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U. 5. Department of Agr i cu l tu re ,  l o r e s t  Serv ice  
l ake  S t a t e s  Fo res t  Zxseriment b t e t i o n  

S t a t i q n  P a l e r  30, 14 De cemb e r  1948 
- - 

By P a u l  0 ,  hudolf , S i l v i c u l t u r i s t  

Poplars  a r e  amon2 our f a s t e s t  growing t r e e s ,  gjiany of  t h e n  a r e  a l s o  r e i a t i v e l ~ F  
easy  t o  grow f r s l ~  c u t t i n g s  and t o  hybr id ize  by means of cut  flower-bearing 
t-digs. "i'eiis wood is  i n  demand f o r  pulpwood, veneer  f o r  match and c r a t e  pro- 
duc t ion ,  boxboards, and o the r  uses ,  Fo r  t h e s e  rezsons  t h e r e  has  been i n t e r e s t  
i n  maKy c o u n t r i e s  i n  s e l e c t i n g  and breeding p o p l ~ r s ,  The t r e e  b r e e d e r t s  go31 
has been t h e  deveiop?;ent of  a  t r e e  which w i l l  produce l a r g e  v o l m e s  of s u i t a b l e  
wood on s h o r t  r o t a t i o n s ,  

Hybrid poplars  have been recognized f o r  over 100 yea r s ,  b u t  it i s  only w i t h i n  
t h e  p a s t  20 y e a r s  t h a t  e r t i f i c i a l  c ros ses  hzve been ex tens ive iy  made. Over 
172 hybrid pop la r s ,  bo th  n a t u r a l  and a r t i f  i c i a  1, a r e  novr known (2, 2). The 
ma jo r i ty  have beez developed i n  t b e  United S t a t e s .  ~~~~~ever, a r t i f i c i a l  
poplar  hybr ids  have a l s o  been prodwed i n  Canada, Sweden, Germany, Russ ia ,  
I t a l y ,  and Bolland (2, 5).  

In t h e  u n i t e d  S t a t e s ,  most of t h e  popizr  hybr ids  wsre deveLoped a f t e r  1924 by 
t h e  Oxford r ape r  Corn>;any of Rumford, 1.-aine, i n  coopera t ion  wi th  the  iJew York 
3 o t a n i s a l  Garden (L), i n  a sea rcb  f o r  new z o p l a r s  valuable f o r  p lpwood pro- 
duct ion.  Some 13,000 hybrid seed l ings  were obtained from 99 d i f f e r e n t  c ros s  
c o ~ b i n a t i o n s  between 34 d i f f e r e n t  spec i e s ,  v a r i e t i e s ,  and hybrids  of pop la r s  
(5). A f t e r  some t r i a l s  j n  t he  f i e l d ,  c u t t i n g s  of t h e  most promising of these  
new hybr ids  were se11t t o  va r ious  l o c a l i t i e s  f o r  f i e i d  t e s t i n g .  The ~ a k e  S t a t e s  
For2s t  dxperilile2t S t ~ t i o n  and some o t h s r  agencies  i n  t h i s  reg ion  rece ived  such 
s tock  and t e s t e d  i t ,  

Hybrid poplar  cu t% ings  , l a rge  ljr t hose  o r i g i n a t e d  by t h e  Oxf ord r a p e r  Company 
_or0 jec t  , were p i ac t ed  by t h e  S t ~ t i o n  i n  s e v e r a l  l o c s l i t i e s  i n  iaichigan, %is- 
cons in ,  *Xinc.esota, and n o r t h  Gakota. 

hiinnesota T e s t s  

1935 P lan t ing  ---- 
I n  t 3 e  s p r i n g  o f  1935, c u t t i n g s  of 10 hybrid pop la r s  purchased f r ~ m  t h e  Oxford 
paper  Company were p lan ted  iil two f l e l d  p l o t s  on t h e  Chippewa h a t i o n a l  F o r e s t  
nebr  Cass L ~ k e ,  One p l o t  (1'10, 9 5 )  was on a ssndy s o i l  and one (KO, 94) on a 
s i l t - l oam s o i l ,  These c lones  were des igna ted  by t h e  fo i lowing  numbers: 33-2, 
33-9, 58-3, 77-2, 96-14, 97-19, 97-28$ 97-49, 105-1, and 155-9 ( t ~ b ~ ?  1). 3 0 t h  

- --- 
~j' Iviaintained a t  Uni - re rs i ty  Fsrm, S t ,  c a u l ,  h innasota ,  i n  coopera t ion  wi th  the  

Univers i ty  of K~innesota, 



Table 1.--Parentage of pop l a r  h7,ibrids t e s t e d  i n  Lake S t a t e s  - 

Parentage 1,' : .Genus group-  . 
------*-----.--- - Cross .  Des igna t ion  Common name 

Female pa r en t  %a le  p r e n t  :Female: Kale : 
--------- -- Z ~ a r e n t  t ~ a r e n t  : 

GP 9, 10 ,  11 
Caro l i na  pop l a r  

OP 18,  19,  21 
O? 24 
OP 27 
OP 28, 29; 155-9 
GP 31 

39-9, 77-2 
OP 32, 33; 105-1 
OP 34 
xP. generosa  
OP 35 
OP 37, 38 . . . . .  
OP 39 
OP 41, 42; 96-14 

97-19, 97-28, 97-49 
OP 43, 45, 46, 47,  48 

45, 50  
OP 51,52 

Populus n ig r a  

do. 
do 

P. n i g r a  b e t u l i f o l i a  
P. n i g r a  baatanicorurn 

v i t  rum 
P. n i g r a  i t a l i c a  
x?. charkowiensis  

do. 
do. 
do. 
do. 
do. 
do. 

P. angu l a t a  
do. 
do. 
do. 

P. s a r g e n t i  
do. 

xP. petromskyana 
P. maximowiczi 

do. 

do. 

P. t richoca.rpa 
P. de l . t o id s s  Tar.  

m i s s o u r i e n s i s  
P. t r ichocarpa  

P. t r i c h o c a r p a  
xP. c ~ m d e d s i s  
P. b a l  samif e r a  

v i r g i n i a n a  
P. caudina 
PI r l igra p l a n t i e r e n s  i s  
xP. o e r o l i n e n s i s  
1'. t r i c h o c a r p a  
!.inidesltified cottonwood 
xP. Eupenei c lone  
xP. l ~ e r o l i n ~ ~ n s i s  
P. i n c r a s s a t a  
P. t r t c n o c a r p a  
P. n i g r a  p l a n t i e r e n s i s  
xP. b e r o l i n e n s i s  r o s s i c a  
P. d e l t o i d e s  
P. caudina 
P. t r i c h o c a r p a  

xP. b e r o l i n e n s i s  

PI  n i g r a  p l a n t i e r e n s i s  

Xumf  o r d  j?o;dar 
S t r a t h g l a s  s pop l a r  
Frye pop l a r  
Koxbury pop l a r  

Ca ro l i na  pop l a r  
Andover pop la r  

( ~ e n r ~ )  pop la r  

Androscoggin pop l a r  

Geneva pop l a r ;  Ox? o r d  

Rocile s t e r  p o p l a r  

pop la r  

1 (con t inued)  



Table Is--Parentage of poplar hybrid-s t e s t e d  i n  La.ke S ta tes  (continued) 

la rentage  .Genus group- 1,': . 
----,- Cross. De s i  gnat i on Common name :Female: Male : Female parent Male parent -- :parent :parent : 

24 ....... P. maximowicz i 

25 . o a . . e e  doe 
26 OP 54, 55 P. tacamahaca 

candicans 
27 OP 56 xP. rasumowskyana 
28 .**.... do. 

4 2 3  ....... 
Co 

P. balsamifera 
P 
I 

virg in iana  
30 ....... PI de l to ides  
31 - . e e * . n .  doe 

P. balsamifera 
v i rg in iana  

P. caudina 

xP. berol inens is  
P. caudina 
PI i nc rassa ta  

xP. berol inens is  
P. n ig ra  
XI?. canadensis 

5 Maine poplar 
3 
3 

I/ The genus Populus i s  divided by bo tan i s t s  i n t o  several  groups o r  sec t ions  which mab7 be ca l l ed :  (1) the  white poplars,  - ---* 

(2 )  t he  aspens, 7 3 )  t h e  black poplars  and cottonwoods, (4) t h e  large-leaved poplars  and cottonwoods, (5) the  balsam 
poplars,  and (6 )  t he  variable-leaved poplars. 



p l o t s  wsre c u l t i v a t e d  during the  f i r s t  two yehrs.  ~ l l  hybrids  f a i l e d  by the  
end of tvro yea r s  on t h e  l i q h t  s o i l ,  i ' k s e  on t h e  Leevier s o i l  d id  much b e t t e r .  
Although only  two (105-1 and 77-2) of t h e  o r i g i n a l  t e n  were r e t a i n e d  a f t e r  
f i v e  years .  The r e s t  hzd been e i i ~ ~ i n a t e d  because of poor growth and form, 
l a r g e l y  a s  a  r e s u l t  of f r e e z i n ~  i n j u r y  i n  t h e  f a l l  before  t h e  shoots  had hardened. 
The siverbee h e i z h t  of tbose  ind iv idua l s  esczcing f r o s t  i n j u r y  ranged f r o 3  5 t o  
9 f e e t  a f t e r  f o u r  growing seaso1-s. 

Cut t ings  of t h e  t h r e e  b e s t  l o t s  (105-1, 77-2, 97-19) were p lan ted  i n  1940 i n  an 
a r h o r c t m  on a  good s i l t  loam which hed been c leared  of a  good s t ~ n d  of aspen, 
Although they  grew reasonably v;ell ( 18 t o  20 f e e t  t a i l  and 2.5 t o  3.5 inches  
d,b,h. i n  8   ears), a l l  Icere on t h e  may out  from carker  a t t s c k s  by t h e  fell of 
1947 ( t a b l e  2 ) .  

1938 i i s n t i c a  - 
Twenty-f i ve  c u t t i n g s  ezch of 1 5  Oxford r a p e r  hybr ids  were rece ived  fro12 the  
ho r theas t e rn  Fores t  Zxperirnent S t z t i o n  i n  t h e  s p r i n g  of i938, X i1  wera s e t  out  
i n  t h e  4xperimental  hu r se ry ,  on a good s i l t  loax  s o i l .  These viere designated 
a s  0k 5 ,  5 ,  8 ,  10,  11, 12, 21, 28, 37, 42, 45, 48, 51, 54, and 55 ( t a b l e  1). 
S e t  out aLso were c u t t i n g s  of itHenryn poplar  (x rosu1 .u~ zecerosa  ) vchich had 
been obt r ined  from D r .  Syrach Larsen i n  Ilemark, A l l  bu t  one l o t  did w e l l  i n  
t h e  nu r se ry  t h e  f i r s t  yezr.  

Eight  l o t s  ( O r '  5 ,  8 ,  28, 37, 45,  51,  54, and ''Zenry'' pop iz r )  which a p ~ e a r e d  
promising, were propagated i n  t h e  arboretum i n  1S40 ( t a b l e  2 ) .  I n  t h e  f a l i  of 
1947 a l l  t h e  t r e e s  i n  two l o t s  ( 0 i  5  aqd 8) and most of those  i n  another  (3% 5i )  
had died. Tv~o l o t s  (cP 28 hnd 54)  had f a i r  s u r v i v a i  and growth. Three ( 0 2  45, 
57, and "15enry" pop la r )  had good s u r v i v a l  and f e i r  growth, Hojvever, even t h i s  
l a t t e r  group i s  t h r e ~ t e n e d  by cz;&er vd ich  i s  s e r i o u s  i n  O r  45 and j u s t  begin- 
ning i n  t h e  o the r  t v t ,  l o t s  ( t a b l e  21. 

1939 r i a n t i n a  --- 
h ~ i o t h e r  s e t  of 25 c u t t i n g s  each,  of 15 Oxford r a p e r  ( o r )  h j ' s r ids  w h s  rece ived  
i n  t he  s p r i n s  of 1939 from t h e  Lor theas t e rn  Fores t  llxperiment S t a t ion .  These 
included those  designated a s  OE 1, 2,  4 ,  6 ,  9 ,  14, 16, 18, i 9 ,  27, 29, 31, 32, 
34 ,  and 38 ( t a b i e  I ) ,  They viere imaedia te ly  s e t  out  i n  t h e  Zxperimental  - - 
ldursery. XI1 grew there .  i\ew c u t t i n g s  were mzde of a l l  but  Or 9 and 
p lan ted  i n  t h e  arbcretum a r e a  i n  tLe s p r i n g  of 1940 along wi th  c u t t i n g s  mslde 
from the  hybr ids  rece ived  i n  1935 and 1938, 

By t h e  f a l l  of 1947 t h e r e  was a  r i d e  rtinge i n  s u r v i v h l  and growth &Tong t h e  
va r ious  hybrids. On,y one hybrid (OK 32) has  sho~vn d e f i ~ l i t e  promise. It hns 
h igh  s u r v i v a l ,  good t rowth and for;-?, and so f e r  has  been f r e e  of cenker and 
f r e a z i n e  in jury .  Sonis of t h e  otLer  l o t s  vrhich have r e ~ s o n a b l y  good s u r v i v a l  
and groicth, e i t h e r  a r e  becoming O ~ d l y  ccnkered (02  14, 27, 29, 3 4 ) ,  a r e  of 
undesir6ble  form ( O Y  18, 19, 27, 29, 3 0 ) ,  o r  other3 i s e  s!;ow no t i b i l i t y  t o  
mzke merchkntsble i;roducts (UP 16). 

Genera 1 
k o s t  of t h e  hybr ids  t e s t e d  grew from 5  t o  7 f e a t  t a l l  t h e  f i r s t  yea r  i n  t h e  
nursery,  They v e r i e d  i n  r e s i s t c n c o  t o  it-?lamnpsora leaf  r u s t  znd uniformity of 
developnent,  Second-ycor growth usu6l ly  was less--about 3 f e e t .  I n  p l a n t i n g s  
on g ~ o d  s o i l  ( s i l t  loam) vaith c o i - p ~ t z  'ground p r e p ~ r a t i o c ,  acd thorough c u l t i -  
v z t i o n  t h e  f i r s t  fevJ y e a r s ,  t h e  b e s t  avercge growtk wzs sibout t h r e e  f e e t  per  
year .  h h i l e  t h l s  i s  b e t t e r  t h a c  any spec i e s  o r d i n b r i l y  plantec! ~jill do i n  t h i s  
loca l i t ;y ,  i t  i s  not  c s  g r s a t  t.s ma~y  expected. I n  view of t h e  s u s c e p t i b i l i t y  
t o  c ~ n k c r ,  f r aez ing  i n j u r i e s ,  znd 2oor form developed, none of t h e  hybr ids  so  
f a r  t e s t e d  can be recomaended f o r  pl .ar t ing i n  t he  Chippewa Ra t ionn i  Fo res t  a rsa .  



Tcbie 2.--%suits of  h:jSrid ~ n ~ i ~ r  p l ea t ed  s ~ r i ~ g  of 1940 -- i n  3xijer_iz 
,-' p e n t z  1 Nursery t?g:oretum, Y$ippe:lia - ~ , ~ t ~ o ; i a I  Fore s t l , i in~iesat a 

s x a r ~ i n a t i o n  of Oct?ber 5 ,  1947. 

.il0tbi : hoarage : - G q -  l\-uximum : h e r a g e  
Dosignation : plsnted ; Alive * he igh t  ' , height  : d,b.hr 

-------------- - - -  --.- ----- ---.-- ---- -- 
- 7 n number -- i'ercent -.----- i ieot  -- Fee t  -- Ilzchos -- 

----- 
&I ,,itde by raul cl'. Lelmgrcff. 

s l a n t e d  1938. 



4xplana tory  Notes t o  Accompany Table 2 -- 

OP 45 F o r ~  F a i r l y  s t r a i g h t ;  many l imbs;  s ing le  stems. 
Sprout ing Sane stem s s rou t ing ,  but  no r o o t  sprout ing.  
C ~ n k e r s  Very bzd, both on limbs ~ n d  t runks.  
Frzeze back I?ont: 
Iiemsrks ~ ~ - 0 r t a l i t g  pr i ixar i ly  due t o  cenker-continuing. 

IY i 11 nevar p o d u c e  ~ 2 r c h s n t a b l e  product s, 

0 28 Form Poor. Saber formed. Kany limbs. S ingle  steras. 
Sprout ing  L i t t i e  stern sprout ing.  
Cankers Very b ~ d ,  
Praeze back Some t o p  f r e e z e  back, many dead 6nps. 
Remarks H o r t a l i t : ~  g r i n a r i l y  due t o  c2nkers, secondly f r o s t ,  

lb i l~ never produce merchantable product so 

GP 5 1  Form ivh.ny stemzed bush. 
Sprout ing  Ea r ly  root -sprout ing  - none l e f t *  
Cznkar s - - - -  
Freeze back From t h e  beginning,  nev: sp rou t s  f roze  back annual ly,  
Remcirk s i ~ o t h i n g  lsft, Iviortblity due t o  cost. 

0s 54 Form F c i r l y  good, bu t  very  l inby ,  S e v e r a l  double stsnrs. 
Sprout ing iTon6, 
Canksr s Some c ~ d c ~ r s  on a l i  t r e e s ,  
Freeze back Sons. 901;:e dead toys ,  probably due t o  crnker,  
R e n ~ r k  s i~fkor ta l i ty  due t o  c ~ r & e r  ecd f r e e z e  back. G i l l  never  

produce nsr chaat eb lc products.  

Zothing i ~ f t  i n  t h i s  lot, Trees  reached a d,b,h, of 
2 i n c h ~ s  but  were then  k i l l e d  by ctdlcer, Xo sprout-  
i ng  o r  s i g n  o f  l i f e ,  

OP 5 Didn't  surv ive  f i r s t  year.  

OP 37 Form Exce l l en t ,  c i ean  sn;ooth bark and stems. 
S ~ r o u t i n g  No roo t  or  stem sprout ing.  
Csnke r s Only a few t r e e s  s f f e c t e d  so  f a r .  
Freeze back Kone. 
Remsrk s This  i s  t h e  most promising of  t h e  OP l o t s ,  

Henry Form Good, though linby. 
Spyout i ~ g  Considerab i e ,  
Ccllker s Jus t  begirining, 
Freeze beck Lcne 
Rauarks Evident ly  t h i s  l e t  suf fe red  f r o n  competi t ion wi th  

No, 37, P lbn t ing  s tock  made from poor cu t t ingso  

97-19 Form Vcry good, though r a t h e r  liclby. 
S-prouting None. 
Cctnkcrs Very bad. 
Freeze back iGoqe, 
Remzrks Upper h a l f  of most t r e e s  a r e  now dead due t o  r ecen t  

cariker a t t hcks ,  None w i l l  surv ive ,  (1Lii;sde from 
c u t t i n g  of b ~ s t  o r i g i n a l  hybrids .)  



105-1 Form n nxce l l e n t  . 
Sprout ing  I\!one. 
Cpriter s Ead. 

- - 
2reeze back J'oae, 
Benarks Th i s  l o t  r e s ~ l t i n g  from c u t t i n g s  f r o x  bos t  o r i g i n a l  

hybr ids  look-red pronisirig,  but canker caused ahos t  
co~nplz te  6isbpgearbcce. 

77-2 '7-7 
r orm Very good. 
S2rout i r g  Kona , 
Crnkers hi1 in fec t ed .  
Frcezs back  bone, 

Remarks Th i s  l o t  r e s u l t i n g  from c c t t i n g s  of ore  of t h 3  b e s t  
n r i g i n ~ ~ i s  i s  bcing r e p i d i y  k i l l e d  by canker. 

? ( m i  ss ing )  Form Extrcmeiy poor and very  limby, 
Sprout ing Considera3 ie.  
Cmktir s Ai l bzd1.y i a f  ected. 

T * 
Fseeze bzck fiesvy, 
l iezerks Ucly few t r e e s  survived e a r l y  f r e e z e  back and cenker 

s t t rc lc .  These w i l l  soon d i e  from csnker ,  dprouts  
have f rozen  bsck. 

Or '  1 Form r o o r ,  double and t r i p l e  stems. 
Sdrout ing C o n s i d ~ r &  -lc, 
G a ~ k e r  s soae  z v i d ~ n c e .  
7 1reGze back i ~ i m a r y  czuse f o r  m o r t ~ l i t y ,  
Remarks This l o t  su f f e red  heavy f r e e z e  beck from s t a r t .  

Grov~tii tyns very poor. Eot deve1or)ing t r e e s .  

01' - 2  D i t t o  - some canker. 

OP 4 C i t t o  - considar&Sic canker, 

02 6 D i t t o  - considerbb l e  cankor. 

Or 14 Form S t r a i g h t ,  up t o  4 stems per  t r e e ,  
Sprout ing  Considcrzble from r o o t s  &?d stem. 
C&:k;er s Co9sidcrsb :s 
Preaze bcck Vsry l i t t i c .  
kclilhrks Commtircial development doubtful ,  Lpotty success ,  

some v ~ f y  good t r e e s .  

Or 16 Form Tery s t r z i g h t ,  mny v e r t i c a l  s i d e  b r ~ n c h z s  
Sprout ing bo~nc3 r o o t s  sprout ing  on in ju red  t r e e s .  
Ckrkers hone v i s i b l e .  
Freezc b ~ c k  None evident .  
l?e:,~ark s Esccnt  die-bcck from t o p s ,  maw af fec tad .  



OP 18 F o m  E r r z t i c ,  mostly poor. 
Sprouting Considerable, stem and roo t ,  
Cankers borne . 
Freeze back Considerable, causing poor for% 
Remarks Xo f u t u r e  merchantable value,  t o p s  dying back. 

OE 19 Form Poor, many stems. 
Sprouting Considerable, f r o a b a s e .  
Cankers .Littic evidence. 
Freeze back Cons iae rab~e  die-back of tops. 
Remarks A very poor l o t ,  r e p i d l y  dying out. 

OP 27 Form 3xtreme l y  poor, many stems, limb y. 
Sprouting Considerable from b t s e  and stem both. 
Cankers Ccnsiderab l e ,  e s2ec ia l iy  on l a r g e r  t r e e s .  
Freeze back Considerabie die-back cf t ops ,  probably f reez ing ,  
Remarks X very poor l o t ,  r ap id ly  dying out ,  

CP 29 Form Extremely poor, crooked, very limby. 
Sprouting >'ram stems only, 
Cankers Considerable, inany wounds, dead branckies and tops.  
Freeze back Nozte, 
Reinark s i\?o t r e e s  xi ll mzke merchantable products , very  bushy. 

02 31 Form General ly poor, many v e r t i c a l  brenches, pyrzmid, 
Syrouting Colsiderable from bese. 
Car-hers Lo evidence. 
Freeze back None, 
Reaarks Considerable die-back from top, h o s t  dying. 

OE 32 Form Excel lent  , s t r a i g h t ,  veqT  few branches. 
'Sprouting :?one. 

Cankers hone. 
Freeze back None. 
Eemrks  iooks promising so f a r .  

Ok 34 Form F a i r .  
Sprouting S o ~ e ,  
C~nlrers  Considerable. 
Freeze back None. 
Kem~rks Trees a r t  dying ou t ,  cause unknown. 

7 
Blany dead branches and main stems' 

OP 3 8 ( ? )  Form F a i r ,  but  small. 
Sprouting I'ose, 
Ca:<isers Soae evidence. 
Freeze back Zone, 
Rerrarks Th i s  l o t  is rap id ly  dying out.  



Designation ---- 
OP 18 Form E r r a t i c ,  mostly poor. 

Sprouting Considerable, stem and roo t ,  
Cankers borne . 
Freeze back Considerable, causing poor f om-. 
Remarks Xo f u t u r e  merchantable value,  t o p s  dying back, 

OP 19 Form 2oor, many stems. 
Sprouting Considerable, f rombase .  
Cankers l i t t i e  evidence. 
Freeze back Consiaerabie die-back of tops. 
Remarks B very poor l o t ,  r e p i d l y  dying out. 

OP 27 Form 3xtreme l y  poor, many st ems, linby. 
* Sprouting Considerable from b t s e  and stem both, 

Cankers Considerab l e ,  e spec ia l ly  on l a r g e r  t r e e s .  
Freeze back Considerabie die-beck cf t ops ,  probably f reez ing ,  
Remarks X very poor l o t ,  r ap id ly  dying out. 

CP 29 Fcrm Extremely poor, crooked, very limby. 
S p r ~ u t i n g  Vromstems only, 
Cankers Considerable, many wounds, dead branches and tops.  
Freeze back None, 
Reiiiark s i\b t r e e s  rvi  ll mzke merchantable products , very  bushy. 

02 31 Form Cecera l ly  poor, xariy v e r t i c a l  brenches, py rmid ,  
S j r o u t i n g  Colsiderable froro b ~ s e .  
Car-kers Lo evidence. 
Freeze back None, 
Fienarks Considerakie die-back from top. h o s t  dying. 

OE 32 Form Excel lent  , s t r a i g h t ,  veqT  f evr branches. 
" S ~ r o u t  ing  : h e .  

Cankers hone, 
Freeze back None. 
3 e ~ a r k  s iooks promising so  f a r ,  

OL- 34 Form F a i r .  
S p r o u t i s g  Kone, 

C~nlzers Considerable. 
Freeze back i3one. 
Hemcrks Trees z r e  dying ou t ,  cause unknown. 

-. IvIan;y dead branches and main stems. 

OP 3 8 ( ? )  Form F a i r  , but  small. 
Sprouting T'ose. 
Ca:<~crs S e ~ e  evidence. 
Freeze back hone, 
Rexzrks Th i s  l o t  is rap id ly  dying out.  



Desi.na t ion  -- 
105-1 Form Exce l i e n t  , 

Sprout ing b n e .  
Cankers Conziderab l e .  
Freeze back Qgne. 
Henarks Th i s  is from o r i g i n a l  p lan t ing .  Cenker causing 

mor t a l i t y ,  This  l o t  looked r ~ o s t  promising 
o r g i n a l l y ,  now understocked. 

77-2 Form F a i r ,  bu t  l inby,  
Sprout ing  None. 
Cankers Considerable. 
Freeze back None. 
Remarks Second b e s t  o r i g i n a l  l o t  - high m o r t a l i t y  due t o  

canker. Mow understocked and m a y  dead tops.  

Henry Form Very good, some have heavy branches, 
Sprout ing  Very l i t t i e *  
Cankers Some p re sen t  - no m o r t a l i t y  y e t  - no dead p a r t s ,  
Freeze back Hone. 
R e ~ i ~ r k s  TLis i s  o r i h i n e l  1938 l o t  f r o a  Denrnark, They a r e  

more open grown than  those  p lan ted  l a t e r ,  t h u s  t hey  
a r e  much b e t t e r  developed bo th  i n  d.b.h, and he ight ,  



North Dakota T e s t s  
------a. 

1935 P lan t ing  --- 
Cut t ings  of 10 hybrid p o ; ~ l a r s  purchased from t h e  Oxford r ape r  Comgany were 
p lan ted  i n  t h e  sp r ing  of i935 on a n  experimental  a r e a  near  Denbigh, Iv~cHenry 
County, iJorth Dskotao These were of t h e  sane clones a s  wsre p lan ted  i n  
Minnesota a t  t h a t  t i n e :  Kos. 33-2, 33-9, 58-3, 77-2, 96-14, 97-19, 97-28, 
97-49, 105-1, and i55-9 ( t a b l e  1.). The s o i l   anne nett s e r i e s )  of t he  p l a n t i n g  
s i t e  was a loamy fine sznd t o  a f i n e  sandy loam, over ly ing  a s u b s o i l  of f i n e  
sand. The permanent water t s b l e  l a y  6 t o  10 f e e t  below t h e  s o i l  surface.  
O r i g i n a l l y  i n  p r a i r i e  sod, t h e  ground was completely prepered,  and t h e  t r e e s  
were wesded end c u l t i v a t e 6  r egu la r iy .  

At t h e  end of tv,o growing seasons t h e  b e s t  hybrid (33-$) had a s u r v i v a l  of 52 
percent  snl! an average he ight  of 2 f e e t  ( t a b l e  31. I n  comp~r i son  some l-year- 
o l d  w i l d l i n g  cottonwoods ~ u i l e d  from sand b z r s  along t:ie Ib~issouri River  viiiici.1 
were pLanted a t  t h e  ssme time had a s u r v i v z l  of 84 percent  and an average he ight  
of 3 f e e t  ( range 1 t o  6 f e e t ) .  A l l  t h e  hy5r ids  f r o z e  back t o  t h e  snow l i n e  i n  
t h e  win te r  of 1935-36. The cottonv~ood d i d  not. Becsuse of continued mortality 
no l a t e r  observa t ions  were made or, t hese  p i en t s .  

1937 P lan t ingg  -- 
Cut t ings  of t hese  saine l.iybrids were r,isde and p lan ted  i n  a n  ad jacent  small 
experi lnentai  nimsery i n  t h e  s p r i ~ g  of 1937. No f e r t i l i z e r s  ;;-ere added t o  t h e  
s o i l ,  b u t  t h e  plar i ts  were watered occas iona l ly  i n  1937. Xesding was dons a s  
necessary. At t h e  end of two g e a r s  s u r v i v s l  ranged from 0 (96-4) t o  68 per- 
cen t  (33-2 and 33-9),  and average h s i g h t s  of l i v i n g  t r e e s  from 2k f e e t  (97-28) 
t o  6$ f e e t  (105- l ) ,  

General  -- 
Although some of t h e  hybrid poplar  survived and grew f s i r l y  ~ ~ e l l  i n  t h e  nursery-- 
those  p lan ted  i n  t h e  f i e i d  viere i n f e r i o r  t o  n a t i v e  cottomvood bo th  i n  s u r v i v a l  
acd grov~th, U n t i l  b e t t e r  hybr ids  a r e  produced, n a t i v e  cottonwood should be 
used. 



Table 3. --Two-year growth d z t a  f o r  Oxford ----- ------ 
near DenSiph,chDa&ta, i n  sp r ing  of 1 0 2  --- 

I d e n t i f i c a t i o n :  Ee i gh t  
number of : Surv iva l  '----------------- ' Vigor 

hybr i d  ' Iviaximum : ikiinimum Average ; 
-* ---- .----,-- - 

Feet  - Zaet  - Fee t  - 

3.2 1.2 2.0 Good 

2.2 1.3 i. 7 F a i r  

2.3 .7 1.3 F a i r  

1.0 .3 .7 f oor  

1, 0 .3 .7 Boor 

2.2 1.0 1.5 F a i r  



Michigan Tes t s  

Eybrid poplars  were f i e l d  planted i n  t h r e e  l o c a l i t i e s  i n  lower i ~ i c h i g a n ,  near  
h e l l s t o n  i n  %anis tee  County, on Big P r a i r i e  i n  Xetvaygo County, and near Ros- 
common i n  Roscomqon County. 

1938 Plant  ings  
Cut t ings  of 25 Oxford Paper hybrid poplars,  received from t h e  Ixiortheastern Fore st 
Ex2eriment S t a t i o n ,  were planted i n  t h e  Chittenden Nursery, i ~ e  l i s t o n ,  iaichigan, 
i n  t h e  sp r ing  of 1938. The hybrids received were numbers OF 1, 2, 3, 4 ,  6,  7, 
10, 11, 21, 28, 29, 32, 33$ 37, 39, 4 i ,  42, 44, 46, 47, 48, 50, 51, 52, and 55 
( t a b l e  1). Surv iva l  i n  the  nursery ranged from 42 percent (02' 32) to 98 per- 
cent (0P 52 and 5 5 ) -  Average he ights  ranged from 3+3 f e e t  (02 32) t o  6,3 f e e t  
( a r  6 and 11). 

Cutt ings were made i n  t h e  f a l l  t o  provide s to red  c u t t i n g s  i n  t h e  spr ing  of 1939. 

1939 Plantin& 
I n  t h e  spr ing  of 1939 f r e s h  c u t t i n g s ,  s to red  c u t t i n g s ,  and rooted c u t t i n g s  of 
14 h::brid popiars  (or 7, 11, 21, 28, 32, 33, 37, 39, 4 i ,  46, 48, 5 i ,  52, and 
55) were planted on Big Yrai r ie .  The p lan t ing  s i t e  was a  bare windswept sand, 
wi th  a g rave l ly  ''desert pavement ," droughty and low i n  s o i l  nu t r i en t s .  Al- 
though a i l  began growth, t h e  fresf i  and s to red  cu t t ings ,  a s  w e i l  a s  na t ive  
cottonv~ood c u t t i n g s ,  died out by t h e  end of two years ,  The rooted c u t t i n g s  
were more hardy, Af ter  f i v e  growing seasons from 0 t o  80 percent  s t i l l  sur-  
vived ( t a b l e  4 )  where the re  was p o t e c t i o n  e i t h e r  from brush o r  snQw fence. 
Growth, however, was poor, The b e s t  1 ~ t  averaged only f i v e  f e e t  i n  he ight  
under t h e  most favorable conditions. Jeek p ine  2-0 p ~ e n t e d  t h e  same time i n  
t h e  same block was much a u g e ~ i o r  i n  s u r v i v a l  and somewhat b e t t e r  i n  height  
growth ( t a b l e  4 ) .  Observations four  yea r s  l a t e r  showed t h e  jack pine t o  be  
much suyer ior  on both counts. 

Both f r e s h  and s to red  c u t t i n g s  of a l l  l o t s  were again planted i n  t h e  Chittenden 
hursery  i n  t h e  spr ing  of 1933. About 85  percent  of t h e  t r e e s  i n  a l l  l o t s  sur-  
vived. There was p r a c t i c a l l y  no d i f f e rence  between f r e s h  and s to red  c u t t i n g s ;  
t h e  l a t t e r  were 3 percent  b e t t e r ,  Average height  a t  t h e  end of two yea r s  
ranged from 2 t o  9 f e e t  -- most l o t s  were between 6 and 8 f e e t  t a l l .  I n  some 
l o t s  t h e  s to red  c u t t i n g s  grew d i s t i n c t l y  l e s s  than t h e  f r e s h  cu t t ings ,  but  f o r  
most of them t h e r e  was l i t t l e  d i f f e rence ,  

A 2-acre c u t t i n g  nursery was e s t eb l i shed  a t  the  b h i t e  River CCC Camp near 
White Cloud, Iiichigan, Cutt ings of a l l  l o t s  were used. ResuLts were s i m i l a r  
t o  those a t  t h e  Chittenden Nursery, 

1940 k lan t ings  
I n  t h e  spr ing  of 1940 c u t t i n g s  of 10 poplar  hybrids and na t ive  cottonr~ood were 
planted i n  an  arboretum a rea  near  luel ls ton,  iiiehigan, The s o i l  is a k l a i n f i e l d  
loamy sand with a  water t c b l e  5 t o  8 f e e t  from t h e  surface.  Inciuded were 
hybrids 02 6, 11, 21, 29, 32, 37, 39, 41, 44, and 52 ( t a b l e  l), Four methods 
of ground prepara t ion  were t r i e d :  1 1 )  complete spading of t h e  p l o t ,  ( 2 )  furrow- 
ing ,  ( 3 )  thorough sca lp ing ,  and ( 4 )  spading of 3-foot s t r i p s .  At t h e  end of 
t h r e e  yea r s  i n  t h e  f i e l d  t h e  cotton~~rood and seven of t h e  hybrid poplars  were 
comple'te f a i l u r e s .  The two l o t s  which had complete ground prepara t ion  (OP 6 
and 32)  and one of those  i n  a spaded s t r i p  (o? 29) were t h e  only ones surviving. 



Table 4,--Develogment o f  hybrid po;~lar_  r o o d  c u t t i n r , ~  on 3ifs r r a i r i e ,  
o l ~ n t e d  s w i n g  1939; measilred swmer i s  ----.----c__-- 

T 

ii indrosied Broadcast h l l  
: Open a r e a  : Izybrid . brush . ' brush  condi t ions  

number --- - .-.- --. ---,- ---- 
:dv.r- ' :Si~r- ' 

'Height :3ur- :T- 

'Height • :Height : v i v a i  : :vival. : neight  :TiVal : ...---.------..- 
.- 

Pet. Fee t  Pc t .  Fee t  r c t .  Fee t  Yet. F e e t  -. P -- -.,- -- - -- --- 
073-7 0 . . 0 + • 0 . . 0 . . 

02-52 25 1.5 7 8 1.8 75 3.0 5 9 1.9 

-- -.---*- 

All hybr ids  6 2.0 32 2.2 38 3.1 24 2.3 

Jsck pine  2-0 94  2.5 98 2.7 96 3.7 96 3.0 



These l o t s  averaged from 3 t o  5 f e e t  i n  he ight  ( t a b l e  5). This  growth is b e t t e r  
than t h a t  of any o ther  species  i n  the  arboretum, al though many of them have 
b e t t e r  surviva l ,  >Tone of t h e  o ther  species ,  hoxever, had t h e  b e n e f i t  of com- 
p l e t e  ground preparat ion,  h11 were planted i n  furrows, Native aspen sprouts  
outgrew t h e  hybrid poplars ,  

Cutt ings of 11 hybrids were planted on muck a t  t h e  edge of a  creek v a l l e y  near  
Roscoivunon, Liickigan. Tile water t a b l e  wcs 1 t o  2 f e e t  from t h e  s o i l  surface,  
Hy'Lrids OP 1, 3, 6 ,  10, 28, 41, 4.6, 47, 59, 51, and 52 were used ( t a b l e  1). 
The 'zronnd VJES cleared of vegeta t ion  and spaded up, Surv iva l  was reasonably 
good t h e  f i r s t  few yea r s ,  but growth was 2ocr. The stems were sp indly  and 
f roze  back ecich winter* Tamzreck on the  same s i t e  outgrew t h e  hybrids very 
markedly . 
1941 A-1antinps 
I n  Lay 1941, a  6-acre p lan t ing  wzs made on an opsn hardwood s i t e ,  on Roselawn 
 send.^ loem, about four  n l l e s  south of XorwaX< i n  IvLanistee County. Cut t ines  of 
t h e  f oilowing hybrids were p l m t e d  i n  furrov-s aade wi th  a  K i l l e f e r  plow: OP 
1, 2,  3, 4 ,  6 ,  7 ,  10, 11, 21, 28,  29, 32, 33, 37, 39, 41, 42, 44, 46, 47, 48, 
50, 51, 52, and 55 ( t a b l e  I). lvative cotton~vood c u t t i n g s  were a l s o  pianted* 
At t h e  end of t h e  f i r s t  year  i n  t k e  f i e l d  eu rv iva l s  r an  from 22 t o  90 percent  
f o r  the  var ious  hybrics.  Over two-thirds survived 50 percent  o r  b e t t e r .  
Heig'llts rhnged frola 0,7 t o  1.3 f e e t ,  Geoersl  observat ions two years  l a t e r  
shov:ed consi2arz3le mor t5 l i tg  i n  rnost l o t s  and poor he ight  growth, E i t h e r  jack 
pine o r  r ed  pine vrould have dor~e b e t t e r ,  

General -- 
Hybrid poplars  t e s t e d  io th ree  g e c e r s l  l o c t l i t i e s  i n  northern lower Iviichigan 
gave no promise of success, even equa l  t o  t h e  na t ive  con i fe r s  which might be 
planted on t h e  ssme sitss. G~o.~: th  i n  t h e  nursery was about the  same a s  i n  
nor thern  h'iinnesot~, about s i x  f e e t  t h e  f irst  year  and th ree  f e e t  more the  
second year,  I n  the  f i e l d ,  however, surv iv61 was poor i n  most cases and growth, 
except, wi th  co;riplete ground prepara t ion  and c u l t i v a t i o n ,  xas l e s s  than  t h a t  of 
na t ive  conifers .  Deer nipping i n  some l o c e l i t i e s  might have become se r ious  
had t h e  poplars  survived b e t t e r .  i v ~ e l a m p s ~ ~  l ea f  r u s t  occurred on many of t h e  
clones* Neither  freoze-back nor canker rzre se r ious  detr iments  z s  a  ru le .  
Hovrever, t h e  l a t t e r  rzigl-it have entered the  g i c t u r e  i f  t h e  poplars  hsd developed 
l o ~ g e r .  



Table 5. - - D e v e i o ~ m e ~ t  of hybriQoi,lzr a t  Tiel is ton 
a rbo repg- ;  p lan ted  spr ing  194" 

' Ground S u r v i v a i  * Eeight  
"y'rid ----- -------- 
nuab e r i year  3 y e z r s  : 1 year  3 yea r s  . 

-,-,--.--- --------.---- 

r e r c e ~ t  Percent  -- Fee t  - Feet  

OE- 11 2 13 0 .8 S e e  

Cottoriwood 
c u t t i n g  ,4 

------- ---. - 
1/1. Ent i r e  l - ~ o t  sraded t o  8- inch depth;  a i l  competing vege tz t ion  removed. 

2. Furrowed iiiith K i i i e f e r  plotr~, 
3. Sca lps  3 f e e t  i n  diameter made; s o i l  r i i t h in  s c a l p s  spaded t o  8-inch 

depth, 
4. S t r i p s  3 f e e t  wide spaded t o  8-inch depth;  a l l  cox2e t i t i on  removed on 

stri-9s. 



'vl'isconsin T e s t s  

19 38 P lan t  i nq --- 
Cut t ings  of 25 Oxford Paper h j b r i d  2 o p l s r s  from t h e  i<ortl?easter,? F o r e s t  Experi-  
ment S t a t i o n  were p ian tdd  i n  t h e  Iiayrard i h r s c r y ,  Sswyer County, Wisconsin, i n  
t h e  s p r i n g  of 1938, hs i n  o t h e r  nursery  t r i a l s ,  a l l  c ~ o n e s  mads good growth 
t h e  first yea r  i n  t h e  nursery, i i sbr ids  ine laced  were Xos. 02 1, 2,  3, 5, 6,  7 ,  
9 ,  10, 11, 12, 21, 28, 29, 32, 37, 39, 41, 42, 45, 46, 49, 51, 52, 54, and 55 
( t a b i e  1). 

1939 Elant  ing  ---..- 
I n  t i l s  s p r i n g  of 1939 c u t t i n g s  were made of a l l  l o t s  i n  t h e  nursery. S O ~  of 
each l o t  wars p lan ted  i n  two l o c a j i t i c s :  (1) on t h e  Chequamegon n a t i o n a l  
F o r e s t ,  on a  Spencer si l t  loam, wi th  semi-swamp cona i t i ons ;  ( 2 )  on t h e  Nicole t  
L t i o n a l  F o r e s t ,  on an  open sandy out?,-ash p l a i n  w i t h  a vyater t a b l e  2 t o  4 f e e t  
b;.Lov7 t h e  s o i l  surface.  

At t h s  end of the first season s u r v i v e i s  rsnged from 52 t o  92 percent  on t h e  
s i l t  ioa' i ,  being sornev;hat h o t t e r  f o r  c u t t i ~ g s  p i a n t ~ d  i n  furrows than  f o r  those  
p l sn t ed  i n  sca2.p~. bverzge hc ig5 t s  i n  furrows rhcgsd from 1/2 t o  1-1/4 f e e t ,  
and i n  s ch lps  from 1/3 t o  1 foo t .  On t h e  sa3dy s o i l  s u r v i v a i s  r rnged from 48 
t o  88 percent ,  and aTj.eragc ha igh t s  i n  furrovis ( t h e  only  ground p repa ra t ion  used)  
ranged f r o a  1/2 t o  1-1/2 f s e t ,  I n  bo th  a r e a s  growth of t h e  hybrid poplar  was 
decidedly l c s s  t hcn  t h a t  of n a t i v e  a s p n  sp rou t s  of similar age, 

By 1942 t h e  hybr ids  on t h e  sandy s o i l  ( ~ i c o l e t  I fa t iona l   ores st ) were a complete 
f a i l u r e  bnd t h e  a r e a  vrzs rel ; lanted n i t h  white  c&ar and. spruces*  An excmina- 
t i o n  of the  s i l t - l o a n  a r e a  i n  th.:: f ~ ~ l  of 1946 d i sc losed  t h a t  l e s s  tlian one 
percent  of t h e  c u t t i ~ g s  were a l i v e .  The i r  everzge h t i g h t  vlas 3#1  f e e t D  

Ge::ercl -- 
Results of hybr id  poplar  a i a n t i n g s  on two h i scons in  n a t i o n a l  f  ~ r e s t s  were 
f z i l u r e s ,  As i n  Ihinnesota sad Siichigan, grovrth f o r  one yea r  i n  t 3 e  nursery was 
e x c e l l e n t ,  bu t  f i e  id r ~ s u ~ t s  were d isap j?o in t i rga  i i h i l e  e a r l y  s u r v i v a l s  i n  t h e  
f i e l d  were f a i r l y  goo&, they  s t e c d i l y  fieclincd. Growth i n  t h e  f i e l d  was poor 
from t h e  stert--much l c s s  t han  t h a t  of ~ a t i v c  aspan sprouts*  



Iiybrid poplars a r c  a l so  knovm t o  have been t e s t ed  i n  the  L e e  S t a t e s  by the  
Dov; Chemical Company, the  University of kisconsin,  the University of i'tiinnesota, 
Idichigan S t a t e  Coll.ege , and the Kimberly-Clark Corporation. 

Tests  by Dow Chemical Cornpaw* 

A few yetirs ago, Detroi t  newspapers gave considerable pub l ic i ty  t o  the  hybrid 
por lar  t e s t s  being conducted by t he  Dow Chemical Company e t  ii~idland, Iiicliigan, 
This arousad a g rea t  dea l  of popular i n t e r e s t  i n  the  subject ,  somewhat pre- 
maturely. An authent ic  repor t  on the  Dow Company s tud ies  follow&: 

.'ie have grown a t o t a l  of 191 c lona l  v a r i e t i e s  of popltir under many 
d i f fe ren t  c l imat ic  and s o i l  conditions and most of these s tud ies  were 
comgar6tivu with native poplars and other  hardy ty2es, such a s  locust ,  
e t c ,  This mate r ie l  has been obtained from a great  many sources a s  
we l l  a s  our otun pol lenizat ion v\rork, ile  SO receive  r epo r t s  from 247 co- 
operative grovrers t o  whom we have furnished stock. They a re  located 
i n  many s t a t e s  and other coui t r ies .  

>Our wiork has been one of s e l s c t i on  of possible comerc ia1  types,  based 
on disease rcs i s t snce  , growth, habi t ,  ce f lu lose  content, survival ,  e t c ,  
Eaeh va r i e t y  i s  f i r s t t e s t e d  f o r  two seasons i n  a nursery, innocuLated 
with canker, and then p l a t e d  i n  sample p lo t s  i f  they have the  proper 
qua i i t  ies ,  

iiie have 2,000 acres  of smp la  p lo t s  here and plznt  12-inch long s tored 
(not  cal loused) cu t t ings  on four types of soi l .  We plant  each by three  
methods, namely scalps,  furrows, and f i t t e d ,  We have eliminated a l l  
but s i x  v a r i e t i e s  and we are  propag&ting these f o r  cor~xnercial work, 
They are  cornparativeiy f r e e  from disease and insec t s  and under favor- 
aSle condit ions x i 1 1  grow an  average of an inch per day i n  height and 
1-1/2 inches i n  diameter per season, Four of thcse clones were sent  
t o  e o f ~ s s o r  Kaufert t h i s  season. 

ibriost of the  hybrids p re fe r  medium l i gh t  s o i l s  on t h e  dry s ide ,  a l t ho  
i f  the  water t ab l e  i s  low they w i l l  bo stunted u n t i l  the  time t h a t  
they shede the  ground znd help t o  conserve moisture. On abandoned 
farm land we pre fe r  t o  plow end f i t  i n  order t o  overcome mouse damage 
t he  f i r s t  wintor and give the  p l an t s  a good s t a r t a  This  type of 
p lant ing f 6' spacing) cos t s  $16.20 per acre a t  the  end of the  second 
season, and inciudes f i t t i n g ,  plenting,  two cu l t iva t ions  f i r s t  season, 
replacing misses and one cu l t iva t ion  the  second season, I n  some 
cases we have undertrimmed i n  the  spring of the  four th  season which 
seems t o  help stimul&to height growth. Our oldes t  p lan ta t ion  here of 
se lected mate r ia l  i s  f i va  years  old and w i l l  average 8" d,b,h, Reports 
from the  south sl.10~~ much b e t t e r  growth r e s u l t s ,  as our average growing 
season i s  only about 89 days. 

Excerpts from a l e t t e r  of Ju ly  16, 1947 by kheips Vogelsang, then Fores ter  
f o r  the  30w Chemical Company. 



.%ur bigges t  d i f f i c u l t i ~ s  come from ixeadotv mice damsge during t h e  first 
winter  and espec ia l ly  i f  g r z s s  i s  gresont.  

Among thc: hybrids t e s t e d  by the  Dow Chemical Gomy?srq were those  r ep resec t ing  
c rosses  1, 2,  7, 8, 9 ,  11., 3.2, 14, 20, 2i, 22, 26, 27, 28, 29,  30, and 31 
( t a b l e  1). 

T r i a l s  by the  VJisconsin 8gr  i c u l t u r a i  Exper im~nt  S t e t i o n  
l_---l_Y_IplC_I----_i 

Under t h 9  d i r e c t i o n  of D r ,  A. J, Riker ,  t h e  Univers i ty  of Wisconsin has t e s t e d  
Oxford Paper Co~pany hybrid poplars  end s a v e r z l  na t ive  poplar  s o i e c t i o n s  ir, 
s e v e r a l  l o c s l i t i e s  i n  Wisconsin, The f ollowiag b r i e f  r e p o r t  has been prepared 
by Erofcssor  James E. Kuntz: 

'The vaiu3 of poplars  i n  tho l a n d - u t i l i z a t i o n  program has been recognized 
recent ly .  They grow widely over t h e  s t a t e ;  they a r e  cornmon i n  r ~ f o r e s t a -  
t i o n  a r e e s ;  snd t h e i r  groviith i s    no re r a p i d  than  o thc r  t r c e s  of sconornic 
importance. Poplars  now heve s v a r i e t y  of uscs, including:  pu lp~ood ,  
veneer ( f o r  matches and c r a t e s ) ,  boxboards, fance pos t s  (when t r e a t e d )  , 
exce l s io r ,  r 2 w  cellulose f o r  indus t ry ,  LS a= overstory f o r  w h i t e  pine,  
cnd a s  a groenlzaf mixture i n  p lan t ings  f o r  the  ir~proveraent of s o i l  
f e r t i l i t y  and p o t e c t i o n  c gain st f i r e .  

The idisconsin S t a t i o n  ( i n  c o o p ~ r a t i o n  wi th  t h e  i v i  scnnsin Conservation 
Depzrtment and the  U,S,  Depcrtment of f igr icul turo)  se l ec ted  6 na t ive  
poplars  and secured 25 Oxford 2aper Co-zpany hybrids from D r .  Schreiner  
a t  the  Sortk:east Fores t  Exgerinlest S ta t ion .  These hybrids were among 
t h e  b c s t  then  a v a i l s b l e ,  They included t h e  fo l lox ing  num5ers: OP 1, 
2, 4, 6 ,  9 ,  11, 12, 16, 21, 28, 29, 30, 32, 33, 39, 41, 44, 46, 49, 50, 
52, 54, 56, and 59, During the  pas t  seven yea r s  a s e r i e s  of r e p l i c a t e d  
t e s t  p l an t ings  have been nzde i n  e igh t  vjidely sea t t e rzd  a r e a s  i n  VJis- 
consin, Thc ground was plovisd and disked;  ten-inch, doraznt  c u t t i n g s  

spaced 5 t  by 5 ' ;  and the  t r e e s  were cu l t iva ted  a s  needad during 
tile first and second yecrs ,  Records were kept  on su rv iva l ,  growth 
r a t e ,  and d i s e ~ s e  incidencec hs expected, t h e  growth much b e t t e r  
on s i t e s  having f e r t i l e  s o i l  wi th  a  high water t a b l e  than  on r e l a t i v e l y  
sandy and dry  s i t e s .  Some of t h e  s e l e c t i o n s  gr3w f a i r l y  w e l l  on t h e  
poorer s i t e s  f o r  the  f i rs t  season o r  two, but evcntual iy  succu~bed  t o  
disease.  

Sone l i r n i  t a t  ions  vrcrc encountered f o r  t h e  following reasons: ( 1) winter  
in5ury occurred with f i r s t  season t r e e s ,  on tke  t i p s  of succulent  shoots ,  
and i n  f r o s t  pockets. Eov:ever, it was not a  l imi t ing  f ac to r .  ( 2 )  Damage 
from borers ,  mice, r a b b i t s ,  and deer  i n  some cases  showed d i f f e r c n t i a l s  
wi th  p a r t i c u l a r  nut~bers,  Eere again  t h e  damage vTas not gene ra l ly  i i m i t -  
ing  although some s e l e c t i o n s  wzrc dostroyed, (3 )  Vcrious d i seases  rvere 
encountered, inciuding r u s t ,  leaf  spo t s ,  and canker. KO Zypoxylon 
canker VI&S observed, and oniy r a r e l y  ti:as Sep to r i a  seen. On t h e  o the r  
hand, Cytospora c ~ n k e r  was comlon and damaging, p a r t  icci lar ly whero t h e  
hybrids were growing on anything l e s s  than a n  exce l l en t  s i t e .  Canker 
was more sovere on some s e l e c t i o n s  than  on others.  However, none 
showed a s a t i s f a c t o r y  degree of r e s i s t ance .  



Svergthing considered,  t h e  b e s t  Oxford r ape r  Compsny hybr ids  were numbers 
2 ,  6, 12, 28, 29, a ~ d  54, On good s i t e s  t hey  have grown up t o  7& f e e t  
t h e  f i r s t  season and u> t o  32 t o  14 f e e t  t h e  second season. wlthough 
these  se l ec t io i i s  have slnov~n low r e s i s t a i c e  t o  canker, they  could serve 
as parent  m a t e r i a l  ia fu5ure c r o s s e s  because of o the r  d e s i r a b l e  char- 
a c t e r s .  

" h o n g  t h e  promisixg p o s s i b i l i t i e s  f o r  f u t u r e  poplar  improvement is t h e  
s e l e c t i o : ~  of out  s t a s d i n g  pop la r s  a l r e a q r  growing i n  'iliisconsin. These 
t r e e s  a l r eady  have been subSecf,ed t o  and have withstood many of t h e  
unfavorable  f ~ c t o r s  found here. Xn t h e  s p r i q  of 1948 c u t t i n z s  from 
over 100 such s e l e c t i c n s  were colLected 2nd piaced i n  a  nur-sery p l an t -  
ipgo  (! 

Kinber ly-Clsrk Corporat ion y m  

S e v e ~ a l  of t k e  Oxford Paper Cor~pany hybrid pop la r s  were f i e l d  p l an ted  i n  1938(3)  
by t h e  Xir i~er ly-Clerk  Corporation i n  ivisconsin, According t o  t l i e i r  Chief 
Tores t e r ,  J,B, I ,+ i l l a r ,  t h e  c u t t i n g s  were p ien ted  i n  s c a l g s  on a spruce s i t e .  
They give-; no s;,eciai ce re ,  o t h e r  t han  ?;hat given r e g u l a r  coni fe rous  
p l r n t i n g  s tock,  Groiith vi-es poor, aizd so  vtes s u r v i v a l  a f t e r  a few years .  
The p l a n t a t i o n  was a  f a i l u r e .  

T e s t s  t h e  II-in:~estxt8 Fores t  Se-rvice i n  C o o _ ~ c a ~ o n  wi th  t h e  
TJniversit:ir of Bdnnesota -------- -w 

In t h e  s p r i n s  of 1938, t h e  iLinsesota F o r e s t  Se rv i ce  o b t a i ~ e d  25 Oxford paper 
Comga:iy k j S r i d  p o p l a r s  (ZP 1, 2 ,  4 ,  6 ,  5 ,  11, 12, 21, 28, 29, 32, 33, 35, 37, 
39, 41, 44, 46 ,  47, 49,  5 0 ,  52, 54, 55, and 5 6 )  from the  ~ J o r t h e a s t e r n  F o r e s t  
E x ~ e r i m e s t  S t a t i o n *  Cut t ings  of each l o t  were p lan ted  on ferms i n  two 
l o c a l i t i e s  i n  e a s t - c e n t r a l  h innesota .  One was locz t ed  j u s t  west of tuyoming, 
i,~innesot.r-, on a stin&j loam s o i l ,  acd the o t h e r  sbout 10 m i l e s  f a r t h e r  west. 
Observat ions on %he f i r s t  p l a n t i n g  onPi a r e  a v a i l a b l e ,  

A t  t h e  eild of  two growing seesons i n  t h e  fie.Ldid, s u r v i v a l s  ranged from 27 (OP 
32)  t o  98 2ercen.t (0k 51, &ll b ~ t  s i x  l o t s  survived 70 percent  o r  b e t t e r .  
hverbge !?eichts ranged from 2,7 f e e t  (02 1) t o  5,7 f e e t  (oE 4, 9 ,  and 2 8 ) .  
About ha i f  of t h e  l o t s  averaged 5 f e e t  o r  b e t t e r .  

Th i s  510% wzs re-examirted i n  r q r i l  i.947, h f t e r  nine growing seasons i n  t h e  
f i e l d ,  Su rv iva l s  vcere consicier6bly lower, bu t  vhr ied  a  good d e a l  between l o t s .  
S e v e r a l  t r e e s  of d i f f e r e n t  l o t s  were over 9 inches  i n  6.b.h. end 20 f e e t  i n  
he ight .  The l a r g e s t  t r e e  measured was 3205  f e e t  t a l l  and 5.3 i nches  d.brh. 
It appeared t o  belong t o  clone 0 2  37, a l though deterr;linbtion was not  ce r t a in .  



T e s t s  by Liichigar, S t c t e  CoL1ege -- 
In 18Q8, D r .  J. ti.  Yea1 p ian ted  e i g h t  Russian 2nd fou r  h e r i c a n  poplars  on 

3 /  Some of t h e s e  po2iars  doukt- safidy land,  j u s t  sob%h of Grayiirlg, iiLi chi  ~ a n , - /  
l e s s  riere hybrids ,  The p i e n t i n g s  f h i l e d  wi th in  a  few years.  

Xore r e c e n t  i y  t h e  F o r e s t r y  Depert:iient of Xichigan S t a t e  Cci leze has t e s t e d  
hybrid ~ o p  Lars i n  f i v e  l o c a l i t i s s ,  represe;lt ing s o u t h ~ ~ e ~ t e r n  (i';aia2azoo 
C o w t y ) ,  c e n t r a l  (lng4-,a;.m and Saton c u u n t i s s )  , and nor thern  I3var i~i ichigan 
(iiissauiree ar,d hnt r im c o u n t i e s ) ,  and no r thees t e rn  upper idichigen ( C'nipgewa 
C ~ ~ ~ t y )  l 

- - 
According t o  Professor  P. 5 i .  Robbins, c u t t i n g s  of t h e  hybrid Rimford and 

- - 
Oxford p o r l a r s  ( c r o s s e s  f a r d  22 i n  t a b l e  1) znd 2:orthv:est poplar  were p lan ted  
dur ing  t h e  s p r i n g  of I938 i n  t h e  cu r se ry  b t  Eas t  Laming a t  a spacing of f o u r  
f e e t  i n  t h e  rows and 5 f e e t  between rows. S imi l a r  c ~ . t t i n g s  vv'ere a l s o  p lan ted  
i x  t h e  nnrsery  tit t h e  3unbar S t t i t ion  i n  upper id-ichigan, 

I n  Mey 1941, c=zt t iags of 8 hybrid c lones ,  r e p e s e n t i n g  c ros ses  1, 9 ,  11, 14, 
20, 21, and 27 ( t a b l e  1) arid a forrn of Lombardy 2opLar were o b t a i ~ e d  f ram the  
Dow Chemics.~ Co:r?any ~ n d  were 2 i an ted  i n  t h e  nursery,  h l i  t h e s e  c u t t i n g s  made 
good growth i n  t h e  n w e s r y ,  o f t e n  6 t o  7 f e e t  t h e  f i r s t  seas3n. 

Some of t h e  f i r s t  group of c u t t i n g s  reracined i n  t he  cu r se ry  f o r  seven years.  
They su f f e red  From competi t ion bechuse of t h e  c l o s e  spacing, The b e s t  growth 
was mhde by A ~ r t h x e s t  l o & \ l s r ;  t r e e s  on t h e  ou t s ide  ar'd ends of rovJs resched 
he jgh t s  of 25 t o  27 f e e t  and d .b ,ho r s  of 4 t o  43 inches ,  i n  7 yesrs .  

A l l  t h r e e  k inds  were a f f l i c t e d  w i t h  cankers. I n  t h e  sp r ing  of 1342 c u t t i n g s  
of t h e  c iones  rec2ivsd  from t h e  Dow Chemical Co~il~an:? were s e t  out f o u r  f e e t  
e p a r t  i n  ro%s s i x  f e e t  a p a r t  i n  a  p a r t  of t h e  nursery which rece ived  no 
a r - t i f i c i a l  vratering. The c i ~ t t i n g s  grew f r o x  3 t o  6 f e e t  t he  f i r s t  year  aril 
2 t o  3 f e e t  t h e  second y e w .  i?:~ t h e  5nd of t 3 e  t h i r d  year  t h e  hybr ids  T113re 
0 . 7 5  t o  1.5 inches i n  d.b,h., bu t  cankers were d ~ z ~ i o p l ~ g  on e l i  kir-ds. 
Af t e r  thg f o u r t h  yea r  t 3 e  2lof  had t o  be erad icc tod  s ince  t h e  a r e a  v ~ s s  
des igna ted  f o r  o the r  use. 

Yop1-ers grown i n  t h e  nursery v ~ e r e  used t o  make c u t t i n g s  P:hich vrere f i e l d  
p ian ted  i n  s e v e r a l  l o c a l i t i e s .  '&ose of lGortktb:est, Rumford, and Oxford poglars  
wsro s e t  out a t  t h e  Duiibar S t a t i o n  i n  1939, bu t  they  d i ed  back and grew very  
slowly. I n  1342 cuttinzs of those  ciones o r g i n a l l y  olstained from t h e  Dov~ 
Chemlcci Conkany were f i e 2 d  p;*nnted i n  s e v e r g l  l o c e l i t i e s .  

- 
I n f o r ~ a t i o n  from ty3ewr i t t en  r e p o r t  of A p r i l  17,  1941, " ~ ~ r v e y  of Eybrid 
b p l a r  2 o s s i b i l i t i e s  i n  Korthern It~lichiq&n," by liorcus Schaef ,  S t a t e  
Fo res t e r .  



Soms o l d e r  t e s t s  were n8de i n  t h e  La?.;.;- Ytt;ites, bu t  d e t a i l e d  infori!-irtion on 
t h e n  i s  iacki:lg. Abou-t 1994 thg  Iviichigi'l Fore s t r g  Gom,is,, ' on p lan ted  t h r e e  

.-. 
o r  Four k inds  of po2lar  on t 3 e  i ~ l g g i n s  Lake S t a t e  Fo ros t ,  

$7 
Soole of -these may 

have Seen hySridsn I n  1910 a simll p l ~ n t i r r g  of Carol-iris poplar  ( s e e  t8b:Le I) 
w s s  m8de on t h e  2uron Itationa.l ? o r e s t c  k i i  t h e s e  pi.autii;gs were on sandy land 
and a l l  f a i l e d  w i t h i n  a fesr years ,  

The hybrid pop la r s  so f a r  p lan ted  i n  t h e  l-ake S t a t e s  have given disappoif i t ing 
r e s u l t s  i n  t h e  f i o i d ,  They cannot re,iace ai;y of .the spec i e s  comoniy used 
under o rd ins ry  p l c a t i c g  condi t ions ,  Res t  success  has  come v:itl= these  prec- 
t i c g s :  (1) colr;p!.ete plowing 6nd f i t t i n g  of t he  s o i l ,  ( 2 )  p l a t i n g  on a good 
sandy l o m  o r  s i l t  loaa ,  ( 3 )  c u l t i v a t i o n  t h e  f i r s t  yee r  o r  two. 

klthougll r s e u l t s  have va r i ed  i n  d i f f e r e n t  l o c a l i t i e s ,  t h e s e  f i v e  Oxford Peper 
Co1;?-,pa1ly hybr ids  ilcve u s u a l l y  keeec super ior :  OP 6 ,  29, 29, 32, a-nd 54. I n  
nor thern  2din,lesota t h e  "i3e-myt' poplar  looked b e t t s r  tha:: zny of t h e  Oxford 
hybrids ,  

Although the Oxford poplar  hybrids  have not l i - ~ e d  up t o  expec ta t ions  i n  t h e  
Lake Bte te s ,  ~.:ork on poplar  hybr ids  enu s e l e c t i o n s  should not be dropped* 
Search shoula cont inue f o r  a c t i v e  poglar  s e l e c t i o n s  cjhi ch a r e  s u p r i o r  i n  
groxth  o r  it~ood q u a l i t y .  Such p r o j o c t s  a r e  being continued 'cy t h e  Universi%y 
of bv'isconsin hnd U ~ i v e r s i t y  of >ii1?~1esota. 

Be-t';er po2ier  hybr ids  should s t i l l  be sought. Spec ies  na t ive  t o  t h i s  regior,  
should be used i n  a good share  of t h e  c rosses ,  The Oxford h y ? ~ r i d s  inciudcd 
raostl-y spec i e s  f o r e i g n  t o  t h i s  reg ion ,  and ;:lzn;r of t h e  bzlsaxi poplar  group, 
hvhile they have not prcven successful, some of them showed s u f f i c i e n t l y  good 
growth 2nd form t o  warrant t h e i r  use i n  f u r t h e r  breading work. The prooiising 
r e s u l t s  i n  Sweden w i t h  b j b r i d s  of American acd Xuropean espen g ive  a good 
lead  (&), Simi l a r  hybr ids  should be t r i e d  i n  t h i s  region,  There z r e  a n?mber 
of o t h e r  goplar  hybr ids  developed i n  Eurose and Osnada, not  yet  t r i e d  i n  t he  
Lake d t s t e s ,  which should be t e s t e d .  Eybrids  of our  n a t i v s  cotton~vood should 
a l s o  be deveio9ed and t e s t e d ,  

Continued sad  psrsever ing  searcL f o r  b e t t e r  poplar  s e l e c t i c r s  hnd hybrids  has  
a good chance of iri1:rovii~g our  forest ;  product ion,  tllrough developing f a s t e r  
growring t r e e s  which a r e  hardy, diseaso  azd i n s e c t  res i s l ;an t ,  of good form, 
and of high iiood q u s i i t y .  
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