


The Lake S t a t e s  Fores t  T r e e  Imprsvement Corn~lt%ee a n d  semiiar 
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The Third Lake S t a t e s  Forest Tree Iaprovement Conference cul- 
minated t he  ac t2v i t i e s  of the  Lake S t a t e s  Forest T r e e  Improve- 
ment Cornit tee and offered an opportmity  t o  report  on com- 
mittee work f o r  the  past  bienaim,  I t  a l so  provided an impor- 
t a n t  means f o r  the  Cornit tee to me% its m ~ o r  ob~ect ive-- the  
encouraging and coordinating of fo res t  t r e e  improvement a c t i -  
v i t i e s  i n  the  region, The Proceedings makes the  Conference a 
m t t e r  o f  record availabbe t o  all6 who are  in teres ted i n  reading 
it, and the  Conanittee i s  indeed gra te fu l  t o  the  Lake S ta tes  
Forest Experim,en% S ta t i sn  f o r  publishing i t e  

A conference such as t h i s  one always e n l a i l s  ;a great  dea1"ra.f 
work fo r  many people, We should l i k e ,  thereffore, t o  acmow- 
ledge some of the  major contributions made toward t he  succes; 
of our meeting, The conference was arranged largely  by Paul 
0, Rudolf, Scott  Pauley, 2, A ,  Zasada, and your Chaiman, The 
University of Mf,mesota's North Central School and Experiment 
Sta t ion provided the  meeting place,  F ina l ly ,  our specia l  ap- 
precia t ion is extended t o  those wba par t ic ipated i n  the  program, 
especia l ly  those who came from other  regions t o  meet wieh us, 
In a la rge  measure, the success of the  conference res ted on 
t h e i r  cooperation i n  preparing and presenting papers and i n  
leading discussfons, 
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THIRD MKE STATES FOREST TREE IWROVEmNT COWERENCE 

September 17-18, 1957 

APPLYING FOREST TREE IWROVEmNT PWCTICES 
I N  TKE LAME: STATES 

F o r e s t  Tree Inprovement--First t h e  Seed 

The i d e a  o f  us ing  good q u a l i t y  seed a s  t he  source of s t ock  f o r  r e f o r e s t a -  
t ion  h a s  long been advocated* European f o r e s t r y  i s  r e p l e t e  wi th  examples 
of t h e  d e s i r a b i l i t y  o f  c a r e f u l l y  s e l e c t i n g  t h e  seed source f o r  p l a n t a t i o n  
f o r e s t r y  Sweden has a vas t  f o r e s t  i ndus t ry  dependent upon rnaximm vol- 
ume product ion ,  A s  such,  Sweden i s  u t i l i z i n g ,  wherever p o s s i b l e ,  seed of 
t h e  highest  q u a l i t y  t o  f u r n i s h  t h e  s tock  f o r  r e f o r e s t a t i o n  work, These 
p r a e r l c e s  a r e  not advocated;  they a r e  a  must and a r e  s t r i c t l y  enforced ,  
Similar programs exist i n  Germany* Denmark, Norway, e t c  

In t h i s  country too, prominent f o r e s t e r s ,  c o n s e r v a t i o n i s t s ,  p l a n t  breed- 
e rs ,  and o t h e r s  have advocared t h e  use of seed of known and d e s i r a b l e  
o r i g m  I n  r e f o r e s t a t i o n  programs* F a i l u r e  t o  heed t h e i r  warnings has  re -  
slzltesf i n  losses of both time and money t o  t h e  f o r e s t  i ndus t ry .  Concur- 
r e ~ t  wi th  these losses have been t h e  a d d i t i o n a l  l o s s e s  r e s u l t i n g  from 
continued e x p l o i t a t i o n  o f  n a t u r a l  s t ands  which represen ted  p o t e n t i a l  re- 
s e r v o i r ~  of both seed and germ plasm, 

Tn- the South? a n m b e r  af Sores t  t r e e  seed product ion a r e a s  have been 
esLa bf i shed, Stare, F e d e r a l ,  and p r i v a t e  i n d u s t r i a l  a r e a s  have  bee^ set 
a s i d e  Icr seed p r ~ d r a c t i o n  iri Texas,  M i  s s i s s i p p i  , Georgia,  Flori.da , A h -  
b a m a ,  and N o r t h  Ca ro l ina .  IJszdsubkdly t h e r e  a r e  o t h e r  a r e a s  which a r e  
cs~f ,empl~ . f ,ed  er which  hawe been e s t a b l i s h e d  r e c e n t l y ,  

IF cons ider ing  t h e  sl tua%,i.sn i n  t h e  Lake S t a t e s ,  it can be s a i d  t h a t  t h e  
best se,ands s f  many of our  indigenous spec i e s  a r e  now probably gone, We 
mus? be s a t i s f i e d  f o r  t h e  p re sen t  wi th  having *Q l a b o r ,  i n  most cases, 
w i 5 h  remnan%s F u r t h e r ,  no t  a l l  of t h e  remaining v i r g i n  o r  good second- 
grow*h sxands a r e  i n  t h e  p u b l i c  domain, General ly  t h e s e  a r e a s  do not  

I /  Forester- in-Charge,  F o r e s t  Genet ics  Research, Univers i ty  of W i s -  - 
eoasin, Madison? W i s ,  



involve l a r g e  acreages ,  They a r e  not a l l  of the  bes t  type ,  do n o d  form 
pure s t ands ,  and o f t e n  l ack  proper i s o l a t i o n  f o r  seed product ion,  Many 
of t h e  p l a n t a t i o n s  now a t t a i n i n g  t h e  age f o r  seed productions can be used 
only a s  a l a s t  r e s o r t  a s  seed sources because of t h e i r  m k n o m  seed o r i -  
g i n ,  

Recognizing these  f a c t s  and t h e  need f o r  i m e d i a t e  a c t i o n  t o  in su re  Ghat 
our  f u t u r e  f o r e s t s  w i l l  be of t h e  bes t  genet ic  q u a l i t y  poss ib l e ,  t h e  Genet- 
i c s  Department of t h e  Universi ty of Wisconsin i n  1952 reconamended to t h e  
Wisconsin Conservation Department t h a t  a program f o r  t h e  C e r t i f i c a t i o n  of 
Fores t  Tree Seed be e s t ab l i shed ,  This  proposal was not ac t ed  upon u n t i l  
1956 when, i n  November, t h e  Wisconsin Conservation Department i n  coopera- 
t i o n  with t h e  Univers i ty  of Wisconsin undertook a program f o r  t h e  Ver i f i -  
ca t ion  of Fores t  Tree Seed i n  Wisconsin. I would l i k e  t o  d i scuss  b r i e f l y  
with you t h i s  general  p l an ,  

The program was s e t  up under t h e  following t h r e e  general  ob jec t ives :  (1)  
An adequate number of f o r e s t  s tands  and p l a n t a t i o n s  should be s e l e c t e d ,  
reserved ,  and managed a s  seed production a r e a s ,  (2) Seed derived from 
these  seed t r e e  r e se rva t ions  should be separa te ly  c o l l e c t e d ,  ex t r ac t ed ,  
and grown i n  n u r s e r i e s ,  and t h e  r e s u l t i n g  s tock d i s t r i b u t e d  f o r  p l an t ing ,  
( 3 )  An adequate system of seed orchards of t h e  more important f o r e s t  t r e e  
spec ies  should be e s t ab l i shed  t o  provide seed of proven gene t i c  value f o r  
f u t u r e  r e f o r e s t a t i o n ,  

Let us  consider  each of t hese  ob jec t ives  i n  a l i t t l e  g r e a t e r  d e t a i l ,  

(1)  An adequate number of f o r e s t  s tands  and p l a n t a t i o n s  should be 
s e l e c t e d ,  reserved ,  and managed a s  seed production a r e a s  

Sca t te red  spar ingly  throughout c e n t r a l  and northern Wisconsin a s  well  a s  
i n  o t h e r  p a r t s  of t h e  Lake S t a t e s  a r e  s tands  of v i r g i n  and good second- 
growth f o r e s t  t r e e  spec ie s ,  These s tands  a r e  both p r i v a t e l y  and publ ic ly  
owned, On t h e  pub l i c ly  owned s tands  f u l l  cooperation regarding measures 
t o  be taken t o  convert c e r t a i n  of these  a r e a s  t o  seed t r e e  r e se rva t ions  
i s  expected, I t  i s  hoped t h a t  purchase, l e a s e ,  o r  harves t  r i g h t s  can be 
obtained on p r i v a t e  lands  t o  u t i l i z e  t h e i r  seed crops ,  The loca t ions  of 
some of these  a r e a s  a r e  knom a l ready t o  us ,  and mdoubtedly a d d i t i o n a l  
a r e a s  w i l l  be brought i n t o  t h e  program a s  they a r e  f o m d ,  The a s s i s t a n c e  
of Federa l ,  S t a t e ,  and i n d u s t r i a l  f o r e s t e r s  i n  l o c a t i n g  and recording 
these  a d d i t i o n a l  a r e a s  i s  sought,  Universi ty of Wisconsin Tree Xmprove- 
ment P ro jec t  personnel w i l l  arrange t o  meet with t h e  f o r e s t e r s  on t h e  
proposed a r e a s ,  The work t o  be c a r r i e d  out  f o r  t h e  conversion of each 
a rea  would be d.iscussed on t h e  spot i n  order  t o  proper ly  appra i se  and 
prepare each a r e a ,  

Let us  consider  a hypothe t ica l  case f o r  each t m e  of o m e r s h i p ,  The 
boundary of a d e s i r a b l e  s tand  on S t a t e  o r  Federal  lands  would be c l e a r l y  
marked, I n  some cases  an i s o l a t i o n  f3trip would be necessary a r o m d  t h e  
des i r ed  a r e a .  This too  would be designated,  Then the t r e e s  t o  be removed 
would be c a r e f u l l y  marked, Crooked o r  misshapen trees would be removed, 
Insec t  i n f e s t e d  o r  diseased t r e e s  would be marked f o r  c u t t i n g .  Tree form., 



r a t e  of grow.t;h, f e c u n d i t y i  spa,cing,  e t c , ,  would a l s o  be considered i n  se -  
l e c t i n g  t h e  i n d i v i d u a l s  t o  be l e f t  a s  seed t r e e s  

I n  p l a n t a t i o n s  of known seed o r i g i n  e s s e n t i a l l y  t he  same procedures would 
be fo l lowed ,  Here ,  however, we may exper ience  grea . ter  e a s e  i n  management 
because of even a g e ,  spac ing ,  and f avo rab l e  crown t y p e s ,  Only a s  a l a s t  
r e s o r t  should p l a n t a t i o n s  of  unknown seed source  be  used '  These p l a n t a -  
t i o n s  should a l l  have a - t t a i ned  t h e  a.ge which would a l l ow  f o r  t h e  f i r s t  
c u t  of a  merchanta.bLe product  ( pu lp ,  box b o l t s ,  p o s t s ,  p o l e s ,  e t c , ) ,  
Th is  g i v e s  some a.ssurance t h a t  t h e  par t , i cu la r  seed source  1s adapted t o  
l o c a l  growing c o n d i t i o n s  and t h a t  o f f s p r i n g  a r i s i n g  from t h i s  seed source  
probably would produce s u f f i c i e n t  h i gh -qua l i t y  p l a n t a t i o n  growing s ~ o c k  
i n  t h e  f u t u r e  t o  war ran t  i t s  use ,  

Fol lowing t h e  s e l e c t i o n  and p r e p a r a t i o n  of t h e  a r e a ,  management p ra .c t i ces  
would be conducted t o  encourage i nc r ea sed  and su s t a ined  seed p roduc t i on ,  
Such procedures  ass growth r e t a r d a t i o n  by mechanical  means and f e r t i l i z a -  
t i o n  would be used ,  

On p r i v a t e l y  owned l ands  t h e  a rea  e i t h e r  would be purchased o r  l e a s e d ,  o r  
cone h a r v e s t i n g  r i g h t s  would be o b t a i n e d ,  I n  t h e  l a t t e r  c a se  i t  would be 
necessa'ry a l s o  t o  obta.in permiss ion  t o  p r epa re  t h e  a r e a  f o r  seed produc- 
t i o n  accord ing  t o  p r e s c r i b e d  s t a n d a r d s ,  I n  a d d i t i o n ,  management p r a c t i c e s  
would have t o  be c l e a r l y  d e f i n e d ,  I t  i s  recognized t h a t  t h e s e  a r range-  
ments might he d i f f i c u l t  t o  make i n  some c a s e s ;  however, t h e r e  a r e  a num- 
be r  of such a r e a s  t h a t  have seed t r e e  r e s e r v a t i o n  p o t e n t i a l s  and a s  such 
should be u t  il l zed 

Another possibility exisks f o r  t he  use  of p r ivaLely  owned a r e a s ,  Owners 
of  t h e s e  a r e a s  could be con t ac t ed  and t h e  program o u t l i n e d  t o  them. 
Should they  f e e l  t h a t  khey would no t  want t,o l e a s e  f'he area o r  g r an t  ha r -  
v e s t  r i g h t s ,  they might i n s t e a d  be induced t o  c a r r y  out. on t h e i r  l ands  
t he  necessa ry  c u l t u r a l  o p e r a t  i on s  t o  q u a l i f y  ? ,he i r  -stand f o r  i n c l u s i o n  a s  
a p r i v a t e l y  omned and managed seed t r e e  rese rva? , ion ,  Cones de r i ved  under 
superv i  s i o ~  from +,hese a r e a  c: then might be brought, int,o the  p rogran ,  

( 2 )  Seed de r i ved  from t h e s e  seed  reservation,^ should b e  s e p a r a t e l y  ~ , o l -  
l e c t e d  , e x t r a c t e d ,  and  grown i n  n u r s e r i e , ~ ,  and  ?,he r e s u l t i n g  s t ock  -- --- 
d i s t r i b u t e d  f o r  pla.st:ng ------ 

The procedure  t o  be f o l l o v ~ e d  i n  the c o % l e c t  i o ~  of  cones  i n  t h e  s eed - t r ee  
r e s e r v a t i o n s  undoub5edl y  would vary .  Procedures  used I n  marlure s t a n d s  
might well  vary from those  used i n  p l a n t a t i o n s  and ,  e v e n t u a l l y ,  seed o r -  
c h a r d s ,  I t  will be necessa ry  t o  t e s t  va r i ous  ne+,hods and equipment be fo r e  
dec id ing  on any procedure  Tra ined  cone-picking crews might be employed 
on an hour ly  o r  piecework b a s i s .  They would be under t h e  superv i s ion  of 
a  l o c a l  supervisor o r  would be provided wi th  a f u l l - t i m e  supe rv i so r  t o  
Gravel wi th  them du r ing  t h e  cone-picking s ea son ,  Cones should be bagged 
and p rope r ly  s e a l e d  a +  t b e  c o l l e c t i o n  s i t e  They should then be d e l i v e r e d  
t o  one of  t h e  e x t r a c t o r i e s  f o r  p roce s s ing ,  Again cau t ion  should be exer -  
c i s ed  i n  t h e  handl ing  of t h e  cones by l o t s  so  t h a t  t h e i r  i d e n t i t y  i s  



maintained and t h a t  contamination does no t  occu r ,  The seed t h u s  obtained 
would be des igna ted  "ve r i f i ed  Fo re s t  Tree Seed"? t h e  t e r m  "ve r i f i ed"  i n d i -  
c a t i n g  t h a t  t h e  seed i s  of known o r i g i n ,  I n  a d d i t i o n ,  t h e  seed would be 
t e s t e d  f o r  g e m i n a t i o n  percent  and p u r i t y .  

Much of t h e  Ver i f i ed  Fores t  Tree Seed thus  ob ta ined  would be used by our  
S t a t e  f o r e s t  nurserTes The i d e n t i t y  of t he se  seed l o t s  must be main- 
t a i n e d  throughout t h e i r  nursery  c u l t u r e ,  As  t h e  program develops,  s u f f i -  
c i e n t  seed might be ob ta ined  t o  devote t h e  e n t i r e  f a c i l i t i e s  of one f o r e s t  
nursery  to t h e  product ion of "ve r i f i ed  stock'" The increased  c o s t  of pro- 
curement and product ion of such s tock  could be o f f s e t  by a h igher  p r i c e  
f o r  t h e  s tock  when marketed, 

I t  should be po in ted  ou t  t h a t  t h i s  s tock  w i l l  be "Verif ied" a s  to o r i g i n  
and p u r i t y  o n l y ,  Eventual i n t roduc t ion  of " c e r t i f i e d  Fo re s t  Tree Seed" 
w i l l  fo l low adequn te progeny testing of s e l e c t e d  paren t  trees, T h i s  cer- 
t i f i e d  seed w i l l  be der ived  from seed orchards  e s t a b l i s h e d  f o r  t h a t  pur- 
pose from g r a f t s  of the  s e l e c t e d  and f i e l d - t e s t e d  paren t  t r e e s "  The 
gene t i c  value of c e r t i f i e d  seed w i l l  be known, 

The d i s t r i b u t i o n  of v e r i f i e d  s tock  should correspond t o  seed o r i g i n  i n  so 
f a r  a s  p o s s i b l e ,  That  i s  t o  s ay ,  s tock  should be furn ished  f o r  p l a n t i n g  
on a r e a s  near  t h e  source s f  t h e  seed.  I f  t h i s  i s  not  p o s s i b l e ,  o t h e r  
s tock  should be fu rn i shed  from nearby sources  o r  from sources  w i th in  t h e  
genera l  seed zone where t h e  p l a n t i n g  i s  Lo be done, Since t h e  a c t u a l  op- 
e r a t i o n  of c e r t a i n  phases o f  t h i s  work i s  without p recedent ,  t h e  best, 
procedures  t o  be fal lcwed will have to be worked out  i n  p r a c t i c e ,  

(3) An adeqv;rat.e syslJem o f  seed orchards  of the  more important f o r e s t  ----- 
t ree  s p e c i e s  should be es t ab l i shed  ts provide seed of proven g e n e t i c  ------ P 

v a l u e  fo r  f utalre r e f ~ r e s f ~ a  t;tm ------ 
Simul t aneaus  w i t h  t b r  development of t h e  seed-tree r e s e r v a t i o n  program 
should be another  program d i r e c t e d  toward the  establishment o f  a system 
of seed o rcha rds ,  These seed orchards  uril.1 be c~mposed o f  cloned,  se- 
lected f a r e s t  +rees of various s p e c i e s ,  For Wisconsin, t he  a r e a s  f o r  
t h e s e  orchards  should be i n  the c e n t r a l  and southern p a r t s  of the S t a t e ,  
They s h ~ u l d  have isolat ior:  from o the r  t r e e s  of t h e  same species of a t  
l e a s t  $ t o  $ m r i e  w i t h  g r e a t e r  dl  s t a n c e s  of i s o l a t i o n  more d e s i r a b l e *  
Spacing i n  t h e  orchards s h q c l d  be wide (20x20 o r  24x24 f e e t )  to a l low f o r  
good crown developwr,e~.l: and ease i n  rr~anaging t h e  stand and ha rves t i ng  the  
cone crop Cul t l ~ r a l  prsrc Gices t o  i n s u r e  abmdan t  and continuous flower- 
i n g  w i l l  be c a r r i e d  ot-~t on t h e s e  a r e a s ,  

Success t o  d a t e  with f i e l d  g r a f t i n g  of red  p ine  l ends  optimism to t h e  
p l ans  which c a l l  f a r  t h e  e s t a b l i s h m e n t  i n  Wisconsin of a n  adequate syst,em 
of seed orchards  of red  p ine  w i t h i n  5 t o  1 0  y e a r s ,  We have been a b l e  t o  
gra . f t  sc ion  m a t e r i a l  from o ld  t r e e s  ($0  yea r s  and o l d e r )  octo p l a n t a t i o n  
s tock  r a , n g i ~ g  i n  age from 7 t o  10  yea r s  w i t h  succes s fu l  g r a f t  t ake  f o r  
i nd iv idua l  h o t s  running from 5 t,o 100 percent  and an  average success  of 
50 t o  65 p e r c e n t ,  



The d e t a i l s  of seed orchard  establ ishment  a s  wel l  a s  t h e  development of 
seed t r e e  r e s e r v a t i o n s  have been orait ted from t h i s  d i s cus s ion ,  Each a r ea  
a s  i t  i s  developed w i l l  have s p e c i a l  m e r i t s  o r  requirements and must be 
handled acco rd ing ly ,  F u r t h e r ,  many of t h e  d e t a i l s  w i l l  have t o  be worked 
out  on t h e  a r ea  inasmuch a s  t h e r e  a r e  no p a t t e r n s  t o  fo l low,  

Your a t t e n t i o n  i s  d i r e c t e d  t o  t h e  map which shows t h e  seed zones t o  be 
used i n  Wisconsin i n  t h e  des igna t ion  of seed c o l l e c t e d  under t h e  Ver i f i ed  
Seed Program ( f i g ,  1 ) '  

There you have i t ,  gentlemen. On paper i t  looks goodl This  f a l l  we t r i e d  
t o  make it work, Here a r e  some of t h e  r e s u l t s  t o  da t e - - a l l  very h u r r i e d l y  
assembled and q u i t e  incomplete ,  

Four good second-growth s t ands  of Norway o r  red  p ine  ranging i n  age from 
40 t o  '75 years  were s e l e c t e d  a s  seed- t ree  r e s e r v a t i o n s ,  Three a r e a s  were 
i n  no r theas t e rn  Wiscansin and one was i n  t he  northwestern p a r t  of t h e  
S t a t e ,  Seed trees were marked, consi.deration being given t o  spac ing ,  
t r e e  form, crown development, stand d e n s i t y  a f t e r  undes i r ab l e  t r e e s  were 
remaved, genera l  t r e e  v i g o r ,  branching,  e t c ,  

Next our  e f f o r t s  were d i r e c t e d  toward f i nd ing  c o l l e c t i n g  crews, I t  was 
a n t i c i p a t e d  t h a t  t h i s  might prove t o  be somewhat of a  problem and i t  was, 
C e r t a i n  s t a t e  r e g u l a t i o n s  prevented h i r i n g  anyone Less than  16 years  of 
age ,  We could not  pay on a  piecework b a s i s  because of t h e  l a c k  of s a t i s -  
f a c t o r y  insurance  coverage on t h a t  b a s i s ,  Summer jobs today a r e  p l e n t i -  
f u l ,  h e ~ c e  many teen-agers  a r e  r e l a t i v e l y  "wealthyff by t h e  end of t h e  sum- 
mer. Why then  should they work f o r  u s  p ick ing  cones f o r  $7,50 a  bushel 
when they could wai t  2 weeks longer  and l e t  t h e  s q u i r r e l s  do t h e  c u t t i n g  
a f t e r  which they  could c o l l e c t  these  squ i r r e l - cu t  cones and s t i l l  g e t  
$6 a bushel l Tn r e a l i t y  w e  d id  ge t  some cones,  High school boys did not  
work ou t  s a t i s f a c t o r i l y  f o r  cone c o l l e c t ~ n g  t h i s  yea r ,  Undoubtedly some 
of t h e i r  poor performance, however? was due t o  inexper ience ,  l a ck  of suf -  
f i c i e n t  c l imbing eqr-ripment, and t r e e s  which.  d i d  no t  coOta in  6 bushels  of 
cones each d 

B r i e f l y ,  he re  a r e  a few of t h e  s t a t i s t i c s  a t  t h e  end of the  s i x t h  inlaing* 
We s t i l l  have a few men c o l l e c t i n g ;  consequently t h e  s co re  w i l l  change, 
F ive  experienced p i c k e r s  worked f o r  a  t o t a l  of 116 hours climbing 70 
trees t o  harvesT '754 pounds of cones F igur ing  35 pounds of cones t o  t h e  
bushel i n  t h e  e a r l y  season,  they co l l ec t ed  2 1 , s  bushels  a t  a c o s t  of 
$9,12 a  bushel. a Undoubtedly t h e i r  ha rves t  r a t e  weuld have been g r e a t e r  
had we not  i n s i s t e d  t h a t  they p ick  cones from some exce l l en t  phenotypes 
which were not  f lowering a s  abundantly a s  c e r t a i n  o t h e r  t r e e s  i n  t h e  
st and,  

Most of  t h e  t r e e s  from which t h e  cones were harvested ranged i n  he ight  
from GO t,o 25 f e e t  Three t o  f i v e  PO-foot s e c t i o n s  of a Swedish Cone 
P ick ing  l adde r  were needed t o  e n t e r  t he  t r e e s ,  The men were i n s t r u c t e d  
t o  p ick  i n  t h e i r  t r e e s  u n t i l  such time a s  they  f e l t  t,hey could no longer  
pick cones p r o f i t a b l y ,  They harves ted  f o r  t h e  most p a r t  i n  t h e  upper 








































































































































































