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This progress  r e p o r t  descr ibes  the  appearance and be- 
havior  of needle  b l i g h t  of  pondersoa pine a s  i t  has been 
observed i n  c e n t r a l  and e a s t e r n  Oregon s ince  1945* S o r t s  
and e x t e n t  of damage a r e  b r i e f l y  discussed, r e s u l t s  t o  da te  
a r e  presented  from cont inuing s t u d i e s ,  and t imber marking 
and improvement p r a c t i c e s  a r e  recommended f o r  i n f e c t e d  
s tands.  

The cur ren t  outbreak of b l i g h t  i s  the  worst on record  
but  i t  i s  not  the  f i r s t ,  I n  1913 the  d i sease  was observed 
i n  many l o c a l i t i e s ,  Then, a s  now, damage was more severe  
i n  Oregon than i n  Washington, Idaho, o r  Montana, Severa l  
small  outbreaks have s i n c e  occurred,  but  u n t i l  r e c e n t l y  
none was extensive o r  d e s t r u c t i v e  enough t o  a t t r a c t  much 
a t t e n t i o n ,  

The needle b l i g h t  fungus, Elytroderma deformans (Weir) 
Darker, i s  a  n a t i v e  of western United S t a t e s ,  occurr ing  
from Ca l i fo rn ia  t o  B r i t i s h  Columbia and e a s t  t o  Colorado, 
It has a l s o  been found i n  two l o c a l i t i e s  i n  e a s t e r n  North 
America, I t  i s  most d e s t r u c t i v e  t o  ponderosa p ine  but  some- 
t'imes a t t a c k s  o t h e r  2- and 3-needled p ines ,  Outbreaks usu- 
a l l y  s t a r t  i n  t h i c k e t s  of reproduct ion,  o r  i n  the lower 
crowns o f  l a r g e r  t r e e s ,  i n  stream bottoms and o t h e r  s h e l t e r e d  
s i t u a t i o n s  where fog  i s  more common and f o l i a g e  i s  wet f o r  
longer  per iods  than i n  the surrounding area ,  The b l i g h t  
then  spreads i n t o  the middle and upper crowns and in to ,more  



exposed p a r t s  of the  s t and ,  Large t r e e s  a r e  usually i n f e c t e d  
most heav i ly  on the  n o r t h  t o  northwest s i d e s  and i n  the  in-  
t e r i o r s  of  crowded groups, This suggests  t h a t  f l u c t u a t i o n s  
i n  abundance of the  d isease  may be governed l a r g e l y  by 
moisture condi t ions ,  a t  beas t  during the  e a r l y  s t ages  of 
outbreaks,  

DESCRIPTION 

I n  s p r i n g  and e a r l y  summer, groups of i n f e c t e d  needles  
a re  conspicuously red,  These " f l agsw gradual ly  fade so  t h a t  
by l a t e  summer i t  I s  almost impossible t o  d i s t i n g u i s h  them, 
a t  a  d is tance ,  from the  o l d e r  needbes t h a t  have faded pre- 
l iminary  t o  normal f a l l  d e f o l i a t i o n ,  

The c h a r a c t e r i s t i c  dark, s l e n d e r  f r u i t i n g  bodies of  the  
b l i g h t  fungus f i r s t  appear during e a r l y  June a s  f a i n t  l i n e s  
on the  o u t e r  (convex) su r faces  of the r ed  needles ,  and beeorne 
p l a i n l y  v i s i b l e  wi th in  the  next  few weekso When these  f r u i t -  
i n g  bodies a r e  p resen t  the  b l i g h t  can e a s i l y  be d i s t ingu i shed  
from win te r  o r  drought i n j u r y  and from o the r ,  l e s s  des t ruc t ive ,  
d i seases  t h a t  occur on ponderosa pine f o l i a g e  ( f i g ,  I ) ,  Most 
of the  spores  r i p e n  i n  the  F a l l  and a r e  e j e c t e d  when the  f o l i -  
age i s  wet, P r a c t i c a l l y  a l l  of the  B i l l e d  needles  then.drop,  
but  a  few o l d  bleached ones occas ional ly  remain a t t ached  t o  
the  twigs, sometimes f o r  2 o r  3 years ,  wi th  the  sooty,  ragged 
remnants of the  f m i t i n g  bodies s t i l l  v i s i b l e  upon then, 

On a twig t h a t  has once borne b l i g h t e d  f o l i a g e ,  the  year- 
old f o l i a g e . 5 ~  u s u a l l y  destsoyed each year  u n t i l ,  w i th in  a 
few years ,  the  twig d i e s ,  

EFFECT ON THE TREE 

Ponderoaa pine needles  normally l i v e  f o r  3 o r  4 years ,  
bu t  when i n f e c t e d  by the  b l i g h t  they  d i e  n e a r  the  end of t h e i r  
f i r s t  year ,  In crowns t h a t  have been very severe ly  i n f e c t e d  
f o r  2 o r  3 years ,  the  f o l i a g e  c o n s i s t s  mostly of needles  pro- 
duced during the  preceding spr ing ,  and even these  d i e  s h o r t l y  
before the  next  y e a r t s  growth appears,  New needles  a r e  
s t u n t e d  and yellow, and never  a t t a i n  f u l l  s i z e  o r  good eo lo r ,  
Deprived o f  the  f o l i a g e  necessary f o r  i t s  exis tence ,  the  t ~ e e  
soon d i e s ,  Trees k i l l e d  r a p i d l y  f n  t h i s  way a r e  not  a t t r a c t i v e  
t o  the western pine b e e t l e ,  

Where b l i g h t  i s  l e s s  severe,  few if any t r e e s  are k i l l e d  
o u t r i g h t ,  but  many have t h e i r  e2pouns d r a s t i c a l l y  thinned by 
the disease  ( f i g ,  2 )  and a r e  eorrespondingly reduced i n  v igor  
and i n  a b i l i t y  t o  r e s i s t  a t t a c k s  by o t h e r  enemies, Such t rees  
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a r e  a t t r a c t i v e  t o  both mountain and western pine b e e t l e s ,  
and produce l a r g e  bsoods, F a i r l y  vigorous t r e e s  t h a t  have 
been l i g h t l y  t o  moderately in fec ted  f o r  a  few years  usua l ly  
produce compact, globose witchesv brooms ( f i g e  3 )  

EFFECT ON THE STAND 

The cur ren t  outbreak probably s t a r t e d  i n  the  e a r l y  l94Ogs,  
I n  the  few l o c a l i t i e s  where the  d isease  f i r s t  became abundant, 
most of the  t r e e s  on a reas  of about 40 t o  s e v e r a l  hundred ac res  
were soon k i l l e d ,  

Where b l i g h t  has become abundant more recen t ly ,  damage 
has usua l ly  been slower and l e s s  severe,  On 6 p l o t s ,  which 
have been under observat ion  f o r  3 t o  5 years ,  m o r t a l i t y  from 
b l i g h t  has oecurred p r i n c i p a l l y  among t r e e s  wi th  "D" crowns 
according t o  the  Keen c l a s s i f i c a t i o n  and with a  l a r g e  ma- 
j o r i t y  ( u s u a l l y  more than 80 pe rcen t )  of the  twigs bearing 
b l i g h t e d  f o l i a g e  when t h e  p l o t s  were e s t a b l i s h e d ,  Resul ts  
from these  p l o t s  a r e  summarized i n  t a b l e  1, The f i g u r e s  i n  
t h f s  t a b l e  do no t  i n d i c a t e  the  des t ruc t ive  power of the d i s -  
ease a s  i t  was evident  on a  few of  the  f f r s t  and worst outbreak 
areas ,  but  they do i n d i c a t e  the  ex ten t  of  the  k i l l i n g  t h a t  
the  d isease  has caused during the p a s t  few years  i n  most of 
the  s tands where i t  has been abundant, Mor ta l i ty  from r o o t  
r o t ,  b e e t l e s ,  and wfndthrow has equal led  t h a t  from b l i g h t  on 
these  p l o t s  but  has been much more uniformly d i s t r i b u t e d  
among the  var ious crown and i n f e c t i o n  c l a s s e s ,  Most of  the 
moderately t o  seve re ly  i n f e c t e d  t r e e s  have survdved eonsider- 
ab le  defoliation f o r  seve ra l  years  and show no s%gns of dying 
i n  the  n e a r  f u t u r e ,  However, these  t r e e s  and thousands l i k e  
them have been transformed by needle b l i g h t  from good mor- 
t a l i t y  r i s k s  i n t o  poor ones,  

Damage i s  no t  conffnad t o  timber of merchantable s i z e ,  
On some areas ,  p r a c t i c a l l y  a l l  pine reproduct ion from sap l ing  
t o  small-pole s i z e  has been k % l l e d  i n  patches of s e v e r a l  acres .  
These l o s s e s  a r e  counterbalanced t o  only a  small  ex ten t  by 
the  thinning t h a t  the  d isease  has caused i n  s t agna ted  t h i c k e t s ,  

Although the  d isease  i s  sometimes very d e s t r u c t i v e  i n  
ponderosa pine stands,  i t s  e f f e c t s  a r e  o f t e n  g r e a t l y  over- 
es t imated because of the  marked c o n t r a s t  between i n f e c t e d  
and hea l thy  f o l i a g e  i n  the  spr ing ,  A t  t h i s  season a  modap- 
a t e l y  in fec ted  s t and  looks as  though many of the  t r e e s  w i l l  
d i e  wi th in  a year o r  SQ, In  r e a l i t y  the  p o t e n t i a l  damage 
may c o n s f s t  e n t i r e l y  of reduct ion  i n  growth r a t e  and gradual  
inc rease  i n  m o r t a l i t y  a s  soma of the  weakened t r e e s  a r e  a t -  
tacked by o t h e r  p a r a s i t e s ,  F a l l  es t imates ,  on t h e  o t h e r  hand, 
are l i k e l y  t o  be too conservat ive because the  k i l l e d  f o l i a g e  
has faded so much t h a t  i t  i s  r e l a t i v e l y  fneonspicuous, 



A t  bes t ,  reasonably dependable es t imates  can be made 
only of the damage t h a t  w i l l  r e s u l t  from i n f e e t i o n  v i s i b l e  
a t  the  time of es t imate ,  F luc tua t ions  i n  prevalence of 
the  d iseasa  cannot be p red ic ted  u n t i l  more is known about 
t h e  condi t ions t h a t  permit i n f e c t i o n  t o  occus, but  it can 
be assumed from p a s t  experience t h a t  pyriods of abundance 
and l o c a l l y  severe damage w i l l  a l t e r n a t e  w%th per iods  when 
the  d isease  is not  common enough t o  cause apppeefable 
deamaga, The b l i g h t  I s  simply one of the  normal, al though 
f n t e r m i t t e n t ,  hazards t o  whf eh ponderosa p ine  s t ands  a r e  
s u b j e c t ,  -On a long-term average, r i s k  of  l o s s  fpom needle  
b l igh t  f a  probably smal ler  than r i s k  of Boss f rom fire, 

RECOMMENDED BRAG TICES 

Accelera t ion  of  logging i n  b l fgh t  a reas  1s necessary 
not  only %o salvage values t h a t  w i l l  otherwise be l o s t  but 
a l s o  t o  prevent buildup o f  b e e t l e  populat ions,  

During c l e a r  weather i n  sp r ing  bnd earby summer, timber 
markers can a n t i c i p a t e  the e f f e c t s  o f  b l i g h t  by assuming 
t h a t  %wigs with b l igh ted  f o l i a g e  w i l l  d i e  wi th in  a  few years ,  
and making cut-or-leave dec is ions  accordingly,  On cloudy 
days and a t  o the r  seasons t h e , e x t e n t  of the d isease  withfn 
t he  crowns of l a r g e  t r e e s  oannot be determined from the  
gsorand, Markers working i n  i n f e c t e d  ~ t a n d s  should make a 
s p e c i a l  e f f o r t  t o  r e l i e v e  crowding of crowns, p a ~ t i c u l a r l y  
i n  groups of th ree  o r  more t r e e s ,  They should keep 
constantlby i n  mind the  f a c t  t h a t  the  d isease  18 moat in- 
ju~fous t o  t r e e s  w i t h  poor crowns even though i t  i s  most 
conspisusue i n  good c P Q ~ S o  

Presence of needle b l i g h t  should no t  be allowed t o  
ppevent aeand improvement work except parhapa where in- 
feetbon $ 8  exceedingly severe,  Risk sf l o s s  o f  the  inves t -  
men$ i a  no$ e x 0 e s s i ~ 8 ,  s ince  the  d isease  f a ,  i n  general ,  
bess d e s t r u c t i v e  t o  young s tands  than a r e  porcupines o r  
d w a ~ f m f s t l a t o e ~  Even where i n f e a t i o n  is f a i r l y  severe,  
i t s  e f f ec t s  on p o t e n t i a l  mop t r e e s  w i l l  u s u a l l y  be l i m i t e d  
t o  moderate reduct ions i n  g ~ o w t h  r a t e  and in dens i ty  s f  
stoakingo Them i s  reason t o  be l i eve  t h a t  thinning w i l l  
somewhat reduce the subsequent spread of fnfe@t$on, 

Although i n v e s t i g a t i o n s  of the  disease a r e  continuing, 
eontsob by spraying o r  o t h e r  d i r e c t  methods i s  no t  l i k e l y  t o  
be p r a c t f c a b l e  withdn the  foreseeable  f'utu%e, 



Table 1. --Ponderosa pine mor ta l i ty  from needle b l igh t  on s ix p l o t s ~ /  

Trees a l i v e  a t  time Trees k i l l ed  by ceedle b l igh t  
Keen : of p l o t  e s tab l i sh ren t  since p l o t  establishment 

Class : : Moder- : : Very : : I4oder- : : Very 
: Un- :Lightly : a t e l y  :Severely: severely: Un- :Lightly : a t e l y  : Severely: severely 
:infected:~fected:infected:infected:~ected:in*ected:infected:infected:infected:infected . 
: Number Number Ilumber Number Number: Number Number ?umber Number Number 

1 A  : 1 2 2 2 I- . 0 0 0 0 -- 
B : -- 2 - - 1 -- : -- 0 -- 0 -- 

1/ The se p lo t s  were e s tab1 ished in cooperation with the Ochoco, Malheur, and Whitman National 
~ o r e s T s ,  i n  s tands  where in fec t ion  was s o  abundant t h a t  severe damage was expectd.  Crown and infec- 
t i o n  c lasses  sbwn in t h i s  t a b l e  are a s  of the date of p l o t  establishment. The unusually large 
percentage of ltD" crowns i s  probably a res l i l t  of b l i g h t  injury before the  p l o t s  were es tabl jshed.  
TnfectS~n c lasses  were def fned a s  fol lows , on t h e  b a s i s  of percentages of twigs bearing infected 
fol iage:  Un2lfected--less than 15; Livhtly infected--1 t o  20%; Moderately infected--21 t o  50%; 
Severely infected--51 t o  PO$; Very severely  infected-elt to 100$. 



Figu re  1. Shape and d i s t r i b u t i o n  of  f r u i t i n g  bod ie s  o f  3 fun- 
g i  common on  ponderosa p ine  need le s  (x6). A .  Elgtroderma &- 
formans ( n e e d l e  b l i g h t )  u s u a l l y  f r u i t s  on 1-year-old  need les .  
B. Hypodermella medusa, a c l o s e  b u t  much l e s s  damaging r e l a -  
t i v e  o f  t h e  b l i g h t ,  i s  u s u a l l y  r e s t r i c t e d  t o  3- o r  4-year-old 
need le s .  F r u i t i n g  bodies  a r e  wider, and u s u a l l y  s h o r t e r ,  t h a n  
t hose  of  t he  b l i g h t .  C .  Leptostroma dec ip i ens  o f t e n  occurs  on 
1-year -o ld  need le s  b u t  a p p a r e n t l y  causes  l i t t l e  o r  no damage. 
It  i s  sometimes abundant on f o l i a g e  of  twigs weakened by p r e v i -  
ous a t t a c k s  o f  b l i g h t .  F r u i t i n g  bodies  a r e  much s m a l l e r  and 
more c l o s e l y  crowded t o g e t h e r  t han  a r e  t hose  o f  Elytroderma. 

F igure  2. Ponderosa p ines  w i t h  crowns th inned  by b l i g h t .  The 
t a l l e s t  t r e e  a t  t h e  l e f t  has been very  s e v e r e l y  i n f e c t e d ,  and 
t h e  o t h e r s  have been moderate ly  t o  s e v e r e l y  i n f e c t e d ,  f o r  a t  
l e a s t  5 years .  

F igure  3 .  Witches '  brooms causgd by b l i g h t .  These d i f f e r  i n  
b o t h  shape and d e n s i t y  from brooms caused by dwarfmis t le toe .  


