
VOL. 9 NO.2 

IIA 
Report. 

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. 
The FIR Program assists 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 Staff, 

Ole T. Helgersßp 
Reforestation 'Specialist 
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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. 

Adaptive FIR 
This study uses conifer seedlings planted on repre- 

sentative sites to test the potential for reforestation 
of lands withdrawn from the Medford District's allow- 
able cut land base because of reforestation difficulty. 
Sites have been planted with two stocktypes of Douglas - 
fir (1 -0 plugs and 2 -0 bareroots), with sites under 
2700 feet in elevation also planted with ponderosa 
pine. Sugar pine was planted on two sites. 

Two additional sites were planted in early spring 
1987, bringing the total number of planted test sites 
to 39 (includes three sites shared with the Fundamental 
FIR study of reforestation systems). Values for mini- 
mum survival were lower than at the end of 1985, yet 26 
of 35 sites had maximum seedling survival greater than 
70 percent and 30 of 35 sites had maximum seedling sur- 
vival greater than 60 percent (Table 1). 

TABLE 1.-- Seedling survival on Regeneration Potential study sites. 

Site (Years of 
observation) Aspect 

Percent Survival 
Stock type and Species' 

1 -0 

Plug 

DF 

2 -0 
Bare- 
root 
DF 

Plug -1 
DF 

1 -0 
Plug 

PP 

2 -0 
Bare- 
root 
PP 

1-0 
Plug 
SP 

Tin Pan Peak(5) W 88 98 90 97 

Salt Creek(4)2 70 88 99 

Dutch Herman#1(3) N 78 88 
Hog Remains(3) N 63 91 

Julie Creek(3) S 40 76 
Negro Ben(3) S 73 74 98 

Forest Belle(3)3 S NA 86 
Peggler Butte(3) S 49 49 
Rock Creek(3) S 65 61 95 

Steven's Creek(3) S 34 50 91 87 
Textor Gulch(3) W 87 85 92 95 
Walker Return(3) S 62 82 

Blue Gulch(2)3 N NA 99 

Brandt Crossing(2) S 91 73 97 

Buckhorn #1(2) S 79 70 65 

Burton Butte(2) N 76 76 97 

Chrome Umbrella(2) S 97 94 

Dutch HermanM2(2) N 90 79 

West Left 
W 91 91 94 

Limp Hog(2) S. 35 19 54 

Marial Ridge(2) S 94 97 

Millcat(2) N 87 84 73 

Miller Gulch(2) S 73 38 
Myrne Return(2) N 73 84 
Pickett Again(2) S 89 74 95 

Rocky Ravel(2) N 81 90 

Wolf Gap(1) . 

S 92 95 

South Left 
Fielder(2) ` S 99 85 

Buckhorn II(d) , S 81 61 94 

China Ridge(1) S 98 85 97 

Dutch Herman III(1) N 97 88 
Hayes Creek (1) 95 87 
Howard Quick(1) N 78 91 

Low Crow(1) N 92 58 88 82 
Missouri Blowdown(1) N 100 94 

Old Ben(1) S 98 94 87 

Totten Creek(1) 99 81 97 

1 DF = Douglas -fir, PP = ponderosa pine, SP = sugar pine. 

2 Douglas -fir data are averages of shaded and unshaded seedlings. 

3 Douglas -fir data for Blue Gulch, Miller Gulch, and Forest Belle 
courtesy of Pete Owston, PNW. 

Results for the first site planted, Tin Pan Peak, 

show that survival and growth after five years can be 

quite good on dry sites when good quality planting 
stock is properly planted and followed with good 
control of weeds. On other test sites, the greater 
decrease in survival after planting has primarily been 
caused by greater weed competition from the use of less 
effective manual weed control, with improper planting 
and heat damage also killing seedlings. Maximum and 
mean survival show little apparent relationship with 
sunshine and available water, but minimum survival 
values tend to be least on the hotter and drier sites. 

Future plans include continued annual measurement 
of seedling survival and growth to obtain five years of 
data for each study site, and measurements of soil and 
floristic characteristics of each site. Details of 
this study have been reported in FIR Reports 3(4):4, 
4(1):1, 4(4):4, 5(2):6 -7, 5(4):4, 6(4):4, and 8(4):2 -3. 
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HARDWOOD OVERSTORY INJECTION - DOUGLAS -FIR UNDER - 
PLANTING 

Stands of now unmerchantable hardwoods growing in 

the Siskiyou Mountains have the potential to be con- 
verted to more valuable stands of Douglas -fir by under - 
planting. This study compares survival and growth of 
two stocktypes of Douglas -fir Douglas -fir (I -0 container grown 
plugs and 2 -0 bareroots) planted under hardwood stands 
injected with triclopyr amine or left untreated. The 
hardwood stands, located northwest of Galice, OR, were 
injected in September, 1981. The Douglas -fir seedlings 
were planted spring of 1982, and because of deer 
browsing, again in 1983. Seedlings planted in 1983 
were protected against deer with plastic mesh tubes. 

Under injected hardwoods, survival of the 1983 
seedlings remains high at 98 percent, seedling height 
averages 979 cm and diameter 11.8 mm, although treated 
hardwoods are sprouting. Under the untreated hard- 
woods, seedling survival continues to decrease (Table 
1), seedling height averages 487 cm and diameter 5.1 
mm. 

TABLE 1. -- Survival of Douglas -fir seedlings planted 
under herbicide- treated and untreated hard- 
wood stands. 

Untreated Control 
1 -0 2 -0 

Year Plugs Bareroots 

Herbicide 

Injected 
1 -0 2 -0 

Plugs Bareroots 

1983 99 92 100 96 
1984 94 85 100 96 
1985 91 83 100 96 
1986 87 76 99 96 

This study has been previously reported in the FIR 
Report 4(4):3 -4, 5(4):5, 6(4):2, and 7(2):2 -3. 

OH 

FIVE -YEAR OBSERVATIONS ON SHADE STUDY: 
PLANTING PRACTICES AND MAINTENANCE APPEAR MORE 
IMPORTANT THAN SHADING 

Four shade treatments (shade cards placed east or 
south of a seedling; styrofoam coffee cups inverted 
around a seedling's base; and unshaded seedlings) were 
tested on 2 -0 bareroot Douglas -fir seedlings planted on 
two sites: Lick Ridge, a reclaimed brushfield that 
receives approximately 35 inches of precipitation per 
year, and that was once classified as not being capable 
of supporting commercial timber; and Julie Creek, a 
site that supported large Douglas -fir before harvest in 
1981, and that receives approximately 80 inches of 
precipitation per year. 

After five years, shaded seedlings survived better 
than unshaded seedlings on both test sites, with sur- 
vival changing little after the first year (Table 1). 
But seedling survival did not differ significantly 
among the three types of shade at either site, suggest- 
ing that: shading a seedling's base may prevent most 

mortality; shading foliage is less important; and that 

shadecards placed on the east enhance seedling survival 

despite likely increased heat loads on the seedling in 

the afternoon. 

TABLE 1.-- Survival of artificially shaded Douglas -fir 
seedlings for the first through fifth years 
after planting. 

Site and Year 

Percent Survival 

Control 
East 

Shadecard 
South 

Shadecard 
Styrofoam 

Cup 

Lick Ridge: 
1982 94 99 100 99 
1983 89 97 100 99 
1984 89 97 99 99 
1985 89 97 99 99 
1986 89 97 99 98 

Julie Creek: 
1982 72 85 94 89 
1983 69 82 89 85 
1984 67 78 86 83 
1985 63 78 86 82 
1986 62 77 85 81 

More interesting were differences in survival and 

growth between the two test sites. Seedlings on the 

drier Lick Ridge site survived better and grew more 

than seedlings on the more mesic Julie Creek site. 

After five years, average survival for all Lick Ridge 

seedlings was 96 percent, while survival of all seed- 

lings at Julie Creek averaged 76 percent. Average 
height for the seedlings on Lick Ridge was 147 cm, 

whereas average height for the Julie Creek seedlings 
was 84 cm (Figure 1). The Julie Creek seedlings were 
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FIGURE 1.-- Seedling heights at Lick Ridge and Julie 
Creek sites. PL denotes time of planting. 
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of initially poorer quality, planted later in the 
spring, were in greater competition with brush and 
forbs, and were browsed by deer. The seedlings at Lick 
Ridge now have every indication of being established 
and may now be interfering with each other, but the 
seedlings at Julie Creek, the better site, have not yet 
exerted dominance over competing brush. 

Details of this study have been reported in FIR 
Reports 3(4):4, 4(4):4, 5(1):5 -6, and 5(4):5. Two year 
results were published in Tree Planters' Notes 36(4):- 
7-12. 

OH 

Fundamental FIR 
RESEARCH ON RAVELING SLOPES 

Steep slopes of stony or skeletal soils often de- 

velop a mantle of gravel and cobble -sized coarse frag- 

ments. These sites, common in southwest Oregon, are 

also found in many parts of the world. The rock mantle 
may exceed three feet in depth, but in forested areas 
the stony layer (often called gravel lag) usually 
ranges from 4 to 20 inches in depth. 

In our study of more than 90 clearcut units 
scattered over the five southwest Oregon counties, most 
sites were successfully restocked, and plantation 
failures were usually caused by some factor other than 
raveling gravel. Deer or rodent damage was common, 
with seedlings nipped almost at ground level. On some 
sites examined soon after planting, we found that where 
there was a general failure of the plantation, the 

seedlings had not broken bud or developed new roots. 

This may indicate that seedling or planting quality, or 
time of planting, was not appropriate for these harsh 
sites. 

There is no doubt that raveling particles and 
downslope shifting of logging slash can affect planted 
seedlings. McNabb (FIR Report 9(1):4) describes seed- 
ling damage or burial on an actively raveling slope 
with the proportion of seedlings lost to ravel ranging 
only between 2 to 3 percent. Seedling losses on other 
sites, however, can be greater. Berntsen (1958) re- 

ported a loss of 23% of 2 -0 and 8% of 3 -0 Douglas -fir 
stock due to surface movement of soil, rocks, and slash 
on a steep slope on the Andrews Experimental Forest in 
Oregon's central Cascades. We feel that the major 
problem on raveling slopes lies with the difficulty in 
properly planting suitable seedlings on an operational 
basis. The overall survival on several other FIR 

research sites indicates that prompt regeneration of 
raveling slopes is possible. 

To predict conditions a seedling will encounter, 
we closely examined the characteristics of the gravel 
mantle on three raveling slopes in southwest Oregon 
forests. We developed a method for collecting undis- 
turbed soil samples using liquid nitrogen to freeze a 

column of rocks and soil to a depth of 18 inches. On 
many slopes, the gravel mantle is discontinuous and 
small islands of gravel -free surface soil exist. 
Samples of the gravel mantle from three sites show that 
coarse and fine gravel constitute 85 to 94 percent of 
the mantle by weight. To survive, seedlings planted in 

this layer must draw adequate moisture and nutrients 

from the limited amount of fines and organic matter 
between the gravel particles. This space, predominated 

with organic matter, is permeated with large and fine 

roots. Small Douglas -fir germinants (1 to 2 inches 

tall) were carefully excavated and were observed to 

generally have a single root extending to a depth of 8 

to 15 inches. This is in strong contrast to the form 
of typical planting stock used in reforestation on 

these sites. The tap root of a natural seedling is 

several times larger than its shoot length, and threads 
its way through the organic material in the gravel 

layer. Neither type of seedling may survive unless the 
root system exploits a soil layer with adequate water 
holding capacity. 

The gravel mantle thickness varies greatly and is 

not easily predicted. The location of individual trees 

or stumps, however, may be a useful indicator of the 

most favorable microsites on a slope. We accurately 
mapped the location of the stumps of all harvestable 
trees on large areas of two slopes. We used equations 
for SW Oregon developed by Hann (1986) to estimate the 
projected area of the forest canopy. 

Trees of commercial species were not uniformly 
distributed in the original stands. For example, the 
area projected to be covered by the original canopy of 
the stand at our north Umpqua study site was only 50 

percent of the harvest unit. An intensive stocking 
survey showed that the area formerly covered by 

merchantable conifers, contains about 80 percent of the 
seedlings on the unit and would be classed as meeting 

target level stocking for the site. A conventional 
stocking survey of the whole unit would probably rate 
the unit as below minimum standards. We conclude that 
it is unreasonable to expect many seedlings to grow 
when planted on a strict uniform spacing on these 
sites. 

When the data from all three sites are analyzed, 

we expect to develop criteria to judge plantability and 
probability of survival. Managing the forest on these 
raveling slopes requires a recognition of the unique 
characteristics of these sites. Some modification of 
planting techniques, seedling spacing or location, and 
methods of evaluating restocking success would seem to 

be in order to keep these lands in forest production. 
Other studies [FIR Report 3(4):9, 4(4):3, 5(3):2, 
7(4):3] have also reported on reforestation efforts on 
similar sites in southwest Oregon. 

For more information, contact us at the Department 
of Forest Engineering, College of Forestry, Oregon 

State University, 97331. (503) 754 -4952. 

H.A. Froehlich 
D.W. Miles 

Of Interest 
DO MYCORRHIZAL FUNGI FIND REFUGE WITH COMPETING 
VEGETATION? 

In the hot, droughty environments of southwestern 
Oregon, hardwoods rapidly occupy sites after timber 
harvest. Numerous studies have documented the detri- 
mental effect of competing vegetation on the growth 
and survival of young conifers. Although competition 
from hardwoods is of major concern to foresters, recent 
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work by Mike Amaranthus, a soil scientist for the 

Siskiyou National Forest, indicates that under some 

conditions, madrone and manzanita can also enhance 
conifer seedling growth and survival. These hardwoods 
may host the same species of mycorrhizal fungi as 

Douglas -fir seedlings, acting as reservoirs of fungal 

inoculum to aid conifer establishment. 

Our study (funded by the National Science 
Foundation), used a greenhouse bioassay to address the 
following questions: 

1. Does the number of mycorrhizal root tips 
differ between Douglas -fir seedlings grown in 
soils collected beneath hardwood sprout 
clumps vs. within openings at various 
distancesT 

2. Does growth differ between Douglas -fir seed- 

lings grown in soils collected from beneath 
hardwood sprout clumps vs. within open areas? 

3. Nitrogen mineralization under anaerobic 
conditions is an index of nitrogen 
availability that correlates closely with 
conifer growth. Does the rate of mineral - 
izable nitrogen differ for soils found 
beneath hardwoods vs. in open areas? 

We sampled skeletal soil from two clearcuts 
typical of the Siskiyou Mountains, moderately covered 
(approximately 30 percent) with tanoak, canyon live 

oak, and madrone. Soil was collected from beneath 
sprout clumps of hardwoods and from openings at various 
distances (1 to 6 meters) from hardwoods. Douglas -fir 
seedlings were grown from seed in pots containing a 

mixture of soil (from the various collection points) 

and peat -vermiculite for use in the greenhouse bio- 

assay. A portion of the soil -peat -vermiculite mix was 
Pasteurized (170 °F) to monitor mycorrhizae contamin- 
ation in the greenhouse. Sub -samples of un- Pasteurized 
soils were also analyzed for mineralizable nitrogen. 

Seedlings grown in soil from beneath hardwoods had 
significantly greater shoot dry weights, root dry 

weights and more total mycorrhizal root tips than seed- 
lings grown in soils from open areas and Pasteurized 
controls (Table 1). Seedling dry weights and mycor- 

TABLE 1.- -Mean biomass and mycorrhizal root tips of Douglas -fir seed- 
lings grown in soils collected beneath the crowns of hard- 
woods, in the open and Pasteurized controls. 

Soil 

Source 

Shoot Dry 
Weight 

(9) 

Root Dry 
Weight 
(9) 

Mycorrhizal Root 
Tips 

Site 1 

nyon live oak 11.24a* 9.80a 541e 
Madrone 11.38a 8.88b 569e 
Tanoak 10.28a 8.73b 502b 
Open 4.94c 5.11d 345c 
Control 7.50b 6.47c 316c 

Site 2 

9.94b* 10.15a 523b ai ÿon live oak 
Madrone 10.93a 9.06b 585a 
Tanoak 10.85a 9.76a 601a 
Open 4.49d 6.68d 359c 
Control 8.48c 7.37c 207d 

* Column means for each site with the same letter do not significantly 
differ (alpha 0.05). 

rhizal root tips decreased significantly in soil 

samples beyond two meters from the hardwoods (Table 2). 

Nitrogen mineralization rates were greater for 

soils collected under hardwoods than soils from open 

areas. Mineralization rates for soil from under canyon 

live oak were more than four times greater (Figure 1). 

In this greenhouse study, the enhanced growth of 

Douglas -fir seedlings in the hardwood soils was likely 

caused by greater nitrogen availability or mycorrhizal 

formation, or both. Like Douglas -fir, the three hard- 

wood species tested are ectomycorrhizal, and in nature, 

Douglas -fir seedlings growing within a certain distance 

of these hardwood species may form mycorrhizae more 

rapidly than Douglas -fir growing at greater distances. 

On droughty, nutrient poor sites, rapid mycorrhizal 

formation is important for good seedling growth. Hard- 

woods can compete with conifer seedlings for light and 

water, but our results show that hardwoods may benefit 

Douglas -fir seedlings. Whereas too much hardwood cover 

is undesirable, some presence may be preferable to 

none. More field work is underway to assess whether 

TABLE 2. --Mean biomass and mycorrhizal root tips of Douglas -fir seed- 

lings grown in soil collected at different distances from 

hardwoods. 

Distance (m) 

Shoot Dry 
Weight 

(9) 

Shoot Dry 
Weight Mycorrhizal Root 

(9) Tips 

1 6.24a* 9.68e 580e 

2 6.68e 10.32a 550e 

4 3.41b 5.13b 323b 

5 2.94b 5.08b 378e 

6 3.19b 4.56b 288b 

* Column means with the same letter do not significantly differ 

(alpha = 0.05). 

FIGURE 1:-- Mineralizable nitrogen (anaerobic) in soils 

collected beneath hardwoods and in the open. 
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other soil characteristics may be related to hardwood 
presence and the growth of conifer seedlings. 

For additional information contact us at the 
Department of Forest Science, Oregon State University, 
Corvallis, OR 97331. (503- 754 

Sue Borchers 
Dave Perry 

PREDICTING SEEDLING QUALITY WITH VARIABLE CHOROPHYLL 
FLUORESCENCE 

An article in "Solutions" 1(1), 1987, a new 
reforestation newsletter published by the Research 
Branch of the B.C. Ministry of Forests, describes a 
simple, rapid, non -destructive method of evaluating a 
seedling's physiological status. The technique, 
variable chlorophyll fluorescence, has been known by 
plant physiologists for more than 40 years. Its 
application to reforestation is now being developed by 
Canadian researchers led by Dr. Bill Vidaver at Simon 
Fraser University in Vancouver, B.C. This method 
potentially holds several advantages over other methods 
of determining seedling quality: 

- a seedling's vigor can be determined in a 
matter of minutes 

- large numbers of seedlings can be sampled in a 
short time period in the field or in the nursery 

a commercial- version will be inexpensive and 
easy to operate 

manpower needs are minimal 

the same sample of seedlings can be tested 
repeatedly at various critical stages, e.g., during 
nursery culture, at lifting, during storage, at time of 
planting, and during establishment after planting. 

The technique involves placing a portion of a 
seedling's foliage, such as a foliated twig, within a 
chamber illuminated with diffuse light of specific wave 
lengths. The light fluoresced from excited chlorophyll 
in the foliage is electronically measured. The type 
and amount of light fluoresced is then correlated with 
physiological characteristics. A portable instrument 
for field use is being developed in cooperation with 
the Engineering Science Faculty at Simon Fraser 
University. 

(Note: for a description of Solutions, see Recent 
Publications, this issue.) 

OH 

HERBACEOUS WEED CONTROL IN CHRISTMAS TREE PLANTATIONS 
WITH NITROGEN FERTILIZER AND HEXAZINONE FORMULATIONS: 
INSIGHTS FOR GENERAL REFORESTATION 

Weed control in young plantations of Christmas 
trees, as in reforestation of lands for timber 
production, is important for ensuring conifer survival 
and growth. Christmas trees are also typically 
fertilized with urea at least once in the 6- to 9 -year 

crop rotation to promote growth and to ensure dark 
green foliage. Fertilization may also enhance the 
growth of seedlings planted for timber production (see 

articles in FIR Report 9(1):2, ed.) 

Hexazinone, applied at 1.1 to kg (ai) /ha, con- 
trols herbaceous weeds well. Fertilizers are generally 
applied less frequently in separate applications. A 
treatment combining weed -control and fertilizer appli- 
cations into one operation would be more cost effec- 
tive, and, if effectiveness of the herbicide could be 
enhanced and the fertilizer released slowly, should 
provide maximum long -term responses in Christmas tree 
plantations. These techniques could also help estab- 
lish commercial timber stands. 

Our objectives in this study were: 1) to test the 
efficacy of hexazinone herbicide applied alone or with 
urea nitrogen or urea blended with slow- release 
Nitrazinee (triamino -s- triazine); 2) to determine the 
efficacy of the herbicide and nitrogen applied as a 

homogeneous prill (co- granule), as a high -volume liquid 
mixture (co- liquid), or separately as dry-prill fer- 
tilizer and liquid -herbicide spray; and 3) to examine 
the effects of the herbicide -fertilizer applications on 
newly planted seedlings of Douglas -fir and noble fir. 

Three study areas were selected. The first was 5 
km south of Philomath, Oregon; the second, 72 km west 
of Corvallis, Oregon near Five Rivers; and the third in 
Camas Valley, Oregon about 48 km southwest of Roseburg. 
The first and third sites had recently supported stands 
of Christmas trees; the Five Rivers site was an 
abandoned pasture. The four main treatments were: 

1) hexazinone + urea applied separately 
2) hexazinone + Nitrazine® applied separately, 
3) hexazinone and Nitrazinee applied simultane- 

ously (formulated as a co- granule), and 
4) hexazinone + Nitrazinee applied simultaneously 

in a spray at a rate of 200 gallons per acre. 

The first three treatments were applied as a complete 
factorial with hexazinone at 0, 0.56, 1.11, 2.24 kg /ha 
and nitrogen at 0, 110 and 220 kg /ha. The fourth treat- 
ment was identical except that the 100 kg /ha rate of 
nitrogen was not applied. The experiment was repli- 
cated once at each site. After the spring application 
of the herbicide -fertilizer treatments, 10 each of 
Douglas -fir and noble fir seedlings were planted in 
each plot. Weed control was analyzed at the end of the 
first summer and the conifers were measured after two 
growing seasons (Table 1). 

Treatments 3 and 4, simultaneous application of 
herbicide and fertilizer, resulted in significantly 
less weed cover regardless of hexazinone or nitrogen 
rates. Douglas -fir diameter and noble fir survival, 
height and diameter were all significantly increased by 
these applications of Nitrazinee and hexazinone. 

Other research has demonstrated enhanced herbicide 
effects with tank mixes of herbicides and fertilizers, 
the most common in forestry being glyphosate with 
ammonium sulfate, a combination which may increase weed 
control up to 6 percent. Our work with hexazinone and 
Nitrazine® showed a much greater increase in weed 
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TABLE 1. - -Mean percentage of vegetation cover at end of 
first growing season with four nitrogen form- 
ulations (over all hexazinont levels and both 
nitrogen application rates). 

Vegetation 

Nitrogen formulationb 

1 2 3 

Total ground cover 85.4a 80.6a 48.3b 41.7b 

Grass cover 55.6a 52.3a 13.4b 19.9b 

Forb cover 32.3a 29.4a 34.6a 22.Oa 

a Within row means followed by the same letter do not 
significantly differ at the 0.05 level (Tukey's HSD 
test). 

b 
1) Urea prill + hexazinone spray, 2) Nitrazinee/urea 
prill + hexazinone spray, 3) Nitrazinem /urea + hex- 
azinone co- granule prill, 4) Nitrazinee/urea + hex- 
azinone co- liquid slurry. 

control; approximately 100 %. Other trials in the 
Northwest support our results, although the mechanism 
for this enhancement has not been explained. 

For more information, contact us at the Department 
of Forest Science, OSU, Corvallis, OR 97331, (503) 
754 -2244. 

Diane White 
Mike Newton 

SCREENING PORT ORFORD CEDAR FOR RESISTANCE TO ROOT ROT 

Phytophthora lateralis, an introduced pathogen, 
threatens the economic viability of Port Orford -cedar 
in S.W. Oregon, because it is spread upslope by road 
building and logging equipment, then washes downslope 
in water. Port Orford -cedar is extremely susceptible, 
with nearly all trees dying within a few years after 
exposure to the fungus. A few survive for a longer 
period, but until now there has been no efficient way 
to determine whether these trees were chance escapes, 
or whether they possessed a degree of resistance to the 
pathogen. Everett Hansen, Department of Botany and 
Plant Pathology at Oregon State University, recently 
described procedures suitable for mass testing of Port 
Orford -cedar for resistance. Preliminary work suggests 
that some cedar trees, selected and propagated because 
they were still alive after their neighbors had died, 
are more resistant than randomly selected individuals. 
High levels of inoculum will kill these more resistant 
trees but with controlled lower levels of inoculation, 
P. lateralis develops more slowly. Such individuals 
may be incorporated into a breeding program to enhance 
resistance to levels that are useful in the forest. 
This work was supported by a contract from the U.S. 
Forest Service, Region 6. 

For more information on the screening procedure, 
contact Everett Hansen, Department of Botany and Plant 
Pathology, Oregon State University, Corvallis, OR 
97331. (503) 754 -3451. 

OH 

Continuing 
Education 

CONFERENCES, SHORT COURSES, AND WORKSHOPS OFFERED BY 

THE COLLEGE OF FORESTRY, OREGON STATE UNIVERSITY 

Course 

Elementary Harvest Scheduling 
and Stand Level Analysis 
Computer Software 

Geographic Information 
Analysis 

Lumber Quality Control 

Reforestation Methods 
Workshop 

Director - Date Location - Limit 

Brodie Sept. 9-10 OSU 20 

Manfredo Sept. 16 -17 

T. Brown 

Cleary 

Sept. 21-23 OSU 

October OSU 

Silviculture institute: Cromack Oct. 26- 

Integrated Forest 

Ecosystems 

Community Stability in OSU 
Forest -Based Economies 

Recreation Economics 

Lumber Drying 

Forest Engineering Institute 
(Registration deadline 
November 1). 

R. Johnson 

Holmes' 

Nov. 6 

50 

100 

November Portland 150 

December OSU 20 

Dec. 7-11. OSU 30 

and 14-18 

January - OSU 

March 

For more information on these programs, CONTACT: Pam 

Henderson, College of Forestry, Oregon State Univer- 

sity, Corvallis, OR 97331, (503) 754- 2004. 

OVERSTORY REMOVAL: SEEDLING DAMAGE AND FUTURE GROWTH 

September, 1987. Medford. One -day workshop will dis- 
cuss overstory removal, seedling damage recovery and 

release potential. Workshop directors: Steve Tesch and 

John Mann. CONTACT: Adaptive FIR (503) 776 7116. 

MANAGING THE FROST PRONE FORESTS OF THE CASCADES 

August 25, 1987. Medford. Program is being organized 

to address issues associated with managing forests 
where radiation frosts severely limit silvicultural 
systems and reforestation options. Workshop director, 

Dave McNabb. CONTACT: Adaptive FIR (503) 776 -7116. 

RESPONSE OF SOUTHWEST OREGON FORESTS TO THINNING AND 
FERTILIZATION 

September 22, 1987 in Roseburg, and September 23, 1987 

in Medford. Two identical half workshops will re- 

view the results of Fundamental FIR studies of the 
growth of conifer stands after thinning and /or fertili- 
zation and or predicting the response of stands to fer- 

tilization. Workshop director, Dave McNabb. CONTACT: 

Adaptive FIR (503) 776 -7716. 

WORKSHOP: REFORESTATION AND WEED CONTROL IN SOUTHWEST 
OREGON 

October 15, 1987 (Note date change). Best Western Con- 
ference Center, Grants Pass, OR. This workshop will 
focus on seedling mortality and loss of growth caused 
by weeds and methods of maximizing seedling perform- 
ance. Fee: $40. For foresters and others involved in 

reforestation and weed control. Workshop Director: Ole 
Helgerson. CONTACT: Adaptive FIR, 1301 Maple Grove 
Drive, Medford, OR 97501, (503) 776 -7116. 
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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: 

(PNW) Publications, Pacific Northwest Research 
Station, P.O. Box 3141, Portland, OR 97208 

Southeastern Forest Experiment Station, 
P.O. Box 2680, Asheville, NC 28802 

NEW REFORESTATION NEWSLETTER DEBUTS IN BRITISH COLUMBIA 
Solutions, the newsletter of the FRDA research program, 
is jointly sponsored by the Canadian Forestry Service 
and the B.C. Ministry of Forests and Lands. It fea- 
tures stories and updates from FRDA research. Look for 
Solutions twice a year winter and summer. In addi- 
tion to the feature article described in this issue of 
the FIR Report, Solutions carries much information of 
interest to southwest Oregon foresters. Solutions is 
produced and distributed by the B.C. Ministry of 
Forests and Land, Research Branch. For further infor- 
mation or to obtain your free copy please contact: Tim 
Mock, Editor, B.C. Ministry of Forests and Lands, 
Research Branch, 1450 Government St., Victoria, B.C. 
V8W 3E7. (604) 387 -6719. 

EFFECTS OF MADRONE, CHINKAPIN, AND TANOAK SPROUTS ON 
LIGHT INTENSITY, SOIL MOISTURE, AND SOIL TEMPERATURE by 
Don Minore. 1985. Can. J. For. Res. 16 :654 -658. Light, 
moisture, and temperature measurements beneath sprout 
clumps were compared with similar measurements outside 
the clumps on eight clear- cuttings in southwestern 
Oregon. Light intensity was higher beneath madrone 
than beneath tanoak or chinkapin. Soil moisture was 
higher beneath the clumps and soil temperature was 
lower than outside them during the cool moist summer of 
1983. Soil temperature remained lower beneath the 
clumps during the warm dry summer of 1985, but moisture 
conditions were similar beneath and outside the clumps 
after the prolonged 1985 drought. (PNW) 

FOREST VEGETATION MANAGEMENT FOR CONIFER PRODUCTION 
edited by John D. Walstad and Peter J. Kuch. 1987. 544 
p. Available at Oregon State University Book Store or 
Wiley -Interscience a division of John Wiley & Sons, 

Inc., 605 Third Ave., New York, NY 10158, Att: Jules 
Kazimir, Dept. 092. This book provides the conceptual 
framework as well as a database for improving forest 

vegetation management by (1) quantifying opportunities 
for enhancing forest productivity, (2) illustrating the 
value of vegetation management treatments in protecting 
forest resources and investments, (3) outlining the 

concept of economic thresholds and highlighting prog- 
ress in establishing such links and (4) consolidating 
the information on treatment efficacy, advantages and 
disadvantages, and tradeoffs involved. 

SAMPLING THEORY FOR FOREST INVENTORY by Pieter G. de 

Vries, Wageningen Agricultural University, The Nether- 

lands. This book provides a step -by -step explanation 
of sampling methods used in forest inventory. The 
mathematical-statistical background is explained 
through extensive numerical examples and exercises, and 
an appendix reviews basic statistical concepts. Samp- 
ling Theory for Forest Inventory should help increase 
understanding of techniques of collecting, evaluating, 
and - presenting information on forests, as well as 
drawing accurate inferences from the data. 

DERIVATION OF PRISM FACTORS FOR QUANTIFYING TREE CROWN 
COMPETITION by James W. McMinn. 1986. Res. Note SE -341, 
Southeastern Forest Exp. Sta., Forestry Sciences Lab., 
Athens, GA 30602. A prism factor of 10 appears to be 
reasonable for quantifying crown competition around 
individual loblolly pine (Pinus taeda L.) trees. This 
conclusion was reached by examining the relationship 
between crown width and d.b.h. for free -growing trees, 
then comparing samples of competing trees around a tree 
of interest for various prism factors. The procedure 
should also apply to other shade -intolerant species for 
which crown closure indicates the onset of significant 
competition. (SEF) 
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