


I am f i rmly  convinced t h a t  t h e  Lake S t a t e s  Fores t  Tree 
Improvement Corn i t t ee ,  and s i m i l a r  groups i n  o the r  reg ions ,  
can p lay  an important r o l e  i n  encouraging and coordina t ing  
r e sea rch  and o t h e r  a c t i v i t i e s  i n  f o r e s t  gene t i c s .  A s  t h i s  
new f i e l d  of work continues t o  expand, which it assuredly  
w i l l ,  i t  w i l l  become of inc reas ing  importance t o  maintain 
c l o s e  l i a i s o n  among the  agencies  engaged i n  i t ,  For t h i s  
reason our  S t a t i o n  is  g lad  t o  p a r t i c i p a t e  i n  and t o  f u r t h e r  
t h e  work of t h i s  Committee, 

The Lake S t a t e s  Fores t  Experiment S t a t i o n  published t h e  
Proceedings of t h e  Lake S t a t e s  Fores t  Genetics Conference 
i n  1953. We a r e  happy t o  fol low up with t h e  pub l i ca t ion  
of t h i s  Proceedings of t h e  Second Lake S t a t e s  Fores t  Tree 
Improvement Conference. 
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LAKE STATES FOREST EXPERl'?dEKT STATION 

A l i t t l e  over  2 years  ago, a t  t h e  f i r s t  Lake S t a t e s  Fores t  Genet ics  Con- 
fe rence ,  we repor ted  t h e  f o r e s t  t r e e  gmprovement work done by t h e  Lake 
S t a t e s  S t a t i o n  up t o  t h a t  t ime,  Since then  t h e  S t a t i o n  has c a r r i e d  f o r -  
ward t h e  s t u d i e s  e s t ab l f shed  in t h e  p a s t  and has broadened i ts  a c t i v i t i e s  
t a  inc lude  new lines of tree improvement research .  

The most ~ i g n i f i c a n t  development f o r  t h e  S t a t i o n  s i n c e  t h e  l a s t  conference 
was t h e  e s t a b f l s h e n t  of a fu l l - t ime f o r e s t  gene t i c s  program on Ju ly  1, 
1954. This was an outgrowth of t h e  same expanding i n t e r e s t  i n  f o r e s t  tree 
improvement t h a t  l e d  t o  t h e  formatian 02 our  Fores t  Tree Mprovement Com- 
m i t t e e  and s i m i l a r  groups i n  o t h e r  reg$ons, 

Our program b a s i c a l l y  has two main p o i n t s  of emphasis: (1) p r o j e c t  work 
by S t a t i o n  s t a f f  members, and (2) coopera t ive  work wi th  o t h e r  agencies ,  In  
both of t hese  w e  recognize $he need f a r  tree improvemnt r e sea rch  on a l l  
important f o r e s t  t r e e  spec ie s  w$th%n t h e  reg ion ,  A t  t h e  o u t s e t ,  however, 
we p lan  t o  channel our  major e f f o r t  toward t h e  development o f  improved 
spruces  f o r  t h e  Lake S t a t e s ,  Other spec ie s  w i l l  be considered i n  t h e  Sta- 
t i o n ' s  p lans  f o r  t h e  f u t u r e ,  

Progress  has been made along s e v e r a l  l i n e s :  (1) W e  now have two fu l l - t ime  
t echn ica l  men, a s i l v i c u l t u r % s t  and a g e n e t i c i s t ,  engaged i n  f o r e s t  tree 
improvement research ,  Paul Rudolf has been ass igned t o  gene t i c s  work f u l l  
t i m e  and has been r e l i e v e d  of o t h e r  S t a t i o n  r e s p o n s f b i l i t i e s ,  D r ,  
Nienstaedt ,  our  g e n e t i c i s t ,  will be working wi th  M r .  Rudolf, (2) Af t e r  a 
thorough survey of t h e  reg ion  we have s e l e c t e d  a s i te  f o r  a f o r e s t  g e n e t i c s  
f i e l d  c e n t e r  ad jacent  t o  t h e  Hugo Sauer Nursery near  Rhinelander,  Wisconsin, 
and a t  t h i s  t i m e  have under way t h e  c o n s t r u c t i a n  of a greenhouse, labora-  
t o ry ,  and o f f i c e  fac i1 i t ie -s  t h e r e ,  (33 We have b e g m  s t u d i e s  on vege ta t ive  
propagat ion of white spruce ,  (4) W e  are assembling seed f o r  a comprehen- 
s i v e  s tudy of v a r i a t i o n  wi th in  white  spruce  and b lack  spruce ,  (5) We have 
equipped a f o r e s t  gene t i c s  .-. sof . ls  Laboratory a t  S t ,  Paul ,  (6) W e  have 
en te red  i n t o  one cooperat ive-aid prsdec t  wi th  t h e  Univers i ty  of Wisconsin 
and have o the r  a i d  p r o j e c t s  under consAderation, (7) W e  a r e  coopera t ing  
wi th  t h e  I n s t i t u t e  of Paper Chemkstry in t h e  d%sease phases of t h e i r  aspen 
gene t i c s  work, (8) Current  work on s t u d i e s  previous ly  under way c o n s i s t s  
c h i e f l y  of re-examining seed source s tud ies  and t e s t s  of hybr ids ,  

1/ Direc tor ,  Lake S t a t e s  Fores t  Experiment S t a t i o n ;  maintained by t h e  
~ o r e s T  Service ,  U. S o  Department o f  Agricul ture ,  a t  S t .  Paul 1, Minnesota, 
i n  cooperat ion wi th  t h e  Univers i ty  of Minnesota, 



Seed Source  S t u d i e s  

Work has  been pushed i n  r e d  p i n e ,  j ack  p i n e ,  and t h e  s p r u c e s ,  

Red ~ i n e  

New,  and a s  y e t  unpubl ished,  i n f o r m a t i o n  has been o b t a i n e d  on t h e  growth 
and development of  50 and 150 s o u r c e s  of r e d  p i n e ,  r e s p e c t i v e l y  1 4  and 1 7  
y e a r s  a f t e r  p l a n t i n g ,  Repor t s  on t h e  r e s u l t s  w i l l  be p r e p a r e d ,  

Nursery-bed o b s e r v a t i o n s  on more t h a n  160 l o t s  of second-year r e d  p i n e  
s e e d l i n g s  i n d i c a t e d  a  g e n e r a l  r e l a t i o n s h i p  between t i m e  of  f l u s h i n g  and 
l e n g t h  of  growing s e a s o n  of t h e  p l a c e  of o r i g i n ,  

Jack  p i n e  

I n  t h e  s p r i n g  of  1954 about  75,000 2-0 j ack  p i n e  trees of more t h a n  30 
s e e d  s o u r c e s  were l i f t e d ,  counted,  packed, and d i s t r i b u t e d  t o  11 p l a n t i n g  
sites i n  Wisconsin and Michigan by t h e  S t a t i o n  w i t h  t h e  c o o p e r a t i o n  of 
t h e  Wisconsin Conserva t ion  Department,  A t  t h e  same t i m e  t h e  U n i v e r s i t y  
of Minnesota s i m i l a r l y  handled about  53,000 t r e e s  which were d i s t r i b u t e d  
t o  8 p l a n t i n g  si tes i n  Minnesota and wes te rn  Wisconsin ,  I n  c o o p e r a t i o n  
w i t h  t h e  S t a t i o n  and t h e  U n i v e r s i t y  of Minnesota, t h e  U n i v e r s i t y  of Mich- 
igan ,  Michigan Conserva t ion  Department, Minnesota Conserva t ion  Department, 
Nekoosa-Edwards Paper CoOg Mosinee Pulp  and Paper CO,, 4  n a t i o n a l  f o r e s t s ,  
and 2  Wisconsin Count ies ,  B u r n e t t  and Mar ine t t e ,  set o u t  1289000 t r e e s  i n  
1 7  p l a n t a t i o n s  (2 p l a n t a t i o n s  were s u p p l i e d  s t o c k  from b o t h  t h e  Minnesota 
and Wisconsin n u r s e r i e s ) ,  each  c o n t a i n i n g  4  r e p l i c a t i o n s  of  t h e  30 s e e d  
s o u r c e s ,  

F i r s t - y e a r  s u r v i v a l  averaged about  90 p e r c e n t ,  s o  some 13,000 2-0 seed- 
l i n g s  of t h e  same o r i g i n s  were s e t  o u t  i n  t h e  s p r i n g  of 1955 t o  r e p l a n t  
f a i l  s p o t s ,  The same c o o p e r a t o r s  p a r t i c i p a t e d  i n  t h e  examinat ion and 
r e p l a n t i n g  of t h e s e  p l a n t a t i o n s ,  

Spruces  

A r e c e n t l y  completed r e p o r t  d e s c r i b e s  t h e  s u r v i v a l ,  growth, and develop- 
ment n e a r  Eag le  River ,  Wisconsin,  of 7  s o u r c e s  of w h i t e  s p r u c e ,  6 s o u r c e s  
of Norway s p r u c e ,  2  s o u r c e s  of r e d  spruce ,  and 1 s o u r c e  each  of  t h e  f o l -  
lowing spruces :  b lack ,  o r i e n t a l ,  Sakha l in ,  S e r b i a n ,  and S i b e r i a n ,  Two 
s o u r c e s  of  w h i t e  s p r u c e  and t h r e e  s o u r c e s  o f  Norway s p r u c e  appear  b e s t  
1 6  y e a r s  a f t e r  p l a n t i n g ,  Black and S i b e r i a n  s p r u c e s  have done reasonab ly  
w e l l ,  The s p r u c e s  o r i g i n a t i n g  i n  a  c l i m a t i c  zone n o t a b l y  m i l d e r  t h a n  
t h a t  of t h e  p l a n t i n g  s i t e  have done p o o r l y ,  



T e s t s  of Hybrids 

Small  l o t s  of jack p ine  - lodgepole  p ine  hybrids  and e a s t e r n  white  p ine  - 
western white  p ine  hybrids  and t h e i r  paren t  s p e c i e s  have been f i e l d -  
p l an t ed  on experimental  a r e a s  i n  nor thern  Minnesota, no r the rn  Wisconsin, 
and t h e  Lower Peninsu la  of Michigan, The s t o c k  was grown by t h e  S t a t i o n  
i n  t h e  Hugo Sauer  S t a t e  Nursery i n  Wisconsin from seed supp l i ed  by the  
I n s t i t u t e  of Fo re s t  Genet ics  i n  C a l i f o r n i a ,  So f a r ,  t h e  n a t i v e  Lake 
S t a t e s  s p e c i e s  a r e  d i s t i n c t l y  s u p e r i o r  t o  t h e  hybrids  o r  t h e  western par- 
e n t  s p e c i e s .  

I n  a small  p l a n t i n g  of hybrid aspens supp l i ed  by t h e  Cabot Foundation 
one c r o s s  between quaking aspen and European aspen a t  4 yea r s  of age has 
grown and surv ived  b e t t e r  i n  no r theas t e rn  Wisconsin t han  t h e  l o c a l  n a t i v e  
aspen o r  a c r o s s  between e a s t e r n  and western forms of quaking aspen. 

Cooperat ive Co l l ec t i ons  

For a number of years  t h e  S t a t i o n  has cooperated w i th  persons and agen- 
c i e s  i n  t h e  United S t a t e s  and i n  f o r e i g n  c o u n t r i e s  by supply ing  them * 

seeds ,  po l l en ,  and o t h e r  p l a n t  m a t e r i a l s  f o r  tree improvement purposes ,  
We expect  t o  cont inue  such a c t i v i t i e s  a s  a p a r t  of ou r  tree improvement 
program and t o  r ece ive  s i m i l a r  m a t e r i a l  i n  r e t u r n .  

THE IAKX STATES FOREST TREE PMPROVEIMENT COmITTEE 

Our S t a t i o n  has been g l ad  t o  c o n t r i b u t e  t o  t h e  work of t h e  F a r e s t  Tree 
Improvement Committee by making a v a i l a b l e  p a r t  t i m e  of one s t a f f  member 
t o  s e rve  a s  chairman, by g iv ing  him necessary  c l e r i c a l  he lp ,  and by pub- 
l i s h i n g  t h e  proceedings of t h e  f i r s t  conference.  The work of t h i s  com- 
mittee i n  s t i m u l a t i n g  and coo rd ina t ing  f o r e s t  tree improvement a c t i v i -  
t ies i n  t h e  r eg ion  is of high importance, and w e  w i l l  con t inue  t o  do 
what w e  can  t o  f u r t h e r  t h e  committee's work, W e  f e e l  t h e r e  is a need 
f o r  g r e a t e r  emphasis on coo rd ina t ion  i n  new programs between t h e  var ious  
r e sea rch  groups i n  t h e  f i e l d  of g e n e t i c s  and b e l i e v e  t h e  Lake S t a t e s  
Tree Improvement Committee can be an e f f e c t i v e  t o o l  i n  t h i s  r e s p e c t ,  

I n  t h e  few minutes a l l o t t e d  I have been a b l e  t o  g ive  you on ly  a very 
ske tchy  o u t l i n e  of t h e  r ecen t  work and p l ans  f o r  f u t u r e  work a t  our  
S t a t i o n .  I hope t h a t  it has conveyed t o  you t h e  genera l  scope of our  
c u r r e n t  a c t i v i t i e s  , 



PRWRESS mPBRT ON FOREST TREE IBtZPRBWmNT STUDIES 

I/ 
S c o t t  S, Pauley"" 

I n  view of t h e  f a c t  t h a t  I have become an  o f f i c i a l  and f u n c t i o n a l  mem- 
be r  of t h e  School of Fo re s t ry  s t a f f  a t  t h e  Un ive r s i t y  of Mimesota  on ly  
very r e c e n t l y ,  you might w e l l  ques t i on  my q u a l i f i c a t i o n s  f o r  r e p o r t i n g  
on t h e  Un ive r s i t y ' s  f o r e s t  tree improvement a c t i v i t i e s  du r ing  t h e  p a s t  
2 y e a r s ,  Fo r tuna t e ly ,  I have found t h e  records  up t o  da t e ,  and a group 
of co l leagues  who have been happy and w i l l i n g  t o  provide m e  e x p e r t  
b r i e f i n g  , 

JACK PINE SEED SOURCE STWIES 

The Jack p ine  seed  source  s tudy  i n i t i a t e d  by D r ,  Schantz-Bnsen a t  t h e  
Cloquet Experimental Fo re s t  du r ing  t h e  pe r iod  1939-43 was summarized a t  
t h e  f i r s t  Lake S t a t e s  Fo re s t  Tree Improvement Conference (4) ,2/ (For - .- 
f u r t h e r  r e f e r ence  t o  t h i s  work see a l s o  Schantz-Hansen and Jensen (5,  
6, 7 ) . )  The primary o b j e c t i v e  of t h i s  s t udy  is t o  a s s e s s  t h e  degreeTof  - 
geng t i c  d i v e r s i t y  t h a t  e x i s t s  w i t h i n  t h e  s p e c i e s  throughout i t s  n a t u r a l  
range,  Although apparent  i n t e r s o u r e e  d i f f e r e n c e s  i n  s u r v i v a l ,  growth 
r a t e ,  and CTOWK form have been recorded dur ing  t h e  f i rst  12 years ,  f i n a l  
assessments  of t he  degree and p e r s i s t e n c e  of such d i v e r s i t y  cannot be 
made f o r  s e v e r a l  yea r s ,  

I n  coopera t ion  wi th  t h e  Lake S t a t e s  Fo re s t  Experiment S t a t i o n ,  t h e  
Minnesota Conservat ion Department, t h e  Wisconsin Conservat ion Department, 
and o t h e r  i n t e r e s t e d  agenc ies ,  a new s tudy  of jack p ine  seed  source  was 
i n i t i a t e d  i n  1954, Whereas t h e  o r i g i n a l  tests were designed t o  s tudy  
v a r i a t i o n  of  jack pane throughout i ts  n a t u r a l  range, t h e  new s tudy  has  
been r e s t r i c t e d  t o  an assessment of v a r i a t i o n  on t h e  r eg iona l  l e v e l .  The 
more t han  30 seed  sources  concerned i n  t h i s  s t udy  a r e  a l l  of Lake S t a t e s '  
o r i g i n  and a r e  under test i n  1'7 p l an t a t zons  s c a t t e r e d  throughout Minnesota, 
Wisconsin, and Michigan, 

A proposed l o g i c a l  ex t ens ion  of t h e  Sack p ine  seed  source  i n v e s t i g a t i o n s  
might w e l l  involve  a f u r t h e r  ref inement  i n  t h e  sampling and t e s t i n g  
method such  t h a t  v a r i a t i o n  on t h e  l o c a l  s t a n d  and ind iv idua l  tree l e v e l  
may be determined,  In  a s s o c i a t i o n  wi th  such work, t h e  f e a s i b i l i t y  of 
e s t a b l i s h i n g  seed  orchards  should be i n v e s t i g a t e d ,  

1/ Assoc i a t e  P ro fe s so r ,  School of Fo re s t ry ,  Univers i ty  of Minnesota, 
S t .  Pzul,  Minnesota. 

2f Underlined numbers i n  paren theses  r e f e r  t o  t h e  l i s t  of ntunbered 
r e f e r ences  a t  t h e  end of t h i s  paper.  



A progress  r e p o r t  on s t u d i e s  concerned wi th  t h e  s e l e c t i o n  and test- 
ing  of poplar ,  e l m ,  and blue spruce  dur ing  t h e  pe r iod  1947-53 was 
presen ted  by D r ,  Duncan a t  t h e  f i r s t  Lake S t a t e s  Fo re s t  Tree Improve- 
ment Conference ( I ) ,  The primary o b j e c t i v e  of t h i s  work is t o  i s o l a t e  
hardy, d i s e a s e - r e s i s t a n t ,  and vigorous m a t e r i a l s  adapted f o r  windbreak 
o r  ornamental p l a n t i n g  and, i n  t h e  ca se  of poplar ,  veneer,  sawlog, and 
pulp product ion a s  w e l l ,  (See a l s o  Duncan and Kaufer t  (21,)  - 
The poplar  tests, involv ing  some 120 c l o n a l  l i n e s  of cottonwood and 
balsam poplar  s e l e c t e d  wildings,  and s p e c i e s  hybrids  w i th in  and between 
these  s e c t i o n s ,  have been c a r r i e d  on i n  coopera t ion  wi th  t h e  Mayo I n s t i -  
t u t e  of Experimental Medicine a t  Rochester,  Minnesota, on a good bottom- 
land  s i t e ,  Other  t e s t  p l a n t i n g s  a t  t h e  Univers i ty  of Minnesota 's  Rose- 
mount A g r i c u l t u r a l  Experiment S t a t i o n ,  a few m i l e s  sou th  of S t ,  Paul ,  
a r e  on less f avo rab l e  si tes,  Based p r imar i l y  on canker  r e s i s t a n c e  and 
growth v igor  over  t h e  i n i t i a l  6-year per iod  of t h e  t e s t s  a t  Rochester ,  
1 0  c l o n a l  l i n e s  have been s e l e c t e d  a s  promising f o r  use  i n  sou theas t e rn  
Minnesota (31, - 
The e l m  s t u d i e s ,  concerned e s s e n t i a l l y  with t h e  i s o l a t i o n  of d i s ea se -  
r e s i s t a n t  and o therwise  s u i t a b l e  forms adapted f o r  s h e l t e r b e l t  and orna- 
mental p l a n t i n g  i n  Minnesota, a r e  contxnuing, Of s p e c i a l  i n t e r e s t  is a 
4-year-old p l a n t i n g  of a S i b e r i a n  e l m  (Ulmus pumila) progeny grown from 
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t h e  open p o l l i n a t e d  seed  of a s t r e e t  t r e e  growing i n  t h e  C i t y  of 
Minneapolis The p l a n t s  show wide v a r i a t i o n  i n  l e a f  and branching char- 
a c t e r i s t i c s  and crown form, S ince  a number of t h e  p l a n t s  appear  t o  be 
in te rmedia te  between S i b e r i a n  and American e l m ,  they  a r e  presumed t o  be 
F1 hybr ids ,  Such an i n t e r e s t i n g  s i t u a t i o n  sugges t s  t h a t  s i m i l a r  t r i a l s  
of seed c o l l e c t e d  from ornamentals i n  o t h e r  genera growing i n  c l o s e  asso- 
c i a t i o n  wi th  r e l a t e d  s p e c i e s  may prove a f r u i t f u l  f i e l d  f o r  i n v e s t i g a t i o n ,  

S t u d i e s  of v a r i a t i o n  i n  Colorado b lue  spruce  cont inue  i n  coopera t ion  wi th  
t h e  Hormel I n s t i t u t e  a t  Aust in ,  Minnesota, Spec i a l  i n t e r e s t  is d i r e c t e d  
t o  t h e  i d e n t i f i c a t i o n  of r aces  o r  i nd iv idua l s  b e t t e r  adapted t o  Minnesota 's  
p r a i r i e  sites, where t h e  p l a n t  is i n  much demand f o r  ornamental and wind- 
break p l a n t i n g s ,  Although t h i s  spec i e s ,  among a l l  t h e  c o n i f e r s ,  shows 
t h e  bes t  s u r v i v a l  on heavy s o i l s ,  t h e  sources  now grown a r e  not  f u l l y  
hardy and s u f f e r  from a t t a c k  by Cytospora canker ,  

CRmUATE TRAINING AM3 RESEARCH I N  FOREST GENETICS 

One of t he  tree improvement p r o j e c t s  t h a t  has r ece ived  primary a t t e n t i o n  
a t  t h e  Univers i ty  of MinnesotaQs School of Fo re s t ry  du r ing  t h e  p a s t  2 
years  has on ly  r e c e n t l y  emerged from t h e  formative s t a g e ,  Through t h e  
e f f o r t s  of D r ,  F,  H ,  Kaufer t  t h e  development of a gradua te  t r a i n i n g  pro- 
gram i n  f o r e s t  g e n e t i c s  has r e c e n t l y  been completed- Although a "progressf '  
r e p o r t  is somewhat premature a t  t h i s  e a r l y  da t e ,  1 can a t  l e a s t  a s s u r e  you 
t h a t  w e  a r e  now open f o r  bus ines s ,  



I n  a s s o c i a t i o n  wi th  t h e  gradua te  t r a i n i n g  prograra, r e sea rch  i n  f o r e s t  
g e n e t i c s  and tree improvement f i e l d s  w i l l  be m a t e r i a l l y  expanded, 
Under t e r m s  of a g ran t  by t h e  Char les  K ,  Blandin Foundation, major 
f i e l d  r e sea rch  a c t i v i t i e s  i n  f o r e s t  g e n e t i c s  w i l l  be cen te red  a t  Grand 
Rapids, Minnesota, i n  coopera t ion  wi th  t h e  Un ive r s i t y ' s  North Cen t r a l  
School and Experiment S t a t i o n ,  

Through a coopera t ive  arrangement wi th  t h e  Cabot Foundation of Harvard 
Univers i ty ,  s t u d i e s  on mode of i n h e r i t a n c e  and eco typ ic  v a r i a t i o n  i n  
cottonwood, balsam poplar ,  aspen, r ed  oak, white  p ine ,  and r e d  p ine  
w i l l  be cont inued a t  t h e  Un ive r s i t y  of Minnesota, A major p o r t i o n  of 
t h e  Populus m a t e r i a l s  involved i n  t h e s e  s t u d i e s  was propagated and 
l i n e d  ou t  i n  nursery  beds a t  t h e  North C e n t r a l  School and Experiment 
S t a t i o n  t h i s  p a s t  s p r i n g ,  

With t h e  expanding tree iaprovement r e sea rch  e f f o r t s  of t h e  Lake S t a t e s  
Fo re s t  Experiment S t a t i o n ,  and t h e  i nc reas ing  i n t e r e s t  of Minnesota 's  
f o r e s t  i n d u s t r i e s ,  t h e  ou t look  f o r  f o r e s t  g e n e t i c s  and tree improvement 
r e sea rch  i n  Minnesota a t  t h i s  t i m e  i s  i n  a l l  r e s p e c t s  most promising. 
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The Quetico-Superior Wilderness Research Center  is a  p r i v a t e  e n t e r p r i s e  
l o c a t e d  i n  no r theas t e rn  Minnesota on Basswood Lake i n  t h e  Supe r io r  
Nat ional  F o r e s t ,  I t  is engaged i n  b i o l o g i c a l  r e s e a r c h  p r i m a r i l y  r e l a -  
t e d  t o  t h e  surrounding f o r e s t ,  Some sf t h e  work under w a y  has t o  do 
wi th  t r e e  improvement" Because of t h e  f a c i l i t i e s  a v a i l a b l e  and t h e  in- 
terests of t h e  personnel ,  our  p a i n  emphasis has  been on working ou t  
f i e l d  techniques s o  t h a t  t h e  r e s u l t s  of t h e  g e n e t i c i s t  can be pu t  dim 
r e c t l y  t o  p r a c t i c a l  use i n  our  a r e a ,  

The f i r s t  phase of work d e a l s  wi th  t h e  g r a f t i n g  i n  t h e  f i e l d  of b l i s t e r  
r u s t - r e s i s t a n t  s e l e c t i o n s  of e a s t e r n  white  p ine  on to  understocks of t h e  
same s p e c i e s  ranging i n  age from 8 t o  20 years  and i n  he ight  from 4 t o  
20 f e e t ,  These s e l e c t i o n s  have been developed by Dr, A ,  3 ,  Riker  of 
t h e  Univers i ty  of Wisconsin, who f i r s t  s t imu la t ed  our  i n t e r e s t  i n  t r e e  
improvement work, Over a 3-year per iod  w e  have obta ined  a  t o t a l  of 
some 800 white  p ine  g r a f t s  wi th  a s u r v i v a l  of b e t t e r  than  70 p e r c e n t ,  

Terminal g r a f t s  surv ived  and developed b e t t e r  t han  l a t e r a l  g r a f t s ,  
Ea r ly  s p r i n g  g r a f t i n g  has been most succes s fu l ,  a l though f a l l  g r a f t i n g  
has shown promise,  We have found t h a t  t h e  s i d e  slit method of g r a f t -  
i n g  is most s a t i s f a c t o r y ,  I n  applying t h i s  technique w e  have found i t  
necessary t o  match t h e  camblal t i s s u e  on one s i d e  o n l y ,  En o t h e r  words, 
t h e  s c i o n  does not  have t o  be the  same diameter  as t h e  unders tock ,  

Contrary t o  cornon p r a c t i c e ,  we have found i t  advantageous t o  l eave  an 
8- t o  10-inch l e n g t h  of te rmina l  s t u b  on t h e  s t o c k  above &he g r a f t  union,  
This  should be l e f t  i n t a c t  f o r  t h e  f i r s t  2 yea r s ,  One o r  two l a t e r a l  
buds a r e  l e f t  on t h e  s t u b  t o  maic ta in  i t s  l i f e  dur ing  t h i s  p e r i o d ,  Shoot 
growth is  pruned back p e r i o d i c a l l y ,  I n  t h i s  way, succes s fu l  g r a f t  
unions w i l l  have completely c a l l u s e d  and made t w o  r ings  of wood c i r c l i n g  
t h e  s tub ,  thereby reducing t h e  incidence of r o t  The s c i o n  can a l s o  be 
t i e d  t o  t h i s  s t ub ,  thereby  reducing snow damage, Eventua l ly  t h e  s t u b  
can be pruned f l u s h  w i th  t h e  g r a f t  un ion ,  

- 
1/ This paper was i l l u s t r a t e d  by  1'7' kodachrone s l i d e s ,  - 
21 Resident  D i r ec to r ,  Quetico-Superior Wilderness Research Center ,  - 

Ely, Minnesota, 



Many of our  third-year  g r a f t s ,  and same of t h e  f i r s t -  and second-year 
g r a f t s  have developed p i s t i l l a t e  f lowers  which w e  have p o l l i n a t e d  
us ing  p o l l e n  from R i k e r F s  s e l e c t i o n s  i n  t h e  Duluth a r e a .  Growth and 
development of t h e  con t ro l -po l l i na t ed  cones has been t h e  same a s  t h a t  
of wind-pollinated cones on t h e  scions and on mature, 180-year-old 
p ines  i n  t h e  same a r e a ,  From OUP r e s u l t s  w e  f e e l  t h a t  t h i s  type  of 
f i e l d  propaga t ion  can be app l i ed  s a t i s f a c t o r i l y ,  

Another phase of work, i n  coopera t ion  with a s t a t e  agency, d e a l s  wi th  
t h e  g r a f t i n g  of Norway ( red)  pine, The aim here  is  t o  work ou t  a  
means of t o p  g r a f t i n g  young r e d  p ine  up t o  20 f e e t  i n  he ight  wi th  
s c i o n  wood from o l d e r  age c l a s s e s -  Z t  is hoped t h a t  t h i s  work w i l l  
he lp  i n  t h e  e s t a b l i s b e n t  of seed orchards  i n  which seed  can be pro- 
duced from d e s i r a b l e  s t o c k ,  l e  have 400 g r a f t s  of t h i s  type .  Again, 
t h e  te rmina l  g r a f t  is t h e  most s u c c e s s f u l ,  Su rv iva l  here  runs b e t t e r  
t han  50 p e r c e n t ,  W e  found t h a t  t h e  hard p ine  t i s s u e  r e q u i r e s  a  f i rmer  
binding than  t h e  white  p ine ,  s o  p l a s t i c  r a f f i a  is now used,  

S t i l l  another  phase of t h e  g r a f t i n g  work d e a l s  wxth t h e  i n t e r s p e c i f i c  
and i n t e r g e n e r i c  g r a f t s ,  The aim of t h i s  work is t o  f i n d  ou t  which 
s p e c i e s  a r e  compatible i n  o r d e r  t h a t  e x o t i c  s p e c i e s  can be propagated 
v e g e t a t i v e l y  i n  t h e  f i e l d  on n a t i v e  understocks,  W e  have made i n t e r -  
s p e c i f i c  g r a f t s  of Pinus peuce Po cembra, and Po k o r a i e n s i s  on under- 

9 - 
s t o c k s  of e a s t e r n  white  p ine  and Norway >nee Fe have a l s o  g r a f t e d  
white  p ine  on Norway p ine  and t h e  r eve r se ,  a s  w e l l  a s  b lack  spruce  on 
white  spruce  and noble  f i r  on b a l s a  f i r ?  Our an t e rgene r i c  t r i a l  has 
been Po k o r a i e n s i s  on balsam f i r ,  Su rv iva l  of t h e s e  i n t e r g e n e r i c  and 
i n t e r s p e c i f i c  g r a f t s  v a r i e s  from 10 t o  98 percent ,  t h e  lowest  being 
t h e  g r a f t s  between white  and Mosway p ine  done i n  t h e  f a l l ,  

Another phase of work involves  t h e  i nve r s ion  of t runk  t i s s u e s ,  A s  you 
know, Sax and o t h e r s  have s u c c e s s f u l l y  i n v e r t e d  t h e  phloem t i s s u e s  i n  
f r u i t  t r e e s ,  thereby inducing f lower ing  of very young trees. With t h i s  
i n  mind, w e  i n v e r t e d  phloem on smal l  white  and Norway p ines .  Resu l t s  
f o r  t h e  f i r s t  season  showed a s t i m u l a t i o n  i n  growth of t h e  whi te  p ine  
and a  r educ t ion  i n  growth of t h e  Norway p i n e ,  These r e s u l t s  a r e ,  of 
course,  very p re l imina ry -  

These, then, a r e  t h e  a t tempts  w e  a r e  making t o  develop techniques  f o r  
b r idg ing  t h e  gap between t h e  work of t h e  g e n e t i c i s t  and t h e  f o r e s t  i n  
our  p a r t i c u l a r  r eg ion ,  I n  the f u t u r e  w e  i n t end  t o  extend our  g r a f t i n g  
work and, a s  t he  g r a f t s  f lower,  to expand our  h y b r i d i z a t i o n  work. 



TREE PMPROmmMT RESEmCH AT TEE WIWRSITY OF WISCONSIN 

The Univers i ty  of Wisconsin, i n  coopera t ion  wi th  t h e  Wrsconsin Conser- 
va t i on  Department, began a p r o g r m  of forest tree improvement i n  1948, 
P r i o r  t o  t h i s  t lme work had been s t a r t e d  i n  t h e  Pathology Department 
by D r ,  A ,  J, Riker and h i s  assocxa tes  on the  s e l e c t i o n  and t e s t i n g  of 
b l i s t e r  r u s t - r e s i s t a n t  white  p i n e s ,  This  program has been expanded and 
promising r e s i s t a n t  m a t e r i a l  i s  under f i e l d  t e s t  a t  t he  p re sen t  t i m e ,  

The work which was s t a r t e d  i n  1948 i n  t h e  Genet ics  Department w a s  i n i -  
t i a l l y  concerned wi th  r e d  p i n e ,  More r e c e n t l y  work has been undertaken 
wi th  jack p ine  and sp ruces ,  Ind iv idua l  tree s e l e c t i o n s  have been made 
and progeny and provenance t r i a l s  have been s t a r t e d ,  Vegetat ive propa- 
g a t i o n  s t u d i e s  have a l s o  been i n i t i a t e d ,  Flower i nduc t ion  s t u d i e s  have 
been conducted f o r  a number of y e a r s -  " Contro l led  p o l l i n a t i o n s  have 
a l s o  been c a r r i e d  o u t ,  Research is  being conducted a t  t h e  Un ive r s i t y  
of Wisconsin wi th  var ious  Populus s p e c i e s .  Problems concerned wi th  
d i s e a s e  and i n s e c t  r e s i s t a n c e ,  seed and p o l l e n  s to rage ,  v e g e t a t i v e  prop- 
aga t ion ,  e t c , ,  a r e  being i n v e s t i g a t e d ,  Cont ro l led  p o l l i n a t i o n s  a r e  
being made and t h e  growth of t h e  Populus hybrids  under Wisconsin condi- 
t i o n s  is  be ing  s t u d i e d ,  

The oak w i l t  d i s e a s e  which is caus ing  seve re  damage t o  oak s p e c i e s  i n  
t h e  e a s t e r n  and c e n t r a l  United S t a t e s  is  being s t u d i e d  h e r e -  Oaks 
which have escaped t h e  t ree- to- t ree  spread  of t h e  d i s e a s e  i n  l a r g e  oak 
w i l t  pockets  a r e  being t e s t e d  f o r  p o s s i b l e  d i s e a s e  r e s i s t a n c e  by means 
of a r t i f i c i a l  i n o c u l a t i o n -  

The f i e l d  t r i p  scheduled f o r  t h i s  a f t e rnoon  w i l l  show a t  f i r s t  hand 
some of t h i s  m a t e r i a l ,  1 be l i eve  t h a t  a more d e t a i l e d  d i s c u s s i o n  of 
t h e  var ious  phases of t h e  r e sea rch  w i l l  be more p r o f i t a b l e  a t  t h a t  t i m e ,  

2 / In  consecut ive  o rde r ,  t h e  f i e l d  t r i p  included t h e  fol lowing:  (1) a - 
demonstrat ion of t h e  Swedish t ree-cl imbing l adde r ;  (2) a view of t h e  
f a c i l i t i e s  of t h e  G r i f f i t h  S t a t e  Nursery; (3) greenhouse f a c i l i t i e s ;  
(4) Populus s eed l ings  t r e a t e d  wi th  e o l c h i c i n e  t o  induce polyplo idy;  
(5) p o t t e d  trees t o  be used a s  understocks f o r  1955-56 greenhouse g r a f t -  
ing ;  (6) some of t h e  1300 g r a f t s  made dur ing  t h e  1954-55 greenhouse 
g r a f t i n g  season;  (7) miscel laneous breeding m a t e r i a l  t o  be ou tp l an t ed ;  
(8) s e v e r a l  l o t s  of  hybrid p ines  rece ived  from the  I n s t i t u t e  of Fo re s t  
Genet ics ;  (9) seedbeds of m a t e r i a l  t o  be f i e l d  t e s t e d  o r  p laced  i n  breed- 
i n g  c o l l e c t i o n s ;  (10) t h e  Univers i ty  of  Wisconsin Fo re s t  Pathology Summer 

1/ Forester-in-Charge, Fores t  Genet ics  Research, Un ive r s i t y  of 
~ i s c o ~ s i n ,  Madison, Wisconsin.. 

2/ E d i t o r ' s  no t e ,  - 



Research Cente r  and the s i m i l a r  Forest  Entomology S w a e r  Research Center  
from which r e s e a r c h  teams c a r r y  out ~nvestigatlons throughout  t h e  s t a t e  
du r ing  t h e  s p r i n g ,  stleuner, and f a l l ;  ( 1 2 )  5-year-old greenhouse g r a f t s  
p l a n t e d  a t  a 12x12-foot spacing; (12:~ Pinus montieola - P, s t r o b u s  by- - 
b r i d s  and t h e  two pa ren t  species planted together; (13) a f i e l d  p l a n t i n g  
of  c u t t i n g s  and s e e d l i n g s  of whi te  p i ~ e  very  comparable i n  development; 
(14) l of t h e  4 breed ing  collection a r e a s  being developed throughout t h e  
s t a t e ;  (15) 1954 c o n t r o l l e d  crosses bagged t o  prevent  f u r t h e r  l o s s e s  t o  
s q u i r r e l s  and cone p i c k e r s ;  (L6) seedlings r e s u l t i n g  from c o n t r o l l e d  pol- 
l i n a t i o n s  on b l i s t e r  r u s t - r e s i s % a n t  whi te  pine s e l e c t i o n s ;  (1'7) A p r i l  
1954 p ine  f i e l d  g r a f t s  w i t h  better than  70-percent t a k e ;  (18) beds of 
whi te  p ine  c u t t i n g s  t r e a t e d  with various chemicals t o  induce r o o t i n g ;  
(19) g r a f t s  and open-pol l ina ted  seedliags from appa ren t l y  b l i s t e r  r u s t -  
r e s i s t a n t  whi te  p i n e s  which, a f ter  a r t i f i c i a l  i n o c u l a t i o n  w i th  b l i s t e r  
r u s t ,  have shown var ious  degrees of r e s i s t a n c e ;  (28)  more t han  1,000 a i r  
l a y e r s  a p p l i e d  t o  va r ious  age classes of  red,  jack, and Sco t ch  p ines  
e a r l y  i n  June, 2955; (21) several age classes of r e d  p ine  g iven  s i x  d i f -  
f e r e n t  t r e a tmen t s ,  some of  which have induced heavy male f lower  produc- 
t i o n  bu t  on ly  a smal l  increase i n  female flower produc t ion ;  ( 22 )  f i e l d  
g r a f t s  of r e d  p ine  made i n  t h e  s p r i n g  of 1955 wi th  about 45 pe rcen t  sue- 
cess; (23) t r i a l s  t o  f i n d  sat is$actory methods of keeping t h e  producing 
crown low s o  t h a t  seed  can be harvested e a s i l y  from t h e  ground o r  from 
smal l  Ladders; and (24) progeny and provenance t e s t s  e s t a b l i s h e d  i n  1953, 
1954, and 1955 w i t h  open-pollirro-tted material o f  r ed  p ine ,  jack p ine ,  
V i r g i n i a  p ine ,  Lodgepole pine,  and Scotch p i n e ,  
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11 Stephen H, Spurr- 

The f o r e s t  g e ~ l c t l c s  program a t  t h e  Uuivers ; ry  of  Jkichigan is concerned 
p r i m a r i l y  w i th  t h e  t r a i n i n g  af graduate s t u d e n t s  and i nco rpo ra t e s  r e sea rch  
a c t i v i t i e s  c a r r i e d  on by g r adua t e  s t u d e n t s  and by members of t h e  s t a f f  
During t h e  l a s t  year t h e  o p p o r t u n i t i e s  f o r  s p e c i a l i z a t i o n  i n  t h e  Depart- 
ment of F o r e s t r y  have been promulgated fo r  t e n  f i e l d s  of g r adua t e  s tudy ,  
one of which is f o r e s t  t r e e  physiology and f o r e s t  g e n e t i c s ,  

Hen q u a l i f i e d  bo th  i n  f o r e s t r y  and i n  fundamental botany a r e  i n  demand 
f o r  i n v e s t i g a t i v e  work and f o r  teaching ,  $11 p a r t i c u l a r ,  t h e r e  a r e  con- 
t i n u i n g  openings f o r  men t r a i n e d  i n  applied physiology and a p p l i e d  gen- 
e t i c s *  S tuden t s  i n t e r e s t e d  i n  these f le lds  should look  forward toward 
o b t a i n i n g  t h e  d o c t o r a t e  w i th  conslde-able  work i n  botany, a l though  t h e r e  
a r e  openings a t  p r e s e n t  on t h e  master" l e v e l  A well-rounded f o r e s t r y  
t r a i n i n g  is t h e  b e s t  undergraduate  p repara txon  for  t h e s e  c a r e e r s ,  

l/ Pro fe s so r  o f  S i l v i c u l t u r e ,  Schoal of Natural Resources,  Univer- 
s i t y  of Michigan, Ann Arbor, Michigan. I n  Professor Spur r  's absence t h e  
r e p o r t  was presen ted  by P ro fe s so r  S m ~ u e l  B ,  Graham, a l s o  of t h e  Univer- 
s i t y  of Michigan 



Des i r ab l e  n a t u r a l  resources  e l e c t i v e s  inc lude  t h e  courses  i n  f o r e s t  
s o i l s ,  water resource  management, ecology of t h e  f o r e s t ,  s i l v i c u l t u r e  
of  h e r i c a n  f o r e s t s ,  and r e sea rch  methods, 

Des i r ab l e  e l e c t i v e s  i n  o t h e r  f i e l d s  inc lude  t h e  fol lowing courses  i n  
botany, chemistry,  mathematics, and zoology: gene t i c s ,  sy s t ema t i c  
botany, p l a n t  physiology, anatomy of t h e  vascula r  p l a n t s ,  cytology,  
o rgan ic  chemistry,  s t a t i s t i c a l  a n a l y s i s ,  and q u a n t i t a t i v e  methods i n  
b io logy ,  

Work on t h e  b ib l iography  of f o r e s t  gene t i c s ,  being prepared f o r  t h e  
Lake S t a t e s  Fo re s t  Tree Improvement Corn i t t ee ,  i s  cont inu ing  and t h e  
p r o j e c t  i s  due f o r  completion du r ing  t h e  1955-56 academic yea r ,  

Research p r o j e c t s  on provenance t r i a l s  and a  l i m i t e d  amount of t r e e  
breeding f o r  r e sea rch  purposes have been c a r r i e d  on,  These p r o j e c t s  
were descr ibed  i n  g r e a t e r  d e t a i l  i n  t h e  proceedings of t h e  f i r s t  Lake 
S t a t e s  Fo re s t  Genet ics  Conference i n  1953> 
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I/' 
P,  W, Robbins- 

During t h e  p a s t  year  Michigan S t a t e  has r ev i sed  t h e  r e g u l a t i o n s  cover- 
i n g  t h e  purchase and c o l l e c t i o n  of f o r e s t  tree seeds  used i n  t h e  pro- 
duc t ion  of f o r e s t  p l a n t i n g  s t o c k  a t  i t s  Clarke-McMary t r e e  n u r s e r i e s .  
This  measure w i l l  improve t h e  q u a l i t y  and a d a p t a b i l i t y  of t h e  tree p l a n t -  
i n g  s tock  o f f e r e d  t o  Michigan t r e e  growers,  

The Dunbar Fo re s t  Experiment S t a t i o n  has completed t h e  c o n s t r u c t i o n  of 
a  new c o n i f e r  seed  e x t r a c t i o n  p l a n t ,  I n  t h e  f u t u r e ,  i n s o f a r  a s  pos s ib l e ,  
a l l  of t h e  c o n i f e r  tree seed f o r  Michigan S t a t e ' s  n u r s e r i e s  w i l l  be pro- 
cessed  a t  t h e  Dunbar S t a t i o n  p l a n t ,  

The maple syrup  i n v e s t i g a t i o n s  a t  Michigan S t a t e ' s  Eas t  Lansing sugar  
bush cont inued f o r  t h e  t h i r d  year  t h e  t e s t i n g  of t h e  sugar  con ten t  of 
maple sap  (or  sweet water)  from 120 maple t r e e s  t o  s e l e c t  those  maples 
which c o n s i s t e n t l y  produce high y i e l d s  of suga r ,  

I n  1955 a  new 3-year p r o j e c t  i n  coopera t ion  with t h e  U ,  S, Department of 
A g r i c u l t u r e q s  A g r i c u l t u r a l  Research Se rv i ce ,  Ph i l ade lph ia  branch, w a s  
s t a r t e d  a t  Michigan S t a t e  Univers i ty  . This  p r o j e c t  , " ~ m ~ r o v e m e n t  of t h e  
Q u a l i t y  of Maple S i r u p  by El imina t ing  t h e  Contamination of t h e  Sap wi th  

1/ Assoc ia te  Professor ,  Department of Fo re s t ry ,  D iv i s ion  of Conser- - 
vat ion ,  Michigan S t a t e  Univers i ty ,  Eas t  Lansing, Michigan, I n  P ro fe s so r  
Robbinst absence t h e  paper was read  by F, J, Hedge of t h e  Michigan Con- 
s e r v a t i o n  Department, 



Microorganisms and The i r  Metabol ic  [Fermentation) Products  i n  t h e  Tap 
t P Hole and During S to rage ,  w i l l  endeavor t o  deterx:~kne, among o t h e r  t h ings ,  

i f  I nd iv idua l  maple trees have a n a t u r a l  r e s i s t a n c e  t o  t h e  development 
of  microorganisms i n  and around t h e  tap hole  a r e a ,  I f  i n d i v i d u a l  t r e e s  
which c o n s i s t e n t l y  produce h igh  y i e l d s  of suga r ,  4 percen t  o r  b e t t e r ,  
a r e  a l s o  found t o  r e s i s t  contaminat ion by microorganisms, such  trees 
w i l l  be used i n  tree improvement p r o j e c t s  t o  produce sugar  maple p l an t -  
i n g  s t o c k ,  

Michigan S t a t e  cont inued,  du r ing  t h e  p a s t  year ,  t o  e s t a b l i s h  test plan- 
t a t i o n s  of  new a v a i l a b l e  tree hybr ids  a t  t h e  Fred Russ Fo re s t  nea r  Cas- 
s o p o l i s ,  t h e  W, K ,  Kel logg Fo re s t  near  Augusta, t h e  Dunbar F o r e s t  Exper- 
iment S t a t i o n  nea r  S a u l t  S t e ,  Marie, and t h e  River  Fo re s t  on t h e  Eas t  
Lansing campus, 

The F o r e s t r y  Department a ided  t h e  members of a committee endeavoring 
t o  fo rmula te  a " ~ i c h i ~ a n  Fo re s t  Tree  Seed Law" which, i t  is  hoped, w i l l  
be in t roduced  i n  t h e  S t a t e  L e g i s l a t u r e  and become a law of  Michigan, 
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1/ P h i l i p  N, Joranson- 

A t  t h e  f i r s t  Lake S t a t e s  Fo re s t  Tree  Improvement Conference a r e p o r t  
was made upon t h e  i n i t i a l  phases  and t h e  methods of a s t udy  t o  d e t e r -  
mine t h e  p o s s i b l e  u t i l i t y  of po lyp lo id  aspen a s  a source  of  pulpwood. 
The i n v e s t i g a t i o n  was under t h e  j o i n t  sponsorsh ip  of  t h e  Marathon Cor- 
p o r a t i o n  and t h e  Rhinelander  Paper Company, Research f a c i l i t i e s  w e r e  
provided a t  B e l o i t  Col lege ,  

I n  January 1954 t h e  s t u d y  was t r a n s f e r r e d  t o  t h e  I n s t i t u t e  of  Paper 
Chemistry,  There,  o t h e r  paper  f i rms  who a r e  members of  t h e  I n s t i t u t e  
jo ined  i n  t h e  suppor t ,  and p rog re s s  on t h e  p r o j e c t  was a c c e l e r a t e d ,  

A t  t h e  same t i m e  a new department o f  g e n e t i c s  was e s t a b l i s h e d  a t  t h e  
I n s t i t u t e  t o  engage i n  fundamental r e s e a r c h  i n  t h e  g e n e t i c s  and improve- 
ment of f o r e s t  s p e c i e s  which f u r n i s h  pu lp  t o  t h e  paper  m i l l s  of  t h e  
United S t a t e s ,  For s e v e r a l  yea r s  p r ev ious ly ,  t h e  I n s t i t u t e  had been 
l a y i n g  p l a n s  f o r  t h e  c r e a t i o n  of such  a depar tment ,  

S ince  t h e  n a t u r e  and purposes  of t h e  I n s t i t u t e  may not  be g e n e r a l l y  
f a m i l i a r ,  a b r i e f  d e s c r i p t i o n  may be i n  o r d e r ,  The I n s t i t u t e  comprises 
a gradua t e  school ,  a r e s e a r c h  o rgan i za t i on ,  and a l i b r a r y  i n  beha l f  of 
t h e  paper  i n d u s t r y  of  t h e  United S t a t e s ,  Approximately 55 s t u d e n t s  a r e  
e n r o l l e d  i n  a 4-year program l e a d i n g  t o  t h e  Ph, D ,  degree ,  The c u r r i c -  
ulum g ives  much a t t e n t i o n  t o  t h e  fundamental s c i e n c e s  which u n d e r l i e  
the pulp  and paper  i n d u s t r y ,  and is e s p e c i a l l y  designed t o  encourage t h e  

1/ Research Assoc i a t e ,  I n s t i t u t e  of Paper Chemistry, Appleton, 
~ i s c o K s  i n  - 



development of resourcefu lness  and judgment, Both fundamental and 
app l i ed  r e sea rch  is c a r r i e d  on, wi th  about 120 p r o j e c t s  c u r r e n t l y  i n  
p rog re s s .  Extensive a b s t r a c t i n g  and b ib l iog raph ica l  s e r v i c e s  a r e  
provided, and t h e  l i b r a r y  is t h e  most complete of i t s  type ,  Approx- 
imate ly  40 persons c a r r y  primary r e s p o n s i b i l i t y  i n  teaching  and re- 
sea rch ,  and t h e  t o t a l  s t a f f  numbers about 260, Support comes from 
membership p a r t i c i p a t i o n  on t h e  p a r t  of approximately 125 companies, 
t h e s e  account ing f o r  about th ree- four ths  of t h e  tonnage produced by 
t h e  pulp,  paper,  and paperboard i ndus t ry  of t h e  United S t a t e s ,  

The g e n e t i c s  department is housed i n  a new bu i ld ing  wi th  greenhouse 
a t t ached ,  which was completed e a r l y  i n  1955, A nursery  was es tab-  
l i s h e d  t h i s  s p r i n g  on a  temporary s i t e  30 m i l e s  no r th  of Appleton, 
and a  permanent s i t e  c l o s e r  t o  t h e  I n s t i t u t e  is  t o  be purchased a s  
soon a s  a  s u i t a b l e  l o c a t i o n  can be found, The p r i n c i p a l  f i e l d  loca-  
t ion-- including nursery ,  f o r e s t ,  propagat ion a r ea ,  and test sites-- 
has been provided by t h e  Rhinelander Paper Company on i ts  Fores t ry  
Farm near  Eagle  River ,  Wisconsin, Here some 20 a c r e s  of h igh ly  uni- 
form s o i l  have been set a s i d e  f o r  f u t u r e  experimental  p l a n t i n g s ,  

I n  a d d i t i o n  t o  t h e  g e n e t i c i s t ,  t h e  s t a f f  of t h e  department now in-  
c ludes  D r .  Dean W, Einspahr ,  s p e c i a l i s t  i n  f o r e s t  s o i l s  and s i l v i c u l -  
t u r e ,  D r .  P e t e r  A ,  Hyypio, c y t o l o g i s t ,  and s e v e r a l  a s s i s t a n t s ,  The 
department has a l s o  en t e r ed  i n t o  a  consu l t an t  r e l a t i o n s h i p  w i th  a  
f o r e s t  p a t h o l o g i s t  and a  f o r e s t  entomologis t  who a r e  s p e c i a l l y  qual- 
i f i e d  t o  guide c u r r e n t  s t u d i e s  i n  r e l a t i o n  t o  t r e e  d i s e a s e s  and in-  
sect p e s t s ,  There is  c l o s e  coopera t ion  wi th  o t h e r  r e sea rch  groups of 
t h e  I n s t i t u t e  i n  both t each ing  and r e sea rch .  An op t iona l  course  i n  
g e n e t i c s  w i l l  be taught  f o r  t h e  f i r s t  t i m e  t h i s  f a l l ,  

I n  t h e  po lyplo id  aspen p r o j e c t  cons iderab le  advance has been made. 
Polyplo id  trees from s e v e r a l  sources  a r e  now i n  hand; e f f o r t s  a r e  con- 
t i n u i n g  t o  s ecu re  o t h e r s ;  and some tree m a t e r i a l  w i l l  soon be ready 
f o r  e a r l y  t e s t i n g ,  Polyploid t r e e s  grown f o r  t e s t i n g  w i l l  be eva l -  
ua ted  i n  t h e  j uven i l e  s t a g e  and a t  ma tu r i t y ,  

S ince  t h e  membership of t h e  I n s t i t u t e  i s  n a t i o n a l  r a t h e r  t han  r eg iona l ,  
t h e  program i n  g e n e t i c s  w i l l  inc lude  s t u d i e s  of s p e c i e s  i n  var ious  
s e c t i o n s  of t h e  count ry ,  The primary i n t e r e s t  of t h e  I n s t i t u t e  is i n  
t h e  gene behaviors  a s  they a f f e c t  t h e  express ion  of t hose  tree, f i b e r ,  
and chemical c h a r a c t e r i s t i c s  i n  which t h e  i ndus t ry  has p a r t i c u l a r  in-  
teres t ,  In  t h e  c h a r a c t e r i s t i c s  which in f luence  t h e  s u i t a b i l i t y  of wood 
a s  a  raw m a t e r i a l  f o r  making paper,  t h e r e  is a cons iderab le  a r r a y  of 
v a r i a b l e s  which e x e r t  an important e f f e c t  a t  some s t a g e  of manufacture 
o r  i n  t h e  f i n i s h e d  product  I t  w i l l  be important t o  l e a r n  t o  what ex- 
t e n t  t he se  v a r i a b l e s  may be sub jec t ed  t o  g e n e t i c  c o n t r o l ,  and t o  improve- 
ment by the  b reede r ,  I t  seems q u i t e  apparent  t h a t  t h e  u se fu lnes s  of t r e e  
improvement programs w i l l  depend heavi ly  upon t h e  a v a i l a b i l i t y  of t h i s  
kind of information,  s i n c e  a t  p r e sen t  w e  are v e r y  poor ly  informed i n  t h i s  
a r e a .  



P a r a l l e l  w i th  and supplementary t o  t h i s  kind of a c t i v i t y  w i l l  be a 
major emphasis upon i n t e l l i g e n c e  i n  t h e  nuc lear  cytology of f o r e s t  
trees, A s  is t r u e  g e n e r a l l y  i n  breeding programs, much advantage- 
bo th  d i r e c t  and ind i rec t - -of ten  comes from f m i l i a r i t y  w i th  t h e  be- 
havior  of t h e  chromosomes of t h e  breeding m a t e r i a l s ,  

In  t h e  p rosecu t ion  of t h e  g e n e t i c s  program f u l l  advantage is  taken of 
t h e  f o r t u n a t e  oppor tun i ty  which is a v a i l a b l e  a t  t h e  I n s t i t u t e  of work- 
i n g  i n  p a r t n e r s h i p  wi th  s p e c i a l i s t s  i n  most of t h e  a r e a s  i n  which gen- 
e t i c  improvement is d e s i r a b l e ,  These a r e a s  i nc lude  t h e  s p e c i a l i z e d  
a s p e c t s  of t h e  b a s i c  s c i ences  of chemistry,  phys ics ,  biology,  and a l s o  
t h e  var ious  t echno log ie s ,  I n  i ts  l a r g e s t  contex t  and i n  i t s  most 
e f f e c t i v e  r e l a t i o n ,  i t  seems q u i t e  ev ident  t h a t  g e n e t i c  improvement 
ought t o  be regarded a s  a co-en te rpr i se  wi th  technologica l  modi f ica t ion  
and wi th  s i l v i c u l t u r a l  modi f ica t ion ,  and t h e  more i n t i m a t e  t h e  r e l a t i o n s  
between t h e  r e sea rche r s  i n  t h e s e  t h r e e  a r e a s  and t h e i r  a l l i e s ,  t h e  more 
product ive  t h e  e n t e r p r i s e ,  

While t h e  f i r s t  g e n e t i c s  p r o j e c t  a t  t h e  I n s t i t u t e  has  majored upon poly- 
p lo idy  a s  a method t o  be t e s t e d  wi th  r e f e r ence  t o  improvement i n  amen- 
a b l e  tree m a t e r i a l  toward s e v e r a l  s p e c i f i c  o b j e c t i v e s ,  t h e r e  is no 
thought of imposing a b i a s  i n  favor  of t h i s  p a r t i c u l a r  method of i m -  
provement except  a s  s i m i l a r  s t u d i e s  may be j u s t i f i e d  by t h e  tree mater- 
i a l  used i n  p r o j e c t s  i n i t i a t e d  i n  t h e  f u t u r e ,  

I n  a d d i t i o n  t o  t h e  aspen polyploidy s tudy,  s e v e r a l  o t h e r  s t u d i e s  of 
aspen have been undertaken,  These include:  

1, In  coopera t ion  wi th  D r ,  S c o t t  S o  Pauley, a s tudy  of t h e  i n h e r i t a n c e  
of c e r t a i n  c h a r a c t e r i s t i c s  of aspen, wi th  f o u r  r e l a t e d  genera t ions  
a s  experimental  m a t e r i a l ,  

2 ,  An i n v e s t i g a t i o n  of n a t u r a l  v a r i a b i l i t y  i n  Lake S t a t e s  aspen wood. 

3 ,  Research t o  improve methods s f  r a i s i n g  aspen from seed ,  

4 ,  A s tudy  of methods f o r  k i l l i n g  i n s e c t  l a r v a e  which f eed  upon aspen 
seeds  and p o l l e n ,  

5, P repa ra t i on  of an ex t ens ive  annotated b ib l iography  of  t h e  g e n e t i c s  
and improvement of pulpwood spec i e s ,  which is now a t  t h e  half-way 
s t a g e ,  




























































































































































































