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F O R E W O R D  

Many wood-using plants  i n  t h e  Northeast 
s t o r e  l a rge  quan t i t i es  of hardwood logs  f o r  
r a t h e r  long periods. Sometimes a l a rge  volume 
of t h e  wood i s  spoi led by decay during t h e  s to r -  
age period. A number of people have asked: IrHm 
can we prevent t h i s  loss?" 

To answer t h i s  question, t he  Northeastern 
Forest Experiment S t a t i on  stimulated a coopera- 
t i v e  study t o  gather t h e  bes t  avai lable  informa- 
t i o n  on control  of decay during storage,  and t o  
make it ava i lab le  t o  wood-using plants .  T h i s  
repor t  i s  t h e  r e s u l t  of t h e  study. 

A s  t h e  authors point out ,  fu r ther  t e s t i n g  
i s  needed f o r  some of t h e  treatments discussed. 
This repor t  i s  c e r t a in ly  not  t he  f i n a l  word on 
t h e  subject ;  but it may be useful  a s  a guide 
u n t i l  t h e  r e s u l t s  of f u r the r  study become avai l -  
able. 

/7 \ 

Ralph W. Marquis 
Director 



during Storage 

Theodore C. Scheffer and T. . Jones 1 

PatAologzsts 

Division of Forest Pathology 
Bureau o f  Plant Industry. Soils, and Agricultural Engineering 

Uni ted States Department of Agricul ture 

* ! I l l  
P i ~ ~ , . i i  

b 

ONE OF THE PROBLEMS of mamy nood-products manufac- 
t u r e r s  who use northern hardwoods i s  t he  prevention of s e r i -  
ous decay i n  t h e i r  s tored bo l t s  o r  logs  during warm weather. 
The d i f f i c u l t y  a r i s e s  because a subs t an t i a l  port ion of t he  
wood mil led i n  the  summer and ea r ly  f a l l  i s  cu t  several  
months ahead of time and consequently i s  s to red  f o r  long 
periods during which temperatures a r e  favorable f o r  decay 
fungi . 

8 1  i - 1 '  
! I t  I;;{) 

A t  present ,  means of adequately reducing t h i s  l a g  be- 
tween cu t t i ng  and use seem t o  be but p a r t l y  feas ib le ,  With 
some products, it i s  poss ible  t o  convert t he  logs promptly 
i n t o  boards o r  blanks t h a t  can be a i r -d r ied  comparatively 
f a s t  and then s to red  under cover. However. t h i s  procedure 

a tioned a t  Madison W i s  
,hr ,, r., i n  cooperation with the For-. 

I 
'Mr. Scheffer i s  s t  

est Products Laboratory, -.- V.U. rurcsr; aerv lce  mnlntains i n  cooperation 
?ith the UI ivcrs i ty  o f  Wi~iacnn-;n Jones i s  stat ioned a t  N e w  Haven, 6 ~ .  , --------... x.,, . 
In cooperation with Yale University. 



seems t o  have l imi ted  application--largely fo r  economic rea- 
sons. 

Therefore a t t en t i on  has centered on t h e  pos s ib i l i t y  
of p ro tec t ing  bo l t s  and logs  by storage methods o r  by sur-  
face t r e a t i n g  them with chemicals designed t o  keep out  
decay-groducing fungi. Results of l imi ted work on t he  prob-+ 
lem i2d ica te  t h a t  much may be accomplished i n  these  ways. 
The following information contains some of t he  more pe r t i -  
nent evidence on these  points  and such p rac t i c a l  guidance as 
appears warranted frorn'the information a t  hand. 

Suggested protect ive  measures a r e  considered t o  be 
applicable i n  t h e  United States throughout t h e  range of 
northern hardwoods from Maine westward t o  Minnesota and ex- 
tending southward t o  about t he  44th pa ra l l e l .  

W A T E R  S T O R A G E  

Northern hardwood logs can be kept p r ac t i c a l l y  f r ee  
of decay by s to r ing  them i n  f resh water sho r t l y  a f t e r  cut- 
ting. T h i s  i s  known from general experience with water 
storage,  and it has been spec i f ica l ly  demonstrated i n  a t e s t  
made on yellow birch.  Yellow b i rch  veneer bo l t s  placed i n  
a pond incurred no decay during a storage period of Smonths, 
from February through October; but comparable bo l t s  stored 
i n  r i cks  were decayed an average dis tance of 8 inches inward 
from each end. 

The marked protection given by water storage r e su l t s  
from the  oxygen-limiting e f f ec t  of the  water. T h i s  i s  suf- 
f i c i e n t  t o  inac t iva te  most fungi t ha t  come i n  contact wi th  
the  wood. It f o l l m s  t h a t  complete submersion i s  needed f o r  
maximum p r o t e c t i ~ n ;  however, a log  t h a t  f l oa t s  comparative1 q 
low w i l l  be almost a s  wel l  protected. It has been estirnated 
t h a t  about 40 percent of woods-run northern hardwood logs  
w i l l  sink promptly and t h e  remainder w i l l  e i t h e r  sink a f t e r  
a t h e  o r  e l s e  f l o a t  low enough t o  v i r t u a l l y  preclude decay- 

Of course t he  maximum benefi t  from water storage will 
be had if t h e  logs  a r e  put i n  water before s ignif icant  da~%-~ 
age by decay can occur. Wood cut  i n  t h e  f a l l  and win%@ 

-. - -- - - . - - - 
2 ~ h e  t e s t  was made a t  Lnconia, No H,, in  cooperation with Tekwood, Inc. I 

and the Northeastern Forest Experiment Station. 

3~ S, Forest  Products Laboratory. Pertinent facts  on s a l v a e  of N m  
land timber, Forest  Prod, Lab, release R1183 (mimeo- ). 1938, 



should be ?3ut i n  the a a t e r  bx l a t e  April  o r  early &JT, An 
acre of water about & f ee t  deep r e p o r t d b  a c c h k e  
about 500,000 board fee t  of logs. In saw s i t u a t f w  iO 
may be advantageous t o  do as much hauling as  possible wMle 
i c e  i s  thick enough t o  permit u;-i7,oading d i rec t ly  on the 
s tarage pond. 

Water storage presumably v80uld be most feasible -2 tk  
logs, . although i n  cer ta in  s i tua t ions  it probably could a l so  
be used with smaller material  such as turning bolts. I n  any 
case, i t  i s  limited t o  locations where there  i s  ample fresh 
water. Brackish water i s  unsafe because of the accompanying 
danger of marine borers. 

A natural body of water i s  not necessarily a require- 
ment; shallow ponds can be constructed where the  upper s o i l  
i s  loose enough t o  be moved and t h e  subsoil  i s  impervious 
enough t o  prevent rapid seepage. Recovery of l1sinkersIf i s  
an item of cost tha t  can be held t o  a reasonable lev61 by 
using comparatively shallow v*at er .  

A l a rge  hardwood veneer m i l l  i n  New England has con- 
s t ructed long, narrow, clay-lined p i t s  with a capacity of 
2 mill ion board fee t  of logs. The p i t s  a r e  about 20 f ee t  
wide, and logs are stacked i n  them crossways and covered 
with water pumped from an adjacent r iver ,  Logs may be re- 
moved by grappling or by lowering t h e  water level.  Costs of 
such storage a re  said not t o  exceed those of dry deckin& 
and the  or ig ina l  i n s t a l l a t ion  i s  comparatively inexpensive. 
Cctsi ls  w i l l  be supplied upon request. 

S T O R A G E  U N D E R  W A T E R  S P R A Y  

The question i s  sometimes asked whether decked logs 
can be s imilar ly protected by water applied a s  a continuous 
spray. Attempts along this l i n e  have been made i n  connec- 
t i o n  with large conical p i l e s  of pulpwood. Results were not 
su f f i c i en t ly  good, however, and the  method apparefitly i s  
l i t t l e  used a t  the present time. 

It i s  probable tha t  the  ineffectiveness of sprafing 
can be a t t r ibuted  t o  f a i lu re  t o  ge t  a l l  po'rtions of the 
storage p i l e  suf f ic ien t ly  wet. Excellent r e su l t s  recently 
were obtained by a New Ha.ypshire concern i n  commercial 
t r i a l s  on yellow birch logs, u t i l i z ing  ro tary  sprays of the 



pulsation-actuated type, I f  the  economics of water-spraying 
a r e  a t t r a c t i v e  t o  a manufacturer, t he  method has suff ic ient  
promise t o  warrant addi t ional  t r i a l s .  

S T O R A G E  U N D E R  W E T  H A Y  

Decay has been mate r ia l ly  reduced i n  t i~ rn ing  b o l t s  of 
hard a& s o f t  maples, white and yellow birch,  and beech, by 
s t o r igg  .them on end during t h e  winter under a covering of 
hay t h a t  i s  wet down from time t o  time during subsequent 
warm, dry  weather ( f i g .  1 ) .  

The hay, ac t ing  a s  a neat i n su l a to r  and saishade, 
prolongs t h e  period during which t h e  wood remains .anfavor- 

s ably cold f o r  decay. Wetting of She hay he1.p~ ~ e ~ p  the 
bo l t s  cool. Excess water from the  wet%ing, supplemented by 
r a i n  water, keeps t he  ground qu i t e  wet, and this s i tuat ion,  
coupled with cool a i r ,  apparently can give t he  Iov~er  ends of 
t h e  bo l t s  a high degree of protection.  I n  a large n u b s r  of 
,bolts observed a f t e r  storage under hay, t h e  decay was con- 
f ined almost e n t i r e l y  t o  t h e  upper ends. 

From l imited production records and personal. observa- 
%ion, it  i s  estimated t h a t  decay losses  i n  northern hal-dwood 
turning bo l t s  s to red  through an en t i r e  warm season under wet 
hay commonly amount t o  about 2'3 percefit and sometimes may 
approach 30 percent. Although such 2.osses a re  large, they 
nevertheless a r e  only about half  of what ofhen i s  i s c u r r e d  
i n  t h e  same period with bo l t s  stored i n  ~ o w e n t i r m a l  ricks. 

I f  t h e  upper ends of t h e  b o l t s  s tored under hd+jr were 
a l s o  sprayed with a good fungicidal. chemical, i t  i s  possible 
t ha t  t he  decay could be reduced considerably more. Such 
addi t ional  p ro tec t ion  would be f a i r l y  inexpensive and seems 
t o  o f f e r  considerable promise because seasoning cheeks i n  
t he  upper ends of t he  b o l t s  under wetted hay axe not preva- 
l en t .  Th& signif icance of seasoning checks i n  connection 
with chemical con t ro l  of decay i s  discussed i n  the following 
section.  

Logs of hard and s o f t  maple and of white and yellow 
birch can be ,protected f o r  moderate t o  comparatively long 
periods by t r e a t i n g  the  ends properly with chemicals that  
prevent.entrance of decay fungi. 

Treatment of t h e  bark i s  unnecessary because of i t s  
na tura l  fungus res is tance.  Likewise, it appears from limit- 





Table 1.--Solutions used f a r  chemical treatment of l o ~ s  

Suggested amount 
Chemical per 100 gallons 

of water 

Pounds 

Dmicide G (sodium pentachlorophenate) 21 

Melsan (ethylmercuric phosphate + . sodium pentachlomphenate) 
12 

Noxtane (sodium pentachlorophenate + 
-' borax and soda) 30 

Pennatox 1 0 4  (sodium pentachlorophenate 
+ borax 30 

Santobrite (sodium pentachlorophenate) 21 

Table 2.--Decay in northern hardwood turnint? bol ts  a f t e r  prompt s p r w  

treatment of the ends with a 5-percent solution of sodium 

pentach loro~henaz  

Average depth of 

Month cu t  ~~~~~~~ Treated decay from end 

Species and bo l t s  surfaces 

t reated eEg$ examined 
' 

Treated Untreated 
bol ts  bol ts  

Months Number Inches Inches 

November 11 h0 12 13 
February 8 40 11 g ( 1 4 )  

White birch April 6 . 37 13 15 

June 4 37 13 17 

Yellow birch, FebruarJf 8 6 15 y ( 1 4 )  
A p d l  

and s o f t  6 10 13 1/(14) 

maple June 4 17 3 g(14)  

' ~ e c a ~  penetration was not actual ly measured, but was estimated fraa 
t h e  general condition of representative bol ts  t o  be near the nmximum average 
found i n  the t reated bolts.  Penetration measurements were not made i n  a l l  of 
the untreated control groups because decay obviously was so extensive t h a t  the 
cost of sawing out boards for  the  purpose did not appear warranted. 

ed e-zidence t h a t  ex1;c;eC ' inots arici ordinary barked 3atchc.r 
alony t h e  s ides  may be l e f t  untreated : . i thout  ser ious  dis- 
advantage. By not  t r e a t i n g  t h e  s ides ,  it i s  possible t~ 
t r e a t  a f t e r  the  logs have been pu t  i n  the  storage p i l e .  
However, it i s  important not  t o  delay t r e a t i n g  t o o  l o n ~ .  



I fore  ?fungus infection occurs. I n  warm weather, t h i s  may re- 
qui& treatanen6 w i t *  4% hours a f t e r  cut t ing.  In  cold 
weather t h e  i n t e r v a l  -*tween cu t t ing  and t mating may sa fe ly  
be eAended t o  a much loi-ger time. Specif ic  suggestions i n  
this respect  are given later. 

I ~ u n ~ i c i d k  S p r a y  i 
1 1  I /  

I - / I  

The simplest form of chemical treatment consis ts  of , : j  
1 1  1 

I spraying with an appropriate fungicide solution.  A 1 1  thak ' I 1  j 
I 1 is necessary i s  t h a t  5he l og  o r  b o l t  ends be thoroughly 1 i 4 ]  

I wetted. A g a r d e n - t p  sprayer wi th  a capacity of 3 t o  4 ' 
t q r  

g a l l o p  i s  su i t ab l e  f d r  this. I 1 1 :  

5 - 
I 

Chemicals and concentr'a$ions considered adequate f o r  
general use on logs  are l i s t e d  in alphabet ical  order i n  
t a b l e  1. When concentrated, these  chemicals may a c t  as a 

I I l l  I -! skin i r r i t a n t ,  pa r t i cu l a r l y  t o  persons a i i e r g i c  t o  them. So ; \ ! - ! I  

I t he  spraying should be done v i t h  ca r e  t o  a m i d  breathing 
drople ts  of  so lu t ion  and t o  avoid accma la t i ons  of t h e  soiu- 
t im on exposed pa r t s  of the  body. 

f 

I n  nor-bh6i.n hardwood areas ,  spray t re; merit by itself 
i s  su i t ab l e  for- use only during t h e  aarmer time of the  year, 
beginning I n  April,  and f o r  storage periods t h a t  a r e  com- 
para t ive ly  shor t ,  probably no longer than about 2 to-3 
months. Fop longer storage periods t h e  fungicidal  protec- 
t i o n  needs t o  be supplemented by some measure t o  r e t a rd  t he  
developrnenteo£ seasoning checks i n  t h e  exposed ends. These 
seasoning checks c rea te  numerous breaks i n  t h e  ba r r i e r  of - 
t r e a t ed  wood, through which . infection can occur ( f ig .  2) 

Eviqence of what my be accomplished by spray t r e a t -  
m e n t ~ h o r t l y a f t e r c u t t i n g  i s p r e s e a t e d i n t a b l e 2 .  T h i s  + 
gives r e s u l t s  of a t e s t 4  made i n  Maine on turning bo l t s  of 
mixed hardwoods s t a r ed  in conventional r icks .  Comparable 
r e s u l t s  would be expected i n  mate r ia l  of l og  s ize .  Fxtent 
of decay was observed on s l a t s  sawed out  c;f t h e  bo l t s -  
cay dur ing 4 months of summer s torage i n  b o l t s  of ~ 1 1 0 ~  
birch and maple, (but not of white bi rch)  was markedly re- 
duced by t rea t ing .  The poor p ro tec t ion  of  t h e  mfi$e b i rch  
i s  ascr ibed t o  e a r l i e r  end-checking i n  t h i s  species than i n  
the  others .  None of t he  b o l t s  cu t  p r i o r  t o  June, and s to red  

De- 

+Ihe test was mode with the cooperation of Penley Brothers, West 
Maine, the U. S. Forest Service; and the University of Maine- 



Figure 2.--Typical severe end-checking in white 
birch bolts. S e a s o n i n g  checks Permitted de- 
cay fungi t o  e n t e r  the bolts despite the 
preseruative s o l u t i o n  applied to the ends by 
spraying. 



S p r a y  P l u s  E n d - C o a t  ing 

Logs and bo l t s  can be protected f o r  much longer peri-  
ods if t h e  fungicidal  spraying i s  followed by a su i tab le  
coating t o  r e t a rd  end-checking. Good ccn t ro l  of decay was 
obtained with such a combination i n  white birch bo l t s  f o r  as  
long a s  a year i n  a t e s t  made i n  northern 14iscmsin. 

Nearly complete con t ro l  was obtained with ce r t a in  of 
t he  coatings applied i n  double thickness; consequently, it 
i s  suggested t h a t  a double coat ing be considered if m a m  
protect ion i s  wanted and t he  s torage i s  t o  be i n  open sun- 
l i g h t  f o r  a period i n  excess of t n 3 n t h s .  f, s ing le  coating 
appears su f f i c i en t  i n  p a r t i a l  shade. W i l  ~ ' ~ t .  best  of 
t r e a t i ng ,  however, it i s  unlikely t h a t  logs can be success- 
f u l l y  s to red  through more than orie warm reason ( i . e . ,  spring 
through f a l l )  because of in fec t ion  u l t h t e l y  introduced 
through t he  s ides  by bark- and wood-ooring beet les .  

Asphaltic preparations have been t he  most e f fec t ive  
of t h e  coat ing - :%r ia l s  t e s t e d  i n  comect ion with long 
s torage periods. These a r e  of two ty?es, emulsions a d  cut- 
backs. The emulsions a r e  somewhat ea s i e r  t o  a$?ly, but they 
a r e  su i t ab l e  only when temperature of t h e  7r:ood i s  above 40 
degrees; i n  s t ? - - l e  appl icat ion,  they a l s o  seem t o  be s l i gh t -  
l y  l e s s  e f fec t ive  than t he  cutbacks over a long period. A l -  
though t he  cutbacks can be applied during t h e  c i n t e r ,  a2ll.i- 
ca t ion  i s  done most e f f ec t i ve ly  rSy warring the  mater ia l  o r  
by using i t  on days t ha t  a r e  warm enough t o  keep t h e  mate- 
r i a l  reasonably spreadable. 

I n  applying an end-coating, it i s  e s sen t i a l  t h a t  suf- 
f i c i e n t  mater ia l  be deposited t o  provide, when dry, an un-- 
broken cover. This can be accomplished read i ly  i f  t he  coat- 
i ng  mate r ia l  has t h e  consistency of very th ick pa in t  o r  of 
l i g h t  grease. If two coats a r e  applied,  t he  consistency may ' 
be somewhat thinner than if one coa t  i s  t o  be depended on. 
Twenty-four'hours seems t o  be a long enouph in t e rva l  between 
coats.  The l og  ends shouid be covered t o  t h e  outer  edge of 
t h e  bark t o  r e t a rd  moisture l o s s  from t h e  inner  edge of t h e  
bark a s  wel l  as  from t h e  exposed wood. The spreading can be 
done f a i r l y  rapidly  with a paddle o r  s t i f f  brush. Spray ap- 
p l i c a t i o n  it;, high-pressure equipment a l s o  may bg feas ible .  

Results of t he  aforementioned t e s t  i n  which both a 
fungic ida l  spray and end-coating were used a r e  given i n  
t a b l e  3. The depths of decay penetra t ion i n  t he  Wisconsin 
t e s t  were ascer ta ined by s p l i t t i n g  t h e  bo l t s .  Since the  de- 
cay da t a  per ta in  t o  individual  bo l t  ends, penetrat ions 
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Depth of decw . 
from end surfaces 

Place and Bolts ~nd-cootingl aD end of t e s t  
storage period t rea ted  used 

Hean ~ean I 
maximum average 

N B  1nchea Inches 

40 Asphalt mulaion 
West Paris, Me. (C-134) 7.0 2.0 

(June t o  October 40 None; untreated 
4 months) controls 

10 Asphalt mulaion 
(C-134) 

23-0 I 6.0 3.2 
10 Same, 2 costs 1.5 . 5  

10 Asphalt emulsion 
(C-13-WC) 7.0 3.4 

10 Same, 2 coats .3 .1 
Oneida Co., Wis. 

(June t o  June 10 Asphalt cutback 

12 months) (Semi-hatic 214) 5.5 1.7 

10 Sane, 2 coats .3 .1 

10 Asphalt cutback 
+ clay f i l l e r  3.9 1.5 

10 S m ,  2 coats 4.k .6 
20 None; untreated 

controls u12.0 10.0 

Table 3.--Decay i n  7-inch (mean diameter) white birch bolts a f t e r  

p r o w  spray treatment of the ends with a 5-~ercsnt 

solution of sodium ~entachlorophenste f o l h e d  by a 
coati= t o  retard checking 

h 'coatings from Flintkote Company. 

2Bolts f o r  t h i s  t e s t  mere only 2 fect  long; so decay 12 incher 
deep denotes psnetrat.ion to  the  center  of the bolt. 

Table 4.--Decay i n  15h-inch (mean diameter) yellon birch veneer bolts during 

8 months of water s t o r a m  or  of d m  s to ram with ~ro tec t ion  by 

s urayina the snda wlth 5-~ercent  sodium uentacNoro~henste and 

f o l l ~ ~  r i t h  a coatinn of asphalt cutback1 

Depth of decay 
f r m  end surfaces 

Treafmsnt Bolt s a t  end of t e s t  
treated - 

Mean Mean 
mextmrm averaee 

Nuhber --  Inches Inches 

Stored i n  water 10 0 0 

End-treated pmmqtly a f t e r  cut t ing 10 7.5 0.6 

Same, except patches of bark were 
f i r s t  removed t o  simulate e f fec t  
of rough handling; barked areas 
sprayed but not coated 10 8.6 0.4 

End-treated 2 months a f t e r  cu t t ing  10 9.6 2.2 

None (controls) 10 16.2 6.0 

'~ll bolts  were cut  i n  ear ly February and the decay observations were 
msde i n  early October. 



l i s t e d  i n  t ab l e  3 a r e  j u s t  one-half t he  average amounts 
present i n  an e n t i r e  bo l t .  Consequently, t o  eliminate t h e  
major por t ion of decay ( indicated by t h e  mean average depth) 
i n  t h e  untreated bo l t s ,  it would be necessary t o  trim the  
bo l t s  by 20 t o  34 inches. I n  con t ras t ,  the  most e f fec t ive ly  
t r ea t ed  bo l t s  would be shortened by l e s s  than $ inch, an 
amount t h a t  normally would be trimmed of f  even i f  the re  were 
no decay. The difference i n  required amounts of trimming 
would be s t i l l  l a rge r  i f  manufacturing requirements ca l l ed  
f o r  el imination of decay s t reaks  deeper than t h e  main zone 
of i n f ec t i on  (designeted mean maximum depth i n  t ab l e  3) .  

Results of a t e s t S  of t he  combination of spray t r e a t -  
ment and end-coating applied i n  cold weather and on la rge  
yellow birch veneer bo l t s  a r e  presented i n  t ab l e  4. Results 
obtained i n  t h e  same t e s t  with water storage,  already re- 
fe r red  t o ,  a r e  included. 

The chemically t r ea t ed  bo l t s  were s tored i n  ordinary 
manner on the  m i l l  yard. The major observations of decay 
were made on sheets of veneer cut  Prom the  bo l t s .  Addition- 
a l  va r iab les  considered i n  t h i s  case were delayed t r e a t i n g  
and p a r t i a l  bark removal. The bark was removed a t  numerous 
places on t he  b o l t s  t o  simulate t he  r e s u l t  of rough hand- 
l i ng ;  these  barked areas  were sprayed but were not t r e a t ed  
with coating compound. A s ing le  end-coating was used 
throughout; t h i s  was t h e  aspha l t  cutback, which v t ~  mong 
t h e  most e f fec t ive  coatings t r i e d  on white bi rch-  bo l t s  
( t a b l e  3 ) .  

Except f o r  a l imi ted number of narrow s t reaks  (pene- 
t r a t i n g  a s  reported i n  t ab l e  4, under mean maximum depth), 
decay i n  t he  promptly t r e a t e d  bo l t s  during 8 months of 
s torage was s l i g h t .  This was t r u e  even with the  bo l t s  on 
which t he r e  were numerous barked areas .  By delaying the  
t r e a t i n g  2 months, appreciably more decay was permitted, but * 
t h e  average amount, nevertheless,  was only about one-fourth 
t h a t  i n  t h e  untreated bo l t s .  

It should be noted t h a t  t h i s  comparatively successful  
outcome with delayed treatment i s  a t t r i b u t a b l e  t o  tempera- 
t u r e s  unfavorably low f o r  funeus developmentc during t h e  
2 months ( ~ e b r u a r y  and Ifarch) between cu t t i ng  and t rea t ing .  
According t o  Weather Bureau records these  temljeratures aver- 
aged 1 8 . 6 ~  F. i n  February and 27 .5O  i n  March, and on only 

'see footnote 2, 



2 days of t h i s  period were t h e  average temperatures as high 
as 40'. 

S u g g e s t i o n s  F o r  T r e a t m e n t s  

Specif ic  suggestions f o r  chemical treatment of north- 
e rn  hardwood logs  and bo l t s  can be given most concisely  i n  
t abu la r  form. The t r e a t i n g  plan outl ined i n  t a b l e  5 i s  
based oh t e s t  r e su l t s ,  but necessar i ly  includes many var ia-  
b les  mt  ac tua l iy  covered by t he  t e s t s .  Because of this and . 
t h e  f a c t  t h a t  the re  has been no s ign i f i c an t  i n d u s t r i a l  ex- 
perience with such chemical treatment i n  northern hardwood 
areas,  t he  plan i s  offered as  a guide f o r  commercial t r ials  
r a the r  than a s  one t o  be adopted outr ight .  

The ques+,ion has been asked whether the  fungicide 
might e f f ec t i ve ly  be incorporated i n  the  end-coating and 
thereby avoid t h e  ex t ra  l abor  cos t  of applying it separa te ly  
i n  a spray. Test evidence ind iza tes  t h a t  t h i s  i s  possible-- 
provided the  fungicide i s  one t h a t  i s  dispers'ible i n  t h e  
,coating compound. However, more information about such a 
procedure i s  needed. For instance,  i n  mild weather it prob- 
ably  w i l l  not permit a s  long  a delay between c u t t i n g  and 
t r e a t i n g  as  when t h e  fungicide i s  applied i n  spray form. 
h 

S p e c i e s  N o t  B e n e f i t e d  

As pointed out,  chemical treatinent of t h e  kind de- 
scr ibed i s  su i t ab l e  f o r  white and yeilow birch and f o r  hard 
and s o f t  maples. Beech, however, i s  not appi-eciably bene- 
f i t ed .  Beech bark loosens rapidly  and, i n  addi t ion,  seems 
t o  o f f e r  but small res i s tance  t o  penetrat ion by decay fungi. 

I n  view of t h i s  over-al l  su scep t ib i l i t y  t o  in fec t ion ,  
unprotected beech logs and bo l t s  might wel l  be s to red  sepa- 
r a t e l y a n d u t i l i z e d b e f o r e t h e  o the r spec i e s .  T h e y c a n b e  
f u l l y  protected by water s torage and, t o  a considerable ex- 
t en t ,  by storage under wet hay. Insofar  a s  observed, s t o r -  
age under wet hay seems t o  bring beech through i n  a b o u ~  as 
good condition as  other  woods. 

Logs of black oak a r e  likewise not much benef i ted by 
the described chemical treatment because of poor fungus re- 
s is tance of t h e  bark, It has not been ascer ta ined whether 
t h i s  i s  t r ue  a l s o  fo r  o ther  northern oaks. 

'~chcf fer ,  lhcodore C ,  and Zabel, Robert A Storage o f  beech l o g s  and 
b o l t s  i n  the Northeast, Northeast. Forest Ewpt, Sta., , Beech U t i l .  Str. 2. 
13 pp.,  i l l u s .  1951, 
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C o s t  Of C h e m z e a l  T r e a t m e n t  

The cost  of mater ia ls  consumed i n  t r e a t i n g  bo l t s  can 
only be presented as approximations. For thorough spraying 
of ends, about 2 gal lons  of so lu t ion  w i l l  be required per  
100 square f e e t  of surface.  Using so lu t ion  concentrations 
l i s t e d  i n  t a b l e  1, t h i s  would e n t a i l  a cos t  of approximately 
1Ocen t s .  F o r t h e  e n d - c o a t i n g , a b o u t a g a l l o n o f m a t e r i a l  
w i l l c o v e r  100square  f e e t .  I f a s p h a l t i c p r e p a r a t i o n s  of 
t h e  kind t e s t e d  a r e  used, t he  cos t  f o r  this ~vould be about 
50 cents. The t o t a l  cost  of  chemical f o r  both spraying and 
end-coating would be, then, approximately 50 cents per 100 
square f e e t  of t r e a t ed  surface. 

Based on these est imates,  chemicals used i n  spraying 
and end-coating a cord of tu rn ing  b o l t s  averaging 7 inches 
i n  diameter would cost  about 25 cents.  For s imi la r ly  t r e a t -  
i n g  veneer logs averaging L1+ inches i n  diameter and 1 6  f e e t  
long, t he  cost  would be about 11 cents per  1,000 board f e e t  
l o g  scale .  To t h i s ,  of course, labor  cos t s  would have t o  
be added t o  determine t o t a l  cost .  

O T H E R  S T O R A G E  D E F E C T S  

Wood-boring bee t les  seem t o  cause negl igible  damage 
t o  b o l t s  and logs  of northern hardv~oods t h a t  a r e  s t o r ~ d  
through no more than a s ing le  warm season. The decay infec- 
t i o n  introduckd by these and bark beet les  likewise appears 
t o  be of small importance. 

I 

A t  t he  end of a yea r ' s  storage,  a small amount of de- 
cay was found i n  wood jus t  beneath t he  bark of t he  t e s t ed  
white bi rch bo l t s ,  and t h i s  p la in ly  was introduced by bark 
beet les .  It was very shallow i n  a l l  cases. Similarly,  i n  
t h e  yellow birch veneer b o l t s  t h a t  were d ry  s tored f o r  8 + 
months, a small amount of decay occurred i n  the  outermost 
sapwood a s  a r e s u l t  of i n f ec t i on  introduced by roundheaded 
borers. Such decay was p r ac t i c a l l y  a l l  eliminated i n  t he  
process of rounding up t h e  bo l t s  on the  l a the .  Water s tor-  
age f o r  decay prevention i s  equally e f f ec t i ve  i n  preventing 
i n sec t  a t t ack .  

Q- 

The dark-colored sap s t a i n  t ha t  i s  so  commonvin logs 
and lumber of pine and of c e r t a i n  southern hardwoods i s  
r a r e l y  seen i n  northern hardwoods. This type of s t a i n  i s  
produced by fungi, and where it occurs it can be control led 
by t h e  same measures t h a t  a r e  successful  agains t  decay. 



January , 6 weeks C C C o r D  C o r D  C o r D  C o r D  

February 6 reeks C C C o r D  C o r D  C o r n  

 arch 4 weeks c C u r D  C o r D  

B B o r  C' c 
B B o r  ~3 c 

A - No treatment needed. 

B - Spay ends with a fungicide ( table 1). 

C - Sprsy ends with a fungicide and fallow with a coat of end-sealer. 

Depth of s ta in  fran 
end surfaces a t  end 

Treatment 
Bolts of t e s t  

t r ea ted  - 
Mean Mean 

maximum average 

1- Inches 
Stored i n  water 10 0.6 0.1 

End-treated prmpt ly  a f t e r  cu t t ing  10 14.5 11.4 

Same, except patches of bark mere 
first removed t o  simulate e f fec t  
of rough handling; barked areas 
sprayed but not coated 10 21.4 13.8 

End-treated 2 months a f t e r  cut t ing 10 20. 4 14.1 

None (controls) 10 20.2 18.4 



An objectionable yellowish-brown t o  rust-colored 
s t a i n  commonly occurs i n  b i r ch  logs during warmweather, 
Like decay, it progresses inward from t h e  ends and may pene- 
t r a t e  r a t h e r  deeply i n  a comparatively shor t  time. It i s  
not of fungus or igin ,  however, but  i s  caused by oxidation of 
c e r t a i n  of t he  wood cons t i tuen ts  on exposure t o  the  a i r .  To 
con t ro l  it, air  must be kept from enter ing t he  l o g  ends. 
This can be accomplished by s t o r ing  i n w a t e r .  Test r e s u l t s  
i nd i ca t e  t h a t  t h e  aspha l t i c  end-coatings may a l so  be help- 
f u l ,  p a r t i c u l a r l y  i n  double thickness. 

Quant i t a t ive  appra i sa l s  of brown s t a i n  i n  t he  t e s t  on 
yellow birch veneer bo l t s  a r e  shown i n  t ab l e  6. The s ing le  
coat ing reduced t h e  average amounts of brown s t a i n  by ap- 
proximately 30 percent. It i s  estimated t h a t  double coat- 
ings  i n  t he  year-long t e s t  on white bi rch bo l t s  ( t ab l e  3 )  
were more than twice as  e f fec t ive  a s  t h e  s ing le  coatings 
against  brown s t a in .  

S U M M A R Y  

Logs and b o l t s  of northern hardwoods can be s tored 
f o r  long periods without s i gn i f i c an t  decay i f  kept i n  f r e sh  
water. Storage under a l a y e r  of wetted hay seems t o  give 
moderate protect ion.  Continuous wett ing with a spray of 
water has given var iab le  r e s u l t s ;  it i s  s u f f i c i e n t l y  prom- 
i s i n g ,  however, t o  warrant f u r the r  trials. rc 

White and yellow b i rch  and hard and s o f t  maple can be 
protected aga in s t  decay during 2 o r  3 months of summer , 
weather by s u i t a b l y  spraying the  ends of  t he  logs with a 
fungus-inhibit ing chemical solut ion.  Protect ion over a much 
longer  period may be had by following t he  spray treatment 
wi th  a vapor-resistant  end-coating t h a t  w i l l  prevent devel- 
opment of seasoning checks. Such a coat ing a l s o  shows 
promise f o r  reducing t he  yellowish-brown t o  rust-colored 
chemical s t a i n  t h a t  occurs i n  s tored birch logs  during warm 
weather. 

A suggested plan f o r  t r e a t i n g  i s  given f o r  d i f f e r en t  
months of c u t t i n g  and f o r  d i f f e r en t  periods of s torage an- 
t i c i p a t e d .  Logs of beech and black oak a r e  not  benefi ted by 
t h e  described chemical treatment because t he  bark of. these  
woods has l i t t l e  res i s tance  t o  fungus. 



THE MATERIALS USED 

The chemicals and end-coatings mentioned i n  
t h i s  repork sexie obtained f r d  the  following 
sources : 
S 

~ o i i c i d e  Q: Chapnan 'Chemical Co., Memphis, Tern. 

Permatox 1043: ... Chapman Chemical Co. 

Plelsan: E. 1- du Pont de Nemours and Co., W i l -  
mington, Del. 

Noxtane: Wood Treating Chemicals Co., St.  Zouis, 
Mo . 

-Santobrite: Monsanto Chemical Co., St.  Louis,Mo. 

Asphaltic end-coatings (c-~~-HPc, C-13-E, S d -  
Masbic 2U) : Flintkote Co. , Chicago Heights, 

k Ill. 

No attempt has been made t o  draw up a com- 
p le te  l i s t  of manufacturers o r  d i s t r ibu to r s  . of 
such materials. This Est ;  i s  not an endorsement 
of the  qual i ty  ar prioe of the products mention- 
ed; and no discrimination i s  implied against 
firms whose products hatre not beef1 mentioned. 
Products of other manufacturers a r e  obtainable 
tha t  w i l l  undoubtedly serve the purpose a s  well. 


