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FLASHES FROM "SLASH DISPOSX, AND FOZEST MANAGEXENT 
AFTER C L W  CUTTING I N  THE LX)UGLAS FIR 

A manuscript ~ e c e n t l y  prepared by 
Thornton T. Munger and Uonald N. Matthews 

Sec,uribj from f i r e  i s  the  all-important prerequis i te  f o r  t i m -  
ber growing a f t e r  clear-cut logging i n  t h i s  region. Maxiaum secur i ty  
fron f i r e  i s  attai-ned on.ly when the  land i s  again covered with a 
continuous cover of t r e e s  20 t o  30 o r  more years old. 

Broadcast burning h ~ s  only one r e a l  advantage--the removal of 
some of t he  f i r e  hazard, thxs  f a c i l i t e t i n g  subsequent f i r e  control  
and reducing the  chance of d i s~ . s t o r  from a unco~i t rol lable  f i r e .  
This advantage i s  very important, though temporary i n  e f f ec t ,  and 
under present conditions generally outweighs a l l  the  disadvantages. 

The a d ~ ~ m t a g e s  and disadvantages of burning a cut-over t r a c t  
should be considered from the  long-term viewpoint. Too often the  
condition of t he  land immediately a f t e r  burning i s  used as a c r i t e r i on  
of success; ra ther  i t s  probable aggregate condition over u term of 
10 or 20 years should be used a s  a Ineasurc of t he  d e s i r c b i l i t y  of 
burning or  not  burning the  slash. 

Burn slashings where these conditions prevail-- 
2. Burn where t he  chances of accidentel  f i r e s  a r e  high or  

the opportunit ies fo r  f i r e  control  a r e  poor. 
b. The cu t t ing  i s  clean and there  i s  not  understory t h a t  

would be killed. by t he  f i r e  and make another hazard comperzblc t o  
the  i n i t i a l  s lash.  

c. The conflagration i s  high, due t o  very extensive 
areas of recent cutt ings.  

Do not burn slashings where these conditions prevail-- 
e. There i s  a considerable reserve stand or  understory t h a t  

would be k i l l e d  by tile f i r e ,  thus mz!cing l i t t L e  o r  no n e t  gain i n  
reducing the  f i r e  hazard, 

b- The logged-off area  i s  well i so le ted  from risk of f i r e  
md i s  not  a pc r t i cu l a r l y  high hazard i n  i t s e l f .  

c. There i s  a good s t m d  of advance or  subsequent reproduction 
t h r t  pro~nises t o  give smde  a d  reduce f u e l  in f lmmabi l i ty  i n  a 
very few years. 

Each arez  i s  E problem i n  i t s e l f ;  b l a k c t  rules w i l l  not  apply. 

Sle.sh burning does not  end t he  f i r e  hazard; it merely lessens  
it f o r  a few years, and often creates  f a l s e l y  a feel- ins of securi ty.  
I n  a few years slash-burned areas src: a s  inflammable as unburned 
areas--though f i r e s  thereon a re  ea s i e r  t o  control. 
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FIRE HAZARD ON SLASH-BURNED VERSUS UNBURNED CUT-OVER LAND!, 

The following graphs summarize studies recently completed i n  the 
Douglas fir region of Washington and Oregon; the first two taken alone 
mean l i t t l e  but combined t o  make the third they are very significant. 

Rate of Spread. These curves show the trend of rate-oj .d 
rat ings of slash-burned (onceburmed) and unburned cut-over lax the 
years a f t e r  cutting. They are based on estimates of the behavj smal l  
f i r e s  ( less  than $ acre) under the same weather i n  each area. The kind, 
quantity, arrangement, and moisture content of the f ine  fue ls  were im- 
portant factors. Individual areas show wide variation from the curves, but 
the average r a t e  of spread was approxhately the same on burned and un- 
burned land about s i x  years a f t e r  cutting. The drop i n  rate of spread af- 
t e r  10 or  1 2  years i s  caused by the  shade of reproduction or brush which 
decreases herbage and increases the f u e l  moisture content. 

nesistance t o  Control. The trend of resistance-to-control rat ings 
of slash-burned (once-burned) and unburned cut-over lands for  20 years af- 
t e r  cutting i s  sbwn by these curves. They are based on estimates of the  
number of m a n  hours required t o  control small f i r e s  ( l e s s  than 4 acre) by 
handwork. T h e  required t o  clear a f i r e  l i n e  and dig a trench t o  mineral 
s o i l  were the principal considerations. Even a f t e r  20 years resistance 
t o  control averaged somewhat higher on unburned than on burned cut-overs. 
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Years J iMe cutting 

Fire. An expression of the total f i r e  control jcw 
was obtained by multiplying r a t e  of spread by resistance to  control. The 
resul tant  f i r e  hazard ra t ing  of the once-burned and unburned areas i s  
shown i n  above curves. Reason fo r  multiplying the two factors: The r a t e  
of spread expresses the  number of chains of perimeter added to  the job 
each hour; the resistance t o  control expresses the number of men required 
to control one chain of perimeter; therefore, the t o t a l  number of men re- 
quired t o  control the spread of each hour can be obtained by multiplying 
the r a t e  of perimeter increase by the number of men required t o  control 
each chain of perimeter. 

The curves indicate tha t  there i s  a big difference between the f i r e  
control job on burned and on unburned lands in the f i r s t  years a f t e r  cut- 
ting. Thus two years a f t e r  cutting one man might be able to  control a 
small f i r e  on burned land i n  one hour, but about 16 men might be required 
to  control the same s ize  f i r e  i n  the same time i n  unburned slash. In&- 
vldual areas in d i f fe rent  par ts  of the region showed wide variations, but 
a f t e r  10 years the average difference between burned and unburned cut-over 
land diminishes rapidly and in 20 years they have pract ical ly  the same 
hazard rating. The aggregate hazard on unburned land through the first 
two decades a f t e r  logging i s  only 1.8 times tha t  on burned land. 

Growth of a fo res t  cover t h a t  i s  dense enough t o  shade out brush 
and ground cover but not too dense f o r  men t o  work in i s  a major fac tor  
i n  reducing the f i r e  hazard rat ing a f t e r  15 or  20 years. Hence reburning 
or  poor restocking of cut-over land tends t o  keep the f i r e  hazard a t  a 
high l eve l  over a long period of years. Successful f i r e  protection and 
full restocking by reproduction tend t o  reduce the f i r e  hazard. Donald N. 
Matthews. 
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PRUNING OF SELECTED CROP TREES I N  DOUGIJAS FIR - --"- 

The l a rge ,  old--growt!i, clear-holed 9ouglas f ir  s t ands  a r e  gradually 
beiRg replaced by ho t - s tudded  second-growth s tands  end t h e  problem of 
producing high grade timber becomes inc reas ing ly  important.  This species  
i s  such 2 slow n a t u r a l  pruner t h a t  more than SO years  e lapses  from t h e  
death of a branch u n t i l  it drops from the  t r e e .  During t h ~ t  50-yew period 
a t r e e  grows about 10 inches  i n  d j -meter  on an average s i t e ,  18  inches on 
a good s i t e ,  m d  w i l l  then c o n t ~ i n  blzck knots  5 t o  9 inches long. A r t i -  
f i c i z l  prcning i s  one metns of reducing t h e  l eng th  of these 'mots and of 
prouucing a higher  p c d c  of luxber.  

TWO pruning p r o j e c t s ,  sg,o;seg:iting seve rc l  hundred x r e s  and con- 
ducted by CSC's, w e  under study now, one i n  = 3 0 - y e ~ r  p i a t z t i o n ,  ,ocnd 
one i n  a 6 0 - - p e ~  n n t u r c l  s t t a d .  Tl;e dominznt tnd  codomintult t r e e s ,  those 
t h a t  Ere I.ili,ely t o  becoine t n e  f i n n l  crop t r e e s ,  viere pruneci o f  2-11 
br:aenes on t h e  f i r s t  l o g  1-ungth. 

Tne pruni.ng equipment cons!.s-ted of pruninz s?.mrs9 v;ith f'i.ve t e e t h  
to the  inch ,  mounted eit!:ier on shor t  h m d l e s  o r  on 14-foot po1.e~. One 
s u c c e s s f ~ l l  cyew organiza t ion  consisted. of .three m n .  One ]:la, equipped 
wi th  E hand saw, se lec ted  the  crop t r e e s  on t h e  br.sis of 100 trlecs per 
clcre, praming then1 t o  tile 8-foot l e v e l .  , Th2 o the r  tv;o momhcrs of the  
crew, us ing  14-foot po l s  sans, conpletcd t h e  pruning of theso  oclectcd 
crop t r e e s  t o  the 18-foot level.. 

I t  wzs found t h a t  t h e  fol.lo114.ng p r i n c i p l e s  cont ro l led  t h e  pruning 
c o s t  f o r  t r e e s  of the  sE.me ;ge: (1) The number of bra.nches i n  the  f i r s t  
18 f e e t  increc?.ses with t r e e  d.i:x~et;era 2nd. i s  g rea te r  i n  dominmt t k n  i.n 
codominant t r e e s ;  ( 2 )  t'ne dominznt t r e e s  tend t o  huvc a g rea te r  percent- 
ege of l i v e  br=ches tl;r:.n t h c  codoniincnts and t h e  branch diameters tend 
t o  be groc.ter iri t h e  cioml.n;:.nts; (3 )  the di ; -ne ter  of rrl.1 br:inc'ries j.ncrenses 
with inc reas ing  t r e e  +,iaxetcrs.  

T;le s tudy of tkle 50-yea: p?.nntation showed these cverzges: 

Crov,~ Dic?. Tots1  No. % of l i v e  Aver. s i ze  Aver. s i z e  T o t a l  
c l a s s  c l a s s  of brnnches 5 r a n c h ~ s  of brcriclics l i v c  brnnches pruning 

time 
Codom. 8 56 i 5 .66 inchc,.: .78 inches 4.08 nin.  
Don. 8 65 47 -78 " ~5 I I  5.20 ? I  

Codom. :F 6 9 6 -68 " .6P 71 5.05 I t  

Don. i ;3 71 38 .87 11 1.. 17 11 7.59 'I 

The z.ctu~1,. 1n.bor c o s t  vz..rierl. from 3 t o  :10 ceiits per  t r e e  on the  CCC cos t  
b z s i s  cf 25 cents  per m c x  nour; c o s t s  per. c:cre v:+-ried from 3 t o  6 d o l l c r s  
where CAI :~ver,acge of 85 o r  90 tree:; par  2.cro were primed. 

A s  a r e s u l t  of thls pruning, t h e  f 'csteut  gruaing, b e s t  fornied 
llcrop t r e e s "  ::.re noT?: proZuci.ng c1ec.x. I .~ .~ lber  a1 t h e  f . i . r s t  log.  The :!verc.ge 
log is c.pproxix.teiy '/ inches in d i ~ i c e t e r  ;mci cont,=..i-~;s 50 bo;<.r< f e e t ,  
S c r i h l e r  rul-e. I n  51) y a L r s  t h i ~  log  should be 17 inches il i  d:i::moter aild 
mill. conta in  18fi bm.rcl f e e t .  One ias1.i of g ~ o ~ ~ t i :  i s  needed t.o cover t h e  
s tubs  :nd sc;:rs recult,ini; f17om the  pruning opcr?t ion;  hence the re  shoulc! 
be c. gtiin of ~.pproximctely 140 baud fe::t per b u t t  l og  o f  c l e c ~ ,  1-umber. 
Douglc;.s C. VJclch. 

-4- 
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CROP TREE T H I N N I N G  AND PIiUNING I N  POlJDEROSA.FINE CUTOVERS 

Important objectives i n  the  mmager;ient of the  extensive cut-over 
a reas  i n  the  ponderosa pine region, scme overstocked t o  the point of 
stagnation,  a re  t o  irlcrease the  r a t e  of growth and the ne t  value of the  
f i n d  product. To help solve these problems t h i s  Experiment S ta t ion  has 
undertalcen a survey o f  stand improvement work i n  eastern Oregon and 
Washington and i s  now ac t ive ly  par t i c ipa t ing  i n  devising a be t t e r  bzs is  
f o r  current  and fh ture  1mrk. 

Since 1933 some 1.1,000 acres  have been thinned by the cpot re lease  
method i n  which about 40 t r e e s  per acre were se lected e s  crop t r e e s  and 
given release.  The p m ~ i n g  of crop t r e e s  of a l l  dead branches wzs prac- 
t i ced  on about 6,000 Ecres. dn the  h'ir:llieur and Whitman N:.tional Forests ,  
viherc the  r e s i d m l  st,cnds c o n t ~ i n e d  pole s i ze  or  evm lnrger  but s t i l l  
economically im.t;t,ure t r ee s ,  pruning t o  ; he igh t  of 18 f c o t  vrcs practiced 
on some 2,300 acres. 

The cost  of re leas ing :nd low pruning c. t r e e  i s   bout 5 cents,  
based on CCC l:.hor a t  25 ccnts an haur. Prtllling t o  c. height of 18 f e e t  
costs  about 15  cents per t r e e .  

The survey of a l l  wsrk pr io r  t o  1938 suggested some improvements 
i n  both pruning and thinning methods. I t  wcs found thiit the  r i g i d  35- 
foo t  crop t r e e  s p ~ c i n g  requirement is detrimentcl t o  uniform1.y good t r e e  
se iect ion e s  well a s  t o  the  proper consideration of need f o r  thinning. 
Adequcte re lease  was not  alvfnys given becluse of t h e  disregcrd o f  the 
crown SPZCC requirc?mentn of the  crop t ree .  

On the b ~ ~ s i s  of pctst, experiences, rccomnndations. f o r  E f l ex ib l e  
16.- t o  50-foot spacing, f.illi Trow r e l c a s . ~ ,  pl-us ~ r l  aCidi.tiont1 three  f e e t  
of crown spzce f o r  cli but thc  sp ind l i e s t  s r n ~ l l  t r e c s  were mtde tnd zre  
nova i l icorpor~ted in the  work instruct,ions. The pruninc of &ll crop t r ee s  
of dead a d  dying brmcnos  t 2s a l r o  recommondE.d :ad i s  nov; precticed.  

The study of cores t,i:.ker. from well-r.elur-,sed t r ee s  on the  Framont 
a ~ d  \lVhitmm Natioon~l Forests '  spot  thi-nned areas  shows t ha t  the  r a t e  
of growth had doubled fo r  released t r ee s  i n  th ree  yecrs a f t e r  treatment. 
An i nc r e~ . s e  of a t  le-rrst tw inches i n  d i m e t e r  over w~re lezsed  t r e e s  i s  
expected st maturity. 

An enhacement i n  v::l.ue of a t  l e c s t  $1.03 per. log i s  l i k e l y  t o  
r e s u l t  from pruning, czcording t o  tnc s tudies  of l og  ~ : ~ l . u e s  made i n  pine 
mi l l s  by D r .  Lodewick of t h i s  Stat ion.  A linlby 12-inch t r ee  without 
pruning would produce i n  110 -pcrs (when it rezciies L. ciiwrieter of 22 
inches) onlj- 2x4 18-incn #5 b u t t  log ,  whi.le i f  pruried it tvould y ic ld  a 
#l bu t t  log arith s k i i 1 . o ~  c lears .  

To whnt extent this enliencement i.n volurno a d  qutllity v v i l l  Insre 
then cover the  cost  of priming an$ -thinning only fu ture  dcve'lopments 
w x l l  prove, but t h e  i cd i c? t i one  a re  very fzvorable. Theodorc Ky~chin, 
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FORnlkTION OF KNOTS I N  DOUGLAS FIE - 
An epitome o f  a. study made by Junior Forester Loyd Bransford 

Quai i ty  growth i s  qui te  as important an object ive  of fo res t  
management 8s quant i ty  growth. t r e e ' s  pruning habi ts  control  knot 
formation and tlnns the  qual i ty  of t he  szwl.ogs t ha t  a re  produced. 
Controlling s t m d  density i s  one way t o  regulate !mot formation. 
Pruning i s  r::n.other. To get  n be t t e r  understrading of knot formation 
cmd the  n ~ ~ t u r a l  pruning habi ts  of Doug1.a~ f i r ,  four t r e e s  were dis-  
sected la-s t  sumor by Loyd Bra s fo rd  of the  Wind Kiver Experimental 
Forest ,  following i n  general the  technique used by Paul, of the  
Forest  Products Laboratory, rind Eapraoger, of the  Northern Rocky 
Mountain Forest Experiment Stat ion.  

The t r ee s  were from a 1.00-yew-old s-tznd of even--#;ged Douglas 
f i r  and were from 1 5  t o  23 inches i n  diameter; a few f e e t  of t h e i r  
lower boles were c l ea r ,  but f o r  a ccnriderable length  they were 
b r i s t l i ng  with dead limbs i n  various stoges of decay. Tile t r c e s  were 
f e l l ed ,  peeled, >.nd cut i n t o  sect ions  by CCC boys c.nd then the  scc- 
t i ons  more plt i n  a. conrbined miter and vise, ingei~iously constructed 
by Bransford, and the  I r r g c s t  four knots i n  ecch sect ion bisected so 
1s t o  disclose the  l i f e  h is tory  of' cach limb. 

Brsnsfordls reporst shows t k i z i t  t n  the  lower 16 f c e t  of the  bole 
the  limbs d.ied before the trt3es were 3i3 yeers old, but rit 90 f e e t  
above the  ground the  limbs w r e  l i v ing  ~ x ~ d  growing vigorously. The 
knot s i z e  increcses ns -the height ubovc ground increases.  kVhi1.e the  
nvercge knot diameter i s  0.5 inciie:; .;t tllc height of 10 f e e t ,  it i s  
1 . 0  inches ~t 83 feet. A t  the  sane t,ime the  leligtll 'of blcck knot 
decrcc.scs ~ ~ ; i t h  increo.sing height. 

Irz the I.ower ?O f e e t  of bole i t  wzs 54 y e a s  from -I;he time a 
limb died u n t i l  complete occlusion of' the  knot took plece an6 c lear  
wood begm t o  be formed. After 60 j e ~ r s  of Lge t h e  form:;tion of c lea r  
wood was extended more rapidly,  but these t r ee s  v;ilI. a t  bes t  
only about 2 i n c h s  of c lea r  wood on p a r t  of the  f i r s t  log a t  100 
yeers of age. 

The f a c t  t h a t  i n  a typic21 na tur .~d  s t a d  54 years elapses 
from the  time t~ limb d i e s  u n t i l  it i s  shed ?ad the  knot occluded 
i s  eloquent proof t h a t  t he  production of c lea r  iumber can be grea t ly  
accelerated by a r t i f i c l e l  pruning Jn t h e  lower boles of Dou~Zas f i r s  
of a t  l e a s t  the  dcad limbs as soon r s  thqr  die ,  a d  thus prevent 
the  occurrence of bl-rck (or  loose) knots. Thornton T. Mun,~er. 
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I n  what  fuels a d  under what f u e l  moisture co3di t ions  are cig- 
a r e t t e s  and matches discarded! by smokers most I . i k d y  t o  st:;rt f i r e s ?  

Burning c i g a r e t t e s  ~ i n d  mrtches were dropped on smal l  p l o t s  
(pans)  of r a t t e n  v:ood, p i n e  needles ,  chea tgrass ,  o r  f e r n  of  known 
moisture content  i n  o r a e r  t o  answer t h i s  ques t ion .  The t e s t s ,  over 
500 i n  number, r e r e  made by Willir~rn J. A l l p  i n  the  gr~enhouse a t  Wind 
River  Expwincntc l  Fores  t during the summer of 1336. 

C i g a ~ e t t e s  2nd ro-tt,en wood mzke t h e  most da'ngerous combinntion, 
because it liIras found tb.-cLt 2 h u r ~ i n g  c i g a r e t t e  r v i l l  i g n i t e  r o t t e n  wood 
e t  ~ l u c h  higher  moisture contents  ti-:m w i l l  :. mc.tc>;. Burning rnetches 
dropped on t!?is Pael ft...il_ed t o  i g n i t e  it when i t s  moisture content, 
reachcd iO or. 19 pcrcznt ,  a3.tk. ..oug!l c igc . r e t t e s  would i g n i t e  I t  r e a d i l y  
i n  2 h i g h  percerit of .'she L r i ~ l r , .  (The oxpoaed sur face  of r o t t e n  v.iood 
i s  usu~l. . ly mucli d r i e r  t h x  .this i n  f i r e  wecithcr; 5 pc~'ct?i?t o r  less i s  
n o t  uncomon.) There v:as focnd t o  be b e t t e r  t i ~ n  2 50-50 chcnce th3.L 
:: cig::rctte v~ould ipit.c: ro. t ten nocd ;-Atii ?L moisture cont,ent :is high  
s s  20 o r  25 pcrc~~nl ; .  These y e s u l t ~  yisrc o'btcined in s t i l l  :::ir. Ad- 
d i t i o ~ i z l  t c s t s  made i n  e 4-ai1.c wind inrlicrlted tb.t the  virid incrccsed  
t h e  p r o b a b i l i t y  t h a t  t h e  c i g c r ~ t t e  v~ould i - p i t e  the  r o t t e n  viood. 

The r n t t c n  i;.ood used i n  t he  t a s t s  cc:; tne red c r  k,:;r.ol;:n colored,  
crumbly, comj le tc lg  dt.i:o~iposed l~:oar? nllich i s  produced by t h e  l ~ s t  s t ~ g e s  
o f  t ho  dac2.y of  colliferou:; t rees .  Tai.:; .fuel i s  n o t  conspi::uo:is, ht i t  
i s  very corznon tkco~ti;iiou.t tlic reg ion  :..nd occu.rs i n  1c.rgcst q u : a t i t y  i n  
tha dense, d<::.mp f o r e s t s  of hcml.ock, spruce,  cedzr,  o r  Dougks  fir. 
?,!~it~ridl f o r  tne  tost,s v::s siff,c3d Lixrcvzii :I f i n e  screen SO t h a t  i t  
c l o s e l y  rcsernb1c.d .the pi~nky., p0w2er.y~ r ~ - t t s n  ;r;ood found i n  t r a i l s ,  i n  
cemggroundc, 2nd on tilt: su.rfc.cc of tilt: f!.~~tt,on2d masses of d e c o ~ . ~ ~ s o d  
wood. 

Xetches seYu foE2d t o  be nore effec-Live thr.n cigr:ret,tez i n  
s t r r t i n g  f i r e e  when dropped on r"re:?.h, cLc::.n poncie~osc: p ine  necdlcs  
such il.5 w,ke up the t op  Ir;jrcm= r ~ i '  fu i l .  under tn. pine f o r e s t .  Evcn on 
over,-dry need le s  c.igz.;-et:te~ gcve 2ocr r c su . l t s .  H2d. t t . e  pc.r t ly  decon- 
posed need1.e 2nd eclff l a y e r  nex t  t o  t h e  pound bee11 used c i g a r e t t e s  
xigl i t  Zzvo poved to be b:-:t-ttcr firebr:,nds bccz~.uso t h i s  f ue l  prob-Lbly 
resunbi€s t h e  r o t t e n  y~ooi tc:;teb?,. C i g c r e t t c s  fc:i led t o  iglit? cven-dry 
chc:.:tP?ss pad f e rn .  Tllt,;;e Tue2.e r;e-re c.lso f r e s h  rnd clec.li &;id thcre-  
f o r o  f r ee  of r,n;: pnvidor:~ or. pl~nky i . i ; d  f o r  t h e  c i g s r a t t e  t o  i g n i t e .  

Gne very otrviolls ol:)sellvz.tio~;  ti;^ t n i g h t  be R:.& {if t e r  see ing  
these t e s%a  i s  5 1 : l - k  it is dssi.r.:.,'cle t o  elinir,r.te i.11 powd.ery, p m y ,  
r o t t e n  vfood  fro:^ tz.i.I:;, rocr-dsides, e;.rIpgr3~r.rls, zr:d r!thcr p r t s  of 
Y;re f o r e s  t ?v';lere e;r;(~ker.s n i g h t  pssibI!y <isc:.rd a burning c i p m e t t e .  
L)ovl::.!.r!, N . M:;t%hcy!s. 
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SXVm METBOCS -- OF CUTTING TESTED AT PKINGLE FULS .- 

Some 7,000 ponderosa pine t r e e s  on 520 ncres i n  t h e  northea.st  
po r t ion  of t h e  P r ing ie  Fills Experirncntzl Fores t  liavc bee3 t a l l i e d  as 
t o  diameter,  age, t h r i f t ,  l og  quc!.ity, a d  value, end w i l l  be observcd 
as t o  growth, v ~ l u e  increment, and mor ta l i ty  through a term of yonrs. 
This was the  i n i t i d  t a sk  i n  e s t a 5 l i s h i n g  seven new experiment,nl plot,s 
t o  deterrnine t h e  b e s t  methods of harves t ing  v i r g i n  pondcrosn pine 
~ t ~ j 3 . d ~  f o r  1110st p r o f i t a b l e  permcment p r   ducti ion. 

S i x  of the  seven new p l o t s  were marked snd c u t  over under various 
nod i f i cn t ions  of tLe n a t ~ z r i t y  s e l c c t i o n  sy;ten. On three of them t h e  
t h r i f t  of the individuz.1 t r e e s  was t h e  c r i t e r i o n  f o r  deciding nhnt v i m  
t o  be cut ,  wlf i lo  on t h e  o the r  t h r e e  t h e  dec is ion  f o r  c u t t i n g  ~ 2 ~ s  de- 
termined b~ econornie mctuwity, con:;idc.ri.ng both p resen t  and f u t u r e  
e s t i n a t c d  vclues. 

Under each plan tl-ree Inl;ensi.ties of c u t t i n g  \were enp:loyed, 
namely, 20, 4O, a d  60 percent  of t h e  t o t a l  volume i n  t r e e s  over 1.6 
inciles i n  d i ~ m e t e r .  The sevefitil plot ,  w:;s marked c c c o r t l i n ~  t o  t h e  80 
percent  vcjl~iie remove1 mct'nod of t h e  l e a s t  tlu.j.f.ty t r e e s .  

I n  ordcr t o  d.eterninc the  ilj-ffcrcnce i n  the  residusl.  s tznds  
r e s u l t i n g  f ~ o n  t h e  two approcciies o r  rodi f ' i ce t ions  of t h e  matur i ty  se- 
l e c t i o n  method, czch p!.ot w a s  markcd i n  tkir; f i e l d  by botil plans. This  
double marking of all p l o t  s tcads  bzforo cu t t ing  ~ ~ c , s  medc poss ib :?~  by 
nuir,beri.ng cnr! t::gging ea.ch trcs. Thus, t he  t r e e s  selectci?  t c ~  be c u t  
'by B U C ~  systerd verz l i s t e d  Sy nuxScr. The JL:r;bl..e beloa i;rivc:?s the per- 
cent of  ~rolune re;iiovei: by t r o e  c.l,:ss f o r  tlhree p l o t s  t o  ~ c i l c c .  ecsy 2 
carnpari son oP' tile two PC-tl.:ods f o r  E::: ::h i n t e n s i t y  c f  c u t t i n g .  

Percent  of volu~e b> 
t h e  t h r i f t ,  a ~ d  ' J G ~ : ~ L  ,:ct:lod: f ' w  ~ ~ L T C C  i n t e n s i t i m  o f  c u t t i n g  - 

Tree : 
~ I - ~ E S C F  : 20; Cut  ____: 41"' ,d Cut : ;;o",ut 
!Keent s )  :%gin: T i l r i f t  : V~1uc:Virgin: Ttlri-f8t:Vr.luc: Virpin:ThrI.ft:Vnlue 

2 (illl) : 5.3 : - -  : -- * : - -  : 7 : -- " e -- 
3 A  : 22.8 : 0.1 : ' 7  7.6 : -- : 0.3 : 16.9 : 0.8 : 7.3 
3B : 21.5 : 0.4 : 1..4: 2.2  : 0.3 : 0.5 : 9.2 : 2.7 : 5.2 
SC : 5 . 9  : 0.9 : 01: 5.6 : 3.3 : 0.1 : 2.2 : 0.6 : 0.4 
3@ : 0.5 : 0.2 : 6.1: 0.2 : -- : -- : 0 . 4 :  0.1: -- 
4A : 12.4 : 1.1 : 5.5: 17.9 : 4.1 : 8.8 : 20.4 : 15.9 ~ 1 5 . 5  
6% : 22.6 e 9 : 7.9 :  36.7 : 18.5 21.7.3 : 2 7 . 2 :  23.3 :21.0 
4 C  : 9.5 : 8.6 : 4.7: 20.7 : 1.6.5 :3.3.6 : 15.8 : 15.2 :13.1 
4D 0.1 : i l l  -,- : 0.2 0.3 : 0.1 : 0.5 2 0.4 : 0.2 

T o t ~ l  :100.0 : 21.2 : %C.4:100.0 : 40.2 :40.7 :103.0 : 53.6 ~ 5 9 . 7  

E. L. Kolbe c.nd D, I 
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REFORESTATION BY BROADCAST SEEDING VilTH SMALL-SEEDED SPECIES 

Because broadcast seeding appeared t o  o f fe r  d i s t i n c t  p o s s i b i l i t i e s  
of a more f l ex ib l e  refores ta t ion program a t  reduced cost ,  a s e r i e s  of t e s t s  
were s t a r t ed  during the  period of 1929 to  1933 with small--seeded species 
i n  the coastal  region. 

Rodent consum;3tion of seed an6 uneuitable surface c ~ n d i t l o n s  ap- 
pezred t o  bc the  chuses of pas t  fc i lu res ;  these p i t f r l l s  were i n  a mea- 
sure  avoided by se lec t ing  s fresi1Pjr logged crea i n  t he  f ag  b e l t  type nnd 
by using small-seeded species na t ive  t o  t hc t  region th:t had from ?00,OL10 
t o  a hclf  inil.lion seeds t o  %he pond .  A t o t a l  of 43 arezs fs-om a q ~ ~ a r t e r  
a.cre t o  t h e e  a x e s  i n  s i z e  v:ex8e S O T ~ I  on cut-over l:=;nd i n  the Olympic 
National Forest near Qu:l.nml-t, Vi~shington. Except f o r  three t e s t s  of 
Douglss fir, the species used were S i tka  spruce, western humlock, western 
red cedar, and red a lder ;  some s.rccis li~.e.r~ S O V ~  w i t h  one species, o thers  
with 2 aixturc .  

Adjacent meas  on thc  scme burn  ere seeded ye?;- a f t e r  yeer. Frcsh 
burns, old bvirns, a d  unburneci crczs we2.e seerled siraul tzneousJ.y for tile 
purpose of comp~rison. 

Areas seeded -cithin one o r  two yi-r?rs sltsi- the  sl-ash f i r e  snowed 
from 200 t o  5,600 estnblisheC seedlings per  zzre per pound of seed sown; 
o:Lder burns o r  unb~rned nrc.i.s , -=vc l e s s  f c ~ o r ~ b l c  r e su l t s .  

Tile grcdu.;l recluetion in riu~ber. of' seedlings from successive years 
sowing on a 1928 burn a r e  s!:ovi~1 i n  Zj.g.pre 1. Both the i n i t i ~ ~ i  germinztion 

number ox" established scediings decLined i'roiil yecr t o  yesr.  Oyer 500 
estzblished seedli-ngs per  ecre were i'aimd on i G O  percent of the  1929 plo t s ,  
83 percent o f  tkie 1930 ? lo t s ,  :..nd none of t h e  19'51 or  1932 plots .  This  
m;r-,s not  the  r e s u l t  of climtl.tic vciriation o r  vzr ic t ion i n  soec! vi_.c.bility, 
a s  seeding done i n  1331 2nd 135% on fre:;hcr bLu'nz gcve sa t i s fcc tory  re-  
s u l t s .  ( s e e  f igure  %.) In  I.d::il the  ge;~minat<.os w s s  s l i g h t l y  be t te r  on 
the  1923 burn t lxn on the  1.230 burn, b1l.i the  SUTV~VC:.~.  on th.c 1.928 burn was 
very l.05-7, while i n  1932 both germinntion m d  :;urvivcil. were lev; on the  1928 
burn when compared with thc 1931 burn. 

Five test,s v;ere inade v:i.th re2 iJ.c':or j.n 1.352 r:nd 1933. One of these,  
seeded on hertvy marsh grDss, w::..s 2 conpl.ctc: fnilurc; another wca heavily 
gra.zcd by ell: a d  ha2 700 sei:iilingc per  ecre 5.n 1336 per pound af' seed 
soh%; thc rerf~,?j.riing three  hcd i n  1955, 3,270, .3,800, E.XI? 5,560 respec- 
t-ively, or rn nvcye;gc of 4,1;1.9 per a c r e  FC~T 301md ol' secd som. 

The study indicntes .tix.t r. s:;ti s f s c  tory st2.116 of S i t k s  spruce, 
~ c s t e r n  ~ e d  ced:!r, v.zst~3r.n l~ciul.cjck, or  red t l d c r  regeneration cm be ob- 
tained by broe2ca;;t seedin; c t  t h o  r a t c  of one t o  two pounds t o  the acre 
i n  the  spruce-'ncrriiocic region, provided t he  seeding i s  done witkin two 
yefirs n f t e r  the  s i t s h  burn. Kowe-ier, t l e  wide v?r int ion i n  r e s u l t s  ob- 
t ~ i n e d  silo\vs tht: t c ddi t ionnl  s tu.dy i s  ncceasa-y to detzrminc defi ni t e ly  the  
minimum rnount of seed ncceserlrj to produce cdequate r c ~ t o z k i n g  nndcr di f -  
fe ren t  ground conditions. Lro 8. ISCTC. 



G I  GERMINATION AND SURVIVAL OF 1929 TO 1932 
SEEDLINGS PER POUND OF SEED SOWN ON A 
I 9 2 8  BURN. 
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FIG. 2 GERMINATION AND SURVIVAL FROM I931 SEEDING 
O N  1928 AND 1930 BURNS, AND 193a SEEDING ON 
1928 AND 1931 BURNS, PER POUND OF  SEED SOWN. 
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