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Abstract awarf m i  s t1  etoe causes obvi ous brooms i n Doug1 as-f ir. The 
brooms are the easiest  means o f  recognizing the presence of 
dwarf mist letoe; however, dwarf m i  s t1 etoe i s no t  the only cause 
o f  brooming i n Douglas-f i re Therefore, accurate i d e n t i f i c a t i o n  
of dwarf m i  s t le toe  brooms i s important. I f  no evidence o f  
aer ia l  shoots can be found i n  the brooms, and i f  the broms 
occur infrequent ly,  are a l l  r e l a t i v e l y  sinall, o r  are found only 
i n  trees where a stand has been opened, then dwarf mis t le toe i s  
probably no t  the cause o f  broming. Dwarf mis t le toe brooms 
general ly have aer ia l  shoots present and are found i n  stands 
where brooms o f  various sizes are common. 

Three d i f f e r e n t  types o f  dwarf m i  s t1 etoe brooms can be i d e n t i -  
f i e d  i n  Jouylas-f i r .  Each may af fect  host  t rees i n  d i f f e r e n t  
ways, bu t  a1 1 are detrimental. 

Keywords: Broom darnage, dwarf ini st1 etoe, Arceuthobi urn dou? 
1 asi i , d i  sease symptoms, Dougl as-f i r, Pseudotsuga menzi es l  I. 

Introduction I'here are several causes o f  broomins i n  Douglas-f ir; however, 
on1 y Dougl as-f i r  dwarf m i  s t1  etoe (~keu thob fum dou 1 asi i + Engel in. ) causes broomi ng t h a t  reduces growth s i  gnl i can t  y and 
i ncreases mortal i ty  ( Hawksworth and M i  ens 1972). The b r o ~ i  ng 
caused by the dwad mis t le toe i s  both obvious and d i s t i n c t i v e  
and i s  the key t o  t imely detect ion o f  the parasite. The purpose 
of t n i s  paper i s  t o  describe and i 1 lus t ra te  proper i den t i f i ca -  
t i o n  o f  the brooms o f  Douglas-fir dwarf mis t le toe and t o  discuss 
sane of the other types o f  brooms found i n Douglas-f ir 
( Pseudotsuga menzi esi i [ M i r  b. Franco) . 
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Types of Dwarf The brooms caused by Doug1 as-f i r  dwarf mistletoe begin as small 
Mistletoe Brooms SpPayS of twigs radiating from a swollen l imb (fig. 1 )  b u t  i n  

time they become large, more or less spherical i n  shape, and 
of ten w i  t h  1 ong , droopy t w i  gs . We1 1 -dew1 oped brooms cause 
considerable change i n the appearance of host trees ( f ig .  2 ) .  
Tine primary structure of brooms i s composed of host tissue. 
A1 though the parasite i s  present throughout each broom, the 
only visible portions of dwarf m i  st1 etoe are the reproductive 
shoots which are called "aerial shoots." Their height i s  about 
equal t o  the length of the needles of the ~ouglas-f i r  (fig. 3)  
and they are d i  s t r i  buted a1 ong the tvsi gs among the need1 2s. 

Fi gure 1 .--Early infection caused by 
Doug1 as-f ir  dwarf m i  st1 etoe. Note the 
swell i ng and abundance of adventi ti ous 
t w i  gs. 



Fi  gure 2. --Doug1 as-f i r t r ee  F i gure 3. --Mature aer i  a1 shoots 
heavi l y i nfected by dwarf of Doug1 as-f i r dwarf m i  s t1  etoe. 
m i  st1 etoe. The scdrs l e f t  on the twig by 

aer ia l  shoots t ha t  have dled 
and fa l len  off the t w i g  a re  
noted a t  the arrow. 

The most 1 i kely place t o  find aer ia l  shoots i n  older brooms i s  
on the 4- t o  6-year-old t i s sue  of the infected trrigs. In young 
brooms, the aer ia l  shoots occur on the swollen 1 imb a t  the s i t e  
of the original infection. Aerial shoots of dwarf mistletoe i n  
a broom clear ly  indicate tha t  dwarf m i  s t1  etoe caused formation 
of the broom. 

If aer ia l  shoots are  not present i n  a broom, look a t  some of 
the other brooms on neighboring trees.  Sometimes aer ia l  shoots 
are scarce on individual brooms b u t  rarely will there be a 
total  absence of aer ia l  shoots. In the i r  absence look fo r  the 
basal cups ( f ig .  3, a t  arrow), which remain long a f t e r  the 
aer ia l  shoots f a l l  off the twig. I f  no evidence of aer ia l  
slloots i 5 found a f t e r  searching for  a few minutes i n  each of 
several brooms, do not y e t  assume tha t  m i  s t1  e toe can be 
excluded a s  the cause. Examine the stand. Several broomed 

. t rees  found together i n a stand, w i  t h  a t  1 e a s t  some of the 
t r s e s  supporting brooms 1 arger than 6 f e e t  (2  m) i n  diameter, 
strongly indicate the presence of dwarf mistletoe. In our 



experience trees 1 ocatzd more than 0.25 m i l e  (0.4 km) from 
major i n f e c t i o n  s i t e s  are r a r e l y  in fec ted  by dwarf mist letoe. 
If no ae r i a l  shoots are present i n  a broom, one may assume t h a t  
dwarf mist1 etoe i s  no t  the cause o f  brooming i f  one o r  more o f  
the f o l l  owi ng i s true: a1 1 brooms are r e l a t i v e l y  small, brooms 
occur only on trees l e f t  a f t e r  a stand has been opened, o r  the 
brooms are r e l a t i v e l y  i solated i n  the stand. 

Three d i s t i n c t l y  d i f ferent  types o f  dwarf mis t le toe brooms are 
found on Douglas-fir, and each gives an in fected t ree  a d i f f e r -  
en t  appearance. The di f ferences are probably due p r imar i l y  t o  
the o r i g i na l  s i t e  o f  establishment o f  the parasite. In fec t ions  
t ha t  o r i  i na te  near the t i p  o f  a 1 imb tha t  has grown t o  several 9 feet  i n  angth st imulate what we c a l l  a Type I broom t h a t  
because o f  i t s  weight, causes the branch t o  droop ( f ig.  41. 
Type I brooms are usual ly o f  l i m i t e d  s ize because the weight o f  
the broom causes the whole l imb t o  break o f f  the tree. 

Type I I brooms ( f i g .  5) resu l  t from an i n fec t i on  o r ig ina t ing  
c loser t o  the main trunk, usual ly w i t h i n  a few feet. These 
brooms become qu i te  1 arge. Often the p r i m r y  supporting 1 ilnb 
grows t o  an erect  posi t ion,  para1 l e l  t o  the trunk. These 
brooms support a profusion o f  smaller branches, a l l  in fected 

Figure 4.--Example o f  Type I Figure 5. --Example o f  1 imb 
broom. development a t  the po in t  o f  

attachment t o  the bole f o r  a 
Type 11 broom. 
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wi th  mist1 etoe. Many o f  the 1 a te ra l  twigs growing on these 
branches become droopy, reaching 20 f e e t  (6 m) i n  1 ength and 
shvdi ng very 1 i ttl e diameter growth. 

Type 111 broom ( f igs .  6 and 7)  a r i s e  from an i n f e c t i o n  near, 
o r  possibly on, the bole. They are characterized by several 
branches t h a t  rad ia te  from a c m o n  l ocation on the bole. Type 
I1 I brooms cannot be accurately d i  s t i  ngui shed from Type I1  
brooms a t  a distance. Both o f  these broom types may a t t a i n  
1 arge size, have 1 ong, droopy twigs and 1 ook 1 i k e  the broom i n  
f i gu re  2 .  

Figure 7.--Type 111 broom a t  F i  gure 6.--Examp1 e o f  the base the point of of the o f  a Type I11 broom. Note the to the bole. 
abundance o f  1 imbs rad ia t ing  
from a comnon po in t  on the bol  e 
(a lso see f ig .  7) .  

Brooms Caused Brooms caused by other agents can be dist inguished from those 
By Other Agents caused by dwarf mistletoe. The types discussed are provided by 

Hay o f  exampl e; the 1 i s  t i s n o t  comprehensive. 

1. " k n c h  brooms" ( Wlcitland and K u i j t  1357, Goheen and others 
1951 ) . 
Sunch brooms are dense brooins found occasi onal l  y i n 01 d-growth 
Douglas-fir ( f i g .  8), as wel l  as i n  other t ree  species. The 
brooms are compact, the f o l  iaye i s  dense, and the needles 
t y p i c a l l y  are shorter than normal. There seem t o  be more twigs 
Man usual, none o f  which elongate properly. The cause o f  bunch 
brooms i s unknown a1 though both pathogens and genetic rnutati on 
nave been suyyested by Buck1 and and Kui jt (1957). 



Figure 8.--Example of a bunch Figure 9.--Examples of stimula- 
broom. t ion  brooms. 

2. "Stimulation brooms" (Hawksworth 1961 ) 

Stimulation brooms a re  the broomi ng of branches along the bole 
( f i g .  9) and of ten  occur a f t e r  a stand i s  opened, such a s  
f ol 1 owi ng t h i  nni ng o r  road bui 1 di ng. The addsd 1 i ght and 
increased growth r a t e  caused by removal o f  adjacent  t r e e s  
st imulate dormant buds t o  grow near ex i s t ing  branches. 

3. Other types of brooms 

The type of broom shown i n  f igure  10 i s r a r e  i n  Douglas-fir. 
I t s  cause i s  unknown. A1 though these brooms look very much l i k e  
those caused by dwarf m i  s t1  e toe ,  t i ieir  i sol ated occurrence and 
the absence of a e r i a l  shoots e a s i l y  d is t inguishes  them from 
dwarf mi s t1  e toe  brooms. 

A1 though other types of brooins a r e  occasionally observed, there  
a r e  no other  types t h a t  could be confused w i t h  dwarf mis t le toe  
brooms i f the  di  sti  ngui shi ng characteri  s t i c s  o f  the  1 a t t e r ,  
which we have described, a r e  kept  i n  mind. 



Figure 10.--Example o f  a broom tha t  
resembles those caused by dwarf 
mist letoe. 

Significance The three d i f f e r e n t  tyqes o f  brooms caused by Douglas-f ir  dwarf 
For Management mist le toe have somewhat d i f f e r e n t  e f f ec t s  on the growth o f  host 

trees. Type I I brooins are s ign i  f i can t  because, a f t e r  a t t a i  n i  ng 
some size, they are accompanied by a substant ia l  reduction i n  
bole diameter above the po in t  o f  attachment. O f  course, many 
brooms i n a tree, regardless o f  type, w i  11 cause substantial 
growth loss  i n  the host. 

Limb pruning i s  considered a cost -e f fect ive form o f  management, 
b u t  Type I brooms are the only ones that, when removed, t o t a l l y  
el iminate dwarf in ist letoe from the t ree  inc lud ing the bole. 
Nevertheless the removal o f  any dwarf mis t le toe broom, regard- 
less  o f  broom type, w i l l  bene f i t  the host tree. 
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