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Inside 
The Southwest Oregon Forestry Intensified Research Pro- 

gram (FIR) is a cooperative effort between the College 

of Forestry at Oregon State University and the Pacific 

Northwest Research Station of the USDA Forest Service. 

It is designed to assist foresters and other resource 

management specialists in solving complex biological 

and management problems endemic to southwest Oregon. 

FIR specialists organize, coordinate, and conduct edu- 

cational programs and research projects specifically 

tailored to meet the needs of this area. 

Established in October 1978, the FIR Program is 

supported jointly by Oregon State University, the 

Bureau of Land Management, USDA Forest Service, O &C 

Counties, and the southwest Oregon forest products 

industry. It represents a determined effort by the 

southwest Oregon forestry community and county govern- 

ments to find practical solutions to important forest 

management problems. 

The "FIR REPORT" is one of the principal methods of 

reporting recent technological advances and research 

results pertinent to southwest Oregon, and alerts area 

natural resource managers to upcoming continuing educa- 

tion opportunities. Comments and suggestions concern- 

ing the content of "FIR REPORT" are welcome and encour- 

aged. This newsletter is prepared quarterly and is 

mailed free on request by contacting us at this 

address: FIR REPORT, 1301 Maple Grove Drive, Medford, 

OR 97501. 

For the FIR 

'Steven D. Tesch 
Silviculture Specialist 
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Adaptive FIR 
1301 MAPLE GROVE DRIVE 
MEDFORD, OR 97501 

(503) 776 -7116 

FIR Specialists 
OLE HELGERSON, Silviculture 
STEVE HOBBS, Reforestation 

JOHN MANN, Harvesting 
DAVE McNABB, Watershed 
STEVE TESCH, Silviculture 

For specifics on the overall FIR program, contact 
Jack Walstad, FIR Program Leader, Forestry Sciences 
Laboratory, 3200 Jefferson Way, Corvallis, OR 97331, 
(503) 757 -4617; or Steve Hobbs, Adaptive FIR Project 
Leader at the Medford address. 

Because of space limitations, results appear as 
extended abstracts. Readers who are interested in 

learning more about an individual study are encouraged 
to contact the principal investigator or wait for 
formal publication of more complete results. 

Current Research 

Adaptive FIR 
TIN PAN PEAK - FIVE YEAR RESULTS 

Tin Pan Peak was the first site to be installed in 
the study addressing the potential for reforestation of 
lands withdrawn from the Medford District BLM's allow- 
able cut base because of perceived reforestation fail- 
ure. It was planted five years ago in February, 1982. 
This site is located on a low- elevation, west -facing, 
30 percent slope on Tin Pan Peak, overlooking Inter- 
state 5, south of Rogue River, Oregon. The study plots 
lie within the area burned in September 1981 during the 
Tin Pan Peak wildfire. A previous FIR Report article 
(FIR Report 6(3):3) reported encouraging results. 
After five years, results indicate that other similar 
sites have a strong potential to be successfully 
reforested by planting conifer seedlings. 

Two stocktypes (1 +0 container grown plugs and 2 +0 

nursery grown bareroots) of Douglas -fir and ponderosa 
pine were planted to test whether survival or early 
growth depended on species or stocktype. Pine is 

native to this Interior Valley Zone site, but Douglas - 
fir was tested to see if it was also capable of surviv- 
ing. Likewise, two commonly available stocktypes were 
tested to see whether they differed in performance. 

Sixteen plots, each containing 50 seedlings of one 
of the four species -stock combinations were planted in 

February, 1982. After planting, Garlon 4 was sprayed 
on resprouting hardwoods and glyphosate was broadcast 
by backpack sprayer to control herbaceous weeds. 
Mulches were applied to the seedlings in 1984. Sur- 
rounding vegetation now includes extensive cheat grass, 
a small amount of timothy from a 1981 aerial seeding, 
various herbs and poison oak. Gophers were baited once 
with strychnine oats, but the seedlings did not seem to 
be subsequently bothered by encroaching gopher popula- 
tions. 

Survival 

Most seedling mortality occurred in the year of 
planting (Table 1), with mortality changing little if 

at all during subsequent years. On the average, after 
5 years, the bareroots (98 percent) survived signifi- 

cantly better than the plugs (89 percent), although 
operationally, the survival of either stocktype would 
be acceptable. The cause of the greater first -year 
mortality among the plugs is unknown. Most seedlings 
which died in subsequent years showed poor vigor and 
chlorotic foliage. Interestingly, the pine and 

Douglas -fir did not differ in survival, suggesting that 
the juvenile growth phase of either species is adapted 
to the hot, dry conditions found on this site. The 
overall good survival of the four species -stock combin- 
ations is attributed to good quality planting stock, 
planting, and weed control. 

TABLE 1. -- Survival of Douglas -fir and ponderosa pine 
stocktypes. 

Year 

Douglas -fir 
1 +0 2 +0 

plug bareroot 

Ponderosa pine 
1 +0 2 +0 

plug bareroot 

1982 91 98 92 98 

1983 89 98 91 98 
1984 88 98 91 97 

1985 -- 88 98 91 97 

1986 88 98 90 97 

Growth 

At planting, the species and stocktypes differed 
in size. The bareroots tended to be larger than the 
plugs and the Douglas -fir larger than the pine, 
although the 2 +0 pine were shorter than the pine plugs. 
After five growing seasons, seedling size still 
differed by species and stocktype. The Douglas -fir 
seedlings were the tallest (1.55 m), with some individ- 
uals taller than 2 m; the pines were largest in di- 
ameter (42 mm); and the 2 +0 bareroot seedlings were 
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greater in height, diameter, and volume than the plugs 
(Table 2). Interestingly, differences between stock - 
types, although small, have persisted, and differences 
in stem form exist between Douglas -fir and ponderosa 
pine. It appears that differences in growth and form 
can occur at an early age when seedlings are located in 

a largely "free -to- grow" environment, where major 
differences in competition around individual seedlings 
do not appear to exist. 

TABLE 2. -- Height, diameter, and volume of Douglas -fir 
and ponderosa pine stocktypes. Volume cal- 
culated as diameter squared times height. 

Time: variable 

Douglas -fir Ponderosa pine 
1 +0 

plug 
2 +0 

bareroot 
1 +0 

plug 
2 +0 

bareroot 

Planted: Height (mm) 

Diameter (mm) 

Volume (cm3) 

1982: Height 
Diameter 
Volume 

215 
2.6 

2 

301 

4.5 

6 

274 
5.5 

9 

359 
7.2 

20 

154 
2.3 

1 

226 

6.2 

9 

151 

5.1 

4 

250 

8.4 

19 

1983: Height 427 489 357 395 
Diameter 8.8 12.3 13.6 16.3 
Volume 37 79 73 115 

1984: Height 745 841 585 674 
Diameter 14.8 18.9 21.9 25.1 
Volume 178 324 319 462 

1985: Height 1111 1244 876 1003 
Diameter 21.9 27.4 30.2 34.1 
Volume 575 101 908 1285 

1986: Height 1458 1644 1116 1299 
Diameter 33.8 40.8 39.8 45.1 
Volume 1820 2949 2022 2916 

For now, these seedlings appear to be "estab- 
lished" with regard to existing or future non -conifer 
competition. Questions remain, however, regarding the 
future. Forest entomologists suggest that risk of mor- 
tality from insect attack, particularly for Douglas - 
fir, is greater on hot, dry sites when individual tree 
vigor drops because of overstocking. This means that 
tree growth will need to be monitored in young forests 
to determine when and to what levels stand density 
should be reduced to maintain stand vigor. 

OH 

DOUGLAS -FIR SEEDLING SURVIVAL AND GROWTH BETTER 
ON BURNED PLOTS 

After four growing seasons, survival and growth of 
2 -0 bareroot Douglas -fir seedlings are better on the 
broadcast burned portion of a site than on an unburned 
portion (see FIR Report 5(4):3 -4 for study details). 
Because burning was done in June of 1982, after the 
normal spring planting season, neither study unit was 
planted until February 1983. 

The study site, referred to as Spring- White, is 

about 20 miles south of Grants Pass, at an elevation of 

2200 feet, on a northerly exposure. Soils are vari- 

able, ranging from about 20 inches to more than 40 

inches deep; coarse fragment volume in the upper hori- 

zons averages about 30 percent across the site. Most 

of the conifers had been harvested several years 

earlier, but the slash was not treated nor the site 

adequately reforested. At the time the study was 

initiated, the site was occupied by a few scattered 

conifers, large hardwoods, and brush. The brush was 

slashed and the large hardwoods girdled prior to 

broadcast burning. 

Survival after the first two years was high, 

averaging slightly higher on the burned plots (FIR 

Report 7(2):2). After four years, the survival has 

decreased only 2 to to 3 percent for both treatments 

(Table 1). 

TABLE 1. -- Survival, height and diameter of Douglas 

fir seedlings four years after planting at 

Spring -White. 

Treatment Survival Height Diameter 

Unburned 
Burned 

89.6% 0.66 m 8.2 mm 

91.4 0.75 10.2 

After four years, the seedlings on the burned 

plots are larger (Table 1). Annual differences in 

height and diameter growth were not significantly 

different during the first two years but the differ- 

ences in size were significant after the third and 

fourth years. These differences reflect the suppres- 

sing effect of broadcast burning on the sprouting of 

competing vegetation. 

Competing vegetation was slower to occupy the 

burned plots than the unburned plots. It appeared 

that, based on cover estimates, brush was delayed about 

one year by broadcast burning and remains shorter on 

the burned plots. The delay of planting until the 

spring following the June broadcast burn, however, re- 

sulted in a failure to fully capitalize on the temp- 

orary removal of competing vegetation. Soil moisture 

was significantly higher and the cover of brush was 

near zero the first summer after burning; these con- 

ditions did not exist the following summer after the 

seedlings were planted. Thus, the effects of broadcast 

burning on the survival and growth of planted seedlings 

on this site are justifiably small. 

Larger differences in survival and growth can 

occur when planting closely follows broadcast burning. 

Such an improvement was observed in 1986 on a recently 

clearcut site about 30 miles northeast of Grants Pass, 

where survival and growth are also being measured on 

burned and unburned plots. First -year survival of 2 -0 

bareroot Douglas -fir seedlings planted a week after 

broadcast burning in mid -March was 23 percent higher on 
the burned portion of the unit. Effects on growth have 

yet to be analyzed. 
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Fundamental FIR 
RESPONSE TO THINNING AND FERTILIZING OF DOUGLAS -FIR 
STANDS IN SOUTHWEST OREGON 

Forest managers need reliable estimates of poten- 
tial gains from thinning and fertilizing. Previous 
estimates for Douglas -fir in southwest Oregon are based 
on pooled regional averages for Washington and Oregon; 
these include projections using DFIT and DFSIM, and 
averages from the Regional Forest Nutrition Research 
Project (RFNRP). Such regional averages seldom are 
accurate near the geographic limits of a widely dis- 
tributed species. 

Equations have recently been developed to estimate 
gross cubic volume growth of 10- to 70- year -old Douglas - 
fir stands in southwest Oregon. These equations are 
based on measurements in 111 thinning -fertilizing 
trials in this area and in three trials in northern 
California. They give forest managers another estimate 
of volume growth of untreated Douglas -fir and of the 
gains from thinning and fertilization in this sub- 
region. 

METHODS 

Tree measurement data came from field trials in- 
stalled by various organizations. About 70% of these 
data were from RFNRP trials. Plots were located from 
the Pacific Coast to the crest of the Cascade Mountains 
and from Salem, Oregon to the Klamath River drainage in 
northern California. This includes more area than is 
commonly called "southwest Oregon." We did this to get 
a wide sample of site conditions and a large sample for 
our analyses. 

These trials tested fertilization in unthinned or 
thinned, naturally- regenerated stands. All trials had 
at least one untreated (control) plot. Treatments 
varied among the trials because of differing experi- 
mental objectives and stand conditions. For stands 
that were both fertilized and thinned, both treatments 
were usually applied concurrently. From 15 to 80% ini- 
tial basal area was cut in thinnings. 

Stepwise multiple regression was used to fit two 
types of estimating equations. First, we fit equations 
to estimate gross periodic annual increment (p.a.i.) in 
cubic feet of trees 1.6- inches d.b.h. and larger, in- 
cluding tip and stump (CVTS). This group of equations 
is called SWOR. Then, we fit equations to estimate 
initial relative density (IRD in unthinned stands and 
TRD in thinned stands) and thus provide values of rela- 
tive density (RD) needed for using SWOR equations when 
actual RD is unknown. Relative density is computed as 
stand basal area divided by the square root of the quad- 
ratic mean stand diameter of all stems 1.6 inches 
d.b.h. and larger. 

RESULTS AND DISCUSSION 

Fertilization- -SWOR- estimated gains in gross vol- 
ume growth after fertilization of unthinned stands with 
200 lb N /acre vary by both stand age and site quality 
(Figure 1). SWOR estimates of response generally ex- 
ceed those of DFSIM, for stands of same age, SI, and 
RD. For 40- and 60- year -old stands on good sites (SI 

145), however, SWOR estimates less response than DFSIM. 
The predicted annual response during a 10 -year period 
after fertilization is greater and lasts longer on low 
quality sites (Figure 2). 
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FIGURE 1. -- Comparison of total 10 -year gains in gross 
volume growth, by BH age and SI, after 
fertilization of average- density Douglas - 
fir stands with 200 lb N /acre, SWOR vs. 
DFSIM predictions. 
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FIGURE 2. -- Predicted trends of gross annual volume 
(p.a.i.) after fertilization of average - 
density Douglas -fir stands with 200 lb 
N /acre on low and high quality land. 

Thinning -- Initial density affects both thinning 
intensity and residual density after thinning. Thus, 
for a given BH age, cutting intensity in these trials 
was greater in poor than in good site -quality stands; 
for example at BH 20 years, 57, 50, and 41% of the IRD 
was cut on SI 85, 115 and 145, respectively. Moreover, 
for a given site quality, cutting intensity was greater 
in younger than in older stands. These relationships 
between initial density and cutting intensity explain 
some of the differences in after -thinning growth among 
site and age classes. 

Initial density may also affect the type of thin- 
ning, frequently expressed by the d/D ratio (quadratic 
mean diameter of trees cut divided by quadratic mean 
stand diameter before thinning). Consequently, after- 
thinning p.a.i. is likely to differ for stands which 
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originally differed in pre- thinning (initial) density. 

The conventional concept is that after -thinning p.a.i. 

remains below pre -cut levels until the site is re- 

occupied by the residual trees. Presumably, this delay 

will be least when (1) cutting intensity is low, (2) 

d/D ratio is low -- because the average d.b.h. of cut 

trees is smaller than that of the original stand, and 

(3) residual density is close to that required to 

occupy the site. We examined some of these relation- 

ships in our study (Table 1). 

TABLE 1. -- Estimated 10 -year changes in gross volume 

growth of Douglas -fir stands after thinning 
SI 115 stands of low, mean, and high initial 

density; d/D = 0.83 at all ages. 

Cumulative 
Volume 

Relative density' Change 
BH Before cut (IRD) After cut (TRD) When IRD is 

age Low Mean High Low Mean High Low Mean High 

Yrs RD cu ft/acre 

20 50 62 75 27 31 35 -154 -272 -336 
40 62 77 92 38 43 48 -130 -207 -213 

60 60 76 91 42 46 51 -183 -285 -319 

1Mean relative density equals the average RD of our 
sample stands for a specified BH age and site index. 

Low and high relative density is RD that is, 

respectively, 20% lower or higher than average RD. 

During 4 or more years after thinning, estimated 

gross annual growth of thinned stands is consistently 
less than growth of untreated stands (Figure 3). Re- 

covery of gross production after precommercial thinning 
at age 20 is delayed more in lower than in higher site 

quality stands. In the 10 -year period after precom- 
mercial thinning of 20- year -old, SI 145 stands, how- 

ever, SWOR predicts that annual gross growth of thinned 

stands exceeds gross growth of unthinned stands. Our 

examination of annual growth trends at individual 
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FIGURE 3. -- Predicted trends of gross annual volume 

increment (p.a.i.) after thinning average - 
density Douglas -fir stands on low and high 
quality land. 

trials on high quality sites provided little evidence 

to reject these projections. Thus, the projected re- 

ductions in 10 -year total growth on young, SI 145 

stands are very small relative to growth reductions on 

other site qualities (Figure 4). 
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FIGURE 4. -- Comparison of total 10 -year change in gross 

volume growth, by BH age and SI, after thin- 

ning average- density Douglas -fir stands; 

SWOR vs. DFSIM predictions. 

When similar thinning intensities and d/D ratios 

are simulated in DFSIM, there are major differences 

between these regional estimates and our subregional 

estimates (SWOR), especially in 20- year -old stands 

(Figure 4). Although both usually show reduced gross 

annual growth during the 10 -year period after thinning, 

SWOR and DFSIM estimates differ markedly for thinning 

in 20- year -old stands in SI 85 vs. those on SI 145. 

SWOR predicts faster recovery on good than on poor 

sites, but DFSIM predicts the opposite. Although some 

of these disagreements may be explained by small 

differences in thinning specifications, further compari- 

sons with independent data sets are needed. 

Concurrent thinning and fertilization-- Fertiliza- 

tion at the time of thinning can offset predicted 
losses in gross growth after moderate to heavy reduc- 

tions of growing stock by thinning (Figure 5). SWOR 
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FIGURE 5.-- Predicted trends of gross annual volume 

increment (p.a.i.) after fertilizing 

thinned and unthinned Douglas -fir stands 

of average density and site quality. 
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predicts a recovery of annual growth to the level of 
the untreated stand by the second year after thinning 
and fertilization of average -site stands (SI 115). In 
a 10 -year period after fertilization, however, the es- 
timated gain in gross growth from fertilizing unthinned 
stands usually is greater than gains from fertilizing 
thinned stands (Table 2). But the lesser volume of 
mortality in thinned than in unthinned stands ensures 
that a greater proportion of these smaller- growth in- 
creases from fertilization of thinned stands will be 
recovered at harvest. 

TABLE 2. -- Estimated 10 -year change in gross growth of 
Douglas -fir stands after 200 lb N /acre are 
applied to average- density unthinned vs. 
thinned stands, by site quality. 

BH 

age 
Gain from fertilization 

Unthinned Thinned Difference (UT -T) 

Yrs 
SI 85: 

- - - cu ft/acre 

20 810 661 149 
40 627 361 266 
60 565 220 345 

SI 115: 

20 858 611 247 
40 576 292 284 
60 502 200 302 

SI 145: 

20 476 313 163 
40 108 175 -67 
60 75 192 -117 

Ratios of net /gross volume growth --The ratio of 
net /gross volume growth shows the proportion of gross 
growth that is retained in the live stand and not lost 
to mortality. We used these ratios to derive average 
gains in net volume growth from our SWOR predictions of 
gross growth. The net /gross ratios varied by treat- 
ment; in summary: 

1. For untreated stands, the ratios decline with 
stand age; as untreated stands mature, volume 
lost to mortality takes an increasingly 
larger portion of gross growth. Within each 
age class, mortality claims a slightly 
greater portion of gross growth on better 
quality sites because stand development is 
faster. 

For fertilized, unthinned stands, ratios are 
slightly lower than those for untreated 
stands. This suggests that fertilization 
with 200 lbs N /acre may increase the pro- 
portion of gross growth that is lost to mor- 
tality. This conclusion is reasonable when 
fertilization is regarded as a temporary in- 
crease in site quality; thus, where the site 
is higher in a given age class, fewer trees 
are present. 

For thinned stands, ratios are consistently 
higher than those for unthinned stands. 

DFSIM also projects lower mortality losses in 
thinned stands relative to unthinned. There- 
fore, timely thinning is a means of _. re 
covering volume that could be lost to unsal- 
vaged mortality. 

4. For thinned and fertilized stands, net /gross 
ratios increase further, suggesting that 
fertilizing further reduces the low mortality 
in thinned stands of BH age 40 and older. 
This projection appears biologically plaus- 
ible; thinning reduces stress for light and 
moisture, and fertilization further reduces 
the potential stress for nutrients. 

SUGGESTIONS FOR LAND MANAGERS 

Reliability of estimates --The SWOR model is appro- 
priate for predicting growth of untreated and treated 
stands of Douglas -fir (80% or more by basal area) but 
not for hemlock or mixed conifers that are also found 
in this sample area. Like all models, however, SWOR is 

an abstraction of what happens in the real world: both 
untreated and treated Douglas -fir stands growing in 

southwest Oregon. Because -the SWOR model is based on 
data unique to southwest Oregon, however, we assume 
that estimates from this model are more accurate for 
this area than those from the regional models, DFSIM 
and RFNRP. 

Use of our estimates- -You can use volume growth 
estimates provided here and in our upcoming Forest 
Service general technical report for sample values of 
SI, BH age, and RD, or you can generate site -specific 
estimates using the equations that produced these 
sample estimates --in several useful ways: 

1. To estimate growth of individual stands. You 
can estimate future net or gross volume 
growth (p.a.i. in CUTS per acre) for un- 
treated or treated stands (fertilized, 
thinned, or both). 

To rank stands for treatment. Funds avail- 
able for fertilization or thinning are seldom 
sufficient to treat all available acres. 
Estimating gross or net p.a.i. of candidate 
stands for a 10 -year period after treatment 
is one way to rank stands for investment. In 
the absence of an economic analysis, treating 
those stands with the largest estimated gains 
in cubic volume is reasonable. This proce- 
dure would favor fertilizing stands of (1) _. 

poor and average site quality before good 
site quality and (2) young before old stands. 
If, however, premiums are placed on large 
diameter stems, fertilization of good sites 
or older stands will be more attractive. 
SWOR also indicates greater gains in gross 
p.a.i. when 200 lbs N /acre are applied to 
unthinned stands than to thinned (Table 2). 
Yet this gain in unthinned stands is dis- 
tributed on many more stems (so the individ- 
ual crop tree gain is generally less in un- 
thinned stands) and the lower ratios of net/ 
gross p.a.i. show that a lower proportion of 
these gains in unthinned stands will be avail- 
able for harvest. 

To check other estimates of growth. Pub- 
lished growth simulators (e.g. DFIT, DFSIM) 

2. 

3. 

2. 

3. 
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will estimate future stand basal area, Dg, 

stem numbers, as well as cubic volume gains. 
Moreover, some managers have proprietary esti- 
mates of volume growth. These estimates can 
be compared with those provided by SWOR to 

check that no major discrepancy exists. Such 
comparisons may reduce uncertainty, but do 

not show that one estimate is more reliable 
than another. 

Fertilization outlook --These estimates of stand 
response to nitrogen fertilization indicate cubic vol- 

ume gains comparable to those of broad regional aver- 

ages for Douglas -fir. Volume growth on fertilized 

plots exceeded that on unfertilized plots at about 70% 
of the 114 locations in Douglas -fir stands but at none 

of the eight hemlock stands that we sampled. 

Even with equal volume gains from fertilization, 

however, the economic benefits to land managers will 

vary between and within subregions depending on several 

factors including costs of fertilization, time required 

to carry the investment (years between fertilization 

and harvest), and net stumpage value of the increased 

volume from fertilization. Our data support the con- 

clusion that fertilization can be an effective way to 

increase wood production in -- Douglas -fir forests in this 

area. 

Thinning outlook --The results of this study re- 

flect the type of precommercial thinning that was done 

nearly two decades ago. Some precommercial thinnings 

were made when BH age was 20 or more years, or were 

made in younger, very dense stands that originated from 

artificial seeding. In both age classes, as much as 

80% of the starting basal area was felled so stand 

density could be reduced to about 300 stems /acre. 

Subsequent volume growth in these stands and in older, 

commercially thinned stands was less than in nearby 

untreated stands for at least 3 years on good quality 

sites .(in young stands) and for more than 10 years in 

young (poor sites) or in older stands _(Figure 3). 

These temporary reductions in stand growth following 

moderate and heavy thinning of average- density stands 

must be weighed against the potential benefits of 

concentrating site productivity into fewer trees of 

desired species and quality. Moreover, less mortality 

in thinned than in unthinned stands means that net 

production is a much greater percentage of gross 

production. 

The combination of thinning and fertilizing 

appears especially promising for increasing per acre 

growth and crop tree growth. The SWOR- estimated gains 

from fertilization indicate the magnitude of these re- 

sponses and provide a basis for selecting site, age, 

and RD combinations that are most favorable. Clearly, 

however, these potential benefits must be balanced 

against the compounded costs of a combined treatment. 

We recommend stocking control as a useful silvi- 
cultural practice in southwest Oregon. With the local 

experience and higher proportion of more uniformly - 
spaced plantations now available for precommercial thin- 
ning, thinning prescriptions can be applied more con- 
fidently than 20 years ago. 

Dick Miller, PNW Research Station, Olympia 
Gary Clendenen, PNW Research Station, Olympia 
Dave Bruce, Retired, Portland 

STEM ANALYSIS AND THE GROWTH OF SHRUBS 

Conifer height growth is often studied by counting 

the annual rings on stem sections measured at success- 

ively higher points in the boles of sample trees. ' The 

resulting age- height data summarize the growth history 

of each sample tree, making it possible to reconstruct 

the height of that tree at any given age. Sophisti- 

cated curve fitting techniques are then used to combine 

data from many sample trees and sites to produce site 

index curves. Those curves are more accurate than the 

site index curves previously constructed by accumulat- 

ing single age -height measurements from standing trees, 

and they provide excellent age and growth -rate rela- 

tionships for the species and localities involved in 

their construction. 

Similar age and growth rate relationships are 

needed for shrub species in southwestern Oregon. Most 

available growth information is based on the accumu- 

lation of single age -size measurements from standing 

shrubs, not on multiple measurements obtained through 

stem analysis. A stem -analysis study of shrub growth 

is now underway, however, and all of the measurements 

have been completed for whiteleaf manzanita 

(Arctostaphylos viscida). Fifty shrubs were sampled. 

Ages ranged from two to 87 years, and the manzanita 

shrubs varied in size from tiny seedlings to individ- 

uals with stems that were five meters long and more 

than 20 centimeters in diameter. The longest stem on 

each shrub was cut into ten centimeter -long sections. 

Annual rings were counted on each of those sections to 

determine stem length for every year of age..,for every 

sample shrub. The rings were also measured on each 

basal section to relate diameter growth and age. Crown 

measurements will be used to relate age, stem length, 

and stem number to crown volume. The age -stem length 

data have been analyzed, and polymorphic stem length 

curves have been constructed for whiteleaf manzanita. 

Snowbrush (Ceanothus velutinus var. velutinus) 

samples are now being collected, and deerbrush 

(Ceanothus integerrimus) or vine maple (Acer 

circinatum) will be sampled in 1987. Hundreds of stem 

sections will be sanded smooth and carefully measured 

to reconstruct individual growth histories for each of 

these species. The resulting curves will provide 

needed information on growth rates by age and site 

quality. They will supplement the biomass equations 

recently developed for snowbrush, deerbrush, and 

whiteleaf manzanita (FIR REPORT 8(2):8 -9). 

Don Minore 

Howard Weatherly 
PNW Research Station 

Continuing 
Education 

MAINTAINING THE LONG -TERM PRODUCTIVITY OF PACIFIC 

NORTHWEST FOREST ECOSYSTEMS 

March 31 -April 2, 1987. Oregon State University, 

Corvallis. The aim of this symposium is to summarize 

current knowledge about silvicultural impacts on long- 

term site productivity, and provide guidelines for 

Corvallis 
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maintaining or enhancing productivity. The information 
will cover all the important timber producing species 
of the northwest. Forest managers, silviculturists, 
and all resource specialists should find the program of 
interest. The information has been prepared and will 
be presented by teams comprising agency and university 
practitioners and researchers. CONTACT: Conference 
Assistant (503) 754 -2004. 

VEGETATION MANAGEMENT ISSUES FOR UPPER -LEVEL MANAGERS 

May, 1987. Oregon State University, Corvallis. A one - 
day intensive workshop on specific issues related to 
vegetation management. The course is not aimed at the 
"on the ground" forester, but rather those responsible 
for final decisions and policy formulation. It will 
also be helpful for public information officers and 
others who interface with the public. Content will 
include such topics as the efficacy of alternative 
methods of dealing with competing vegetation, environ- 
mental issues, costs, and dealing with controversy. 
CONTACT: Conference Assistant (503) 754 2004. 

EDITOR'S NOTE: The following FIR -related work- 
shops are planned for 1987. As detailed infor- 
mation becomes available, further announcements 
will appear in this newsletter and program an- 
nouncements will be mailed to all FIR Report 
recipients. In the meantime, questions should 
be addressed to the Adaptive FIR secretary, 
Lenore Lantzsch, or the workshop directors. 

INTRODUCTION TO THE SOUTHWEST OREGON VERSION OF THE 
ORGANON GROWTH AND YIELD MODEL (SW-ORGANON) 

June 23 and 24, 1987. Medford. Two identical one -day 
introductory workshops for people interested in using 
the output from SW- ORGANON for decision making. Work- 
shop directors: Steve Tesch and David Hann. CONTACT: 
Adaptive FIR (503) 776 -7116. 

OPERATION OF THE SOUTHWEST OREGON VERSION OF THE 
ORGANON GROWTH AND YIELD MODEL (SW- ORGANON) 

July 14 -15 and 21 -22, 1987. Corvallis. These identi- 
cal two -day workshops will provide hands -on instruction 
in the operation of SW- ORGANON, and a detailed explana- 
tion of how the model operates internally. Workshop 
director: Dr. David Hann, College of Forestry, OSU. 
CONTACT: Conference Assistant (503) 754 -2004. 

SOILS, SITE CLASSIFICATION AND FOREST PRODUCTIVITY IN 
SOUTHWEST OREGON 

Summer, 1987. Medford. Details to be announced. Work- 
shop director: Dave McNabb. 

OVERSTORY REMOVAL: SEEDLING DAMAGE AND FUTURE GROWTH 

Summer, 1987. Medford. One -day workshop will discuss 
overstory removal, seedling damage recovery and release 
potential. Workshop directors: Steve Tesch and John 
Mann. 

FOREST WEED CONTROL WORKSHOP 

Summer 1987. Details to be announced. Designed for 
silviculturists and others seeking to update knowledge 
of forest weed control technology. Workshop director: 
Ole Helgerson. 

Of Interest 
BLM STUDIES SHED LIGHT ON HARVESTING, STOCKTYPES, 
AND SHADE 

Two studies led by Larry Larsen, silviculturist on 
the Jacksonville Resource Area, Medford District BLM, 
are designed to increase our knowledge of seedling per- 
formance under shelterwoods and on clearcuts, and with 
regard to the effects of different types of artificial 
shade on performance of various species and stocktypes. 

Bald Point Shelterwood- Clearcut Study 

This comparison of seedling survival and growth on 
clearcut and shelterwood regenerated units was in- 
stalled in 1985 on the Bald Point timber sale southwest 
of Anderson Butte (T.39S.,R.1W.S.17). The adjoining 
units face south, have slopes of 30 percent and are 
located between 3800 and 4000 feet in elevation. The 
study site receives approximately 40 inches of precip- 
itation annually and has non -skeletal soils belonging 
to the Vannoy- Speaker series. Both sites were broad- 
cast burned and Kraft paper mulches were applied to 
seedlings after planting. Weed competition consists of 
grass with little or no brush. Stocktype treatments 
consisted of 1 +0 container grown and 2 +0 bareroot 
Douglas -fir and 1 +0 container grown ponderosa pine. 
Planting of each set of seedlings was randomly repli- 
cated 9 times within each unit. 

First -year results show similar patterns of growth 
for the three stocktypes on the clearcut and shelter - 
wood units (Table 1). The Douglas -fir bareroots were 
largest at planting and increased more in height than 
the other two stocktypes. Survival, however, appeared 

TABLE 1. -- Seedling heights (mm) and survival ( %) at 
Bald Point study. 

Shelterwood site 

Douglas -fir Ponderosa Pine 
1 +0 2+0 1 +0 
plug bareroot plug 

Planted height 208a 281b 101c 
Fall '85 226a 307b 113c 
Survival 97 99 96 

******************************************************* 

Clearcut site 

Douglas -fir 
1 +0 2 +0 

plug bareroot 

Ponderosa Pine 
1 +0 
plug 

Planted height 204a 266b 98c 
Fall '85 224a 298b 112c 
Survival 93a 93a 99b 

Treatment means in a row followed by different letters 
differ at the p <.05 level. 
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to depend on whether the seedlings were in the clearcut 

or under the shelterwood (Table 1). The three stock - 

types survived similarly well under the shelterwood, 

but analysis of variance indicated that Douglas -fir 
survived significantly poorer than pine on the clearcut 

unit, although survival of all stocktypes exceeds 90 

percent on both sites. The better survival of pine on 

the clearcut fits the pattern observed on similar FIR 

study sites. Subsequent annual measurements will 

indicate whether these differences continue into the 

future. 

Pleasant Creek Shade Study 

Most studies of artificially -applied shade and 
seedling survival in southwest Oregon have focused on 
Douglas -fir. Larry was interested in knowing whether 
other species would also benefit from artificially - 
applied shade and whether shade from debris was effec- 
tive in reducing mortality from heat. 

To answer these questions, a study was installed 
with five different stock types and three types of 
shade. The five stock types consisted of 1 +0 container 
grown and 2 +0 bareroot Douglas -fir, and 1 +0 container - 
grown seedlings of sugar pine, incense cedar, and 
Jeffrey pine. The shade treatments consisted of no 

shade, shade cards, and woody debris placed on the 

south side of the seedlings. The treatments were ran- 
domly replicated six times. 

The study site is located on a 60 -70 percent, 
south -facing slope at approximately 3000 feet in ele- 
vation, east of King Mountain (T.33S.,R.4W.,S.23). It 

receives approximately 50 inches of precipitation 
annually. Soils are rocky, but do not have a gravel 
lag overlay. For site preparation, brush was slashed 
and was burned where fuel densities were great enough. 

Shading did not affect first -year survival, but 
survival did differ significantly by stock type (Table 
2). Other studies have indicated that seedlings shaded 
with debris may be damaged by toppling debris, but 
these first -year results show no negative effects. 
Because of the steep slope of this study site, it is 

possible that debris toppled away from adjacent seed- 
lings. Likewise, survival increases associated with 
shadecards in other studies were not apparent here. 

TABLE 2.- -First -year survival ( %) at Pleasant Creek 
site. 

Survival 

Douglas -fir Sugar Incense Jeffrey 
2 +0 Pine Cedar Pine 

1 +0 bare Fir- T +0 1 +0 Aver - 

plugs roots plugs plugs plugs age 

No shade 83 92 98 87 97 91a 

Shadecards 93 95 97 92 95 90a 
Debris 82 88 97 93 88 94a 
Average 86a 92ab 97b 91ab 93b 

Treatment averages followed by different letters differ 
significantly at the p < .05 level. 

Among stock types, sugar pine survived the best 

and Douglas -fir plugs survived the least. Interest- 

ingly, survival of Douglas -fir 1 +0 plugs was markedly 

improved by shadecards but this difference was not 

statistically significant. The poorer survival of 

Douglas -fir 1 +0 plugs is congruent with results from 

other studies. 

Seedling height, however, did appear to be affect- 

ed by shading. At planting, seedling heights did not 

differ significantly, although seedlings shaded by 

shadecards were slightly taller than the others. But, 

at the end of the first growing season, seedling height 

(Table 3), height increment, and relative height incre- 

ment were significantly greater _ for seedlings with 

shade cards. This contrasts with studies which show 

little or no effect on growth from shadecards. 

TABLE 3.--First-year heights (mn) at Pleasant Creek 

_ site. 

Seedling Height 

Douglas -fir Sugar Incense Jeffrey 

2 +0 Pine Cedar Pine 

1 +0 bare IT U- i+b 1 +0 Aver - 

plugs roots plugs plugs plugs age 

No shade 217 298 271 203 269 252a 

Shadecards 231 343 294 221 273 272b 

Debris 220 304 232 194 198 230c 

Average 223ab 315d 266c 206a 247bc 

Treatment averages followed by different letters differ 

significantly at the p < .05 level. 

These preliminary results suggest that all seed- 

ling types tested can produce good first -year survival 

regardless of type of shade. Additional measurements 

will indicate whether the trends in survival and growth 

observed during 1985 hold for subsequent years. 

LOW SPRING AND SUMMER TEMPERATURES ON THE DEAD INDIAN 
PLATEAU 

Nearly a decade has passed since Don Minore, USDA 

Forest Service Pacific Northwest Station, published 

articles on the reforestation problems of the Dead 

Indian Plateau and data on below -freezing, nighttime 

temperatures during the summer. Low spring and summer 

temperatures have been a problem on the Plateau, often 

requiring maintenance of an overstory to protect seed- 
lings and saplings or planting of more frost resistant 

species. The problem has appeared less serious in 

recent years, but below freezing temperatures on June 

24, 1985 killed seedlings in many plantations. This 

event raised questions regarding the frequency of such 

events, which would affect the selection of regenera- 

tion methods. George Brown, Associate Dean in the 

College of Forestry, provided student labor to collect 

Weather Service data so that I could address this 

question. 

Weather stations with long -term records on the 

Dead Indian Plateau are limited to one maintained by 
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the Talent Irrigation District near the dam at the 
south end of Howard Prairie Reservoir. The station was 
established in late 1960, so 25 years of records are 
available for this location. Additional temperature 
data for Prospect were also collected as a check on 
variability in temperatures across the region. 

Several factors must be considered regarding the 
interpretation and application of these data. The 
temperatures necessary to kill seedlings at various 
stages of phenological development are largely unknown, 
and the nighttime temperature profile near the ground 
varies with height above ground, vegetative cover, 
topography, and location within a unit. However, an 
analysis of temperature extremes at one location can 
provide a relative index of conditions at other sites; 
i.e., if June 24th was an exceptionally cold night at 
Howard Prairie, it should have been a cold night at 
other sites. For example, when the lowest temperature 
occurring between June 16 and 30 of each year at Howard 
Prairie was compared with the low temperature at 
Prospect, two- thirds of the time the temperature at 
Prospect was the same or as much as 3 °F higher. Thus, 
the low temperature at Prospect is about 2 °F warmer 
than that at the Howard Prairie site during this time 
of year. Some larger differences in temperature were 
noted, but these could reflect clouds covering one or 
the other sites. 

For analyses, the minimum daily temperature data 
from ' Howard Prairie were divided into half -month 
periods, May 16 -31, June 1 -15 and 16 and July 1 -15. 
These time intervals should cover the period of most 
active leader growth on the Dead Indian Plateau as well 
as characterize the progressive increase in spring and 
early summer temperatures. Data for the 25 period 
between 1961 and 1985 were analyzed. The data were 
analyzed as an annual minimum series; only the lowest 
temperature in a time interval for each year was se- 
lected. 

For each time period, the 25 annual minimum temp- 
eratures were significantly correlated with the numeri- 
cal ranking of decreasing temperatures (Figure 1), pro- 
ducing a straight line relationship for each time per- 
iod. The data were quite uniform, with few outliers- 
-particularly the coldest temperatures. The minimum 
temperature increased about 3 °F from late May to early 
June; the increase from early June to late June and 
from late June to early July was 2 °F for each period. 

On June 24, 1985 the temperature dropped to 28 °F 
at Howard Prairie. It was the coldest temperature re- 
ported at this station for the period of June 16 -30. 
Excluding missing data in 1980, it was 3 °F to 16 °F 
colder than any reported since 1978; however, the 
freeze should not be considered unusual. Temperatures 
within 2 °F of this low have been reported during 5 
other years at this site. Thus, low temperatures of 28 
to 30 °F have occurred during late June on the average 
of 25 percent of the time at Howard Prairie. 

An intensive research project would be necessary 
to determine when and where low temperatures are dam- 
aging or killing seedlings and r saplings. There is 
little chance that such a project will be initiated by 
any organization at the present time. This information 
indicates that the below -freezing temperature in late 
June, 1985 was not unusual and that foresters must con- 
tinue to manage forest lands on the Dead Indian Plateau 
with the expectation of low temperatures killing sensi- 
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FIGURE 1.-- Minimum annual series analyses of low tem- 
peratures for half month periods between 
May 16 and July 15. Data are from the 

weather station at Howard Prairie, 1961 - 

1985. 

tive species in exposed areas. Where sensitive species 
were killed in June 1985, these species will probably 
be killed or their growth retarded on these or similar 
sites in the future. 

CONTROLLED CATTLE GRAZING AS A VEGETATION MANAGEMENT 
TOOL IN YOUNG PLANTATIONS 

The current ban on use of herbicides on public 
forestlands has motivated land managers to develop more 
options for vegetation management in conifer planta- 
tions. The Medford District of the Bureau of Land 
Management and the Department of Rangeland Resources at 
Oregon State University have developed research pro- 
jects to study the use of cattle grazing and seeding of 
non -native forage as silvicultural tools in the estab- 
lishment of southwest Oregon conifer plantations. 

The Muleshoe study area, located 8 miles east of 
Butte Falls, on land administered- by the BLM, is the 
first research project in this area to assess the 
ability of cattle to control competing vegetation in 
Douglas -fir' plantations on an operational basis. The 
study area is located within a mixed- conifer forest and 
is comprised of two adjacent 24 -acre sites. The sites 
were clearcut in 1984, with site preparation consisting 
of fall broadcast burning on one site and mechanical 
scarification and ripping for the other site. The 
following winter, both Douglas -fir and ponderosa pine 
seedlings were planted. 

Four treatments were applied to portions of each 
site. Paper mulch provided a state -of- the -art silvi- 
cultural practice. This area remained ungrazed. Na- 
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tive vegetation was allowed to reinvade a portion of 
each site and that area was grazed. The remaining 

portion of the site was seeded with selected grasses 

and legumes. Half of the seeded area was grazed, half 

was not. 

The underlying assumption in the application of 
grazing treatments was that the grazing behavior and 

forage preference of livestock could be exploited to 

maximize control of understory vegetation and enhance 
tree growth through the retention of soil moisture. 
The inclusion of treatments where palatable grasses and 
legumes were established provided an opportunity to 

study how maximizing palatability differences between 

conifers and forages influences vegetation control by 

livestock grazing. The grazing management employed to 

meet these objectives was: 1) to graze early, when 

available forage was in the vegetative stage and most 
palatable, 2) to graze before soil moisture was de- 

pleted, 3) to graze at a high intensity, and 4) to 

graze any significant forage regrowth which might 
occur. 

Grazing was completed on the grazed treatments in 

1985 and 1986, the first and second years following 

clearcutting. Results from browsing and trampling sur- 
veys taken both years demonstrated that when cattle 
were carefully grazed to control competing vegetation, 
injury to conifer seedlings could be kept to a minimum. 
Table 1 shows results from the scarified site, portray- 
ing the general trend in browsing and trampling be- 
havior exhibited by both livestock and wildlife (i.e., 
before cattle grazing) during the first year of the 
study. In general, elk and deer were more likely to 
browse than trample seedlings, whereas cattle were more 
likely to trample than browse. The levels of browsing 
and trampling due to cattle were relatively low on both 
sites, with overall averages being 3 percent for brows- 
ing and 6 percent for trampling. 

TABLE 1.- browsing and trampling damage on 
Douglas -fir seedlings within the scarified 
treatment area at the Muleshoe study site. 

Damage Terminals Laterals Superficial Cambial 
category browsed browsed trampling trampling 

- - - Percent of total living seedlings - - - 

Pre- 

grazing 
damage 
by wild- 
life 

1.3 15.0 0 

Cattle 
grazing 
damage 

.5 .9 4.4 4.6 

Preliminary analyses of pre -dawn and mid -day plant 
moisture stress of Douglas -fir seedling during the 
first year indicated some interesting trends, but 

showed no significant difference between treatments for 
either pre -dawn or mid -day readings. In 1986, signifi- 
cant differences did occur in plant moisture stress 
levels between the four treatments as the summer 

drought progressed (Figure 1). Cattle grazing in 1986 

occurred throughout the month of June. The control and 

seeded- grazed treatments resulted in lower moisture 

stress levels than the native -grazed and seeded- 

ungrazed treatments. This relationship between treat- 

ments was similar on both sites for pre -dawn and mid- 

day readings. 

HIGH 

-20 - 

-I 5 

-10- 

LOW 

L \\I - - CONTROL ( paper mulch) - NATIVE VEGETATION- GRAZED -- -- SEEDED VEGETATION -UNGRAZED 
SEEDED VEGETATION- GRAZED 

6/19 7/18 8/14 

DATE 

9/12 

FIGURE 1.- -Plant moisture stress for Douglas -fir seed- 

lings during 1986 on the scarified unit at 

the Muleshoe study area. 

Heavy seedling mortality in 1985 due to frost dam- 

age, plus the added influence of high levels of elk 

browsing in the fall of that year, have complicated 

analysis of grazing treatment effects on tree survival 

and growth. Nevertheless, much is being learned about 

the plant -animal -soil interrelationships inherent in 

plantation grazing. For more information on this re- 

search project contact us at the OSU Rangeland Re- 

sources Department in Corvallis; the telephone number 

is (503) 754 -3341. 

Mabel Alejandro- Castro, 
OSU Rangeland Resources Dept. 

Paul Doescher, 
OSU Rangeland Resources Dept. 

CHEMICAL THINNING WITH MSMA: FATE OF ARSENIC RESIDUES 

Chemical thinning by injection has a number of 

advantages over spacing with a chainsaw. Among other 

things, leaving dead trees standing provides protection 

for released trees while they are developing increased 

diameter and accelerating in height growth. Certain 

herbicides also provide protection from bark beetles. 

MSMA is one of the least costly herbicides for this 

purpose, and among the most effective for reducing 

beetle emergence from treated trees. Because MSMA con- 

tains arsenic, residues in standing trees are of in- 

terest. A recent article, Residues from Organic 
Arsenical Herbicides in Chemically Thinned Forests, by 

Michael Newton (Journal of Environmental Quality, Vol. 
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15), indicates that such residues are low, in non -toxic 
form, and are probably transient and of no effect to 
wildlife or humans in eastside or westside conifer 
forests. 

Amounts of arsenic used in thinning with MSMA 
range up to about 1 kg /ha. This material is concen- 
trated in foliage and fine twigs in upper crowns, and 
also in inner, bark. Trees treated in fall lose their 
bark readily 28 -32 weeks after treatment, and the wood 
inside bark contains very little of the injected 
material. The dried wood, excellent for fuel, poses no 
risk from exposure to the arsenical because of very low 
concentrations and also because the residual arsenic is 
probably all in the same form in which it is found in 
native soil, the pentoxide form. 

Residues of arsenic ultimately reaching the soil 
are at very slightly greater concentrations than native 
arsenic in forest soils. The forms in which they are 
used, and in which they remain or are metabolized, are 
all naturally occurring products found in ecosystems. 
Despite its status as a metallic element, arsenic 
compounds are cycled through various oxidation and 
reduction forms in which they transfer naturally from 
soil to air and back. Thus, this approach to thinning 
can be used without enhancing beetle activity or other- 
wise causing impacts on ecosystems other than those 
associated with reduction in stand density. 

Michael Newton 
OSU Forest Science Dept. 

SHEEP GRAZING FOR CONTROL OF COMPETING VEGETATION 
IN THE CASCADES 

The Klamath Resource Area of the Medford District 
BLM initiated a trial plantation grazing program in 
1984. Sheep are being used to graze plantations plant- 
ed between 1979 and 1985, stocked primarily with pon- 
derosa pine. Minor species include Douglas -fir, white 
fir, incense cedar, and Jeffrey pine. The program has 
thus far encompassed 800 -900 acres each year. 

A study was initiated to examine the effectiveness 
of sheep grazing as a means of controlling competing 
vegetation. Effectiveness is being measured in terms 
of seedling survival and growth. ,A 90 -acre study unit 
was selected and plots installed prior to the start of 
the 1984 grazing. The study unit is located approxi- 
mately 20 miles southwest of Klamath Falls. Elevation 
is 5200', slope is generally less than 5 percent, the 
aspect is southwest. Annual precipitation for this 
area is 20 -35 %, primarily in the form of winter snow. 
Soils are predominantly deep, loamy, very cobbly, and 
well drained. 

The study unit was originally scarified, piled and 
ripped in the summer of 1980 under a brushfield con - 
version project. Composition of the brushfield is be- 
lieved to have been primarily bittercherry, greenleaf 
manzanita and snowbrush. Original plantings of pon- 
derosa pine and Douglas -fir failed to yield an ade- 
quately stocked plantation. The lack of success is 
attributed to moisture stress and frost. 

The study uses a randomized complete block design. 
Each of the three blocks consists of three treatments- - 
an ungrazed control plot, a grazed plot and an ungrazed 
paper mulched plot. The control and paper mulched 
plots have been fenced to exclude livestock. Fifty 

seedlings within each plot are being monitored for 

survival, height growth, and diameter growth. Test 
seedlings are Jeffrey pine, planted as 1 -0 bare root 

stock in the spring of 1984 as part of a unit replant. 
Three years of data are summarized in Table 1. 

TABLE 1.-- Seedling characteristics after three growing 
seasons by treatment. 

Treatment Survival ( %) Height (cm) Diameter (mm) 

1984 

Control 56 13.3 5.6 
Mulched 71 12.6 5.5 
Grazed 72 13.5 5.7 

1985 

Control 49 
Mulched 60 
Grazed 69 

1986 

Control 47 

Mulched 58 
Grazed 67 

14.4 

14.4 
15.4 

16.7 
17.7 
18.9 

6.8 
6.9 
7.0 

7.6 
8.3 
8.6 

Study results should be viewed with some caution. 
Statistical analyses has shown that significant differ- 
ences exist only for diameters between treatments at 
the .10 level of confidence. Survival and heights were 
not significantly different after three years due to 
some unexplained variation between replications. From 
a general perspective, results of this trial program 
look promising. We are measuring consumption of 30 -60 
percent of available forage with no observable damage 
to seedlings. 

Limited growth differences can possibly be at- 
tributed to the timing of grazing. In all three years 
the sheep grazing program did not begin until July, due 
to operator problems. By July many annual grasses and 
forbs have completed their lifecycle and are less pal- 
atable to the sheep. If this target vegetation is not 
consumed while actively growing, then the potential 
benefits of grazing could be reduced. The seedlings 
will not be benefiting from the additional moisture 
available because of grazed forage. 

Pace- frequency transects were conducted prior to 
the start of the 1984 sheep grazing in order to deter- 
mine the composition of available forage. Species en- 
countered with at least a 10 percent frequency were: 

SPECIES FREQUENCY ( %) 

Needlegrass 
Snowberry 
Strawberry 
Bittercherry 
Mountain brome 
Bottlebrush squirreltail 

42 

30 
24 

15 

12 

11 

Other species present at frequencies of at least 5 
percent were Oregon boxwood, greenleaf manzanita, squaw 
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carpet, and thistle. Species present at a frequency of 
less than 5 percent included snowbrush, western serv- 
iceberry, rabbit -brush, sedge, and lupine. 

Preferred forage species seem to be nearly any- 
thing in an early -growth phase with tender leaves and 
shoots. The grasses and snowberry appear to be par- 
ticularly palatable. At utilization levels approaching 
60 percent, only maturing thistle, mullein, and green - 
leaf manzanita were by- passed. 

After three seasons of grazing the vegetation has 
been reduced when comparing the fenced area versus the 
open grazing land. Vegetative cover has been reduced 
by approximately 30 percent, brush height by 50 per- 
cent. 

Several things have surfaced as being important to 

a successful program: 

1. Timing of treatment appears to be a critical 
issue, particularly if the target vegetation 
is of a low palatability. These less tasty 
plants are much more likely to be eaten early 
in the season. 

2. Size of the vegetation is another important 
factor and should generally be less than 3 

feet in height. 

3. Units should probably be at least 20 acres in 

size and not isolated from other units. 

4. Water must be readily available on a daily 
basis, whether naturally occurring or trucked 
in. 

5. The understanding and cooperation of the 
operator and his herder are essential. They 
both need to understand the objective of re- 
ducing competing vegetation without signifi- 
cant damage to seedlings. 

Our intention is to continue this trial program at 
least through the duration of the study --1988. Our 
objective of a plantation grazing program covering 
approximately three thousand acres has yet to be met. 
We are looking forward to having two bands of sheep in 

1987 with approximately 1000 sheep each. Our operator 
also assures us that we will have one band of sheep by 
May. We hope to move the sheep through the study area 
when target vegetation is most palatable. Water will 

also be trucked by the operator to facilitate in the 

movement of the sheep through units. 

In summary, we have been encouraged by the results 
we have observed to date. A statistically significant 
benefit in diameter growth has been observed and we are 
observing reduced cover of competing vegetation without 
sustaining any real damage to grazed plantations. We 
are also receiving lots of free sheep pellets with a 

possible fertilization effect on our plantations. 

Further information on the program and study may 
be obtained by contacting Scott Senter or Dave Kelly, 
Medford BLM, or call (503) 776 4174. 

Scott Senter, Klamath R.A. 

Dave Kelly, Klamath R.A. 

REFORESTATION WITHOUT HERBICIDES 

During the last few years, public foresters have 

faced increasing pressure to limit or completely dis- 

continue the use of herbicides in timber management 

programs. This issue has resulted in a court order 

temporarily enjoining both the Forest Service and the 

Bureau of Land Management from using these chemicals, 

either operationally or for research purposes, in 

Oregon and Washington. With this ruling, the most 

cost -effective and versatile tool available for the 

control of competing vegetation was eliminated. Herb- 

icides had become so important that their loss, al- 

though perhaps only temporary, appeared to represent a 

staggering blow to intensive forest management. The 

old adage about "not putting all one's eggs in one 

basket" apparently had been borne out. The unavail- 

ability of herbicides is particularly worrisome in 

southwest Oregon, where the most important natural 

obstacle to consistently successful reforestation is 

competition for limited soil water. I would like to 

offer a few ideas about how we might approach estab- 

lishment of new plantations without herbicides in 

southwest Oregon during this interim period when they 

are unavailable to federal agencies. What follows is 

based on the premise that management policy will con- 

tinue to stress intensive forestry practices (e.g., 

artificial regeneration), in the foreseeable future, on 

most lands where it is now practiced. 

A Suggested Strategy 

The basic strategy is to promote early rapid 

growth of planted conifers, so that eventually natural 

shading by these conifers reduces the competitive 

effect of other vegetation. There may be other ways to 
approach the problem of managing competing vegetation 

during plantation establishment without using herbi- 

cides; therefore, this strategy represents just one 

possibility. Success of this particular strategy is 

based on a system with three performance criteria. 

Carefully analyze site conditions. 

* Reduce competition quickly and use 
supplemental treatments if necessary. 

* Strive for operational perfection. 

Carefully analyze site conditions 
For the purpose of reforestation planning, units 

scheduled for harvesting should be carefully evaluated 

to estimate the environmental conditions that are 

likely to exist at the of planting and for several 

succeeding years thereafter as a result of harvest and 

post- harvest operations. This means an on- the -ground 

analysis. Surveys should reveal the extent of dormant 

hardwood seed in the duff or the potential for hardwood 
sprouts or invasion of herbaceous vegetation. Short- 

cuts in the site evaluation process can lead to serious 
post -planting vegetation management problems. Antici- 

pating the environmental conditions that the seedlings 

will experience is crucial to the preparation of an 

appropriate prescription that reduces competition where 

necessary, thereby enhancing seedling survival and 

growth. 

Reduce competition quickly and use supplemental treat- 

ments if necessary 
Few would argue against the fact that competing 

vegetation reduces conifer seedling growth and often 
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increases mortality, or that herbicide applications are 
effective in significantly reducing these effects. 
But, without the use of herbicides, managing the compe- 
tition becomes more difficult. The key may be to se- 
lect those nonchemical treatments or combinations of 
treatments which immediately reduce the effect of com- 
peting vegetation and enhance seedling performance dur- 
ing the first few years following planting. To gen- 
eralize, healthy seedlings, correctly planted at the 
appropriate time into an environment with little or no 
competition will show a rapid growth increase during 
the first 4 -5 years, provided recovery of competing 
vegetation is slow. It has been my observation that 
once seedlings begin rapid growth, the probability of 
mortality significantly decreases, and the urgency for 
additional vegetation management treatments becomes 
less critical. This does not imply, however, that 
future release treatments are unnecessary to maintain 
or maximize growth. The choice of treatment is depen- 
dent upon such things as site conditions, the species 
to be controlled, treatment efficacy, and the cost. 

There are several nonchemical treatment alterna- 
tives about which some information is available (see 
box below). However, treatments such as preharvest 
underburning, brush slashing, grubbing and hand - 
pulling, grazing, or the use of slow -release fertil- 
izers at the time of planting have not been adequately 
tested in southwest Oregon, either individually or in 
combination with other treatments. It is important to 
remember that each treatment mentioned in this article, 
particularly those intended to directly control compet- 
ing vegetation, really represents a broad category with 
numerous variations. Many treatments have not been 
adequately researched, however, and experience in their 
use is lacking. 

Regardless of what treatments or variations are 
used, the goal is to promote rapid seedling growth. 
Once the seedling has developed a root system capable 
of meeting its moisture requirements, and its growth 
has accelerated, establishment is reasonably assured, 
even in conditions of light to moderate competition. 
After conifers have gained sufficient stature to cast 
increasing amounts of shade, growth of most competing 
vegetation will start to decline. Achieving this goal 
will require careful planning and coordination, with a 
small margin for error. Treatments should be mutually 
supportive and integrated into the prescription to 
achieve the desired- -effect. 

Strive for operational perfection 
We have - always recognized the need to apply exist- - 

ing technology in a way designed to meet our management 
objectives or goals. The care and attention to detail 
that are exerted in carrying out the actual operations 
designated in the reforestation prescription clearly 
influence the outcome. Exercising care in the imple- 
mentation phase (including contract administration) is 
just as important as choosing the most appropriate 
treatments for a particular site. 

Some final thoughts 
I would like to think that the current problems 

surrounding the use of herbicides are temporary, but it 
is likely that the debate will continue. This is not 
to imply that herbicides should be abandoned, but 
rather that we should seek ways of diversifying vege- 
tation management programs. This should be viewed as 
an opportunity and a challenge, rather than an insur- 
mountable obstacle. Adversity frequently promotes in- 
genuity, and we really have no choice but to face the 
problem head -on. 

Preharvest underburning 
in mature conifer stands. 
(This may require two or 
more burns conducted over a 
period of several years.) 

Grubbing and hand -pulling 
brush germinants and seed- 
lings. (May be used alone 
or in combination with 
prescribed burning or 
machine site preparation 
treatments. Several appli- 
cations may be necessary.) 

- .Machine site preparation. 
(Largely confined to sites 
with slopes of less than 
35 percent. May require 
another type of follow - 
up treatment, depending 
upon site conditions.) 

Animal damage control. 
(Depending upon the 
animal pest, control 
treatments vary in 

effectiveness and may re- 
quire annual maintenance 
or retreatment. Used as a 

supplemental treatment.) 

Prescribed burning, as 
used traditionally for 
site preparation. (May 
require another type 
of follow -up treatment 
such as paper mulching, 
slashing, etc.) 

Scalping. (Useful pri- 
marily for the temporary 
control of herbaceous 
vegetation, but is not 
particularly effective 
unless scalps are large 
and repeated several 
times.) 

Artificial shade. (Im- 
proves seedling survival 
on south aspects. Used as 
a supplemental treatment.) 

Slow release fertilizers. 
(Initial results show sig- 
nificantly greater seedling 
growth on one study site. 
Used as a supplemental 
treatment.) 

Brush slashing. (Can be 
done either before and /or 
after prescribed burning 
or machine site prepara- 
tion treatments. May re- 

quire several applica- 
tions. Herbaceous vegeta- 
tion may replace brush on 
some sites.) 

Grazing. (May have some 
benefit, but the number 
of sites where this may 
be useful is probably 
limited.) 

Paper mulching. (May be 
effective in controlling 
herbaceous vegetation, 
but difficult to main- 
tain in steep terrain. 
May require replacement.) 

Genetically -improved 
planting stock. (This 
option is a number of 
years off, but will un- 
doubtedly come into wide- 
spread use as suitable 
seed becomes available. 
Used as a supplemental 
treatment.) 
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Recent 
Publications 

Copies of the following publications are available from 

the source noted in parentheses at the end of each ab- 

stract. Addresses for sources are listed below: 

(OSU) - Forestry Business Office, College of 
Forestry, Oregon State University, 
Corvallis, OR 97331. 

(PSW) - Publications, 
Station, P.O. 

94701. 

(PNW) - Publications, 
Station, P.O. 

97208. 

Pacific Southwest Research 

Box 245, Berkeley, CA 

Pacific Northwest Research 
Box 3141, Portland, OR 

FOREST SOIL ASSOCIATIONS OF SOUTHWEST OREGON by S.C. 

Stearns -Smith and D.W. Hann. 1986. Forest Research 
Laboratory, Oregon State Univ., Corvallis, OR. Misc. 

Map. This map provides an updated and unified overview 
of the general soil associations within the interior 

southwest Oregon region. It is intended for use in 

general education about regional soils and landscapes, 

and in broad -scale planning. Soil mapping concepts 
currently used by the USDA Soil Conservation Service 
(SCS) were chosen for this map to standardize and up- 
date various sources and to cross -correlate dissimilar 
sources (such as USDA Forest Service Soil Resource In- 

ventories). Mapping of areas not covered by SCS maps 

combined a variety of other sources, including second- 

ary soil maps, geology maps, personal communications 
with regional soil scientists, and soils data collected 
in conjunction with the OSU FIR Southwest Oregon Growth 

and Yield Project. (OSU) 

EVALUATING STATISTICAL VALIDITY OF RESEARCH REPORTS: A 

GUIDE FOR MANAGERS, PLANNERS, AND RESEARCHERS by Amanda 

L. Golbeck. 1986. Gen. Tech. Rep. PSW -87. USDA 

Forest Service, Pacific Southwest Forest and Range 

Experiment Station, Berkeley, CA. Publication of a 

research report does not guarantee that its results and 

conclusions are statistically valid. Each statistical 

method serves a particular purpose and requires certain 
types bf data. By using this report as a guide, 

readers of research reports can better judge whether 
the statistical methods were appropriate, how closely 
measurements represent the concept being studied, and 
how much confidence to place in the conclusions. 

Descriptions of sampling methods and of possible biases 

show how results can be better evaluated with respect 

to sampling. (PSW) 

VARIABILITY OF NITROGEN AND CARBON IN SURFACE SOILS OF 

SIX FOREST TYPES IN THE OREGON CASCADES by D.H. McNabb, 
K. Cromack, Jr., and R.L. Fredriksen. 1986. Soil 

Science Society of America Journal 50:1037 -1041. Soil 

samples were collected from sites typical of six forest 

habitat types in the western Oregon Cascades to deter- 
mine the variability in total N, C, and mineralizable 
N. Within each type, 20 samples of surface soil (0 -15 

cm deep) were removed from around the outside perimeter 

of a 0.25 -ha plot. Averages of 23, 28, and 70 samples 

were needed to estimate the population mean of total N, 

C, and mineralizable N, respectively, with an accuracy 

of ±0% at a 95% probability level. Variability was not 

reduced by reporting data on the basis of mass per unit 

area rather than concentration, but the method of re- 

porting data affected the relative ranking of sites. 

Within -site variability generally was not related to 

microsite differences in slope or coarse fragment 

content. (OSU) 

EFFECTS OF SITE PREPARATION ON PONDEROSA PINE (Pinus 

ponderosa), ASSOCIATED VEGETATION, AND SOIL PROPERTIES 

IN SOUTH CENTRAL OREGON by D.W. Ross, W. Scott, R.L. 

Heninger and J.D. Walstad. 1986. Can. J. For. Res. 

16:612 -618. Eight years after installation, six site 

preparation treatments were compared for effects on 

soil chemical and physical properties, nonconiferous 

vegetation, and the survival and growth of planted pon- 

derosa pine (Pinus ponderosa Laws.). Treatments in- 

cluded a logged -only control, ripping, brush blading, 

disking, chemical spraying (herbicide), and chemical 

spraying followed by disking. The brush -blade and 

chemical -disk treatments showed the greatest reduction 

in nutrient levels (total N,S, and C, and extractable 

P) compared with the control within the lower zone of 

soil sampled (15 -25 cm depth). The chemical -only and 

disk -only treatments resulted in smaller decreases in 

nutrient levels, while ripping appeared to have only 

minor effects on soil chemical properties. Similar 

trends were noted in the upper soil zone (0 -10 cm), 

although the differences were not statistically sig- 

nificant. Brush blading and both disking operations 

increased soil bulk density in the upper soil zone, but 

not in the lower soil zone. Aboveground biomass of 

shrubs was highest on the control treatment, followed 

by the rip, disk, brush -blade, chemical, and chemical 

disk treatments. Pine survival was 78% or better for 

all treatments except the rip and control. The chemi- 

cal -disk and chemical treatments resulted in the best 

height growth, followed by the disk, brush -blade, rip, 

and control treatments. A strong negative correlation 

existed between the amount of brush and pine biomass 

after 8 years. This study illustrates the importance 

of weed control to achieve maximum survival and early 

growth of planted pines in south central Oregon. (OSU) 

SILVICULTURAL VALUE OF CHEMICAL BRUSH CONTROL IN THE 

MANAGEMENT OF DOUGLAS -FIR by J.D. Walstad, J.D. Brodie, 

B.C. McGinley and C.A. Roberts. 1986. West. J. Appl. 

For. 1(3):69 -73. Retrospective analyses of three coni- 

fer sites in western Oregon and Washington were con - 

ducted to determine the long -term silvicultural impact 

and economic value of chemical brush control treatments 

performed 10 to 25 years earlier. Comparisons between 

areas treated with phenoxy herbicides and untreated 

areas of the sites revealed significant differences in 

stocking and growth of Douglas -fir (Pseudotsuga 

menziesii). On two sites, invading red alder (Alnus 

rubra) virtually excluded conifers in the absencé o 
E rusi control. On the untreated area of the third 

site, dense growth of varnishleaf ceanothus (Ceanothus 

velutinus var. laevigatus) reduced Douglas -fir stocking 

and diameter growth. On all three sites, projections 

of mature yield and economic returns based on current 

stand conditions indicated substantial benefits for 

areas where brush control treatments were applied. 

(OSU) 
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TAPER EQUATIONS FOR SIX CONIFER SPECIES IN SOUTHWEST 
OREGON BY O.K. Walters, D.W. Hann. 1986. Forest 
Research Laboratory, Res. Bulletin 56, Oregon State 
University, Corvallis. Taper equations predicting 
upper stem diameters inside bark are presented for 
Douglas -fir, grand fir, white fir, ponderosa pine, 
sugar pine, and incense -cedar. Because height to crown 
base significantly improves the model, an equation pre- 
dicting height to live -crown base also is developed for 
foresters lacking actual crown measurements. The final 
taper equation may be manipulated to yield estimates of 
merchantable height and volume to any top diameter as 

well. A summary chart shows how to apply the final 
equations, which predict diameter inside bark above 
breast height to any height, merchantable height, and 
merchantable volume inside bark above breast height to 

any top diameter inside bark, as well as other equa- 
tions which predict diameter and merchantable volume 
inside bark below breast height to any stump height. 
(OSU) 

VEGETATIVE COMPETITION, SITE PREPARATION, AND PINE 
PERFORMANCE: A LITERATURE REVIEW WITH REFERENCE TO 

SOUTHCENTRAL OREGON by D.W. Ross and J.D. Watstad. 
1986. Forest Research Laboratory, Oregon State Univer- 

sity, Corvallis. Research Bulletin 58. This report 
focuses on the effects of site -preparation treatments 
on the performance of planted pines. It is based pri- 
marily on literature dealing with ponderosa pine in 

southcentral Oregon, although information is drawn from 
similar geographic regions and other pine species as 

well. Methods to control undesirable vegetation during 
plantation establishment are discussed in relation to 

expected silvicultural benefits and possible adverse 
effects of treatments on long -term site productivity. 
Mechanical treatments are emphasized, since these are 

the most widely used methods of site preparation in 

southcentral Oregon. (OSU) 

USERS GUIDE FOR SEEDS OF WESTERN TREES AND SHRUBS by 
William I. Stein, Rodger Danielson, Nancy Shaw, Scott 
Wolff, David Gerdes. 1986. Gen. Tech. Rep. PNW -193, 

Portland, OR, USDA, Forest Service, Pacific Northwest 

Research Station, 45 p. This guide briefly covers 

recommended practices for maintaining the identity of 

seeds, for sampling them, and for testing them for 

quality. Practices associated with the testing and use 

of tree seed have developed over many years, whereas 

those for shrub seed are just developing. Selected 

references, excerpts from official seed testing rules, 

addresses of seed testing laboratories, and sources of 

information for shrub seed are included. (PNW) 

ECOLOGY, PATHOLOGY, AND MANAGEMENT OF PORT- ORFORD- 

CEDAR (Chamaecyparis lawsoniana) by D.B. Zobel, L.F. 

Roth, and G.M. Hawk. 1985. Gen. Tech. Rep. PNW -184, 

Portland, OR: U.S. Dept. of Agriculture, For. Serv., 

Pacific Northwest Forest & Range Experiment Station. 

Information about the biology, diseases, and management 

of Port -Orford -cedar was collected from the literature, 

from unpublished research data of the authors and the 

USDA Forest Service, conversations with personnel in- 

volved in all facets of Port -Orford -cedar management, 

and visits to stands throughout the range of the 

species. Information is summarized and presented re- 

garding species characteristics, distribution, envir- 

onment, vegetation, autecology, usage, past management, 

and the biology and effects of the most important path- 

ogen. Recommendations for managing the species in the 

presence of this pathogen, Phytophthora lateralis, were 

developed. Presence of this introduced pathogen will 

complicate the management of Port -Orford -cedar and 

somewhat reduce the area where it can be grown, but 

production of future crops of cedar should be possible 

given careful, consistent application of the guidelines 
presented. (PNW) 
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