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Censer plantations were established i n  the sprlng of 19b9 in 
the brushy portions of two clear-cut t r a c t s  in the Oregon Coast 
Range, one in the Douglas-fir 4rpe on Henderson Creek s o d b a s t  of 
morence, and one in the Sitka spruce-wastern hemlock type on §loan 
Creek north of Otis. graolinations were then lude over a 5-year 
period t o  determine fac tors  influencing survival and growth in the 
brush-threat areas, Salraonberr~r and associated shrubs were the 
major competitors, with red alder  becoming increasingly important 
after the second growing season. 

Bg the spring of 19%, only  37 percent of the  Douglas-fir t r e e s  
planted a t  Henderson Creek wsre considered dei i n i t e ly  e stablishsd. 
Others were still alive bnt overtopped bruah and alder and not ex- 
pected t o  survive. Some natural  seedlings of Douglas-fir, western 
hedock, and western red cedar became established ia mall openings 
in the brush and brought ths stocking up t o  u0 trees per acre. Dis- 
t r i bu t ion  was poor, however, with brush, alder, - and willow doninat ing 
50 percent of the site. 

A t  Sloan Greek where 1000 t r e e s  per acre were planted, only 252 
per acre were def in i te ly  established 5 years la te r .  It was estimated 
t h a t  half of these were "fnaturals* t h a t  had becone e a t a b l f s b d  mostly 
on ro t t en  wood, where the brash did not grow. Approxlmztely 64 per- 
cent of t h e  site was dominated by brush, alder, and herbs. 

Competition between planted trees and herbs, brush, and alder 
was intense, Although conifers continued t o  l i v e  under as much as 
three-fourths shading by competbg vegetation, height growth was 
greatly retarded. Once t r e e s  are overtopped by brush, t h e i r  chances 
for ultfnats survival are negligible, unless released. 

P l a n t b g  brush-threat areas was found t o  definitelfr improve- 
stocking by giving the t r e e s  a head start on the brush. However, the 
planting stock mst be carefully selected and.areas must be planted 
immGdiately following completion of logging and slash disposal. A n y  
tret~tment t o  r e t a rd  brush development without seriona danrage t o  the 
site w i l l  help. In t h i s  study, broadcast burning k i l l ed  rpny bm~sh  
sterns and retarded growth u n t i l  new sprouts grew frola the roots. 
However, chemical brush control, although not included in the stud& 
shows more promise f o r  killing brush or retarding i ts  devaloplaent. 
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ILANTATIOB SJFlVIVAL AND GROWTH IN TER) 

BRUSH-TMIEAT AREAS XN COASTAL ORlKXN!? 

bs 
1,' Robert H, Ruth - 

Competition from brush and herbaceous p lan ts  following c l k i 3 -  
cutting is a major obstacle t o  establishment of na tura l  r@production 
o r  sarvivol of planted trees in most w e a s  of coasta l  Oregon. 

Present timber stands are often understocked, par t icu la r ly  %n 
moist locat ions  near creeks. Huch of t h i s  understocking may be par- 
t b l l y  the result of vegetative competition when the stands were 
established many years ago. These understocked stands character is t ic-  
a l l y  have a. dense brush understory. Removal of the overstory exposes 
the  brush plan ts  t o  fall sunlight and they often dominate the  site t o  
the  exclaaion of conifer reproduct ion. 

Mrny Douglas-f'p (~seudotsuga menziesii) forests can produce more 
than 1,200 board-feet per acre  atmually. Many mixed stands of Sitkp 
~pnice  (Pice. _I s i tchensis)  and western hemlock (Tsugo hetemphyllo) - 
can ljroduce more than 1,500 board-feet per acre  yearly over a rota- 
t ion. It is important t h a t  t h i s  highly product<ve land be f u l l y  
u t i l h e d  f o r  growing t M e r ,  with a minimum area lost t o  brush. 

Follow5ng clearcutt ing,  t he  objective is t o  get  a new stand 
established as quicuy and economically as possible. Decisions must 

' b e  made on where t o  burn slash,  where t o  depend on na tura l  regenera- 
t ion, where and what species t o  plant,  and what follow-up measures 
are  needed t o  be sure of adequate reforestation.  This paper dis -  
cusses the r e s u l t s  of two studfe8 established t o  determine the  fac tors  
influencing plantat ion survival  and growth in the  brusw parts of 
c learcut  areas--one in t h e  Douglas-fir type and one 3n the spruce- 
hemlock type, 

1/ Willamette Besearch Center, Corvallis, Oreg. Maintained in  
coopeFation with the School of Forestry, Oregon State College. This 
studJr was suggested by personnel of the Siuslaw National Forest, who 
cooperated by planting the trees the study area. 



THE HENDERSON CREEK DOUGLAS-FIR PLANTATION 

A &-acre t r a c t  in the Henderson Creek drainage 7 milas southeast 
of Florence, Oreg., was clearcut in 1947 and the slash broadcast 
burned t h a t  f a l l .  The barn was excellent and the area seemed in good 
shape fo r  establishment of natural  regeneration. It was snrronaded by 
a well-stocked stand of 150-year-old Douglas-f ir on s i t e  13: with an 
understory of 90-year-old henlack, which was expected t o  provide an 
adequate seed supply. Hbwever, - there  was a very poor Douglas-f ir 
seed crop in both 19k7 and 1948, and it soon becam apparent t h a t  t he  
clearcut t r a c t  might not regenerate naturally, 

The problem was most acute in an area of deep, mist s b i l  along 
a smell creek runnhg out  of the t r a c t  toward t h e  east. Originally 
t h i s  portion of the  c l e v m t  had supported o d y  38 t r e e s  per acre and 
a dense brush understory. During logging, most of the  brush was 
knocked down by falling tress and defoliated by yarding log@ through 
it, Ths slash f fre had burned a large mount of brush but had not 
covered a11 of t h i s  mist location (fig. 1). Examination the first 
spring a f t e r  logging and burning f1948), showed nuserous brush sprouts 
averaging 6 t o  12 inches t a l l .  Logging and burning had destroyed moat 
brush stems but had l e f t  many roots undamaged. 

The t r a c t  was planted i n  March 1949 with 3-0 Douglas-fir seed- 
l h g s .  3h the brush-threat area, 445' t r e e s  in 4 plnated plats were 
staked and numbered, Four check p lo ts  had been left  unplanted, The 
staked t r ees  were examined perfodfcally t o  measure fhctors  t h a t  a- 
fluenced growth and survival. Examinations were made in June 1949, 
three months after planting$ in October 1950, a f t e r  the second grow- 
ing season; in August 1952, near the end of the fourth growing season, 
and fn Aprfl 1954~ a f t e r  the f i f t h  growing season. A t  each sxamina- 
tion, t r ee  heights were measured, shading was classified, and brows- 
9ng damage was noted, Brush and hrbaceoua shade wePe c lass i f ied  
separately a f t e r  the f 3.x-st exambat ion. 

Brush Growth 

Principal brush and t r ee  species t h a t  were competing with the  
planted t r ees  a f t e r  the f i f t h  growing season are  1Ssted below in 
order of importance 2 

Common name Sc ient  S i c  name 

Salmonberry Rubus spectabilfs 
We s te rn  thimbleberry Rubus parvfllorms 
Red alder  Ahus mbra 
Pac5fic red elder  Sambucu s c a l l  icarpa 
WfL3.0~ s a l h  sppo 
Vine maple Acer c i r c  inaturn 
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. Figure 1. --Henderson Creek Douglas-fir plantation, 
showing plantings on burned and unburned areas. 



Three ponths after the  Donglap-fir seedlings were planted, com- 
peting vegetation averaged 2 f e e t  t a l l .  Five years l a t e r  it averaged 
5 to 6 feet tall (f %go 2), compared with an average height of d i g h t l y  
over 3 feet f o r  the Douglas-firs. 

Rsd alder seedlings were f i r s t  noted during the third and fourth 
powSng seasons. By the  end of the fifth season, alder  was present 
in several  small groups and as scat tered individual t rees ,  averaging 
18 f e e t  t a l l .  Some w f l l o w  t r e e s  a lso had becoma established in narrow 
strips along the creek. Competition from both of these fast-growing 
species presented another obstacle t o  survival and growth of t he  
plantation. Some Douglas-fir trees t h a t  had kept ahead of the  initial 
brush species were later overtopped and suppressed by a lder  and willow. 

Shade 

Degree of shading had an important influence on height growth 
and sunrival (tabla 1 and f i g .  3). Height g.rowth was gradually re- 
duced as shading increased up t o  three-fourths (fig. 4). The only 
exception was during the  t h M  and four th  p o r i n g  seasons, when trees 
growing the  open cltd not do as well a s  those one-fourth shaded, 
This, however, may be a result of the slaall sample, For t r e e s  t h a t  
were overtopped, both height growth and s w i v a l  were greatly reduced. 
Apparently Douglas-f*s, in the  age classes studied, can t o l e r a t e  up 
t o  three-fourths shade and still survive, but their height growth is 
retrrdsd. moviar rshading w i l l  g rea t ly  reduce growth and may kFl l  the  
trees, 

Table 1.--Effect o f  shade on height growth and survival of 

tree s not browsed, Henderson Creek plan ta t  ion 

: T h b d  and four th  growing s F s t h  growing 
: seasons since planting season s b c s  planting 

Shade Class :: t Aver);sg;e : e : Average : 
I O : Annual : O : Am-1 : 

O : Reiight : . z MSghZ; :: 
2 Trees : Growth : Survival : Trees 2 Growth : Surv$val 

# 

Number Inches Percent Number Inches Percent - 
Not shaded 5 10e9 100 19 25,O 180 
1/4 shaded 34 f i e 7  100 28 24.6 100 
1/2 ~haded s'! l1,O 98 34 18,2 100 
3/L shaded 48 7 e 9  300 26 1700 100 
OvQrtoppet d - 14 h e 4  68 25 800 89 
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Browsing 

Browsing by Columbia black-tailed deer (Odocoileus columbianns 
colmbianus) , mountain beaver 
brush rabbits (Sylvilagus 
growth. Many trees had been browsed by the end of the second @-ow- 
ing season; others, by the fourth or  f i f t h  season. Some t r ee s  were 
damaged two o r  three times ( f ig .  5).  The e f fec t  of browsing on the 
t o t a l  height of 330 trees  s t i l l  a l ive  the end of the f iEth  season 
was: 

Not browsed 
Browsed once 
Browsed twice 
Browsed three t h e s  

Average, a l l  t r e e s  37.2 

Few trees were k i l l ed  by browsfng alone, but reduced height 
growth and l o s s  of vigor from browsing contributed t o  overtopping by 
brush and herbs and many t r ee s  subsequently died. Because c o v t i n g  
vegetation grew f a s t e r  than the t rees ,  the plantation was m o m  heavily 
shaded in 1952 than in 1 9 5 0 ~  and the  increase in shading was greater 
for  browsed than for unbrowsed t rees ,  

The animals seemed t o  prefer shaded t rees ,  Percent of trees 
browsed by shade classes was: 

Percent browsed 
1950 
__I_ 

1952 - 
Not shaded 4.4 4 
1/k shaded 45' 8 
1/2 shaded 46 3.7 
3/L shaded b8 30 . 
Overtopped 61 48 

This  preference f o r  shaded t r e e s  mads the e f f ec t  of browsing par t  icu- a 

l a r l y  s i g n s  icant, Brows lng of t r e e s  already struggling against 
heavy corapetitiom greatly reduced t h e i r  chances f o r  m i v a l .  

Burnine: 
Broadcast burning had l i t t l e  e f fec t  on survival and growth of 

the plantatton, Although both survival and g ~ o w t h  were s l i g h t l y  
better f o r  t r ees  planted on th burned surface, the differences were 
too small t o  be considerad signif icant  (table 2) .  



Figure 2,--Brush in the 
Henderson Creek plan- 
tation area af ter  
logging and slash 
burning. A, In June of 
the seconhgrouing sea- 
son, brush averaged 2 
f e e t  t a l l .  B, In June 
of the sevenxh growing 
season, brush averaged 
between 5 and 6 feet  
t a l l ,  Part o f  this  
brush patch has been 
cut awiy t o  show how a  

tree was over- 
topped and suppressed, 



tho se 
t o t a l  

gure 4. 
c l a s s i  
e n t l y  
t o l e r a  

--This t r e e  in the  Henderson Creek planta t ion was t y p i c a l  of 
classed a s  one-fourth shaded. Trees in t h i s  c l a s s  grew a 
of 29.4 inches during the  t h i r d  and f o u r t h  growing seasons. 
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--Also in the  Henderson Creek planta t ion,  t h i s  t r e e  was 
f ied as three-f our ths  shaded by competing vegetation, appar- 
the  maximum amount of  competition Douglas-f ir t r e e s  could 
t e  without a f f e c t i n g  survival .  



Figure 5.--This t ree  in t h e  Henderson Creek planta t ion was 
severely retarded by browsjng. It was only 5 inches t a l l  at 
the end of the  fourth growing season, when t rees  not browsed 
averaged 35 inches t a l l .  



Table 2 .--Effect of slash burning on survival  and growth, ' 

Henderson Creek plantat ion 
, 

t Burned Unburned 
: 

: Growing t : Average : : Average 
Observation : seasons : : height : : height 

date  : since Survival : l i v i n g  : Survival : living , 

2 planting : : trees : : trees 
-- . . --- - - --.I----L-. .- -- , - - . - 

Percent - Inches Percent Inc-he s 

J M ~  13, 1949 1 98 
2 

94 
Oct. 4 ,  1950 85 11 8b -11 
Aug. 6;1952 4 80 27 78 26 
AprU 6 ,  1954 5 77 38 74 37 

Stocking 

The or ig ina l  planting of Douglas-fir was 742 t w e s  per acre, By 
the end of the fifth growing season, 558 t r e e s  s t i l l  survived. But 
only 277 of these--less than half--could be considered de f in i t e ly  es- 
tablished. They averaged 59 inches ta l l .  Most of the other surviving 
trees were overtopped and not expected t o  live more than a few years. 

Stocking of the  planted p l o t s  was supplemented by scat tered 
natural reproduction t h a t  had become established in small openings o r  
had. managed t o  keep ahead of the competing vegetation. Totdl stock- 
ing of well-spaced trees 7 years a f t e r  logging ( 5  years  after plant- 
ing) was PS fo110w~: 

Established t r e e s  per acre 
Species and type Planted p l o t s  Unplanted plots 

d Planted Douglas-f ir 

Natural regeneration 
C Dougla a-f ir 37 32 

Western hemlock 83 78 
Western redcedar 13 - 5 - 

Total  410 1x5 

Natural reproduction resul ted in a new stand averaging only  12b 
trees t o  t he  acre (115 on the unplanted plots ,  133 on the  planted). 
And due to poor d,istribution, na tura l  trees dominated on 20 percent of*  
the  unplanted area, leaving about 80 percent dominated by brush, alder, 



and willow. Furthermore, more than 60 percent of the naturals  were 
hedock, which are  considered t o  be of secondaqy desirability in the  
area, 

Planting 2 years a f t e r  logging and burning, on the  other hand, 
resul ted in establishment of &LO planted and natural  trees per acre. 
Tbse t r e e s  dominated an estimated 50 percent of  the area, the re- 
mainder being taken over by competing vegetation. If most of the 
trees  classed a s  flestablished*t survive and become crop t rees ,  t he  new 
timber stand an both the planted and unplanted areas will contain more 
t r e e s  per acre than the stand t h a t  was logged. EW the planted area . 
w i l l  have a much be t te r  stand than the unplanted and it w i l l  be pre- 
dominantly Douglas-fir. On the unplanted area, the new stand w i l l  be 
predominantly hemlock. On neither area, however, w l l l  the site be . 
completely u t i l i zed  f o r  conifer product ion. 

Stockwg was b a t t e r  on portions of the clear-cut t r a c t  outside 
of the brush-threat area, according t o  a survey based on stocked m U -  
acre plots.  An average of 600 t r e e s  t o  the acre, ranging from 30 t o  
48 inches high, was found outslde the brush-threat area. An addi- 
t i ona l  110 t r e e s  t o  the  acre were d i v e  but overtopped by brush and 
alder.  The average 600 established trees consisted of 370 planted 
and natural  Douglas-firs, 210 western hemlocks, and 20 western red- 
cedars. 

THE SLOAN CREEK PLANTATIONS 

In 1949, eight plantat ions  were established on the Cascade Head 
Experinrental Forest on pa r t  of an 81-acre clear-cut tract t h a t  had 
been logged in the spring of 1948. The timber had been 100-year-old 
Sitke spruce and western hemlock, with some Douglas-f ir and red 
alder,  The stand had been generally well stocked except In an area ' 
of deep, moist s o i l  along a creek near the south boundary of the 
t r a c t  where it averaged o n l y  b3 t r e e s  per acre, with a volume e s t i -  
mated a t  65,000 board-feet per acre. The experimental plantations 
were established fn this area, 

An understory of t a l l  brush was knocked down and defoliated 
during the fa l l ing ,  bucking, and high-lead yarding operation (fig. 6). 
The brush on par t  of the study area was fur ther  destroyed by f i r e  
when the s lash on half  the area was broadcast burned In Septeniber 
1948. Although general conditions were favorable f o r  burning in t h i s  
moist location, only the brush in and near t he  s lash  accumulations 
would burn. T h  f i re  actual ly  covered only about two-thirds of the  
surface designated f o r  burning, 

In the spring of 1949, four p l o t s  each on burned and unburned 
pa r t s  of the t r a c t  were plantad. Sltka spruce, western hemlock, 
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Figure 6.--The poorly stocked timber stand on t h i s  area in t h e  
Sloan Creek drainage had a dense brush understory t h a t  was 
knocked down and defo l i a ted  during t h e  logging operation. 



Douglas-fir, and Fort-Orford-cedar (Chamoecyparis lawsoniana) were 
used. Age and average height of planting stock were: 

Spec I e  8 -!?.EL Ave~~x~; F?xk 
(Years) 

Sitka spruce 3-0 400 
9 

Mwtern hemlock 2-0 2 ,s  

s Douglas-f lrrP 3-0 B e 0  

Port-Orford-cedar 3-0 7*0 
s 

The plantings were made for the dual purpose of determining what 
factors influence survival and growth of planted seedlings a d  which- 
species is best able t o  compete with the brush and herbaceous plants. 
PWty trees in each plantation were staked and numbered. O n l y  trebs 
actually planted on burned surface were staked in  the burned plats.  

The first examination of the plantations was in September 19%, 
at the end of the second growing season. Subsequent exaninations were 
in February 1952, after the third season; in October 1952, after the 
fourth; and in Warch 1951, after the f i f t h  growing season. , Heights 
were measured and trees classified for shading and browsing, a s  was 
done in t h a  Henderson Creek study. 

Brush Growth 

Rincipal  brush and tree species that &re competing with planted 
trees 3.n the Sloan Creek plantations at the end of the f i r t h  growing 
season are l i s t e d  in order of importance: 

Common name Sc&entSf%c name 

Salmonberry Rubus s p c t a b i l i s  
Red alder lllnua rubra 
I& stern t hiableberry Rubus parviflome? 
vine maple Acer circ%natum 
PacUie red elder Sambucus callfcqa 

• Red vhortlebarrg 21 Vacc5nfum parvl fo l im 
WUlow Salfrr spp. 

Host of the brush sprouted the  f j r s t  year after logging; some 
fron root crowns and some from lower stems. By early Jnne, the brush 
was 1 to 2 feat tall. Five years later ,  it had &porn together into 
dense patches averagjng 6 feet  high and completely dominated 29 per- 
cent of the plantation area ( f ig .  7 ) .  

2/ Locally called red huckleberry. - 



Red alder that becam established during the first and second 
growing seasons put on rapid height growth during the third and 
fourth seasons and began t o  compete with the planted trees. At the, 
end of the f i f t h  season, the alder averaged between 20 and 25 feet 
t a l l  and domSn;lted 32 percent of  the area. Many planted trees that 
managed t o  keep ahead$ of the brush were later overtopped and suppres- 
sed by alder (fig.  8) .  

Shade - 
A l l  four  species responded s3nilarl.y t o  shading. As in the % 

Handerson Creek plantation, height growth gradually decreased as 
shading increased t a  three-fourths, Heavier shading caused an abrupt 
decrease in grovth and substantjallJr reduced survival (table 3). a 

Trees three-fourths shaded grew an average of 12,3 incbpr per p a r  
compared t o  overtopped trees that averaged only h.0 inches per p a r .  

Table 3.--Effect of shade on annual height growth and survival of 

trees not brewed, a l l  species, Sloan Creek plantations 

0 
* Orowing season since plantag  
0 0 

Third : Fourth F3fth 
Shade class r - 

o Average: :Average : :Average : 
: height :Supvival:height :Survivaf:height :Survival 
: growth: :powt;h : : growth : 

Inches Parcent Inches Percent Inches Percent 

Not shaded 12 100 23 100 27 100 
1/4 shaded 3-4 100 23. 300 23 100 
1/2 shaded 23 98 15 1OO -18 97 
3/4 shaded 10 94 11 100 16 100 
Qvertoppe d 2 40 4 95 6 86 

Brows in4 

Browsing by deer, nrounta~ beaver, and rabbits retarded height .r 

growth and increased mortality. Few trees were k i l l ed  by broweilng 
alone, but the reduced height growth and loss  of vigirr in many In- 
stances permitted o the r  vegetation to gain dominance. Sam trees 
were browsed one or more times and mre stil l  alive a t  the 'end of the 
f i f t h  growing season. The average height of  browsed and'unbrowsed 
trees for a l l  species combinad, at the end of the fifth growing 
aeason, was as  follows: 
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I 7.--Brush competition with planted t r e e s  in t h e  Sloan C r  
n t a t i o n  area. A, During the f i rs t  growing season, indivi 
~ s h  p l a n t s  averazed 1 t o  2 f e e t  t a l l .  B, The same area 5 
.er was dominated by a dense brush canoEy 6 f e e t  high. 

A 

eek 
dual 
years 

B 



Figure 8.--Xany planted trees in the Sloan Creek plantations kept 
ahead of brush but were overtaken by red alder. A, During the 
f i r s t  growing season, t h i s  Douglas-fir seedling a7 the base of 
the stake was classed as one-fourth shaded by the adjacent 
salmonberry plant. B, By t h e  fourth season, the seedling was 70 
inches t a l l .  It !md0kept ahead of the  salmonberry bru;jh but had 
been overtopped and suppressed by alder. 



Average he$ght 
(Tnehes) 

W O ~  br~wmd 62 
Browsed one seasan 24 
Bmwsed two seasons 21 
Browsed t h e e  seasons 7 
Browsed four seasons 12 

Browsing was more severe on Douglas-f ir than on other species, 
I with about 30 percent of  the trees browsed at least once, FBzdlock MB 

second w2th about 24 percent browsed. Cedar and spruce f o l l o ~ d  with 
approximately 10 percent each, 

0 

Bnrn 3ng 

Considering a l l  species, broadcast burning had l i t t l e  effect on 
height growth. At the and of the f i f t h  growing season, trees on the 
burned area averaged 61 inches tell compared to 63 inches on the ahc 
m s d .  A look at  individual spec5es, however, shows considerable 
variatjrm (table h) .  Doughs-fir and Port-Orford-cedar grew-faster on 
the unburned area; hemlock, faster on the burned; and spruce, about 
the same on both areas, 

For all species combined, surv9val averaged 12 percent batter on 
the b m e d  area than on the unburned? but in this case them was even 
wider variation between spcies. Douglas-f ir murival was 69 percent 
better on the burned plo t  and western hemlock, 11 percent better. 
Survival of Port-Orford-cedar, however, was 18 percent better 'on the 
unburned area. A g a i n  spntca was about the same on both areas. The 
generally poor showing of western hemlock was mostly attributed t o  
veyy small planting stock. Port-Orford-cedar survived better and @ew 
fas ter  in the moist brush-threat & m a  than any of the other species. 

Some of thebe differences in rmrvival and growth on the burnbd 
and unburned areas can be traced to  differences in c o v e t  it ion from 
brush and herbaceous plants. During the course of the d u e ,  living 

* 

tmsa averaged about one-half shaded on both barned and unburned areas, 
On the burned area, shade was approximately half from brush and half  
from herbaceous plants. On ths unburned area, 70 percent of the shade 
was from brush. Douglas-fir trees on t b  unburned plot were m o m  
heavj3.y shaded than those on the burned plot ,  which mag- account for 
the difference in survival of t h i s  species. 



Table 4.--~umival and t o t a l  height  of rmbrowsed t r e e s  on 

burnedarid unburned areas, Sloan Creek Plantat.ion 

t Growing : : Average height, 
2 seasons : Survival : l iving trees 

Species t since t 0 . 
: planting 2 Burned : Unburned : Burned : Unburned 

Percent Percent li'rches Inches 

Sitka erpruce: 2 80 91 8 9 

il 77 80 16 17 
77 80 27 29 

S '75 74 41 b3 

We atern hemlock r 2 56 38 10 6 

i: 41 24 19 18 
bl 24 28 28 

5 33 22 38 30 

POP t-0rf ord-cedar : 2 90 100 18 21. 

2 85 95 33 40 
85 95 52 62 

S tockhg 

An estimated 1,000 tress  were planted per acre in the blush- 
th rea t  area in the spring of 1949. Five years later, a 100-percent 
count of a l l  well-spaced trees not overtopped by brush or alder showed 
t h a t  only 252 trees per acre appeared t o  be def in i te ly  established. 
About half of these were natural  reproduction tha t  had becom estab- 
l ished i n  snall openings i n  the brush and alder. 

During t h e  period of study, the f a l l  of spruce and hemlock seed 
was ampla f o r  natural regensration. An average of 243,300 viable seed 
of these species f e l l  ennually near the center of  the clear-cut tract 

3/ Ruth, Robert He and Berntsen, Carl M e  A &year record of 
~itka-spruce and western hemlock seed fa l l .  U.S. Forest Serv. Pacific , 

Northwest Forest and Range Expt. Sta. Research Paper 12, 13 pp., illus., 
March 1955. (Processed. ) 
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T b  brush-threat a rea  was nearer t o  t he  seed source and probably re- 
ceived more seed, 

A t  the end of the  study (1954), the  best  overa l l  stocking was 
found where S i tka  spruce had been planted in  unburned s l a sh  ( table  5) .  
Brush here was not as dense as on the  other plantat ions  and a good 
crop of na tura l  spruce and hemlock seedlings supplemented planted 
trees. Wb s t e rn  helalock p lan ta t  ions--on both burned and unburned 
plots--had the  poorest stocking. This is a t t r ibu ted  mainly t o  the 
very small p lant lng stock t h a t  was used. Stocking on a l l  other plan- 
t a t i ons  was close t o  average f o r  the study area. 

Table 5. --Combined stocking of planted and na tura l  t r e e  s e s tab1 ished 

in brush-threat area,  Sloan Creek plantations,  June 1954 

m Stockfng 
Treatment and plantat ion : : e 

: Spruce : Hemlock : Fir : Cedar : Total  

Nwnber of t r e e s  per acre 

Slash burned 
S i tka  spruce 205 48 2 0 2% 
Western hemlock 30 9 0 0 81 
Douglas-f ir % 57 167 0 279 
Port-Orf ord-cedar 50 6 1 180 231 

Slash unburned 
S i tka  spruce 364 314 3 0 681 
Western hemlock 20 26 0 0 46 
~ouglas - f  ir 75 41 1L7 O 263 
Port-Orford-cedar 26 0 161 246 59 . . .  " - - -  - - - - - .  - -.- -- . . - - -- -.- - -- -- ---- 

Spruce and hemlock seedlings t h a t  became established na tura l ly  in 
dense brush a reas  were almost invariably found t o  be growing-on ro t ten  
wood (fig. 9). Wherever an old stump or  ro t ten  l og  occurred, a small 
opening was usual ly  maintained in  the brush, and t h i s  is  where na tu ra l  
spruce and hemlock t r e e s  were able t o  survive, The a b i l i t y  of  these 
species t o  survive and grow on ro t t en  wood, where brush establishment 
is  inhibited, permitted some conifer stocking in areas  t ha t  would 
otherwise be completely dominated by brush. There were indications 
t h a t  much of the or ig ina l  stand had become established i n  t h i s  way. 
It was noted, f o r  example, t h a t  the root  crowns of many of the or ig ina l  
trees were two or  more feet  above ground level ,  indicating t h a t  the  
seed had apparently germinated and grown on old stumps or  logs  t h a t  
had since ro t t ed  away, 



A s  previously s ta ted,  t h e  mature stand t h a t  was cu t  from the  
plantat ion area  averaged only h3 t r e e s  per acre. If t he  n e w  stand of 
es tabl ished natural  and planted t r e e s  l i v e  t o  become crop t rees ,  it 
w i l l  have 252 t r e e s  per acre, a considerable improvement. Ibwver, 
an e s t  h a t e d  64 percent of the  area  is still dominated by brush, 
alder,  o r  herbs. Therefore, t he  s i t e  is not being f u l l y  used f o r  
conifer  product ion. 

DIS-ION 
4 

Any treatment that w 5 l l  r e t a rd  brush development in coasta l  
areas without ser iously  damaging the  s i t e  w i l l  benef i t  establishment 
of a new timber stand. In the  areas  studied it was evident t ha t  burn- 
k g  the a e r i a l  parts of the brush p lan ts  retarded t h e i r  development 
and s e t  them back a t  l e a s t  one season. However, the long-range 
e f fec t s  of burning on s i t e  and brush development need fur ther  study, 
Burning obviously f ac f l i t a t e d  the  planting job and reduced plant ing 
cos t s  by decreasing slash and brush. 

In the Oregon Coast Range, there  is l i t t l e  danger of get t ing too 
severe a burn in  brushy areas, as they are usual ly  in moist locations. 
Often the  problem is t o  get  such places t o  bnrn a t  all. However, when 
these mist areas  are dry enough t o  burn, adjoining rldges and south 
slopes are often too dry f o r  safe  burning. This s i tua t ion  can be 
helped by identifying problem areas  in advance of logging and then 
felling tlmber in to  the brush t o  knock it dom and provide slash 
accumulations t o  f ac f l i t a t e  burning. 

Chemical control, although not included i n  t h i s  study, is a 
second method tha t  shows promise f o r  killing brush o r  re tarding its 
development until the new stand is established. It @s5Ten demon- 
s t r a t ed  that red alder  can be k l l l e d  with chemicals , - and methods 
of salmonberry control  a r e  under intensive study a t  the present tlraa. 

Jus t  as  any treatment t o  r e t a rd  brush development w i l l  benef i t  
stand establishment, treatments t o  increase stocking and speed t r e e  
growth w i l l  a l so  help. The planted p a r t  of the Henderson Creek brush- * 
t h r ea t  area supported more than three  times a s  mew established t r e e s  
7 years  a f t e r  logging as the  unplanted area. Also, the  dominant 
species was Douglas-fir, 3x1 contras t  to the western hemlock t h a t  8 

4/ Dahms, Walter 0. and James, George A. Brush control  on for- 
est  lgnds. U.S. Forest Serv. Pacif ic  Northwest Forest and Range Expt. 
Sta. Research Paper 13, 81 pp, Hay 1955. (Processed.) 

5/ Ruth, Robert H. and Berntsen, Carl M e  Chemical basal  t r e a t -  
ments0t6 control  red alder. U.S. Forest Serv. Pacif ic  Northwest For- 
e s t  and Range Ekpt. Sta. Research ~ o t e  128, 6 pp., Fllus. March 1956. 
(Processed.) 



Figure 9. --Spruce and hemlock reproduct ion that became n a t u r a l l y  
established in dense brush areas of the Sloan Creek planta-  
t i o n s  was almost invariably growing on rotten wood where t h e  
brush could not survive, 



dminated the natural reproduction on the unplanted area. However, 
maw planted tmas were st l l l  overtopped by brush, alder, or willow. 
Flmting diately af te r  burn3ng would have increased survival by 
giving the seedlings a head start .  It also may have helped if larger 
and more sturdy trees had been planted--perhaps t r e e s  tha t  had been 1 
year in the  transplant bed st the nursery. The natural reproduction 
that became astabltshed In the Henderson Creek brush-threat area was 
in sniall openings in the  brush, Few trees g r e w  fraa seed and kept 
ahead of the brush, 

.r In ths Sloan Creek plantations, about half the trees established 
5 years a f t e r  logging had been planted. Planting, therefore, approxi- 
mately doubled the stocking tha t  would have resulted f roa  natural re- 

I production alone. &re, too, results migM have been much be t t e r  if 
larger and s turd ier  seedliings had bean planted. Sturdier  seedlings 
could be expected t o  put on more rapid height growth and prevent some 
overtopping k y  alder  and brush. Perhaps planting in f a l l  ra ther  than 
spring would also have helped bg giving the t r e e s  rnore time t o  get 
f i m l .  established before the first growing season, A s  a t  Bnderson 
Creek, verJr few natural seedlings uere able t o  keep ahead of tb brnsh 
and alder8 those tha t  did mostly grew in small openings, almost always 
on rotten wood. The planting of brush areas appears t o  be a desirable ~ 

practice, whether there is a good seed crop that year o r  not. 

A t  Sloan Creek, Port-Orford-cedar survived bet te r  and grew f a s t e r  
in the laofst brush-threat area than Sitka spruce o r  western hemlock. 
Douglas-f ir survived bet te r  on the burned surface, but grew faster on 
the unburned, 

Results at  both Henderson Creek and Sloan Creek indhcate that fl 
a t r e e  is thrcde-fourths shaded and the shading increases, there is a 
s tmng possibf l i ty  t h a t  the tree w f l l  be l o s t ,  Plantations should be 
inspected periodically and t r ees  about t o  be overtopped by brush should 
be released by slashing the competing vegetation o r  t reat ing it with 
chemicals. No planted conFfer can equal the rap id  early he igM growth 
of alder and willow, When these two species become established on an 
area managed f o r  production of conifers, they should inwediately be 
chemically t reated o r  slashed, 

Browsing will kill some planted trees and reduce growth and vigor 
% 

of others, permitting competing vegetation t o  crowd them out. Zn the 
Henderson Creek area, browsing was definitely more severe on t r e e s  in 
heavy shade, 



bcamendat ions 

Recornendations for i8lrpmved stocking in brush-threat are4s in 
the Oregon Coast Range are: 

1, Ident5fy areas before clearcutting and plan special treat- 
ments t o  b s u r e  prampt regeneration. 

2. Apply needed treatments as soon as possible aPter logging. 

3. If burning is planned, f e l l  timber into brush patches t o  
knock down the brush and provide slash to fac i l i ta te  the 
burmlng. 

s . Arrange yarding so that logs will be dragged through the 
brush patches, 

5. Unless there is establishad reproduction on the ground, 
broadcast burn brushy areas t o  ~ e t a r d  brush devslopmant and 
clean up the ares for planting. Long-range ef fects  of 
burning, however, need further study. 

6. Plant brush-threat areas as soon as possible t o  give trees , 
a head start on the brush. 

7 . '  Select the best  etock avaflable to plant in bruqh-threat - ,  

areas. 

8. Inspect the plantation periodically and release trees being 
overtopped bg brush through slashug or chenzied. control. 

v 




