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MUCH of the s i l v i c a l  information on our for -  
e s t  t r e e s  i s  widely s ca t t e r ed  and some- 

times d i f f i c u l t  t o  find. To make t h i s  material  
more r ead i ly  a v a i l a b l e ,  the Fo re s t  Se rv i ce  is 
assembling information on the  s i l v i c a l  charac- 
t e r i s t i c s  of a l l  t he  important  n a t i v e  f o r e s t  
t r e e  spec i e s  of the United S t a t e s .  It is ex-  
pected t h a t  t h i s  information w i l l  be published 
a s  a comprehensive s i l v i c s  manual. 

This  r epo r t  presents the s i l v i c a l  charac- 
t e r i s t i c s  of one species. It contains the essen- 
t i a l  information tha t  w i l l  appear i n  the general 
manual but has been wri t ten w i t h  par t icu lar  r e f -  
erence t o  the species i n  the Northeast. Similar  
r epo r t s  on o ther  spec ies  a r e  being prepared by 
t h i s  Experiment S t a t i o n ,  and by several  of  the  
o ther  regional  f o r e s t  experiment s t a t i o n s .  
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THE BIRCHES i n  t h e  Northeast,  t he  yellow b i r c h  is  t h e  
e l i t e  species,  by f a r  t he  most valuable a s  a  timber 

t r e e .  More than tha t ,  i t  is one of  t h e  l a r g e s t  deciduous 
t r e e s  of  nor theas tern  America. I t  may reach 100 f e e t  i n  
height  and more than 3 f e e t  i n  diameter, and may l i v e  t o  300 
years  of  age. Pioneers  t o l d  t a l e s  of  t h e  g igan t i c  yellow 
bi rches  they saw. 

The yellow b i r c h  (Betula ~ l l e ~ h a n i e n s i s )  t akes  its 
name from the  cha rac t e r  of i t s  bark. ~ h e ' b a r k  of  young 
t r e e s  is l u s t r o u s  s i l v e r y  gray o r  yellowish, and i t  p e e l s  
back i n t o  papery th in  yellow c u r l s .  

Yellow b i r c h  is a t r e e  of  t h e  cool nor th  and t h e  
higher e leva t ions .  From Newfoundland and the  S t .  Lawrence 
country i t  ranges westward through southern Quebec and 
Ontario t o  t h e  no r th  shore o f  Lake Superior  and a s  f a r  west 
a s  Lake of  t h e  Woods i n  Minnesota ( f i g .  1 )  I t  is found 
throughout the  Great Lakes region, growing southward i n t o  
Iowa, Ohio, ' and Pennsylvania. Some is found i n  northern 
Delaware, and southward along the  higher e l eva t ions  of t h e  
Appalachian Mountains a s  f a r  a s  Georgia ( 2 2 ) .  

The l a r g e s t  concent ra t ions  of yellow b i r ch  timber a r e  
found i n  e a s t e r n  Canada, northern New York and New England, 
and the  Upper Peninsula of Michigan. 

I n  terms of s tanding timber, yellow b i r c h  i s  one o f  
t h e  most important hardwoods of  the  Northeast.  U.S. Fores t  
Serv ice  forest-survey d a t a  show t h a t  i n  t o t a l  volume it  
ranks f i r s t  among a l l  t he  hardwoods i n  New Hampshire, second 
i n  Maine and Vermont, and t h i r d  i n  New York. 
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C L I M A T I C  

I n  the areas where yellow birch grows, precipi ta t ion 
averages about 45 inches a year i n  the  East, 30 inches i n  
the Lake Sta tes .  About half  of t h i s  precipi ta t ion occurs 
during the growing season. I n  the northern areas where the 
large  concentrations of yellow birch timber a re  found, snow- 
f a l l  averages 80 to 100 inches a year. 

The average annual temperature i n  the botanical range 
of the species is about 45'F. The July average is about 
70°, the  January average about 20'. However the temperature 
extremes range from 100° t o  -40' ( 2 8 ) .  The growing season 
var ies  from 80 to  140 days; the average i s  about 120 days. 

S O I L S  

Yellow birch i s  found growing on s o i l s  of the podzol, 
brown podzolic, and gray-brown podzolic s o i l  groups ( 3 0 ) .  
I n  glaciated pa r t s  of i ts botanical range the s o i l s  a r e  
mostly derived from granites, schis ts ,  o r  calcareous rocks; 
elsewhere i n  the range the s o i l s  a r e  derived from sandstones 
o r  shales.  

Yellow birch grows on well-arained, .moderately well- 
drained, and poorly-drained loams and sandy loams. On 
poorly-drained areas the t r ees  are  usually found on s l i g h t  
elevations above the ground l ine ,  f o r  example, on rot ted  
stumps and windthrow hummocks. 

The best  growth of yellow birch is found on moderate- 
l y  well-drained sandy loams within the podzol and brown pod- 
z o l i c  s o i l s  groups. 

P H Y S I O G R A P H I C  

Yellow birch thr ives  bes t  on f l a t s  and lower slopes. 
I n  h i l l y  mountainous t e r r a i n  i t  does be t t e r  on the cooler 
northern and eastern slopes. In New York and New England 
yellow birch grows a t  elevations up to 2,500 f e e t ;  i n  the 
Lake S ta tes  i t  grows up to about the 1,600-foot elevation. 
In the southern Appalachians i t  i s  almost always found above 
3,000 fee t .  

B I O T I C  

Although yellow bii-ch may be present i n  pract ica l ly  
a l l  s tages of the  fores t  succession, i t  is  found mostly i n  
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Figure 1.--Re natural range of yellow birch. Shaded 
areas show the commercial range, where heaviest con- 
centrations of ye1 low birch timber are found. 

climax associations; that is, s rather permanent, self-per- 
petuating kind of forest  as against the less  las t ing kind 
that comes in, say, a f t e r  f i re .  I t  is found i n  21 of the 
cover types defined by the Society of American Foresters 
(25). The most important of these are: 

Type 23 -- Hemlock 
Type 24 -- Hemlock-yellow birch 
Type 25 -- Sugar maple-beech-yellow birch 
Type 30 -- R e d  spruceyellow birch 
Type 32 -- R e d  spruce 



Yellow birch i s  a l so  found associat ing with the  paper b i rch  
and gray birch-red maple cover types, which a re  pioneer 
types tha t  of ten  f i l l  i n  on abandoned land. 

Among the more common t r e e  associates of yellow birch 
a re  : 

American beech 
Balsam f i r  
Basswood 
Bigtooth aspen 
Black cherry 
Eastern hemlock 
Gray bi rch  
Paper birch 
Pin cherry 
Quaking aspen 
Red maple 
Sugar maple 
Red spruce 
Sweet b i rch  
White ash 
White pine 

Fagus grandifo lia 
Abies balsamea 
Ti 1 ia aner icana 
Popu Eus grandidentata 
Prunus serotina 
Tsuga canadensis 
Betula populifolia 
Betula papyrifera 
Prunus pensy lvanica 
Populus tremu loides 
Acer rubrum 
Acer saccharum 
Picea rubens 
Betula Eenta 
Fraxinus americana 
Pinus s trobus 

The shrubs tha t  a re  commonly found i n  associat ion 
with yellow blrch include the following: 

St r iped maple 
Mount s i n  maple 
A1  ternate  l ea f  dogwood 
Beaked hazelnut 
Leatherwood 
American f l y  honeysuckle 
Ground hemlock 
Witch hobble 

Acer pennsy lvanicum 
Acer spicatum 
Cornus alternifolia 
Cory lus cornuta 
Dirca palustris 
Lonicera canadensis 
Taxus canadensis 
Viburnum a lni fo 1 ium 

Of these, the two maples, the honeysuckle, and the  witch 
hobble a re  the most common i n  the Northeast. Ground hemlock 
once was common, and s t i l l  is i n  p a r t s  of New England and 
Canada; but where excessive deer populations have b u i l t  up-- 
as i n  the Allegheny Plateau and over much of the Lake S t a t e s  
region--this shrub may be v i r t u a l l y  eliminated. 



F L O W E R I N G  & F R U I T I N G  

A s  with a l l  hpecies i n  t he  genus Betula, yellow b i r c h  
i s  monoecious; t h a t  is, male and female flowers occur on the  
same t r e e  but i n  s epa ra t e  ca tk ins .  Although bi-sexual ca t -  
k i n s  have been found on some birches,  none have been report-  
ed f o r  yellow birch. l  However, t he  flowering charac ter i s -  
t i c s  of  yellow b i r ch  have not  been s tudied  in tens ive ly .  

The s taminate ca tk ins  form i n  l a t e  summer o r  f a l l .  
They e longate  and become q u i t e  conspicuous the  following 
spr ing  (29). The p i s t i l l a t e  flowers appear during the  f i r s t  
t h r ee  weeks i n  May, about t he  same time the  t r e e s  begin t o  
l e a f .  They a r e  terminal on s h o r t  b ranchle ts .  The f r u i t ,  a 
winged n u t l e t  located i n  t he  s c a l e s  of  t h e  s t r o b i l e s ,  r ipens 
i n  l a t e  Ju ly  o r  August ( f i g .  2 ) .  

S E E D  P R O D U C T I O N  

Seed production of yellow b i r ch  begins a t  about 40 
years, when t r e e s  i n  t h e  main crown canopy may average about 
5 inches i n  diameter a t  b r eas t  he ight .  The bes t  seed pro- 
duct ion occurs  a f t e r  70 years,  a t  which time the  t r e e s  may 
be 8 o r  9 inches i n  diameter.  Good seed crops a r e  reported 
t o  occur every 1 o r  2 years  (29). The germinative capaci ty 
averages 27 percent,  with a range from 6 t o  48 percent .  

Heavy seed f a l l  begins with co ld  weather i n  October 
(2) .  Mi l l ions  of seeds may be discharged per  acre.  They 
a r e  dispersed by wind. When a hard snow cover is present,  
seed may be blown along t h e  su r f ace  o r  picked up i n  wind 
cu r r en t s  and moved hundreds of f e e t  from t h e i r  source. Even- 
t ua l ly ,  many of such migrant seeds may c o l l e c t  i n  small 
pockets i n  t h e  snow and subsequently s e t t l e  t o  t h e  ground a t  
these  spo t s  when t h e  snow melts .  

Ind ica t ions  a r e  t h a t  t h e  seeds of  h ighes t  germination 
capac i ty  a r e  those t h a t  f a l l  f i r s t  when the  ca tk ins  begin t o  
dry ( 1 4 ) .  

The seeds have i n t e r n a l  dormancy and, i f  not  autumn- 
sown, should be s t r a t i f i e d  i n  moist sand o r  peat  a t  40° F. 
f o r  a t  l e a s t  one month before  sowing (14 ,  29). 

'personal communication from Dr. F. U. Klaehn, a s s i s t a n t  professor o f  s i l -  
v i cu l ture ,  S t a t e  Univers i ty  o f  New York College o f  Forestry,  Syracuse, N. Y. 



P H E N O L O G Y  

Phenological observations (average dates)  recorded a t  
B a r t l e t t ,  N. H., Kane, Pa., and Dukes, Mich., a r e  tabulated 
below: 

 art let t Kane Dukes 

Leaf bud swell 
Begins t o  l ea f  
Fu l l  leaf  
Flowering 
Seed ripening 
Seed f a l l  begins 
Seed f a l l  ends 
Leaf f a l l  begins 
Leaf f a l l  ends 
S t a r t  of height growth 
End of height growth 

April  16 
May 5 

May 1 

Oct. 5 
Feb . 

Sept. 20 
Oct. 15 

May 8 
May 12 
May 21 
May 21 

July 30 
Aug. 10 
Aug. 17 
Oct. 8 

Oct. 23 

May 6 
May 19 

June 11 
May 12 

Aug. 20 
Sept. 18 -- 
Sept. 24 
Oct. 17 
May 16 

Aug. 10  

Figure 2. --The flowers and seed of yellow birch. 
A, flowers, staminate catkins pendant. B, strobi le 
(cone). C, bract, or strobi le scale. D, fruit, a 
winged nut let. 



Figure 3.  --Ye 1 low birch 
seedlings tend t o  dev- 
e lop a shallow, spread- 
ing root system rather 
than a taproot.  

V E G E T A T I V E  P R O P A G A T I O N  

Yellow b i r c h  w i l l  s p rou t  from stumps, e s p e c i a l l y  from 
younger t r e e s .  Seedling sp rou t s  apparent ly develop a s  well 
a s  seedl ings .  Since n e i t h e r  f o r e s t e r s  nor  h o r t i c u l t u r i s t s  
have had much reason t o  Propagate t h e  spec i e s  by c u t t i n g s  o r  
by g ra f t i ng ,  l i t t l e  is known of  i t s  a d a p t a b i l i t y  t o  these  
methods. 

S E E D L I N G  D E V E L O P M E N T  

Normally, germination takes  p l ace  i n  t h e  sp r ing  fo l -  
lowing seed d i s p e r s a l  ( 2 0 )  . But according t o  one repor t ,  
seed t h a t  had l a i n  over  u n t i l  t h e  second year  produced vig- 
orous s eed l ings  ( 2 ) .  

Yellow b i r c h  regenera tes  very poorly i n  t h e  r e l a t i v e -  
l y  th ick  l i t te r  of  an undisturbed f o r e s t  (5) . Though l a r g e  
numbers of  seeds may germinate, t h e i r  r o o t s  a r e  too weak t o  
p i e r c e  t h e  l i t t e r  ( f i g .  3). Drying of t h e  l i t t e r  dur ing  t h e  
growing season is  usua l ly  l e t h a l  t o  t h e  puny seedl ings .  I f  



p a r t i a l l y  pro tec ted  from sun and wind, e i t h e r  humus s o i l s  o r  
s t r a i g h t  mineral s o i l  a r e  good seedbeds. Exce l len t  seedbed 
condi t ions  a r e  c rea ted  by such d is turbances  a s  logging, 
f i r e ,  and windthrow. I n  a managed f o r e s t ,  t h e  a r ea  of  favor- 
ab l e  seedbed and t h e  amount of  yellow b i r ch  regenera t ion  can 
be increased by mechanical s c a r i f i c a t i o n  of  t h e  s i t e  a f t e r  
logging (12 ,  13).  

Without some d is turbance  of the  f o r e s t  f l oo r ,  yellow 
b i r c h  regenera t ion  i s  r e s t r i c t e d  mostly t o  c racks  i n  boul- 
de r s  and t o  r o t t e d  l ogs  and stumps. A s tudy i n  Pennsylvania 
showed t h a t  38 percent  of t h e  yellow b i r c h  grew on such 
r o t t e d  wood ( 1 1 ) .  These regenera t ion  h a b i t s  of yellow b i r ch  
expla in  t he  frequent  s t i l t - r o o t i n g  of t he  spec i e s .  

I n  Quebec, with a r t i f i c i a l  seedings under f o r e s t  con- 
d i t i o n s ,  f i r s t - y e a r  germination was h ighes t  under p a r t i a l  
shade, almost a s  high under f u l l  canopy, bu t  much lower i n  
t h e  open (16)  . On t h e  o the r  hand, seedl ing  su rv iva l  on min- 
e r a l  s o i l  a f t e r  2 years, i n  percent  of t o t a l  germination, 
was h ighes t  i n  t h e  open and next  under p a r t i a l  shade. 

Successful  su rv iva l  depends upon a p a r t i c u l a r  combi- 
na t ion  of temperature, moisture, and l i g h t .  The seedl ings  
need overhead l i g h t ,  bu t  a cool,  moist seedbed. 

Nursery-grown seedl ings  i n  the  Lake S t a t e s ,  grown a t  
about 15 p e r  square foo t  a f t e r  1 year, averaged 3.6 inches 
i n  he ight  and 6.1 inches i n  roo t  depth;  and a f t e r  3 years ,  
20.5 inches i n  he ight  and 12.6 inches i n  roo t  depth ( 2 6 ) .  

Af te r  harves t  cu t t i ngs ,  regenerat ion o f  yellow b i r c h  
is most successfu l  i n  small openings (patches)  of  0.1- t o  
0.5-acre i n  s i z e .  I n  t he  Lake S t a t e s ,  0.1-acre openings a r e  
considered b e s t  ( t i ) .  I n  t he  Northeast,  where annual precip-  
i t a t i o n  is higher ,  t h e  openings may be l a r g e r .  A s  t h e  open- 
ings  i nc rease  i n  s i ze ,  yellow b i r ch  seedl ings  tend t o  become 
more p l e n t i f u l  along the  edges than i n  t he  center .  

The s u p e r i o r i t y  of patch c u t t i n g s  i n  northern hard- 
Woods f o r  regenera t ing  yellow birch,  as compared t o  o t h e r  
c u t t i n g  methods, is shown below by d a t a  taken i n  a New 
Hampshire s tudy 10  t o  15 years  a f t e r  t he  c u t t i n g s  were made 
( 1 5 ) .  

Mi l a c r e s  s t o c k e d  
w i t h  ,ye1 low b i r c h  

W e t h o d  o f  c u t t i n g  ( p e r c e n t )  

1/3-acre patches 
Clear-cut  
Tree s e l e c t i o n  



Stocked milacres were those on which the  sapl ing of g rea tes t  
apparent po ten t i a l  f o r  a fu tu re  crop t r e e  was a yellow birch.  
Most of the  o ther  quadrats, of course, were stocked with 
o ther  species. 

S A P L I N G  S T A G E  T O  M A T U R I T Y  

G r o w t h  

Given overhead l ight ,  young yellow b i rch  makes moder- 
a t e ly  rapid height growth. I n  clear-cut  openings l e s s  than 
1 acre i n  area, made i n  a mature stand o f  the  birch-beech- 
maple type on an average s i t e  i n  the White Mountains of New 
Hampshire, the  order of r e l a t i v e  heights of 6-year-old sap- 
l ings,  beginning. with the t a l l e s t  species, was a s  follows : 
pin cherry, bigtooth aspen, paper birch, white ash, yellow 
birch, sugar maple, American beech. 

The yellow birch were 8 t o  10 f e e t  t a l l  a t  6 years. 
A t  23 years the posi t ions  were about the same, except t h a t  
most of the p in  cherry had disappeared. Yellow birch then 
aver aged about 30 f e e t  . 

In the  Adirondack Mountains of New York, yellow birch 
saplings i n  a northern hardwood stand tha t  followed a burn 
averaged 6 fee t  a t  6 years, 12 fee t  a t  10 years, and 22 f e e t  
a t  14 years (18). 

I n  the  same region, stem analyses were made of an 
almost pure 60-year stand of yellow birch tha t  had followed 
a charcoal cu t t ing  ( 1 8 ) .  

Age T o t a l  h e i g h t  
( y e a r s )  ( f e e t )  

D .  b . h .  
( i n c h e s )  

The average annual diameter increment of yellow birch 
poletimber and sawtimber is small i n  r e l a t i o n  t o  i t s  sapling 
height growth. On average s i t e s ,  the  annual increment is  
about 0.1 inch ( 9 ) ;  on poor s i t e s ,  about 0.05 inch. 

Crown lengths and widths of yellow birch generally 
a re  a l i t t l e  l e s s  than those of sugar maple and beech ( 8 ) .  
Crown lengths a re  normally about 40 percent of t o t a l  height. 



Figure 4 . - -A  mature yellow b i r c h  i n  a  beech-birch-maple 
fores t  i n  New England. One o f  the  larges t  deciduous 
t r e e s ,  ye l low b i r c h  ma,y grow 100 fee t  t a l l  and 3 f e e t  
i n  diameter.  



Crown widths f o r  severa l  diameter c lasses ,  a s  measured i n  
the  Lake S ta t e s ,  a r e  a s  follows: 

Diameter Average crown 
c l a s s  width 

(inches) ( f e e t )  

6 12 
12 20 
18  2 7 
24 34 

Mature yellow b i r ch  on average s i t e s  may be 90 t o  100 
f e e t  t a l l  and more than 30 inches i n  diameter at 200 years .  
I n  northern New England, such t r e e s  have a form c l a s s  of  
about 80 and a c l e a r  length of  40 t o  46 f e e t  ( f i g .  4). 

To l e r a n c e  

The spec ies  is the  most t o l e ran t  of  t he  b i rches  na- 
t i v e  t o  eas t e rn  North America; i t  needs l e s s  d i r e c t  overhead 
l i g h t  than t h e  o t h e r  b i rches  and is found i n  smaller  open- 
ings.  S t i l l ,  i n  comparison with o the r  t r e e s  of  a l l  kinds, 
yellow b i r c h  genera l ly  is  r a t ed  as  intermediate i n  t o l e r -  
ance. And although i t  is well  represented i n  many climax 
types of  northern fo re s t s ,  i t  tends t o  give way with age t o  
more to l e ran t  species,  e spec ia l ly  on the  l e s s  moist s i t e s .  

P r u n i n g  

I n  dense s tands  yellow b i r ch  prunes i t s e l f  f a i r l y  
w e l l .  Yet when such t r e e s  a r e  exposed by c a r e l e s s  c u t t i n g  
o r  mor ta l i ty  i n  t h e  stand, they commonly develop a profusion 
of  epicormic branches from dormant buds (16), thus nu l l i fy -  
ing  the  e f f e c t s  of  e a r l i e r  self-pruning.  

Favorable r e s u l t s  have been reported i n  a study of 
a r t i f i c i a l  pruning on 20-year-old yellow bi rch  i n  Michigan. 
The pruned t r e e s  were i n  a northern hardwood stand of about 
1,400 t r e e s  per  ac re ;  no thinning o r  o the r  c u t t i n g  was done 
on the  study area.  Eleven years  a f t e r  pruning t o  18  feet-- 
about ha l f  of t o t a l  t r e e  height--examination of t he  s tand 
showed t h a t  ne i the r  height  nor diameter growth had been re- 
duced. Boles c leared  by pruning had remained c l ea r .  A few 
epicormic branches had appeared a f t e r  t he  pruning, but  a l l  
d ied  wi th in  3 years. Wounds from f lu sh  pruning up t o  2 
inches i n  diameter healed over i n  6 t o  8 years  without decay 
o r  o the r  de fec t ;  i n  l a r g e r  wounds the re  was some associated 
defec t  but  no in fec t ion  of  hea r t  r o t  ( 2 4 ) .  



W e a k n e s s e s  

The t h i n  bark of young yellow b i r ch  ( f i g .  5) is  high- 
l y  inflammable ( l o ) ,  although normally the  f o r e s t  types 
containing yellow b i r ch  a re  not very suscep t ib l e  t o  f i r e .  
But should i t  occur, yellow b i r ch  is e a s i l y  in jured .  Butt  
r o t  may follow f i r e  damage. 

Figure 5.--The bark of yellow birch, a distinguishing 
characteristic. On young trees the bark is lustrous 

silvery gray or yellowish, peeling back into papery 
thin ye1 low curls. 

Yellow b i r ch  t r e e s  usual ly  develop a shallow, wide- 
spreading root  system; t h i s  sub jec t s  them t o  windthrow. 
Trees t h a t  have become es tabl i shed  on boulders and those 
t h a t  a r e  s t i l t - r o o t e d  a f t e r  having s t a r t e d  on logs  o r  stumps 
a r e  espec ia l ly  vulnerable t o  toppling by wind ( f i g .  6 and 7). 

I n s e c t s  & D i s e a s e s  

When stands a r e  opened up excessively by cut t ing ,  the  
change i n  environment may cause a dec l ine  i n  yellow b i r ch  
t h a t  i s  commonly r e fe r r ed  t o  as  post-logging decadence. 
Birch i n  undisturbed stands, however, may undergo a s imi l a r  



Figure 6. --This ye 1 low 
birch, which apparent ly 
began life as a seedling 
taking root in the crack 
of a boulder, has accom- 
modated itself to the 
boulder by sending roots 
down around it . 

Figure 7. --Stilt rooting. This tree probably began as 
a seedling growing atop a stump, which rotted away 
and left the tree standing on stilt roots. 
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decline;  here the  malady is ca l l ed  bi rch  dieback. This con- 
d i t i o n  i s  prevalent i n  the Maritime Provinces of Canada and 
i n  northern New England. No causative pathogen has been 
found. Theories have been advanced t h a t  the dieback, l i k e  
post-logging decadence, is a react ion t o  changed environment 
--specifically,  t o  the gradual warming of the  cl imate tha t  
has been occurring over the pas t  severa l  decades. 

The symptoms of post-logging decadence and dieback 
a re  very s imi lar .  A t  f i r s t ,  t he  leaves cur l  and turn yellow- 
ish .  Then the twigs d i e  back from the t i p s .  Eventually a l l  
o r  a considerable p a r t  of the  crown d i e s  (20). I n  some 
cases there  may be p r o l i f i c  epicormic branching along the  
stem. Some t r e e s  d i e  while o the r s  recover by growing a new 
crown, but r o t  may enter  the stem from the dead limbs. 

Very l i t t l e  is known about what t r iggers  b i rch  die- 
back. According t o  a study i n  New Brunswick, Canada (21), 
the  root  system of yellow birch is extremely s e n s i t i v e  t o  
high s o i l  temperatures. An increase of summer s o i l  tempera- 
ture  of 3.6' F. increased r o o t l e t  morta l i ty  tenfold, from 6 
t o  60 percent. However, a t  Chalk River, Ontario, a 10' in- 
crease i n  s o i l  temperature from one year t o  the next was ac- 
companied by no noticeable change i n  the  heal th  of the t r ees  
( 7 ) .  Discrepancies i n  r e s u l t s  may be due t o  the  r e l a t i v e l y  
b r i e f  duration of the  studies,  differences i n  s i t e ,  o r  i n  
methodology. 

A recent study of yellow birch dieback i n  r e l a t i o n  t o  
growth pat terns  and climate, coupled with a careful  examina- 
t ion  of the h is tory  of the  disease, c a s t s  considerable doubt 
on theories tha t  dieback is  some s o r t  of purely physiologi- 
c a l  disturbance. I t  is shown t h a t  the malady has spread i n  
the manner of an infect ious  d isease  from the  l o c a l i t y  of i ts  
f i r s t  recognized appearance i n  cen t ra l  New Brunswick i n  1932. 
I t  was found tha t  the growth behavior of unaffected t r e e s  
during drought d i f f e r s  from t h a t  of t r e e s  a f f l i c t e d  with 
dieback: during drought, high-vigor t r e e s  s u f f e r  l e s s  growth 
reduction than low-vigor ones, whereas during ear ly  years of 
dieback the  more vigorous t r e e s  su f fe r  the g rea te r  growth 
reduction. I t  is pointed out tha t  a greater  show of symptoms 
i n  p lan t s  of high vigor is  c h a r a c t e r i s t i c  of virus  infec- 
t ions .  The sum of the  evidence adduced i n  t h i s  study sup- 
por ts  a hypothesis t h a t  b i rch  dieback is  an infect ious  dis-  
ease caused by a v i rus  (3).  

Birches a re  subject  t o  in fes ta t ion  by the bronze 
birch borer, A g r i  l u s  anxius. Apparently the insec t s  r a re ly  
complete the  cycle  from egg t o  adult  on normal, healthy 
t r ees .  However, on dying t r e e s  o r  those showing the  symptoms 



o f  b i r c h  dieback, they can complete t h e  cyc l e ,  The tunnel-  
i ngs  of  t h e  b o r e r  weaken t h e  t r e e  and may cause  dea th .  

Yellow b i r c h  is an occas iona l  h o s t  t o  two l e a f  feed- 
e r s :  t h e  b i r c h  ske l e ton i ze r ,  Buccula t r ix  canadens i se l la ;  and 
t h e  gypsy moth, P o r t h e t r i a  d i spa r .  The b i r c h  leaf-mining 
Sawfly, Phy I lo torna nernorada, can s t r i p  e n t i r e  trees, bu t  it 
is  r a r e l y  f a t a l  ( 4 ) .  

Y e l l o w  b i r c h  is  o f t e n  i n f e c t e d  wi th  h e a r t  r o t s .  The 
f a l s e  t i n d e r  fungus, Fomes ignar ius ,  is  very common on b i r ch .  
Fomes fomentarius,  t h e  t i n d e r  fungus, i s  most common on dead 
b i rch ,  b u t  occa s iona l l y  a t t a c k s  l i v i n g  trees ( 2 3 ) .  Less 
common on yel low b i r c h  i s  Fornes app lanatus .  

The stem canker, Nec t r  i a  ga 11 igena , is  common on ye l -  
low b i r c h  ( I ) .  I t  reduces t h e  q u a l i t y  o f  t h e  main stem, in -  
c r ea se s  t h e  chances o f  wind breakage, and prov ides  a foo t i ng  
f o r  o t h e r  d i s ea se s .  

Two spec i e s  o f  P o r i a  a r e  found on yel low b i r ch :  P o r i a  
l a ev iga t a  and Po r i a  ob l iqua  ( 2 7 ) .  P. l a ev iga t a  has  charac- 
terist ic bark-covered cankers  on mature b i r c h ;  P .  obl iqua  i s  
common on t h e  f a c e  of  o l d  N e c t r i a  cankers,  and i t s  sterile 
conks a r e  found on branch s t u b s  o r  t runk  wounds. Both in -  
d i c a t e  ex t ens ive  ,decay. 

Yellow b i r c h  may be  g i r d l e d  by mice, r abb i t s ,  and 
porcupines .  I t  i s  a f a v o r i t e  browse o f  deer .  Grouse feed  
on i ts  buds, c a tk in s ,  and s eed ;  songbi rds  e a t  t h e  seeds, too .  

I n  genera l ,  yellow b i r c h  may be descr ibed  a s  a very 
s e n s i t i v e  t r e e .  I t  is a t t a cked  heav i l y  by i n s e c t s  and d i s -  
e a se s .  I t  adapts  very poorly t o  changes i n  environment. 
Although yellow b i r c h  seeds o f t e n  and p r o l i f i c a l l y ,  i t  i s  
d i f f i c u l t  t o  b r i ng  i t  through t h e  s e e d l i n g  s t a g e  and on t o  
matur i ty .  

Yellow b i r c h  ranks high among t h e  hardwoods used i n  
f u r n i t u r e  manufacture i n  t he  United S t a t e s  (19 ) .  I n  t h e  
q u a l i t i e s  t h a t  s u i t  i t  wel l  f o r  f u r n i t u r e ,  i t  is  s i m i l a r  t o  
hard maple and b lack  cher ry .  

The wood o f  yellow b i r c h  is heavy, hard, s t rong ,  and 
dense.  The heartwood is l i g h t  brown i n  co lor ,  t inged  with 



red;  the  sapwood i s  nearly white. The wood machines well and 
takes f i n i s h  beaut i fu l ly .  

Yellow birch i s  a lso  used for  f looring and lumber. 
Large logs a r e  sought by veneer makers, f o r  manufacture i n t o  
f i n e  plywood and such items as  modern f lush doors. 

Wintergreen o i l  is present  i n  the inner bark of the  
stem and roots, but i n  much smaller quan t i t i e s  than i n  sweet 
birch.  

No r a c i a l  t e s t s  of yellow birch have been reported. 
One natura l  hybrid has been found, Betula xpurpusi i ,  a  cross  
between yellow birch and Betula pumila var. glandulifera, a  
shrub. I t  occurs i n  the  Lake S ta tes  (17). 
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Paper birch 
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BEack cherry 
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'Eastern white pine 
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