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GRAY-BROWN CHEMICAL STAIN IN SOUTHERN HARDWOODS 1/

History and Cause of Stain

From t ime to  t ime southern hardwood lumber  manufacturers  encounter  a  t roublesome
a n d  c o s t l y  s t a i n i n g  p r o b l e m - - t r o u b l e s o m e  b e c a u s e  t h i s  s t a i n  d e v e l o p s  i n  c h e m i -
cal ly  dipped as  wel l  as  undipped sapwood lumber ,  and cost ly  because,  unl ike
b l u e  s t a i n , i t  m a y  s h o w  u p  o n l y  a f t e r  f i n a l  l u m b e r  s u r f a c i n g  i n  t h e  p l a n t .

This  nonfungus,  gray to  brown chemical  s ta in  develops  rapidly  under  favorable
t e m p e r a t u r e s  a n d  p o o r  d r y i n g  c o n d i t i o n s ,  e s p e c i a l l y  i n  t h e  S o u t h ,  w h e r e  p r o -
longed wet seasons are common. I t  f r e q u e n t l y  o c c u r s  i n  s o f t  m a p l e ,  h a c k b e r r y ,
hickory,  red oak,  and dogwood, w h e r e  i t  t a k e s  o n  t h e  a p p e a r a n c e  o f  a  b l u e  s t a i n .
U n f o r t u n a t e l y ,  t h e  c h e m i c a l  s t a i n  i s  n o t  a s  r e a d i l y  v i s i b l e  a s  b l u e  s t a i n  o n
rough surfaces ; c h e m i c a l  s t a i n  u s u a l l y  d o e s  n o t  a p p e a r  u n t i l  t h e  w o o d  h a s  b e e n
planed.  T h i s  h a p p e n s  b e c a u s e  t h e  s u r f a c e  f i b e r s  o f  w o o d  u s u a l l y  d r y  r a p i d l y
enough even under  poor  drying condi t ions  to  prevent  s ta in  development .  The wood
immediately beneath,  however , remains wet  long enough to  al low the chemical
s t a i n  t o  d e v e l o p .  T h e  s t a i n  i s  t h o u g h t  t o  b e  t h e  r e s u l t  o f  o x i d a t i o n  a n d
enzyma t i c  a c t i on  on  ce r t a in  ma te r i a l s  s t o r ed  i n  wood  ce l l s  and  i t  deve lops  when
f a v o r a b l e  c o n d i t i o n s  o f  m o i s t u r e  a n d  t e m p e r a t u r e  e x i s t .

I n  t h e  s p r i n g  o f  1 9 5 8 ,  s l i d e s  w e r e  m a d e  f r o m  t h i n  s e c t i o n s  o f  s t a i n e d  h i c k o r y
and red oak and examined under  the  microscope.  The s ta in  appeared to  the  naked
eye  a s  a  b rown  gene ra l  d i s co lo r a t i on  ove r  t he  wood  su r f ace .  Under  the  micro-
scope,  however , t h e  s t a i n  w a s  f o u n d  t o  b e  p r e s e n t  o n l y  i n  r a y  p a r e n c h y m a  c e l l s
o f  t h e  w o o d  ( f i g u r e s  1 - 4 ) .  T h e s e  c e l l s  s e r v e  f o r  f o o d  c o n d u c t i o n  a n d  s t o r a g e  a n d
a r e  r i c h  i n  c a r b o h y d r a t e s  a n d  p o s s i b l y  o t h e r  m a t e r i a l s .  Because of  the  c loseness
of  wood  r ays  t o  e ach  o the r , t h e  s t a i n  c o l o r i n g  a p p e a r e d  t o  c o v e r  t h e  g e n e r a l  a r e a .

Chemical  Stain Ident i f icat ion

S i n c e  c h e m i c a l  s t a i n  a n d  f u n g u s  s t a i n  a r e  a l i k e  i n  a p p e a r a n c e  a n d  d e v e l o p  u n d e r
s i m i l a r  c o n d i t i o n s , a  means  o f  d i f f e r en t i a t i ng  be tween  t he  two  i s  nece s sa ry  i n
o r d e r  t o  p l a n  c o n t r o l  m e a s u r e s .  T .  C .  S c h e f f e r  o f  t h e  F o r e s t  P r o d u c t s  L a b o r a t o r y
f o u n d  t h a t  c o n c e n t r a t e d  o x a l i c  a c i d  w o u l d  b l e a c h  o u t  t h e  c h e m i c a l  s t a i n ,  b u t
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n o t  t h e  f u n g u s  s t a i n .  Thus, a  s i m p l e  a p p l i c a t i o n  o f  o x a l i c  a c i d  w i l l  i n d i c a t e
t he  p r e se nc e  o r  ab sence  o f  chemica l  s t a i n .

C o n t r o l l i n g  C h e m i c a l  S t a i n

The most  ef fect ive  control  means  is  rapid  seasoning of  the  sapwood lumber .
Poo r  d ry ing  wea the r  w i l l  a l l ow  s t a in  deve lopmen t  r ega rd l e s s  o f  a i r - s ea son ing
p r a c t i c e s  u n l e s s  s o m e  o t h e r  m e a s u r e s  a r e  t a k e n .

H e a t  t r e a t i n g a n d  l o w  t e m p e r a t u r e  d r y i n g . - - C l a r k2/  of  the  Fores t  Products
Laboratory  has  s tudied chemical  s ta in  and recommends preseasoning heat
t rea tments  such as  s teaming or  low temperature  seasoning (below 50°  F . )  to
c o n t r o l  i t .  S teaming f reshly  sawn wood arres ts  the  s ta in  development
permanent ly .  S i n c e  t h e  s t a i n  d e v e l o p m e n t  c a n  b e  p e r m a n e n t l y  a r r e s t e d  b y  h e a t ,
i m m e d i a t e  k i l n  d r y i n g  a t  t e m p e r a t u r e s  a b o v e  1 5 0 °  F .  m a y  a l s o  e f f e c t i v e l y
c o n t r o l  t h e  s t a i n .

Seasoning wood at temperatures below 50° F .  p r e v e n t s  s t a i n  d e v e l o p m e n t ,  b u t  t h e
sapwood is  not  permanent ly  protected s ince  rewet t ing the  wood can again  br ing
a b o u t  s t a i n i n g .

P red ry ing . - -Fo rced -a i r  d ry ing  may  a l so  be  an  e f f ec t i ve  means  o f  p r even t i ng

sta in  development . 3/ , 4/ ,5 /Exper imental  work with  predryers  i n d i c a t e s  t h a t
c e r t a i n  s p e c i e s , such as  p ine ,  gum,  and poplar , c a n  b e  d r i e d  w i t h  l i t t l e  o r  n o
d e g r a d e  i n  a  f e w  d a y s  a n d  t h e  r e s u l t a n t  l u m b e r  i s  v e r y  b r i g h t .  D e n s e  h a r d w o o d s ,
however, such as  oak and hickory, c a n n o t  b e  d r i e d  a t  a  r a p i d  r a t e  w i t h o u t
s e r i o u s  c h e c k i n g  a n d  s p l i t t i n g .

Conclusion

Sapwood chemical  s ta in ing of  southern hardwoods has  created a  ser ious  problem
t o  m anuf a c tu r e r s  o f  d imens ion  l umbe r ,  f l oo r ing ,  and  spec i a l t y  i t ems  wh ich
r e q u i r e  b r i g h t  f i n i s h e d  m a t e r i a l .  I n  t he  sp r ing  when  t he  humid i ty  i s  h igh  and
d r y i n g  c o n d i t i o n s  a r e  p o o r , t h i s  s t a i n  h a s  s h o w n  u p  e x t e n s i v e l y . T h e  s t a i n
c a n  b e  i d e n t i f i e d  b y  a  s i m p l e  a c i d  t e s t , b u t  i t s  c o n t r o l  i s  m o r e  d i f f i c u l t .
S t eaming ,  l ow  t empera tu re  d ry ing ,  f o r ced -a i r  d ry ing ,  o r  immed ia t e  k i l n  d ry ing
may  be  t he  on ly  p r e sen t  means  o f  con t ro l l i ng  chemica l  s t a i n .
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Figure 1. - - Cross sectional photomicrograph of red oak with chemically stained rays.

Heavily stained broad rays are on the left and finer rays are to the right amid the

fibers and vessel pores.

F i g u r e  2 . - - C r o s s - s e c t i o n a l  p h o t o m i c r o g r a p h  o f  h i c k o r y ,  w i t h  f o u r  r a y s  c r o s s i n g

d i a g o n a l l y . D a r k  g l o b u l e s  i n  r a y  c e l l s  e x p o s e d  b y  m i c r o t o m e  k n i f e  a r e  c a u s e

o f  c h e m i c a l  s t a i n . W h i t e  c e l l s  a r e  u n s t a i n e d  f i b e r s .



Figure 3. - - Tangential photomicrograph of hickory, showing rays with some staining

on the right hand side of the photograph and unstained rays on the left.

F i g u r e  4 .- -Cross-sectional photomicrograph of hickory,

s h o w i n g  d i a g o n a l  l i n e s  o f  s t a i n e d  a n d  u n s t a i n e d  r a y s .


