Control  of p e s t s  i n  processed seed, o r  i n  seed and seed l ings  19  
i n  t h e  nursery  o r  f i e l d  p lan t ings .  

CV Clonal v a r i a t i o n ,  general ,  11, 19, 59 

CY Cytogenetics and cytology, chromosome number, chromosome 39a, 40 
s t a i n i n g ,  and chromosomal a s p e c t s  of c r o s s a b i l i t y .  

1/ These a r e  numerical r e fe rences  t o  workers l i s t e d  i n  Exh ib i t  I. - 



, 
S ymbo 1 : Meaning of symbol : Workers involvedt /  

DB, Var ia t ion  and i n h e r i t a n c e  of d i sease  r e s i s t a n c e ,  including I f  3, 4 ,  5 ,  20, 
physiology o r  mechanisms of r e s i s t a n c e  and physiologic  r aces  35, 42, 44, 49, 
of pathogens, 55 

EX Experimental des ign,  nursery  and f i e l d  sampling of wild o r  13 ,  19 
planted t e s t  ma te r i a l s .  

Fores t  t r e e  f e r t i l i z a t i o n  and n u t r i t i o n ,  inc lud ing  mineral  19,  22 ,  58, 61, 
d e f i c i e n c i e s .  63 

F l o r a l  biology, e s p e c i a l l y  i n  r e l a t i o n  t o  con t ro l l ed  p s l l i n a -  19, 26, 64 
t i o n  o r  breeding procedures,  

Var ia t ion  and i n h e r i t a n c e  of f o l i a g e  c h a r a c t e r s ,  inc lud ing  19 
morphology, c o l o r ,  biochemistry,  e t c ,  

Var ia t ion  and i n h e r i t a n c e  of f r u i t i n g  o r  f r u i t f u l n e s s  and 13,  26+ 36, 58 
seed y i e l d  o r  s e t ,  i nc lud ing  c l i m a t i c  in f luences ,  

General f o r e s t  g e n e t i c s ,  including educat ional  and adminis- 19,  43, 65 
t r a t i v e  a s p e c t s ,  l i b r a r i e s ,  t r a n s l a t i o n s ,  d i r e c t o r i e s ,  
b ib l iograph ies ,  h e r b a r i a ,  a r b o r e t a ,  e t c .  

Genet ica l  improvement of n a t u r a l  s tands ,  43 

Var ia t ion and i n h e r i t a n c e  of growth r a t e  o r  increment,  in -  19 ,  37 
e luding growth e f f i c i e n c y .  

Var ia t ion ,  i n h e r i t a n c e ,  and t e s t i n g  of win te r ,  f r o s t ,  o r  cold 33, 43 
hardiness .  

S t a t i s t i c a l  g e n e t i c s ,  including narrow o r  broad sense h e r i t -  19,  50, 65 
a b i l i t y ,  combining a b i l i t y ,  parent-progeny c o r r e l a t i o n s ,  
dominance, e p i s t a c y ,  e t c .  

Hybridizat ion,  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 e .  19, 2g1 43, 65 

Hybridizat ion,  n a t u r a l ,  including i n t r o g r e s s i o n  and hybrid 15,  19,  43, 64 
swarms ' 

Hybrid performance, inc lud ing  hybrid i n t e r p l a n t i n g s ,  19,  51 

Var ia t ion  and i n h e r i t a n c e  of drought,  h e a t ,  and s a l t  r e s i s t -  25 
ance , 

Hybridizat ion,  i n t r a s p e c i f i c  and i n t r a r a c i a l .  19,  43 

Hybridizat ion and h y b r i d i t y ,  general ,  including c r o s s a b i l i t y  16,  34, 43, 45 
p a t t e r n s ,  determinat ion of h y b r i d i t y ,  i n t e r s p e c i f i c  incom- 
p a t i b i l i t y ,  and h e t e r o s i s  o r  hybrid vigor ,  

1," These a r e  numerical r e fe rences  t o  workers l i s t e d  i n  Exhibi t  I .  - 



Symbol : Meaning of symbol : Workers involve&/ 

IE In t roduc t ion  (acc l ima t i za t ion)  and performance of e x o t i c s  o r  1, 16, 19, 29, 43, 
breeding mstterials of e x o t i c  o r i g i n .  45, 51, 54 

I N  Flower induct ion i n  reproduct ively  immature t r e e s ,  photo- 19, 26, 40 
p e r i o d i c ,  chemical, mechanical, e t c .  

IR Var ia t ion  and i n h e r i t a n c e  of i n s e c t  o r  animal r e s i s t a n c e .  28 

MU Mutation, mutation r a t e s  and indiiced mutation,  inc lud ing  19,  39a 
chimeras and s p o r t s  . 

NT Nursery and t r a n s p l a n t i n g ,  technology. 9 ,  19,  23, 61 

PC Control led  p o l l i n a t i o n  technique,  43 

PE Po l l en  handling,  inc lud ing  c o l l e c t i o n ,  e x t r a c t i o n ,  fo rc ing ,  53, 57 
s to rage ,  p u r i t y ,  and germination.  

PH Phenology, genera l ,  o r  i n  r e l a t i o n  t o  seed s e t ,  t ime of p o l l i -  19,  43 
n a t i o n  and seed c o l l e c t i o n ,  cross-  o r  s e l f - a b i l i t y ,  and 
i n s e c t ,  d i s e a s e ,  o r  f r o s t  i n j u r y .  

PL Polyploidy, n a t u r a l  and induced. 19 ,  64 

PO Po l l en  and po l l en  g r a i n  s t u d i e s ,  genera l ,  i nc lud ing  po l l en  26 
morphology, tube growth and metabolism, and paleobotanical  
a s p e c t s  . 

PQ Var ia t ion  and inher i t ance  of pulping q u a l i t i e s ,  inc lud ing  19, 38, 46, 48, 
c e l l  l eng th  and s t r e n g t h ,  f i b r i l  ang le ,  d e n s i t y ,  e t c .  60 

PR Provenience (Provenance) s tud ies .  

PS Basic physiologic  s t u d i e s  i n  growth o r  growth e f f i c i e n c y ,  19,  33, 37, 40, 
metabolism, water r e l a t i o n s ,  auxin  r e l a t i o n s ,  a p i c a l  domi- 41a, 58 
nanee, topophysis,  e t c .  

IW D i s t r i b u t i o n  o r  range s t u d i e s  concerning v a r i e t i e s ,  spec ies ,  19,  53 
o r  o t h e r  t axa ,  

SA Seed production a r e a s ,  i n  improved n a t u r a l  s tands .  

SC Seed c o l l e c t i o n ,  e x t r a c t i o n ,  s to rage ,  v a r i a b i l i t y  and 7, 8 ,  14,  19,  41a, 
soundness t e s t s ,  seed crop p e r i o d i c i t y  and fo recas t ing .  51, 54 

1/ ~ h e s e & r e  numerical r e fe rences  t o  workers l i s t e d  i n  Exh ib i t  I ,  - 



Symbol : Meaning of symbol : Workers involve&/ 

SE Selection, general, including methods and techniques, selec- 9, 19, 43 
tion indices, juvenile-mature tree growth, or other relations 
affecting efficiency of selection. 

SF Variation and inheritance of bole or stem form, forking, 19 
crook, sweep, straightness, etc. 

SI Self-incompatibility and -compatibility, self-infertility and 26, 34 
-fertility, selective fertilization, inbreeding depression, 
albinism, etc. 

SL Seed, stock, tree, and clone registration laws, regulations 5 1 
and certification, including planting zones and plus and 
elite tree or stand registration. 

SO Seed orchard technology in planted orchards, including 22, 23, 26, 47 
spacing, shaping, pollen contamination, etc. 

SS Selection, stands. 43, 51 

ST Selection, single trees and mass selection, 

Taxonomy, including cytotaxonomy, varietal testing and 
identification, and botanical nomenclature. 

Progeny testing, including theoretical considerations, one- 19, 43 
and two-parent tests, polycrossing and diallel crossing, etc. 

Tropisms, including photoperiodisms, thermoperiodisms, etc,, 33, 37, 43, 45 
and basic studies. 

Variation, general, basic studies in clinal or ecotypic vari- 2, 6, 7, 21, 27, 
ation, including edaphic, climatic, geographic, etc., varia- 30, 32, 36, 37, 
t ion, 43, 45, 52, 53, 

56, 62, 66 

Vegetative propagation by cuttings, layers, leaf bundles, or 9, 19 
leaves. 

Vegetative propagation, by grafting or budding. 

Vegetative propagation, general, including basic studies on 1, 9, 13, 16, 17, 
origin of roots, stock-scion relations, etc. 19, 26, 40, 45 

Variation and inheritance of wood qualities, including 19, 24, 38, 46, 
strength and other properties, woo'd anatomy, 48, 60 

1/ These are numerical references to workers listed in Exhibit I. - 



LAKE STATES FOREST TREE I A W R B ~ ~ ~ U T  GQ&bIITTEE AFFAIRS 

Members of the Lake States Forest Tree Improvement Committee serve 4-year 
overlapping terms, At each biennial conference the terms of half the 
members are completed, and an equal number of new appointments or reap- 
pointments are made, At t h i s  time a new Chairman and Vice-Cfiairn~an also 
are elected, The Executive Secretary serves a continuing term, 

A t  the close of the Rkinelander conference, Committee officers, member- 
ship, and Subcommittee assigmnents were as follows: 

Name Address 
Appointed Subcommittee 
through: assignment 

F, J, Hodge Forestry Division 1963 Seed 
(Chairman) Michigan Conservation Bept, Certification 

Lansing, Mieh, 

Sco t t  S ,  P a u l e y  School of Forestry 1963 REhlAQ 
(Vice-Chairmfian) University of Minnesota 

St, Paul P, Minn, 

Paul 0 ,  Rudolf Lake States Forest Expt, Sta, 1965 REWP (Chairman), 
(Exec, Secretary) St, Paul  Campus Seed 

University of Minnesota Certification 
St, Paul  k, Minn, 

W, M, BrQ11er Griffith State Nursery 1965 Seed 
Wisconsin Rapids, Wis ,  Certification 

(Chairman) 

Dean Einspahr Institute of Paper Chemistry 1963 RECAP 
" Appleton, Wis, 

D, W, French Dept ,  of Plant Pathology 1963 Seed 
and Agricultural Botany Certification 
University of Minnesota 
St, Paul  1, Minn, 

Emil 6, Kukachka Division of Forestry 1965 Seed 
Minnesota Conservation Dept ,  Certification 
St, Paul 1, Minn. 

E ,  X, Lee U, S ,  Forest Service 1963 Seed 
718 North Sixth Street Certification 
hlilwaukee 3, Wis, 

I/ Executive Secretary, Lake States Forest Tree Improvement Committee, - 



Appointed Subcommittee 
Name Address through: assignmene -- - 

H e  L ,  M i t c h e l l  

R ,  F, P a t t o n  

Don 8 ,  P r i e l i p p  

F o r e s t  P roduc t s  Laboratory  1963 RECAP 
Xadison 5 ,  \tlis. 

Department of P l a n t  Pathology 1965 RECAP 
U n i v e r s i t y  of Wisconsin 
Madison 6 ,  W i s ,  

Kimberly-Clark Corpora t ion  1965 
Woodlands D i v i s i o n  
Norway, Xich. 

Donald W e  Renlund S u p e r v i s o r ,  F o r e s t  P e s t  1963 
Cont ro l  

Wisconsin Conservat ion Dept, 
Route 3 
Madison 5, W i s .  

S tephen H,  S p u r r  School of Na tura l  Resources  1965 
U n i v e r s i t y  of  Michigan 
Ann Arbor,  Mich. 

Jona than  W, Wright Department of F o r e s t r y  1965 
Michigan S t a t e  U n i v e r s i t y  
E a s t  Lansing,  Mich, 

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  

RE;&=ilP 

RECAP 

P l a n s  f o r  Next Regional  Conference 

The nex t  b i e n n i a l  conference w i l l  t a k e  p l a c e  i n  1963, T h i s  w i l l  mark a 
d e c a d e ' s  a c t i v i t y  by t h e  Committee. I n  t h e  normal o r d e r  of r o t a t i o n  t h i s  
conference should be  he ld  i n  Minnesota,  and t h a t  i s  t h e  p l a n ,  Sco t t  S, 
Pau ley ,  a s  Vice-Chairman of  t h e  Lake S t a t e s  F o r e s t  Tree Insprovement 
Committee, w i l l  be r e s p o n s i b l e  f o r  p lann ing  and a r r a n g i n g  f o r  the S i x t h  
Lake S t a t e s  F o r e s t  Tree  Improvement Conference,  He w i l l  he a s s i s t e d  by 
o t h e r  members of t h e  Committee. 

Newsle t t e r  --- 

The Lake S t a t e s  F o r e s t  Tree  Improvement Committee i s s u e s  a  n e w s l e t t e r ,  
" ~ r e b r e d i n e w s "  a t  i r r e g u l a r  i n t e r v a l s ,  bu t  about  once a y e a r  between t h e  
r e g i o n a l  confe rences ,  The n e w s l e t t e r  i n c l u d e s  b r i e f  r e p o r t s  of  t h e  s t a t u s  
of t r e e  improvement work among a g e n c i e s  i n  t h e  Lake S t a t e s ,  in fo rmat ion  
on r e c e n t  o r  for thcoming r e g i o n a l  confe rences  and news of t r e e  improvcm~,nt 
i n t e r e s t  from ~ t h e r  r e g i o n s  and c o u n t r i e s ,  Each i s s u e  i s  p repared  and 
d i s t r i b u t e d  by one of t h e  member a g e n c i e s  of t h e  Lake S t a t e s  F o r e s t  T r e e  
Improvement Comxittee,  The most r e c e n t  i s s u e s  were d i s t r i b u t e d  i n  
February 1960 and February 1961, 



RESOLUTION ADOPTED AT THE 

FIFTH LAKE STATES FOREST TREE IMPROVEmNT COWERENCE 

Meeting Jointly with the 

WISCONSIN-MICHIG4N SECTION SOCIETY OF AmRICAN FORESTERS 

It is resolved that the members of the Fifth Lake States Forest Tree 
Improvement Conference and the Wiscansin-Michigan Section of the Society 
of American Foresters unanimously express a vote of thanks and apprecia- 
tion to the following: 

John W. Macon of the Consolidated Water Power & Paper Company for 
the overall responsibility of getting this joint meeting operational; 

Hans Nienstaedt of the Northern Institute of Forest Genetics for 
arranging the field trips; 

King Sheldon of the Rhinelander Paper Company for local arrangements 
of food and shelter; 

Charles E, Rieck of the Wisconsin Conservation Department who 
assumed responsibility of registration for the meeting and to his female 
assistants generously provided by the Rhinelander Chamber of Commerce; 

Paul Smith and Edward Steigerwaldt for their arrangement of the -- 
"spontaneous entertainment" and to the following companies, all of which 
contributed the essential essence for such entertainment: Owens-Illinois 
Glass Company, The Nelson Company, Kimberly-Clark, Inc., Connor Lumber 
and Land Company, Rhinelander Paper Company, and the Nekoosa-Edwards 
Paper Company; the elected officers of the Lake States Forest Tree 
Improvement committee, Steve Spurr and John Macon, and the Wisconsin- 
Michigan Section of the Society of American Foresters, Don Mackie, Bob - 
Patton, and Bernie Stout, who have contributed their services the past 
2 years; and especially to Paul 0. Rudolf, Executive Secretary of the 
Lake States Forest Tree Improvement Committee, who, with skill and fore- 
sight and a loyalty and patience far beyond the call of duty, has guided 
the activities of this organization since its inception 8 years ago, 

F,  J. Hodge 
Rhinelander, Wisconsin E, N, Lee 
September 19, 1961 S. S. Pauley, Chairman, 

Resolutions Cornittee 



CONFERENCE BANQUET 

On t h e  evening of September 19,  t h e  conference banquet was he ld  a t  t h e  
Shorewood Vis ta  Reso r t ,  headquarters  f o r  t h e  F i f t h  Lake S t a t e s  Fo re s t  
Tree Improvement Conference. The e f f i c i e n t  and e n t e r t a i n i n g  master of 
ceremonies was Ken B u t t e r f i e l d ,  Supervisor  of t h e  Nicolet  Nat ional  F o r e s t ,  
The f e a t u r e  of t h e  evening program was a h igh ly  i n t e r e s t i n g  i l l u s t r a t e d  
t a l k  by Robert J, P a r e n t ,  Professor  of E l e c t r i c a l  Engineering and 
Di rec to r  of t h e  E l e c t r i c a l  Standards and Instrumentat ion Laboratory a t  
t h e  Univers i ty  of Wisconsin. The t i t l e  of h i s  paper was wi he Use of 
Ear th  S a t e l l i t e s  f o r  Weather Forecast ing."  Those a t  t h e  meeting gained 
some understanding of "weather s a t e l l i t e s : "  how they  look,  how they a r e  
cons t ruc t ed ,  and how they func t ion .  

FIELD STOPS ON THE PROGRAM OF THE 

FIFTH LAKE STATES FOREST TREE IMPROVEMENT 

COW ERENCE 

The F i f t h  Lake S t a t e s  Fo re s t  Tree Improvement Conference d i f f e r e d  from 
i t s  predecessors  i n  t h a t  t h e  major p a r t  was spent i n  t h e  f i e l d .  ~ u r i n ~  
t h e  2-day meeting, ha l f  a day was spent  i n  indoor s e s s ions  and 14 days 
i n  t h e  f i e l d .  

Most of t h e  f i e l d  s t o p s  represen ted  t r e e  improvement a c t i v i t i e s  of some 
of  t h e  member agenc ies  i n  t h e  Lake S t a t e s  Fo re s t  Tree Improvement Com- 
mittee. One o r  more r e p r e s e n t a t i v e s  of t h e  r e spec t ive  agenc ies  ac t ed  as 
t o u r  guides  a t  each s top ,  I n  t h e  fol lowing pages we give p e r t i n e n t  f a c t s  
p resen ted  by t h e  t o u r  guides .  

The Northern I n s t i t u t e  of Fo re s t  Genet ics  

I/ Tour Guides: Hans Nienstaedt  and S ta f f -  

The Northern I n s t i t u t e  of Fo re s t  Genet ics  was e s t ab l i shed  a t  Rhinelander,  
W i s . ,  i n  1957. The I n s t i t u t e  i s  a f i e l d  o f f i c e  of t h e  Lake S t a t e s  Fo re s t  
Experiment S t a t i o n ,  whose headquarters  a r e  maintained i n  S t .  Paul ,  Minn., 
i n  cooperat ion with t h e  Univers i ty  of Minnesota, I t  i s  one of t h r e e  
gene t i c s  i n s t i t u t e s  e s t ab l i shed  by t h e  U, S. Fo re s t  Serv ice  i n  t h e  United 
S t a t e s .  The o t h e r  two a r e  a t  P l a c e r v i l l e ,  C a l i f .  (Western), and Gul fpor t ,  
M i s s ,  (Southern).  

1/ S t a f f  members a s s i s t i n g  were P h i l i p  R. Larson, Phys io log i s t ;  
~ h o m a s  D, Rudolph, Research F o r e s t e r ;  Robert B. H i l l ,  Research F o r e s t e r ;  
Kenneth Kess l e r ,  P l a n t  P a t h o l o g i s t ;  and Richard P e t e r s ,  Propagator .  



The major purpose of t h e  r e sea rch  underway and planned a t  t h e  Northern 
I n s t i t u t e  i s  t o  c l a r i f y  t h e  b a s i c  gene t i c  and a s s o c i a t e d  phys io log i ca l  
p rocesses  of no r the rn  t r e e s  and t h e  f a c t o r s  t h a t  determine t h e i r  r e s i s t -  
ance t o  d i s e a s e s ,  i n s e c t s ,  drought ,  f r o s t ,  and o t h e r  major enemies, The 
p r a c t i c a l  o b j e c t i v e  i s  t o  improve t h e  h e r i t a b l e  q u a l i t y  of p l a n t i n g  s tock  
of t h e  nor thern  c o n i f e r  and hardwood spec i e s .  Cu r r en t l y  t h e  I n s t i t u t e  
has  30 a c t i v e  formal r e sea rch  p r o j e c t s  i n  phenology, physiology of 
f lower ing ,  e f f e c t  of growth subs tances ,  v a r i a t i o n  and s e l e c t i o n ,  i n h e r i -  
t ance  of c h a r a c t e r i s t i c s ,  t r e e  breeding,  and vege t a t i ve  propagat ion,  
There a r e  a l s o  a  number of informal  o r  exp lo ra to ry  s t u d i e s  underway, 
i nc lud ing  one on r a d i a t i o n  e f f e c t s  on t r e e s ,  

The I n s t i t u t e  i s  i d e a l l y  l oca t ed  f o r  i t s  experimental  work, Immediately 
ad j acen t  t o  i t  i s  t h e  Hugo Sauer Nursery, opera ted  by t h e  Wisconsin Con- 
s e r v a t i o n  Department i n  coopera t ion  with  t h e  U, S. F o r e s t  Serv ice  and 
producing 7 t o  9  m i l l i o n  young t r e e s  each year  f o r  f o r e s t  p l a n t i n g ,  I t  
o f f e r s  e x c e l l e n t  f a c i l i t i e s  f o r  observing e a r l y  s u r v i v a l  and growth of 
exper imental  s t ock ,  and most of t h e  s tock  used by t h e  I n s t i t u t e  i s  grown 
t h e r e ,  

Through i n t e r e s t e d  coope ra to r s ,  a l l  t h e  f o r e s t s  of t h e  Lake S t a t e s ,  re- 
g a r d l e s s  of ownership, provide a source of m a t e r i a l  from t r e e s  with  
supe r io r  o r  unusual c h a r a c t e r i s t i c s .  Outp lan t ing  a r e a s  f o r  progeny 
t e s t s  have been reserved i n  a l l  of t h e  Nat ional  F o r e s t s  s f  t h e  reg ion ,  
i nc lud ing  t h e  ad j acen t  Nico le t  and Chequamegon Nat ional  F o r e s t s ,  

The I n s t i t u t e  occupies  a  new 8,000-square-foot l abo ra to ry  bu i ld ing .  This  
bu i l d ing  has  space and equipment f o r  a n  eventua l  s t a f f  of 1 0  s c i e n t i s t s ,  
I t  i nc ludes  f o u r  controlled-environment rooms, an  e x c e l l e n t  l i b r a r y  where 
1 i t e r a t ; r e  on t r e e  g e n e t i c s  and physiology i s  being assembled, and ade- 
qua te  o f f i c e s .  F a c i l i t i e s  a r e  a v a i l a b l e  f o r  t i s s u e  c u l t u r e  and auxin 
bioassays.  Po l l en  i s  handled i n  s p e c i a l l y  cons t ruc ted  rooms with  tem- 
p e r a t u r e  and 'humidi ty  c o n t r o l ,  

Supplementing t h i s  main bu i l d ing  i s  a modern, f u l l y  automatic  greenhouse 
cover ing 2,400 square  f e e t ,  and an  a t t a ched  headhouse and o f f i c e  l abora-  
t o r y .  Nearby i s  s u f f i c i e n t  l a t h  house and coldframe space f o r  p r e sen t  
needs. 

R e s u l t s  of s t u d i e s ,  a s  they  become a v a i l a b l e ,  a r e  r epo r t ed  by t h e  Lake 
S t a t e s  F o r e s t  Experiment S t a t i o n  i n  a  s e r i e s  of Technical  Notes and 
S t a t i o n  Papers .  More comprehensive r e p o r t s  a r e  publ ished i n  s c i e n t i f i c  
and p ro fe s s iona l  j ou rna l s  o r  a s  s p e c i a l  b u l l e t i n s ,  

Between 1957, when t h e  I n s t i t u t e  was e s t a b l i s h e d ,  and September 1961, 
about 30 t e c h n i c a l  and more t han  a  dozen nontechnica l  a r t i c l e s  were pub- 
l i s h e d  on t h e  work of t h e  I n s t i t u t e .  Copies of t h e s e  and of o t h e r  r e p o r t s  
by t h e  S t a t i o n  s t a f f  may be ob ta ined  by w r i t i n g  t o  t h e  D i r e c t o r ,  Lake 
S t a t e s  Fo re s t  Experiment S t a t i o n ,  S t .  Paul  Campus, Un ive r s i t y  of Minnesota, 
S t .  Paul  1, Minn, 



I n s t i t u t e  of Paper Chemistry F i e l d  T r i a l s  on 

t h e  Ripco I n d u s t r i a l  Fo re s t  

I/ F i e l d  Guides: Dean W. Einspahr ,  Miles K ,  Benson, and Martin C, Mathes- 

The I n s t i t u t e  of Paper Chemistry has  s eve ra l  f i e l d  p l o t s  on t h e  Ripco 
I n d u s t r i a l  F o r e s t  of t h e  Rhinelander Paper Company near  Eagle R ive r ,  %is, 
These p l o t s  i nc lude  t r i a l s  of some l a r c h  spec i e s  and hybr ids ,  and f i e l d  
tests of va r ious  aspen po lyp lo id s ,  hybr ids ,  and o t h e r  s e l e c t e d  m a t e r i a l ,  

Explora tory  S tud i e s  i n  Larch 

There  has  been renewed i n t e r e s t  i n  l a r c h  a s  a  source of r a p i d l y  growing 
pulpwood, The f a s t  growth of c e r t a i n  l a r c h  spec i e s  and hybr ids  (espe- 
c i a l l y  La r ix  e u r o l e p i s )  has  been widely recognized,  and polyploidy i n  
l a r c h  i s  a l s o  a n  approach t h a t  looks promising. The m a t e r i a l s  p l an t ed  
i n  t h i s  a r e a  a r e  p a r t  of a  p re l iminary  t r i a l  e s t a b l i s h e d  t o  acqua in t  u s  
with  t h e  proper  methods of handl ing l a r c h  s eed l ings ,  check t h e  s u i t a -  
b i l i t y  of s e v e r a l  spec i e s  of l a r c h  f o r  use  i n  t h i s  a r e a  of Wisconsin, 
and s e rve  a s  a source of ma te r i a l  f o r  f u t u r e  exper imental  work with  l a r c h ,  
Two a d d i t i o n a l  l a r c h  spec i e s  t r i a l s  were e s t a b l i s h e d  t h i s  p a s t  s p r i n g  
employing e i g h t  a d d i t i o n a l  sources  of m a t e r i a l ,  

Ear ly  s u r v i v a l  ha s  been very good and he igh t  growth q u i t e  promising f o r  
t h e  f i v e  l o t s  p l an t ed  he re  ( t a b l e  1 ) .  The t r e e s  l i s t e d  a s  Dunkeld h y b r i d  
l a r c h  (Lar ix  e u r o l e p i s )  T r a i l s i d e  No. 9 a r e  s eed l i ngs  ob ta ined  from Dave 
~ o o G /  a s  2-0 s tock  i n  1957. H e  c o l l e c t e d  t h e  seed from one of t h e  
DurrkeLd hybr ids  growing on t h e  Cooxrox Fo re s t  i n  New York, The t r e e s  
were f i e ld -p l an t ed  i n  1957, The o t h e r  fou r  sources  of l a r c h  l i s t e d  below 
were a l s o  ob ta ined  from Dave Cook and p l an t ed  ou t  a s  2-2 s tock  i n  1958, 

1, S-1894--Larix decidua v a r ,  polonica from Kroscienko Fo re s t  
D i s t r i c t ,  Pieniny M t  . , poland,  e l e v a t i o n  2,300 f e e t  . 

2,  S-3887--Larix decidua from Pa t e rn ion ,  A u s t r i a ,  e l e v a t i o n  2,130 
f e e t  , 

3, Kur i l e  Daburian l a r c h  select ion--Larix  gmelini  va r ,  japoniea 
from a p l a n t a t i o n  i n  Cen t r a l  Hokkaido, e l e v a t i o n  1,500-1,658 
f e e t ,  

4 ,  S-357--Kurile Dahurian l a r c h  select ion--Larix  gmelini  va r ,  
japonica from a p l a n t a t i o n  i n  Cen t r a l  Hokkaido, e l e v a t i o n  1,500- 
1 ,650  f e e t ,  

1/ Respec t ive ly  Research Assoc ia te ,  Research A s s i s t a n t ,  and Research 
~ide,-  he I n s t i t u t e  of Paper Chemistry, Appleton, W i s .  

2/ A f o r e s t e r  wi th  t h e  New York Conservat ion Department and a. grower 
of l a r c h  i n  h i s  own r i g h t .  



Table 1,--Height and survival--Ripco l a r c h  measurements, f a l l  1960 

Species  Se l ec t i on  
* 

' Average : Surviva l  : 
height  

Percent  F e e t  

Dunkeld l a r c h  T r a i l s i d e  No, 9 90 5.5 
P o l i s h  l a r c h  SL-1894 98 5.8 
European l a r c h  SL-1887 100 3,7 
Kur i l e  Dahurian 

l a r c h  S-357 100 6.2 
Kur i l e  Dahurian 

l a r c h  L, gmelini var.  japonica 100 6.2 - 

Comparison of Several  Aspen Hybrids 

During 1959 a s e r i e s  of  c ros se s  was made between n a t i v e  aspens (b ig tooth  
and quaking aspens)  and Populus a lba  P. tremula v a r ,  davidiana,  and P, -* - -- 
s i ebo ld i .  Our i n t e r e s t  i n  t he se  c ros se s  included p o s s i b l e  r e s i s t a n c e t o  
Napicladium tremulae and Hypoxylon pruinatum and t h e i r  genera l  s u i t a b i l i t y  
i n  t h e  Lake S t a t e s ,  None of t h e  ma te r i a l s  used a s  t e s t  t r e e s  i n  t h i s  
t r i a l ,  wi th  t h e  except ion of XA-G-22-59, demonstrated except iona l  growth 
i n  t h e  year  they  were grown i n  t h e  nursery.  

Despi te  t h e s e  r e s u l t s ,  i t  seemed d e s i r a b l e  t h a t  t h i s  ma te r i a l  be t e s t e d  
f u r t h e r  because of t h e  mu l t i p l e  i n t e r e s t s  involved. Consequently Experi- 
mental T r i a l  XI1 was e s t a b l i s h e d  i n  t h e  sp r ing  of 1960 a s  a 3 - r ep l i ca t e ,  
randomized block des ign ,  employing 36 t r e e s  p e r  p l o t ,  A 9x9-foot spacing 
was maintained, and growth measurements a r e  t o  be confined t o  t h e  i n t e r i o r  
1 6  t r e e s ,  with t h e  o u t e r  20 t r e e s  se rv ing  a s  border  trees, Four of t h e  
e i g h t  t ypes  of test m a t e r i a l s  had enough a d d i t i o n a l  test t r e e s  f o r  t h e  
establ ishment  of another  r e p l i c a t i o n ,  

Table 2 provides  growth and su rv iva l  information on Experimental T r i a l  
XII, A l l  m a t e r i a l s  p lan ted  i n  t h i s  t r i a l  were root-pruned and c u t  back 
t o  a he igh t  of 12  t o  14  inches  when t h e  t r e e s  were l i f t e d  p r i o r  t o  f i e l d  
p l a n t i n g ,  Again XA-G-22-59, which a t t a i n e d  a he igh t  of 3.2 f e e t  from 
seed i n  1 year  i n  t h e  nursery ,  had t h e  bes t  average he ight  a f t e r  t h e  
f i r s t  year  i n  t h e  f i e l d ,  



Table 2.--First-year growth and su rv iva l  i n  Experimental T r i a l  XI1 

Parent  spec i e s  ( a l l  Populus) 'Average: Su rv iva l ,  
C r o s s n o ,  . height :  1960 . 

Seed paren t  Po l l en  paren t  : : 1960 : . 
Feet  Percent  

P. t remuloides  - P, t remuloides  XT-9-59 (Control)  2,6 98 
Do P, s i e b o l d i  XT-S-29-59 2-4 92 - 
Do P, tremula var .  - 

davidiana XT-DA-30-59 2.8 98 
P, a lba  P. g randidenta ta  XA-(3-22-59 3 , s  92 
F, t remuloides  - P. tremula var.  - 

davidiana XT-DA-18-59 2.8 100 -- 
P, grandidenta ta  - do. 2.7 98 XG-DA-26-59 

Do P, a l b a  XG-A-5-57 2.8 92 - - 
#, tremula var .  - 

davidiana (Open p o l l i n a t e d )  DA-4-59 2.5 - 98 

Comparison of Natural  and A r t i f i c i a l l y  Produced 

T r i p l o i d s  with Diploid Control  Trees  

Experimental T r i a l  X was e s t ab l i shed  i n  t h e  sp r ing  of 1959 t o  compare 
growth and genera l  f i e l d  performance of s eve ra l  sources  of t r i p l o i d  aspen 
wi th  each o t h e r  and with s e l ec t ed  d i p l o i d s ,  The t r i a l  has  an  a d d i t i o n a l  
o b j e c t i v e  of checking t h e  f e a s i b i l i t y  of a so-cal led "root  suckert t  method 
of e s t a b l i s h i n g  experimental  ma te r i a l s .  This  method involves  p l a n t i n g  
t h e  experimental t r e e s  a t  a wide spacing (9x9 f e e t ) ,  t r e a t i n g  t h e  a r e a  t o  
con t ro l  weeds, and then c u t t i n g  back t h e  t r e e s  a f t e r  2 o r  3 y e a r s t  growth 
t o  induce r o o t  suckering.  The o b j e c t i v e  of such a procedure i s  t h e  pro- 
duc t ion  of a high-densi ty  s tand  which would be l e s s  prone t o  i n s e c t  
damage and could be e s t a b l i s h e d  with t h e  expendi ture  of a minimum amount 
of experimental  m a t e r i a l ,  

The experimental ma te r i a l  involved i n  t h i s  t r i a l  included roo t  sp rou t s  
from two n a t u r a l  t r i p l o i d  t r e e s  (T-160 and T-2-56)! t r i p l o i d  s eed l ings  
from two c r o s s e s  between nor thern  sources  of d i p l o i d  quaking aspen and 
t e t r a p l o i d  P. tremula from Sweden (XT-TA-10-58 and XT-TA-14-58); d i p l o i d  
s eed l ings  fGom a c r o s s  between two quaking aspen of average form and r a t e  
of growth (XT-12-58); and seedl ings  from an  open p o l l i n a t e d  seed source 
near  t h e  Ripco Experimental Farm. The p l a n t i n g  s tock  used i n  t h i s  experi-  
mental t r i a l  had been grown 1 year i n  t h e  nursery  and was 1 8  t o  24 inches  
i n  he ight  when l i f t e d  and c u t  back t o  12  t o  1 4  inches p r i o r  t o  f i e l d  
p l a n t i n g  . 



A f o u r - r e p l i c a t e ,  randomized block des ign  was employed. Each p l o t  con- 
Gained 16 t e s t  t r e e s  p l an t ed  a t  a 9x9-foot spacing,  A s i n g l e  row of 
border  t r e e s  was placed around t h e  e n t i r e  t r i a l  and between each p l o t  i n  
t h e  t r i a l ,  The o b j e c t i v e  of t h e  border trees was t o  reduce border  e f f e c t s  
and reduce mixing of roo t  suckers  from a d j o i n i n g  experimental  p l o t s ,  
Table 3 p r e s e n t s  f i r s t  and second year survival and growth informat ion 
on t h i s  t r i a l ,  

Table 3,--Growth and s u r v i v a l  i n  Experimental  T r i a l  X 

* Average he igh t  1 Surv iva l  
* 

Kind of m a t e r i a l  Lot number 
1959 1960 1959 * 1960 

* 

Feet  Fee t  Percen t  Percen t  
P -- 

I n t e r  spec i e s  c r o s s  XT-TA-10-58 3,2 5,2 98 100 
I n t e r s p e c i e s  c r o s s  XT-12-58 3 ,8  6 , 2  100 100 
I n t e r s p e c i e s  c r o s s  XT-TA-14-58 3.4 5,s 100 100 
Open-pollinated T-66A-57 3 , 2  5,4 98 100 
Root sp rou t s  T-160 2.8 5 ,2  100 97 
Root s p r o u t s  T-2-56 2 ,8  4,9 97 100 

Comparison of Performance 

of Se l ec t ed  Ma te r i a l s  on Con t r a s t i ng  S i t e s  

Experimental T r i a l  X I  was e s t a b l i s h e d  i n  t h e  s p r i n g  of 1959 and c o n s i s t s  
of f i e l d  p l a n t i n g s  l oca t ed  a t  t h e  Kimberly-Clark t e s t  a r e a  near  Marenisco, 
Mich; t h e  Corne l l  t e s t  a r e a  near  Cornucopia, ii ' is,;  and t h e  Ripco Experi-  
mental Farm near  Eagle  R ive r ,  W i s ,  The o b j e c t i v e  of t h i s  s tudy  was t o  
t e s t  t h e  r e a c t i o n  of s e l e c t e d  m a t e r i a l s  t o  c o n t r a s t i n g  environments 
( i nc lud ing  c l ima te ,  s o i l s ,  and vege t a t i on ) .  The importance of  t h i s  type 
of approach has  become inc rea s ing ly  ev iden t  because of t h e  p r a c t i c a l  
in format ion  such t e s t i n g  prov ides  regard ing  t h e  a d a p t a b i l i t y  of improved 
m a t e r i a l s ,  

A s  a  p re l iminary  approach t o  t h i s  problem, t h r e e  t ypes  of t e s t  m a t e r i a l s  
were p l an t ed  i n  t h r e e  l o c a t i o n s  t h a t  d i f f e r  cons iderab ly  i n  c l ima te  and 
s o i l s .  Vegetat ive compet i t ion a l s o  var ied  from heavy on t h e  Kimberly- 
Cla rk  t e s t  a r e a  t a  l i g h t  on t h e  Ripco Experimental  Farm, The t h r e e  t e s t  
m a t e r i a l s  used were widely d ivergent  i n  t h e i r  o r i g i n  a s  i n d i c a t e d  on t h e  
fo l lowing  page, 



1, T-36-56--Root s p r o u t s  of a n a t u r a l  t r i p l o i d  quaking aspen  found 
i n  Upper liliehigan, 

2 ,  XT-TA-14-58--Seedkings from a c r o s s  between a  d i p l o i d  Populus  
t r e m u l o i d e s  and a t e t r a p l o i d  P ,  t r emula ,  

3, XT-G-13-58--A hybr id  between P, t r emulo ides  and P, g r a n d i d e n t a t a ,  - - 

This  exper imenta l  t r i a l ,  of which a s i n g l e  r e p l i c a t i o n  i s  r e p r e s e n t e d  
h e r e ,  was e s t a b l i s h e d  wi th  what might be c a l l e d  1-0 s t o c k ,  I n  t h e  f a l l  
o f  1960, a f t e r  two growing seasons ,  t h e  s u r v i v a l  of t h e  t e s t  t r e e s  was 
L O O  p e r c e n t ,  and XT-TA-14-58 averaged 5,9 f e e t ,  T-36-56 averaged 5 , 2  
f e e t ,  and XT-G-13-58 averaged 3,6  f e e t  i n  h e i g h t ,  

The U n i v e r s i t y  of Wisconsin - 

F o r e s t  Tree  Improvement Research P l o t s  

S t a r k s ,  Wisconsin 

Tour Guide: Robert  G. ~ i t t l /  

The p l o t s  a t  S t a r k s  a r e  one of s e v e r a l  t r e e  improvement o u t p l a n t i n g  a r e a s  
e s t a b l i s h e d  by t h e  U n i v e r s i t y  of Wisconsin, Represented h e r e  a r e  seed 
source  p l a n t i n g s  of Scotch p i n e ,  p i n e  f i e l d  g r a f t i n g  t r i a l s ,  and unusual 
forms of r e d  p i n e ,  

Scotch Pine Seed Source S tudy  - 

The U n i v e r s i t y  of  Wisconsin i n  coopera t ion  wi th  t h e  Wisconsin Conserva- 
t i o n  Department h a s  under taken a  number of smal l - sca le  provenience t r i a l s  
wi th  Scotch p i n e ,  The seed used i n  t h e s e  t r i a l s  was ob ta ined  by p e r s o n a l  
c o n t a c t  from f o r e s t  g e n e t i c s  r e s e a r c h  c e n t e r s ,  was c o l l e c t e d  from normal 
and p l u s  s t a n d s  i n  Europe, and i s  a l l  open-po l l ina ted ,  The s o u r c e s  do 
n o t  sample t h e  s p e c i e s s  range complete ly ,  bu t  they  r e p r e s e n t  a  nor th -  
sou th  t r a n s e e t  through t h e  wes te rn  p a r t  of t h e  range from s o u t h e r n  Spain  
t o  n o r t h e r n  Scand inav ia  ( t a b l e  11, 

The t r i a l  a t  S t a r k s  was e s t a b l i s h e d  i n  t h e  s p r i n g  of 1957 w i t h  2-2 s tock ,  
A 5x6 r e c t a n g u l a r  l a t t i c e  d e s i g n  was used,  T r e e s  were p l a n t e d  on a 6x6- 
f o o t  s p a c i n g  i n  6x6-tree p l o t s ,  Each source  i s  r e p r e s e n t e d  i n  each r e -  
p l i c a t i o n  once and t h e r e  a r e  t h r e e  r e p l i c a t i o n s  on t h i s  t r i a l  s i t e ,  
Thus ,  36 x 3 o r  188 t r e e s  of each seed source  were p l a n t e d  h e r e ,  The 
e n t i r e  t r i a l  i s  r e p l i c a t e d  i n  nor thwes te rn  Wisconsin n e a r  Cordon and 
p o r t i o n s  of t h e  t r i a l  a re  combined wi th  o t h e r  l o t s  i n  a  t r i a l  i n  c e n t r a l  
W i s c ~ n s i n  sou th  of Wisconsin Rapids,  A f t e r  o n l y  5 y e a r s  i n  t h e  f i e l d  a  
number of s t r i k i n g  d i f f e r e n c e s  between seed l o t s  can be observed,  

3.j A s s i s t a n t  P r o f e s s o r ,  Department of Gene t ics ,  U n i v e r s i t y  of  - 
V{iseonsin, Madison 6 ,  Wisconsin,  



Table 1.--Origins of Scotch p ine  used i n  Univers i ty  of Wisconsin 

t r i a l s  a t  S t a rks ,  W i s .  

- - 

Lot number : 
. 

Seed source 

F i lphus ,  S, Finnskoga, Sweden; p l u s  s tand  
Fredr ika ,  ~ i s t e r b o t t e n ,  Sweden; 6 4 O  15 '  Narth Lat.  ; stand- 
a r d  populat ion seed 
~ o r s g s ,  Xdals l ide$,  8ng . ,  Sweden 
M a l i l l a ,  Kalmar l a n ,  s tand  c o l l e c t i o n  a f t e r  open po l l i na -  
t i o n ,  Sweden 
Kujdalen, Vxrmland , Sweden 
Malselv (I?. Norway, in land)  (above A r c t i c  C i r c l e )  
Boden, Lappland, Sweden (near A r c t i c  C i r c l e )  
Vreten ~ X s t e r g o t l a n d ,  Sweden f t 
Runns jon,  Vgrmland , Sweden 
sj;ryd, Vastergot land,  Sweden 
Thuna, Gotland, Sweden 
Ho~eda  , ~mgland ,  Sweden 
S joarg  , Bleginge , Sweden 
Everlof , Skane , Sweden 
Sundmo, Angermanland, Sweden 

~ r g f  e ,  Bleuburgsches Revier Tambach, Germany 
AF , ~Gneburg  P r  . D.  Suderburg, Germany 
AF : Dm (VlJ3-6) Germany 
AF : Ndb. Opf, (VJ4-7) S t a d t f o r s t  T i r schenreu th ,  Germany 
AF : Lnoaben 100 (VlJBay, 3-6) F, A ,  Unterhauser,  Germany 
Wiesbaden 3, Germany 
Norbaden 66, Germany 
~ i e s b a d e n  10,  Germany 
Forstamt Falkenberg, Germany 

SY-58 Terue l ,  Spain 
SY-59 Granada, C i r r o  Trebenque, Spain 
SY-60 Burgos, Spain 

CSY-1 P l a n t a t i o n  i n  Spruce Woods Reserve, Manitoba, Canada 



F i e l d  Gra f t i ng  of P ine  

Another phase of t r e e  improvement r e sea rch  i s  t h a t  concerned with  vege- 
t a t i v e  propagat ion.  F i e l d  g r a f t i n g  i s  one means of vege t a t i ve  propaga- 
t i o n  which has  proved t o  be very s a t i s f a c t o r y  and r e l a t i v e l y  inexpensive 
when compared t o  greenhouse g r a f t i n g ,  The f i e l d  g r a f t s  here  on t h e  
Univers i ty  Po t a to  Research Farm were made dur ing  t h e  s p r i n g  of 1956, 
Although they  have been managed f o r  o t h e r  purposes ,  one can s t i l l  a s s e s s  
t h e i r  growth and development reasonable  we l l ,  

Unusual Forms of  Red Pine 

Occas iona l ly  t h e r e  occur  i n  f o r e s t  t r e e s  ( a s  i n  o t h e r  k inds  of p l a n t s )  
unusual o r  a b e r r a n t  growth types .  These a r e  c a l l e d  mutat ions ,  D i f f e r i n g  
from t h e  normal o r  wi ld  t ype ,  they o f t e n  provide t h e  p l a n t  breeder  with  
m a t e r i a l  s u i t a b l e  f o r  more d e t a i l e d  gene t i c  s t u d i e s .  A number of mutant 
t ypes  have been found f o r  red p ine ,  one of which i s  seen here  a s  a com- 
p a c t ,  bushy growth type ,  Other mutant types  t h a t  have been found inc lude  
a "snake type" and a number of a c u t e l y  branch-angled o r  f a s t i g i a t e  i nd i -  
v idua l s ,  Severa l  suspected co lo r  phase mutat ions  a r e  a l s o  under observa- 
t i on ,  

"super spruce" P l a n t a t i o n  of t h e  

Consol idated Water Power and Paper Company 

Tour Guide: John ~ a c o & /  

These p l a n t a t i o n s  con t a in  t r e e s  which were chosen i n  t h e  Consol idated 
Water Power and Paper Company nursery  f o r  t h e i r  excep t iona l l y  good he igh t  
growth, With t h e  thought t h a t  t h i s  express ion  of energy would a l s o  be 
apparent  i n  f i e l d  p l a n t i n g s ,  about 3200 of t h e s e  t a l l  t r e e s  have been 
p lan ted  i n  t h i s  a r ea .  

The f i r s t  p l a n t i n g  was made i n  1950, when about 1600 super spruce were 
s e t  ou t .  I n  one p l a n t a t i o n  960 of t h e s e  t r e e s  were i n t e r p l a n t e d  i n  rows 
w i t h  c o n t r o l  t r e e s  which represen ted  t h e  average run of s t ock  from t h e  
Consolidated nursery  f o r  t h a t  year .  These t r e e s  have been examined every 
year  f o r  12  growing seasons ,  

Analys i s  of measurements made on super  and c o n t r o l  t r e e s  r e v e a l s  t h a t  a 
high p ropo r t i on  of t h e  white  spruce t r a n s p l a n t s  t h a t  e x h i b i t  except ion-  
a l l y  good he igh t  growth i n  t h e  nursery  can be expected t o  produce s u p e r i o r  
he igh t  growth i n  t h e  f i e l d  f o r  a t  l e a s t  12  years  a f t e r  p l an t i ng .  F o r t y  
percen t  of t h e  super  t r e e s ,  and only t e n  percen t  of t h e  r e g u l a r  t r e e s  are 
c u r r e n t l y  showing very good he igh t  growth. A t  t h e  end of 10  yea r s ,  

1/ Research F o r e s t e r ,  Consol idated Water Power and Paper Company, - 
Rhinelander ,  W i s .  



BB p e r c e n t  of t h e  super  t r e e s  had a  n e t  h e i g h t  i n c r e a s e  of a t  l e a s t  twice 
the amount expected f o r  r e g u l a r  n u r s e r y  s tock ,  Kone of t h e  c o n t r o l  s t o c k  
met t h i s  s t a n d a r d  ( t a b l e  1 ) ,  

Table I,--Mean h e i g h t  of super  sp ruce  and r e g u l a r  sp ruce  

i n  1950 p l a n t a t i o n  

Number of  Mean h e i g h t  
* 

growing seasons  D i f f e r e n c e  
a f t e r  p l a n t i n g  * Super sp ruce  Regular  spruGe 

Feet F e e t  F e e t  

I n  1956 a n o t h e r  s e t  of super  sp ruce  was p l a n t e d  t o  check t h e  growth h i s -  
t o r y  of t h e  1950 p l a n t i n g  and t o  g i v e  u s  in format ion  on o t h e r  e h a r a c t e r -  
i s t i c s  wEieh may be i n h e r i t e d ,  The b e s t  708 whi te  sp ruce  t r e e s  (ou t  of 
about  440,008) were chosen and were i n t e r p l a n t e d  wi th  c o n t r o l  t r e e s ,  
None of  t h e s e  2-2 "superg' t r e e s  were s h o r t e r  t h a n  1'7 i n c h e s  a t  t h e  t ime 
t h e y  were l i f t e d  from t h e  n u r s e r y ,  whereas mean h e i g h t  f o r  t h e  r e g u l a r  
s t o c k  was 7 , 6  inches .  Heavy c l i p p i n g  by snowshoe h a r e s  h a s  kep t  the 
growth r a t e  of t h e s e  t r e e s  s l i g h t l y  below t h a t  of the 1950 t r e e s ,  bu t  
t h e  growth p a t t e r n  i s  very  c l o s e  t o  t h a t  shown i n  t h e  1958 p l a n t i n g ,  



Hardwood m r k i n g  Demonstration on t h e  Argonne 

Experimental Fo re s t  

Tour Guides: R .  D. Jacobs,  R ,  B. H i l l ,  S tan ley  Eurd, and R. K. ~ r a i d . 1  

I n  a  second-growth no r the rn  hardwood s tand  on t h e  Argonne Experimental 
Fo re s t  a  ha l f -acre  p l o t  was l a i d  out  and a l l  t r e e s  on i t  were numbered 
and measured. The p r i n c i p a l  spec i e s  were sugar  maple, basswood, and 
yellow b i r c h ,  Stand basa l  a r e a  was 134 square f e e t  and gross  volume some 
1 0  M board f e e t  p e r  a c r e  ( t a b l e  1 ) .  

P r i o r  t o  t h e  conference t h e  ha l f -acre  p l o t  was marked f o r  c u t t i n g  by a  
g e n e t i c i s t ,  a  research  f o r e s t e r ,  an  i n d u s t r i a l  f o r e s t e r ,  and a  Nat ional  
Fo re s t  o f f i c e r ,  Marking was done by p l ac ing  a  colored t a g  (a d i f f e r e n t  
co lo r  f o r  each marker) on each t r e e  t o  be cu t .  The t a g s  were removed 
immediately a f t e r  marking so t h a t  none of t h e  markers knew what h i s  col-  
leagues had done. 

The o b j e c t i v e s  of t h e  d i f f e r e n t  markers were a s  follows: 

I. Gene t i c i s t  -- Remove a l l  t r e e s  with undes i rab le  c h a r a c t e r i s t i c s  
t h a t  probably a r e  h e r i t a b l e  (such a s  poor form, t h i c k  l imbs ,  
broad crowns, poor branch angle ,  s u s c e p t i b i l i t y  t o  i n j u r y ) ,  

2.  I n d u s t r i a l  F o r e s t e r  -- The o b j e c t i v e  i n  marking t h i s  p l o t  was 
two-fold: (1) To develop group s e l e c t i o n  management, and (2 )  
t o  remove t h e  i n f e r i o r  q u a l i t y  t r e e s  i n  a  commercial type 
opera t ion .  

Basal  a r e a  was no t  used a s  a marking guide. Ins tead ,  a l l  t r e e s  
were c l a s sed  i n  one of t h e  fol lowing groups, and those  of 
c l a s s  3 were removed: (1)  Trees adapted t o  t h e  s i te  and which 
w i l l  produce two c l e a r  l ogs  of high-value products  a t  t h e  end 
of t h e  r o t a t i o n ,  ( 2 )  t r e e s  of in te rmedia te  q u a l i t y  and whose 
r e t e n t i o n  i n  t h e  s tand  i s  dependent upon q u a l i t y ,  s tock ing  needs,  
spec i e s  composition, and s u i t a b i l i t y  t o  s o i l  t ype ,  and (3)  t r e e s  
of i n f e r i o r  q u a l i t y  which would add only increased  quan t i t y  of 
low-value products  throughout t h e  r o t a t i o n  age of t h e  s tand.  

3. The Research F o r e s t e r  and t h e  Timber Management A s s i s t a n t  each 
used h i s  own judgment i n  applying t h e  recommendations given i n  
Lake S t a t e s  Fo re s t  Experiment S t a t i o n  Paper 56, "Marking Guides 
f o r  Northern Hardwoods." E s s e n t i a l l y  t h i s  p rovides  f o r  reducing 

1," Respec t ive ly ,  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 ,  Three Lakes, W i s .  ; Research F o r e s t e r ,  Lake S t a t e s  F o r e s t  Experi-  
ment S t a t i o n ,  Rhinelander ,  Wis.; F o r e s t e r ,  Consolidated Water Power and 
Paper Co., Rhinelander ,  Wis.; and Timber Management A s s i s t a n t ,  Nico le t  
Nat ional  F o r e s t ,  Rhinelander ,  W i s .  



Table 1.--Summary t ab l e :  Hardwood marking demonstration p l o t ,  

Argonne Experimental F o r e s t  

Size I Sugar Bass- Yellow I 
. 

Other 
c l a s s  Total  : maple : wood : b i r c h  : hardwoods : 

( inches)  - 

NWER OF TREES PER ACRE 

20+ 2 -- 2 -- - - - - 4 - 
Tota l  98 60 12  12 182 

BASAL AREA PER ACRE 

Tota l  

GROSS  VOLUME,^' BD. FT. PER ACRE 

TOTAL VOLUME , /  CORDS PER ACRE 

1/ Gross volume, Scr ibner  Rule,  above a  1-foot  stump t o  an  8-inch 
i n s i d e  bark top  diameter  o r  where merchantab i l i ty  i s  l i m i t e d  by bran- 
ches ,  d e f e c t ,  o r  deformity.  Table No. 1, U.S.D.A. Tech. Bul. 1104, 
Composite Volume Tables f o r  Timber and Their  Appl ica t ion  i n  t h e  Lake 
S t a t e s .  1954. 

I 

2/ Estimated c u l l  (sample of 1 8  t r e e s ) ,  24.3 percent .  - 
3/ Volane of stems and branches t o  a  4-inch top  i n  rough co rds ,  in -  

c lud ing  sawlog t r e e s .  Local volume t a b l e  no. 2,  Argonne Experimental 
F o r e s t ,  



t h e  s tocking  t o  about 70 square f e e t  of ba sa l  a r e a  i n  t r e e s  of 
sawtimber s i z e  (10 inches and up i n  d.b,h.) by removing t h e  
t r e e s  of poores t  q u a l i t y  and p o t e n t i a l .  

A t  t h e  t i m e  of t h e  f i e l d  s top  t h e  colored markers were placed on t h e  
des igna ted  t r e e s  and t h e  f o r e s t e r s  who had done t h e  marking were on hand 
t o  exp la in  why they had marked a s  they d i d ,  Since t imber marking i s  a n  
a r t  r a t h e r  than  a s c i ence ,  and thereby sub jec t  t o  cons iderab le  i nd iv idua l  
i n t e r p r e t a t i o n ,  t h e r e  were d i f f e r e n c e s  i n  t h e  marking, p a r t i c u l a r l y  on 
an  i nd iv idua l - t r ee  b a s i s ,  Despi te  t he se  d i f f e r e n c e s  t h e r e  seemed t o  be 
s u r p r i s i n g l y  good agreement between t h e  t h r e e  jobs i n  t h e  basa l  a r e a  of 
t h e  r e s i d u a l  s tand  ( t a b l e  2) .  From a t echn ica l  s t andpo in t ,  what was 
shown he re  was t h a t ,  r ega rd l e s s  of o b j e c t i v e s  o r  persona l  experience,  
no r the rn  hardwood management i n  t h e  Lake S t a t e s  i s  f a i r l y  uniform. 

Table 2.--Marking summary of hardwood demonstration p l o t ,  

Argonne Experimental Fo re s t  

V n J l l m ~  nf sawlog t r e e s  ' 
: Tota l  

I n d u s t r i a l  f o r e s t e r  
Nat ional  Fo re s t  o f f i c e r  
Research f o r e s t e r  
Gene t i c i s t  

I n d u s t r i a l  f o r e s t e r  
Nat ional  Fo re s t  o f f i c e r  
Research f o r e s t e r  
Gene t i c i s t  

Sq* f t ,  

- - 

Bd* f t *  Bd* f t .  

MARKED PER ACRE 

RESIDUAL PER ACRE 

Cords 

Questions from v i s i t o r s  t o  t h e  demonstration provided i n t e r e s t i n g  d iscus-  
s i on  on t h e  ground. Much of t h e  d i s cus s ion  was conducted i n  small  groups, 
with o r  without t h e  markers. The f a c t  t h a t  group s e l e c t i o n  was advocated 
a s  a system of management by t h e  i n d u s t r i a l  f o r e s t e r  r a t h e r  than  t h e  
usua l  i nd iv idua l  t r e e  s e l e c t i o n  brought ou t  cons iderab le  d i s cus s ion  and 
mild disagreement.  However t h e  reasons given by t h e  marker f o r  suggest-  
i n g  t h e  use of group s e l e c t i o n  were: (1)  To secu re ,  i f  p o s s i b l e ,  b e t t e r  



spec ie s  composition and avoid a maple monotype which i s  prevalent  through- 
out  much of t h e  a rea  and (2)  t o  avoid t h e  heavy deer  browsing t h a t  has 
inf luenced and re ta rded  t h e  development of good hardwood regenerat ion i n  
t h i s  immediate a r e a ,  The assumption was t h a t  openings would help t o  
"force" t h e  growth of newly e s t ab l i shed  hardwood regenera t ion ,  fol lowing 
4 l i b e r a l  deer  seasons i n  t h i s  a r e a ,  

Regional Jack Pine Seed Source Study 

Tour Guides: Thomas D. Rudolph, Paul 0. Rudolf, and Hans NienstaedtLi 

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 p ine  seed source 
study t o  complement two such s t u d i e s  a l ready underway, one i n  Minnesota 
and one i n  Michigan, The primary ob jec t ive  was t o  study r a c i a l  d i f f e r -  
ences i n  jack p ine  within t h e  Lake S t a t e s ,  

Cooperating f e d e r a 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 p ine  s tands  i n  t h e  t h r e e  Lake S t a t e s  dur ing  1951 and 1952 
( t a b l e  1 ) .  Each c o l l e c t i o n  was made from dominant and codominant t r e e s  
i n  a s tand considered good f o r  i t s  l o c a l i t y ,  Seedl ings were grown f o r  2 
years  i n  t h e  General Andrews S t a t e  Nursery a t  Willow River ,  Minn,, and 
i n  t h e  Hugo Sauer S t a t e  Nursery a t  Rhinelander,  W i s e  

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  ( t a b l e  2), 
one of which i s  t h e  p l a n t a t i o n  on t h e  Argonne Experimental Fo res t ,  This  
p l a n t a t i o n  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 l u s  a source designated a s  " local"  and se l ec t ed  from s tock  grown a t  t h e  
Toumey Nursery, Watersmeet, Mich,, f o r  general d i s t r i b u t i o n ,  A 2-row 
i s o l a t i o n  s t r i p  of t h i s  " local t f  s tock surrounds t h e  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  
p l a n 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 ,  The t r e e s  were p lanted  5 f e e t  a p a r t  
with 5 f e e t  between rows, 

Survival  counts made a t  t h e  end of t h e  f i r s t  growing per iod  i n  t h e  f i e l d  
showed considerable v a r i a t i o n  between seed sources,  but  no d e f i n i t e  pa t -  
t e r n s  of d i f f e rences  were apparent .  F i rs t -year  l o s s e s  were replaced i n  
t h e  sp r ing  of 1955, and stocking averaged about 98 percent  a t  t h e  end of 
t h e  second year i n  t h e  f i e l d ,  Small d i f f e rences  i n  he ight  between seed 
sources were found i n  t h e  second-year measurements, but  no t r ends  were 
ev ident ,  

The average he ights  obtained a t  t h e  end of t h e  f i f t h  year  i n  t h e  Argonne 
p l a n t a t i o n  showed a wider range between seed sources than was found i n  
e a r l i e r  measurements, The g r e a t e s t  average he igh t ,  6.03 f e e t ,  was 

1," S ta f f  members of t h e  Lake S t a t e s  Fores t  Experiment S t a t i o n ,  Re- - 
spec t ive ly  Research Fores t e r ,  Rhinelander,  Wis.; Research Fores t e r ,  S t ,  
Paul ,  Minn.; and Gene t i c i s t ,  Rhinelander, W i s .  
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a t t a i n e d  by source 1618 from Alpena County, Michigan, and t h e  poores t  
he igh t  growth was found i n  sources  1591 and 1593 from no r theas t e rn  Minne- 
s o t a ,  and i n  t h e  " local"  source,  o r i g i n a t i n g  on t h e  Ottawa Nat ional  
Fo re s t  (and 1 year  younger from seed than  t h e  o t h e r  sources) .  These 
t h r e e  sources  were approximately a foo t  s h o r t e r  on t h e  average than  
source 1618 ( t a b l e  3 ) ,  Surv iva l  showed wide d i f f e r e n c e s  between sources  
i n  t h e  f i f t h  yea r ,  The lowest s tock ing  was found i n  source 1611, t h e  
southernmost c o l l e c t i o n  i n  Wisconsin with 77,7 pe rcen t ,  and t h e  b e s t  i n  
source 1600 with 96,9 percent  ( t a b l e  3) ,  

I n  a d d i t i o n  t o  measurements of he ight  and s u r v i v a l ,  o t h e r  measurements 
and observa t ions  have been made i n  t h i s  and t h e  o t h e r  p l a n t a t i o n s ,  Dif- 
fe rences  between seed sources  have been noted i n  s u s c e p t i b i l i t y  t o  t h e  
white-pine weevil  and o t h e r  i n j u r i o u s  agen t s ,  and i n  win te r  f o l i a g e  
c o l o r ,  

A r e c e n t l y  completed s tudy  revealed highly s i g n i f i c a n t  d i f f e r e n c e s  i n  
t h e  occurrence of lammas growt$/ and p r o l e p s i s /  between seed sources  
i n  s i x  of t h e  seed source p l a n t a t i o n s  s tud ied  i n  3 success ive  yea r s ,  i n -  
d i c a t i n g  t h a t  t h e  tendency t o  form these  l a t e  shoots  i s  i n h e r i t e d ,  

The occurrence frequency of l a t e  shoots  v a r i e s  s i g n i f i c a n t l y  between 
p l a n t a t i o n s  and from year  t o  yea r ,  suggest ing t h a t ,  a l though t h e  l a t e -  
shoot formation i s  under gene t i c  i n f luence ,  it has  a wide range of reac- 
t i o n  t o  environmental cond i t i ons ,  Regression ana lyses  showed t h a t  t h e  
frequency of a l l  l a te -shoot  types ,  with t h e  except ion of p r o l e p s i s ,  in -  
c r ea se s  p red i c t ab ly  (1)  with more sou the r ly  l a t i t u d e  of seed o r i g i n ,  ( 2 )  
with an  i nc rease  i n  degree days over  50° F. of t h e  o r i g i n ,  and (3) wi th  
h igher  average J u l y  temperatures  of t h e  o r i g i n ,  P r o l e p t i c  shoot occur- 
rence showed no r e l a t i o n s h i p  t o  l a t i t u d e  but was r e l a t e d  t o  temperature  
condi t ions  p r e v a i l i n g  i n  t h e  seed source l o c a l i t y ,  

The v a r i a t i o n  i n  la te -shoot  occurrences between sources  showed a c l i n a l  
p a t t e r n ,  i n d i c a t i n g  t h a t  formation of lammas and p r o l e p t i c  shoots  i s  
con t ro l l ed  by more than a s i n g l e  p a i r  of genes, 

Trees  with lammas growth d i d  not  grow s i g n i f i c a n t l y  l e s s  t h e  fol lowing 
season than  those  with normal growth t h e  previous season, 

Tree form was found t o  be in f luenced  by lammas growth and p r o l e p s i s ,  t h e  
se r iousness  of t h e  deformation depending upon t h e  type of l a te -shoot  de- 
velopment and on t h e  s i z e  of such shoots ,  I n  t o t a l ,  t h e  r e s u l t s  of t h e  
s tudy of lammas growth and p r o l e p s i s  pointed t o  t h e  conclusion t h a t  seed 
c o l l e c t i o n  from t r e e s  with l a t e  shoots  o r  i n  s t ands  with a high frequency 
of t he se  growth types  should be avoided, 

2 /  Elongat ion of t h e  te rmina l  bud a f t e r  normal seasonal  he ight  growth 
i s  c ~ ~ ~ l e t e d ,  

3/ Elongat ion of l a t e r a l  buds a f t e r  normal seasonal  he ight  growth i s  - 
completed, 



Table  3.--Summary of  s u r v i v a l  and h e i g h t  development a t  t h e  end of 5 

y e a r s  i n  t h e  f i e l d ,  j ack  p i n e  i n  t h e  seed source  

p l a n t a t i o n  on t h e  Argonne Experimental  F o r e s t ,  

n o r t h e a s t e r n  Wisconsin 

Seed source  S u r v i v a l  

Percen t  

MINNESOTA 

WISCONSIN 

- - - - -- 

Average h e i g h t  

F e e t  

1612 
1613 
1614 
1615 
1616 
1617 
1618 
1620 
1621 
LOCAL 



E a r l y  r e s u l t s  of t h e  j a c k  p i n e  seed source  s t u d y  have been p r e s e n t e d  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,  Jona than  W e  
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, Sc ience ,  A r t s ,  and L e t t e r s  Papers  46: 
219-238, 

B a t z e r ,  H e  0. 
1961, Jack p i n e  from Lake S t a t e s  seed s o u r c e s  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  Serv . ,  Lake S t a t e s  
' F o r e s t  Expt.  S t a .  Tech. Note 595, 2 pp,  (Processed. )  

Jensen ,  Raymond A , ;  Schantz-Hansen, T.; and Rudolf ,  Pau l  0, 
1960. A s t u d y  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, 88, 2  pp, (Processed , )  

S t o e c k e l e r ,  J ,  He, and Rudol f ,  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 t s c h r  . Fors tgen .  F o r s t p f  lanzenz&htung 
5: 161-165. 

Spruce Seed Source and S p e c i e s  T r i a l  

Lake S t a t e s  F o r e s t  Experiment S t a t i o n  

Tour Guides: Hans N i e n s t a e d t ,  Paul  0 .  Rudolf ,  and Thomas D. ~ u d o l ~ & /  

T h i s  a r e a  on t h e  Eag le  R i v e r  d i s t r i c t  of t h e  N i c o l e t  Na t iona l  F o r e s t  was 
p l a n t e d  wi th  2-2 spruce  s t o c k  of s e v e r a l  s p e c i e s  and o r i g i n s  ( t a b l e  1 )  
i n  1936 under a  p a r t i a l  o v e r s t o r y  of aspen  and b i r c h .  Other  p l a n t a t i o n s  
were e s t a b l i s h e d  i n  Xinnesota  and Michigan t h e  same y e a r  wi thout  a  pro-  
t e c t i v e  o v e r s t o r y ,  b u t  t h e y  were l o s t  a s  a  r e s u l t  of  t h e  s e v e r e  drought  
of 1936. The o v e r s t o r y  on t h e  Wisconsin p l a n t a t i o n  was removed g r a d u a l l y  
by c u t t i n g  and g i r d l i n g ;  removal was completed when t h e  s t a n d  was abou t  
20 y e a r s  o l d .  

Although t h e  number of seed s o u r c e s  i s  t o o  smal l  t o  pe rmi t  deve lop ing  any 
p a t t e r n  of r a c i a l  v a r i a t i o n  w i t h i n  t h e  s p e c i e s  invo lved ,  t h e  s t u d i e s  do 
p o i n t  toward some o u t s t a n d i n g  seed s o u r c e s  of bo th  whi te  sp ruce  and 
Norway spruce .  

White s p r u c e s  from Angus and Douglas,  O n t a r i o ,  outgrew whi te  sp ruce  from 
F l o r e n c e ,  W i s .  ( t h e  n e a r e s t  l o c a l  s o u r c e ) ,  i n  h e i g h t  by 12.8 and 13.6 
p e r c e n t  r e s p e c t i v e l y  a t  t h e  age  of 1 5  y e a r s ,  and t h e  t r e e s  of t h e s e  
Canadian o r i g i n s  c o n t i n u e  t o  develop w e l l ,  

If S t a f f  members o f  t h e  Lake S t a t e s  F o r e s t  Experiment S t a t i o n ,  Re- 
s p e c t i v e l y  G e n e t i c i s t ,  Rh ine lander ,  W i s . ;  and Research F o r e s t e r s ,  S t .  
P a u l ,  Minn., and Rhine lander ,  W i s .  



Table 1 , - -Or ig in  of spruce seed c o l l e c t i o n s  

Co l l ec t i on  . 
number 

P lace  of o r i g i n  : Col l ec t i on  : Kind of 
: d a t e  : c o l l e c t i o d /  

WHITE SPRUCE (Picea glauca (Moench) Voss) -- 
32-33 19  mi les  W, of Po r t  Ar thur ,  Ontar io 9- 2-28 2 

39 Vic tor  H i l l  Road, Super ior  N,  F , ,  Minn, 9-15-28 1 
255 Chippewa N. F, , Minn, 1928 4 
256 Near Angus, Ontar io 1929 41 
257 Near Douglas, Ontar io  1929 41 
270 Black H i l l s ;  through d e a l e r  a t  Cus te r ,  S,D, 1931 3 
273 Near Florence,  W i s .  9-30 4? 

NORWAY SPRUCE (Picea a b i e s  (L,) Karst . )  -- 

131 Northern Europe - purchased from d e a l e r  19291 41  
134 Mozyr D i s t r i c t ,  White Russia ,  USSR 19291 3 
135 Bryansk Fo re s t  Expt . Sta . ,  USSR 19291 3 
137 Gomel D i s t r i c t ,  White Russia ,  USSR 1929? 3 
138 Fores t  Res, S t a .  U,  of Belgrade, Yugoslavia 1929 32 
140 Between Mauston & W i s ,  De l l s  (formerly 

Kilbourn) W i s .  9-14-30 1 

SIBERIAN SPRUCE (Picea obovata Ledeb.) 

132 S i b e r i a  - purchased from dea le rg /  1929 

RED SPRUCE (Picea rubens Sarg , )  -- 
Pisgah N. F , ,  N. C. ,  and Unaka Ranger 

D i s t r i c t ,  Tenn. 
Monongahela N. F., W ,  Va. 

BLACK SPRUCE (Picea mariana (Mi l l . )  B.S.P.) 

N Chippewa N ,  F., Minn. 1930 

SAKHALIN SPRUCE (Picea g lehni  (Fr ,  Schmidt,) Mast) -- 
90 Jozanekei,  near  Sapporo, Japan 19281 

ORIENTAL SPRUCE (Picea o r i e n t a l i s  (L, ) Link,) 

133 Groosya (Georgia),  Cobovletse Nursery, 
Caucasus, USSR 1929 

SERBIAN SPRUCE (Picea omorika (Pancic)  Purkyne) 

139 Fo re s t  Res. S t a .  U, of Belgrade,  Yugoslavia 1929 3? 

1/ 1 = i nd iv idua l  t r e e ;  2 = small group; 3 = l im i t ed  l o c a l i t y ;  4 = genera l  and - 
mixed, 

2/ The i d e n t i t y  of t h i s  c o l l e c t i o n  i s  very ques t ionable .  I t  appears  t o  be a 
c o l l e c t i o n  of P icea  a b i e s  of unknown o r i g i n ,  



Norway spruce  from t h e  Mozyr, Bryansk, and Gomel D i s t r i c t s  i n  t h e  U.S,S.R, 
s i m i l a r l y  outgrew Norway spruce  c o l l e c t e d  i n  Wisconsin from t r e e s  assui-ned 
t o  be of  German o r i g i n  by 12.4 ,  13.9,  and 11.7 p e r c e n t  r e s p e c t i v e l y ,  
Norway spruce  from Yugoslavia grew s lowly and i s  h i g h l y  s u s c e p t i b l e  t o  
Chcraes a b i e t i s ;  two s e v e r e  ou tbreaks  have occur red  d u r i n g  t h e  p a s t  6 -- 
y e a r s .  A l l  o t h e r  seed sources  showed l i t t l e  o r  no damage from t h i s  in -  
s e c t .  

S e r b i a n  spruce  (P icea  ornorika) has  shown very  low s u r v i v a l ,  bu t  some of 
t h e  s u r v i v i n g  i n d i v i d u a l s  have developed w e l l .  They have r e c e n t l y  bagun 
t o  f lower  and have been used i n  a  program of reconna i ssance  c r o s s i n g  
w i t h i n  t h e  genus P i c e a .  The f a c t  t h a t  t h e  few s u r v i v i n g  individuals- -of  
t h e  o r i g i n a l  900 p lan ted- -a re  developing s o  w e l l  p o i n t s  t o  t h e  importance 
of bu lk  p l a n t i n g s  of e x o t i c s  t o  be t e s t e d .  By p l a n t i n g  l a r g e  u n r e p l i -  
c a t e d  f i e l d  t e s t s ,  i t  may be p o s s i b l e  t o  s e l e c t  a  few i n d i v i d u a l s  adap ted  
t o  t h e  t e s t  c l i m a t e ;  i n  smal l  formal  r e p l i c a t e d  t e s t s ,  they  may no t  be 
found. 

The r e d  spruce  (P, rubens )  used i n  t h e  t e s t s  o r i g i n a t e d  i n  t h e  s o u t h e r n  
p o r t i o n  of t h e  range of t h e  s p e c i e s ,  i n  West V i r g i n i a  and North Carol ina--  
Tennessee,  Although s u r v i v a l  and growth u s u a l l y  have been poor*, a few 
i n d i v i d u a l s  have developed r e l a t i v e l y  w e l l ,  Some have produced a  con- 
s i d e r a b l e  number of f l o w e r s  and have been used i n  t h e  reconna i ssance  
c r o s s i n g  w i t h i n  t h e  genus,  

S a k h a l i n  sp ruce  (P. g l e h n i )  from Sapporo,  Japan,  and O r i e n t a l  sp ruce  (P. 
o r i e n t a l i s )  from Georg ia ,  U. S. S.R. were almost complete f a i l u r e s .   he- 
few s u r v i v i n g  i n d i v i d u a l s  a r e  very smal l .  

F u t u r e  work i n  t h e  s tudy  a r e a  w i l l  emphasize c o n t r o l l e d  c r o s s i n g  between 
seed s o u r c e s  i n  whi te  sp ruce  and Norway spruce .  A number of  t r e e s  have 
been s e l e c t e d  and marked f o r  t h i s  work. These c o l l e c t i o n s  were based on 
q u a l i t y  and v i g o r  and on unusual c h a r a c t e r i s t i c s  of b ranch ing ,  n e e d l e s ,  
and stem. 

Red P i n e  Seed Produc t ion  Area,  Rosen Dam, 

Eag le  River  D i s t r i c t ,  N i c o l e t  Na t iona l  F o r e s t  

1," Tour Guide: J .  Ter ry  Moore- 

The Rosen Dam "seed p roduc t ion  a r e a "  i s  one of t h r e e  such a r e a s  on t h e  
N i c o l e t  Na t iona l  F o r e s t  i n  n o r t h e a s t e r n  Wisconsin. Two of t h e s e  a r e a s  
a r e  be ing  managed f o r  t h e  p roduc t ion  of r e d  p i n e  seed and one f o r  whi te  
sp ruce  seed .  

1/ A s s i s t a n t  Ranger,  Eagle  River  D i s t r i c t ,  N i c o l e t  Na t iona l  F o r e s t ,  
~a~le-~iver , W i s .  



A "seed product ion a r ea"  i s  def ined  a s  "a s u p e r i o r  ( p l u s )  s tand  which i s  
upgraded by p e r i o d i c  removal of undes i rab le  t r e e s  ( roguing)  and c u l t i v a t e d  
f o r  e a r l y  and abundant seed product ion,"  It i s  ou r  Regional goal  t o  
e s t a b l i s h  s u f f i c i e n t  "seed product ion a r ea s "  t o  supply t h e  number of 
s eed l i ngs  requi red  f o r  each F o r e s t ' s  annual p l a n t i n g  prDgram, Such a r e a s  
a r e  being s e l e c t e d  from t h e  b e s t  n a t u r a l  s t ands  a v a i l a b l e  on each Nat ional  
F o r e s t  and managed s o l e l y  f o r  seed product ion,  The seed product ion a r e a s  
f i l l  a n  i n t e rmed ia t e  s t e p  and an  immediate need i n  t h e  product ion of 
supe r io r  q u a l i t y  seed.  The u l t ima te  goal  i s  t o  e s t a b l i s h  seed orchards  
of t r e e s  whose gene t i c  q u a l i t i e s  have been proven, 

The i n i t i a l l y  e s t a b l i s h e d  orchards  w i l l  be i n t e n s e l y  managed p l a n t a t i o n s  
of s e l e c t e d  i nd iv idua l  t r e e s ,  The gene t i c  q u a l i t y  of each pa ren t  t r e e  
w i th in  a  seed orchard w i l l  be examined through t e s t s  of i t s  progeny, The 
r e s u l t s  der ived  from t h e s e  t e s t s  w i l l  determine which i n d i v i d u a l s  a r e  
a c t u a l l y  of s u f f i c i e n t  q u a l i t y  t o  be r e t a i n e d  i n  t h e  orchard ,  and t o  what 
ex t en t  t h e  seed from t h i s  orchard may be d i s t r i b u t e d .  I n i t i a l l y ,  t h e  
d i s t r i b u t i o n  of seed from any p a r t i c u l a r  orchard w i l l  have t o  be l i m i t e d  
t o  a  small  geographic a r e a ,  probably t o  one F o r e s t ,  A f t e r  progeny t e s t s  
i n d i c a t e  t h e  b e s t  range,  t h e s e  a r e a s  can be a d j u s t e d ,  

The i n i t i a l  s t e p  i n  t h e  es tab l i shment  of Region Nine ' s  f i r s t  seed orchard  
w i l l  begin t h i s  f a l l  on t h e  Ottawa Nat ional  Fo re s t  nea r  Marenisco, Mich, 
Th i s  a r e a  w i l l  even tua l l y  supply high-qual i ty  spruce s eed l ings  f o r  por- 
t i o n s  of t h e  Ottawa and Nico le t  Nat ional  F o r e s t s ,  Nat iona l  Fo re s t  per-  
sonnel  a r e  cons t an t l y  on t h e  lookout f o r  t r e e s  of phenotypic  s u p e r i o r i t y ,  
a n d , , a s  a  s u f f i c i e n t  number of t h e s e  i n d i v i d u a l s  a r e  s e l e c t e d ,  a d d i t i o n a l  
seed orchards  w i l l  be e s t a b l i s h e d .  

b 

Stand His tory  

The F o r e s t  Serv ice  purchased t h i s  a r e a  from t h e  Thunder Lake Logging 
Company i n  1934, The s tand  was e s t a b l i s h e d  n a t u r a l l y  a f t e r  a  seed- t ree  
c u t  sometime dwring t h e  19201s ,  C u l t u r a l  work was f i r s t  done i n  t h i s  
s t and  i n  1936, when a  l i b e r a t i o n  cu t  was made and many of t h e  t r e e s  were 
pruned, I n  1954, a  K-V p r o j e c t  was c a r r i e d  ou t  i n  t h e  p o r t i o n  of t h e  
s tand  south of Highway 70, A t  t h a t  t ime t h e  s tand  was thinned from below 
and a d d i t i o n a l  t r e e s  were pruned. The p re sen t  c u t  i s  be l ieved  t o  be t h e  
f i r s t  commercial c u t t i n g .  

Stand Before Cu t t i ng  

To ta l  a r e a  of type--- 35 a c r e s  
Age------------------ 40 yea r s  
Height--------------- 38 f e e t  

S i t e  index----------- 48 f e e t  

D,b,h, range--------- 5-8 inches  
Average ba sa l  area---lo6 Sq. f t ,  (95 

sq ,  f t ,  r ed  p i n e ,  
11 sq. f t ,  misc , )  



S e l e c t i o n  of  Seed Trees  

The marking of  t h i s  a r e a  was done by t h e  Eagle  River  D i s t r i c t  Ranger,  
A s s i s t a n t  Ranger,  and t h e  F o r e s t e r ,  a f t e r  t r a i n i n g  by Hans Niens taed t  
and Pau l  Rudolf of  t h e  Lake S t a t e s  F o r e s t  Experiment S t a t i o n .  On t h e  8  
a c r e s  t h a t  have been c u t ,  347 t r e e s  of seed t r e e  q u a l i t y  were s e l e c t e d ,  
Some of t h e s e  w i l l  be i n  t h e  i s o l a t i o n  zone, The p o r t i o n  of t h e  s t a n d  
t h a t  w i l l  be used f o r  seed p roduc t ion  h a s  about  85 t r e e s  p e r  a c r e  remain- 
ing .  

The t o t a l  marking j o b  f o r  t h i s  p o r t i o n  of  t h e  s t a n d  took 7& man-days, i n -  
c l u d i n g  3  man-days f o r  i n i t i a l  t r a i n i n g .  Cost  of marking t h i s  a r e a ,  
exc lud ing  t r a i n i n g ,  was $14,94 p e r  a c r e ,  

Volume Removed 

The e s t i m a t e d  c u t  from t h i s  a r e a  i s  40 cords  of  pulpwood and 4 MBM of  
sawlogs,  T o t a l  va lue  of t h e  m a t e r i a l  removed was $130, 

C u l t u r a l  Work 

The s l a s h  from t h e  logg ing  o p e r a t i o n  was removed from t h e  seed p roduc t ion  
a r e a  by mechanical  c h i p p i n g ,  The c o s t  of t h i s  work was $60 p e r  a c r e ,  
The t r e e s  were pruned t o  t h e  l i v e  crown, and one s i d e  of t h e  t r e e  pruned 
t o  10-foot s e c t i o n s  t o  a l low t h e  c l imbing l a d d e r s  t o  g e t  up t o  t h e  t r e e .  
P a r t  of  t h e  p run ing  was done by summer camp s t u d e n t s  from t h e  Purdue 
U n i v e r s i t y  F o r e s t r y  Camp a t  Lost  Lake, The e s t i m a t e d  va lue  of t h i s  work 
i s  $21 p e r  a c r e ,  

The a r e a  w i l l  be t r e a t e d  w i t h  h e r b i c i d e  t o  reduce f u t u r e  brush and o t h e r  
compet i t ion .  

COM1\/2ON AND SCIENTIFIC NAMES OF TREE GENERA 

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

Ash Frax inus  
Aspen, b i g t o o t h  Populus g r a n d i d e n t a t a  
Aspen, Davids European P,  t remula  v a r ,  dav id iana  - 
Aspen, European P ,  t remula 
Aspen, quaking P, t r emulo ides  - 
Aspen, S iebo ld  s P, s i e b o l d i  - 

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 Nat ive  and 
~ a t u r a l i z e d  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 S tandard ized  P l a n t  Names, by Har lan P. Kelsey and 
Will iam A .  Dayton, 1942, Har r i sburg ,  Pa,  



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

Basswood, American 
B i r c h ,  yel low 

Cottonwood 

Euca lyp tus  

F i r  

Hemlock 

J u n i p e r s  

Larch,  Dunkeld 
Larch,  European 
Larch ,  K u r i l e  Dahurian 
Larch,  P o l i s h  

Maple 
Maple, sugar  

Oak 

P i n e ,  A u s t r i a n  
" P i n e ,  Cors ican  

P i n e ,  j ack  
P i n e ,  r e d  
P i n e ,  Scotch 

Pop l a  r 
P o p l a r ,  w h i t e  

Spruce ,  b l a c k  
Spruce ,  Norway 
Spruce ,  o r i e n t a l  
Spruce ,  r e d  
Spruce ,  S a k h a l i n  
Spruce ,  S e r b i a n  
Spruce ,  whi te  

T i l i a  arnericana 
B e t u l a  a l l e g h a n i e n s i s  

Populus 

Pseudotsuga m e n z i e s i i  

Euca lyp tus  

Abies  

Jun ipe rus  

L a r i x  e u r o l e p i s  
L, dec idua  - 
L, gmel in i  v a r .  j apon ica  - 
L, dec idua  v a r .  p o l o n i c a  - -- -- 

Acer 

Quercus 

P i n u s  n i g r a  -- 
P, n i g r a  p o i r e t i a n a  - - 
P, banksiana  
P. - r e s i n o s a  
P, s y l v e s t r i s  - 

Populus 
P ,  a l b a  - - 

P i c e a  mariana 
P,  a b i e s  - - 
P,  o r i e n t a l i s  
P, rubens  
P. g l e h n i  - 
P, ornorika - 
P, g lauca  - 




