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ith increases in harvest of forests 
in the Pacific Northwest during 
the late 1800s and early 1900s 

came a concern for future timber supplies. 
Unsuccessful attempts at selective logging in 
Douglas-fir (Pseadotsaga mewiesii (Mirb.) 
France) and a better understanding of re- 
quirements for natural regeneration led to 
the adoption of moderate-sized clearcuts 
with adjacent uncut timber as a seed source 
(Curtis and Carey 1996). As a response of 
the need for more dependable regeneration, 
the 1950s saw a shift to artificial regenera- 
tion methods and the establishment of state 
forest practice regulations to insure prompt 
reforestation. This eliminated the need for 
leaving onsite seed sources, making further 
increases in cut unit-size possible. Through 
the 1960s and 1970s, research improved the 
quality and survival of planted seedlings 
through the selection of genetically appro- 
priate trees for individual sites, better nurs- 
ery practices, site preparation, and early con- 
trol of competing vegetation. Miller and 
others (1 993) compared paired plots in nat- 
urally regenerated and planted Douglas-fir 
stands 35 to 38 years after harvest at seven 
locations in the Cascades of Oregon and 
Washington and found 40 percent more 
volume per acre and an 8 percent greater 
average diameter in the planted stands. The 
authols attributed the volume differential to 
hfferences in the pattern of stand develop- 
ment, e.g., planted stands reached breast 
height an average of 3 years sooner. 

An important factor in the develop- 

ment of forest management in the Pacific . Yields at age 45 for a well-stocked nat- 
Northwest has been research demonstrating ural stand or a plantation (begun by planting 
the productive potential of the abkdant 435 trees per acre) are compared in Table 1 
Douglas-fir forests in the region. Bulletin for average regional estimates of three mod- 
20 1 (McArdle et al. 196 I), first published in : els developed over the past 60 years. Both 
1930 and revised in 1949 and 1961, sum- the natural stand and the plantation were 
marized yields from 2,052 plots in 261 mt- grown on a site index of 118 fi (50-year 
uraly regenerated tracts of near maximum base), an average site index for private lands 
stocking in western Washington and Ore- in western Oregon and Washington. 
gon. By the 1970s, however, reliance on Bulletin 20 1, .which assumes 'a well- 
plantations and more intensive management 
practices made traditional yield tables, such 
as Bulletin 201, obsolete. One of the early 
growth models for Douglas-fir wiDFSIM 
(Curtis et al. 198 I), which included data 
from 1,434 research plots at 203 i n sda -  
tions in the region. This model projects 
growth in natural and planted stands and 
allows for thinning and fertilization. By the 
1990s, the need for information on individ- 
ual trees (e.g., wood quality) and the need to 
project development of mixed-species stands 
led to the creation and widespread use of 
individual tree models, such as the various 
variants of FVS (Donnelly 1997) and 
ORGANON (Hann 2003). 

Each of these models represents a step 
in advancing our understanding of the pro- 
ductivity of coastal Douglas-fir forests and in 
the ability to incorporate the impact of more 
intensive management treatments in yield 
assessments. Although each model takes a 
different approach and uses different data, 
they provide a means for estimating the im- 
pacts of evolving 'stand management prac- 
tices on yield. 

stocked naturally regenerated stand, esti- 
mates a merchantable volume (6-inch top 
diameter inside bark) of 4,150 ft31acre for 
the 1930s, whereas the DFSIM model pre- 
dicts a .merchantable v&.u-ne of 6,035 fi3/ 
acre for a plantation of the 1960s and &ly 
1970s. Although DFSIM predicts a 45 percent 
in&&= in yield over Bulletin 20 1, a difference 
similar to the one found by Miller and others 
(1993), it was developed with data collected 
prior to 1975 and thus represents estimates of 
~iklds from early plan&ti~ns in the region. 
Pittman and Tumblom (2003) used data from 
the Stand ~an&ement  Cooperative at the 
University of Washington (which represents 
66 Douglas-fir research installations in planta- 
tions established &om the 1960s until now 
throughout western Washington, Oregon, 
and British Colum&a) to develop the TreeLab 
model. This model provides up-to-date yield 
estimates for Douglas-fir plantations, repre- 
senting more current management levels. Its 
estimate of Aerchantable vOlume is 8,5 99 fi31 
acre at total age 45, which is more than a two- 
fold increase in the yield estimated for the nat- 
ural stand by Bulletin 201 and 40 percent 
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I   able 1. Douglas-fir yield projections to total age 45 years from three different models for naturally regenerated stand or planted 
stands on a 1 1 &foot (50year breast height age) site index. 

Trees Totastern , . . Board foot 
Stand per acre Basal area ' Quadratic Merchantable Merchantable volume volume 

Model origin at harvest (ft2/ac) mean dbh (in) . (@lac) volume (fc31ac)" h4AIb (ft3/adyr) (bflac)" 
.c 

~ u l l h  20 lc Natural 464 194.3 8.8 . ' 6,475 4,150 . 92 . 
DFSIM~ Planted 

13,859 
237 191.4 12.2 6,897 . 134 23,559 

TreeLabe 
6,035 . 

Planted 276 . . 219.6 12.1 10,077 8,599 191 ,33,014 

." Merchantable cubic volume is to a 6-inch top diamerer inside bark and board foot volupe is Scribner in 32:foot logs to a 6-in+ top diameter inside bark 
MAl = mean annual increment. 
' Bulletin 201 (Mckdle et rL 1961) yields were adjusud to fit the sire curves of Kng (1966), using the methods of Cu& (1992), because of erma in the origlul awes .  

Curtis et a. 1981. 
'Pittman and Turnblom 2003. Total am volumes for tree l+wqc compu;ed from an eqwton developed from the'Stand Managepent Cooperative databasr V = N X [0.00185584 X 
( ~ ~ 1 . ~ 9 1 3 5 6 6 ~  x (~01.08502379 )], where N is trces per acre, Dq is the quadratic mean diameter at breast height (inches) and H40 is avenge height (feet) of the 40 largest trees by diameter. 

Merchantable volumcs were computed using the equations of Wfiamson and Curtis (1980). 

greater than estimated by DFSIM for early establishment practices, it also represents KING, J.E. 1966. Site index nwes  for Douglas-fir 
plantatidns. Much of this increase can be at- data from a range of owners whose vegeta- the Pacific NOrd~west. W~erhaeuser For- 

uibuted to the almost 20-foot greater heights tion managemen; practices vary in intensirg. esuy Paper No. 8. Weyerhaeuser Forestry Re- 
search Center, Centralia, WA. 49 p. estimated at age' 45 for current Plantatiom It also do& not represent advanced genera- MCARDLE, RE., W.H. -, mD D. Bn, 

(i.e., a higher exhibited site index) when corn- , tion genetics. Furthermore, this analysis did . 196 1. ~h~ yidd of Douglas-fir in he vacific 
pard with the qeed site . not . consider fertilization, which would Northwest. USDA For. S w ,  Tc&. Bull. NO. 
from, tncIitional natural smd-bsed site make the ptenrid for yidds even greater. 2 0 1  (rev.). 74 p. 
cum=. .. With continued improvemen& in the genet- -9 RE-, RE.'  BIG^ IU\ID S. W E B ~ ~ ~ k  

The mode' a maxi- ics of planting stock, seedling quality, vege- 1993.. Early development of matched planted 
mum mean'annua1 increment (W in tation management, and initial spacing 

and naturally regenerated Douglas-fir stands 
chantable cubic feet for a site index of 11 8 fi of guidelines, one can gaids in 

after slash burning in rhe Cascade Range. 
West. J. Appl. For.' 8(1):5-10. 22 ' iaCTe'year at about age 70 for plara- 

productivity in future Douglas-fir planta- , P-, s.D., MD E.C. T-=OM. 2003: A 
tions studied by the SQnd Management Co- 

tions in the Pacific ~onhwes t  (Talbert and study of self-thinnihg using coupled allomkric 
operative, compared with its =&ate of 191 

Marshall 2005). equations: implications for coastal Douglas-fir 
f?/acrelyear at age 45. Although age 70 is be- stand dynamics. Can. J. For. Res. 33:lGGl- 
yond the range of thecurrent database 

used to ~ i k ~ h i ~  cited 1669. Available online at www.&.washington. 
'Onsuucr he it s"ggcrt. c'kns, 1992. A look at a qua- edu/research.smc/treelab/Website/TreeLab 
that a harvest at age 45 about 85 . tion-Douglakfir c&&ation age. W m  ,home:hun. Last accessed February 23,2005. 
percent of r o d  merchantable yield measured J, ~ ~ p l .  For. 7(4):97-99. , 

TALBERT, C., AND D. MARSHALL. 2005. Planta- 

in cubic feet-consistent with the growthpat7 CURTIS, R.O., AND A.B. m.. 1996. Timber tion producrivi9' in region 

terns of Dougks-fir, which reach peak average Supply in the PacificNorrhwesk Managing for der iqtensive silvicultu~d- practices: Results 

growth at a la* age. For economic and ecological values in Douglas-fir rcs* and operations' J' For' ? 03t2): 

the TreeLab Aodel MAIs of 93 and . forat. J-  For. 94(9):4-7,35'-37. 67-72, 

Cmm, R.0.; G.W. CLWDENEN, D.L. W m ~ ~ ~ N ,  R.L., AND RO. CuRm.'1980. Es- 
243 fi3 lacre/year at age 45 for a lower site (93 

UKEMA, AND D.J. DEMAIB. 1981. A new stand tirnating merchantable volumes of second 
fi). t)d high site (143 fi) stand, respectively 

simulator for coastal Douglas-fir: DFSIM us- growth Douglas-fir stands from total cubic 
Although some of the differences in ,,, guide. USDA For. Serv. Tech. Rep. volume and associated stand churcterldw. 

these comparisons are due to the differences p w - 1 2 8 . 7 9  p. . 
USDA For. Serv. Res; Note PNW-353. 14 p. 

in data sets, modeling tecbques, and the DONNELLY,  D.M. 1 997. Pacific Northwest Coast 
assumptions made (e.g., the resulting stock- variant of the Forest Vegetation Sirnul+tor 
ing from natural regenerarion is highly varii USDA Forest Service, Forest Management David D. ~ a r ~ h a b  (~~shazz@f ; r f edr r i )  is 

able and can impact future yields), they Service Center, Fon Collins, CO. Available researchfirester, US Forest Sewice, O h i a  

demonstrate the , pins in tential wood online at ~ . f s . f ed -u s / fmsd f i s / i nd~ .~hp .  ~orest  Sciences Laboratory, Olympia, WA 
pr~duction achieved over the past 60 ye& Last accessed August 2004. 98512-9133, and Eric C. Turnblom 

HANN, D.W. 2003.0,RGANON user's manual: 
i n  coaStal stands' A- ' Edition 7. Department of Forst RPourca, (ect@u. washington. edu.) is associate profissor, 
though the TreeLab model is based on the oregon sute universiry, conralh, OR ~ d -  Forest Biommics, College of Forest Resources, 
most current data sets and repreknts plan- ab~eon~~nearmvw~cof~orst~edu/cof/fr/r~ University of Wahington, Seartk, @?ding- 
tations of improved seed and more intensive organonl. Lut  accessed August 2004. ton 98195-21 00. 
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