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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 

educational 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 

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, ' 
David H. McNabb 
Extension Watershed Specialist 
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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 
SEEDLING ROOT AND SHOOT GROWTH SEVERELY IMPACTED BY 
SPROUT COMPETITION 

After three growing seasons, Douglas -fir seedlings 
planted on a harsh, rocky site exhibited much greater 
growth when all competition was eliminated by herbicide 
application prior to planting. Seedlings planted in 
areas that were slashed prior to planting but allowed 
to sprout, averaged 1/10 the shoot weight, 1/8 the root 
weight, 1/3 the height growth, and 1/3 the diameter 
growth of seedlings planted in a competition -free 
environment. 

These results are from the brushfield ecology 
study site located on Negro Ben Mountain, near Ruch. 
In March 1983, Douglas -fir seedlings were planted among 
four different levels of sprouting greenleaf manzanita 
and canyon live oak brush to study the effects of this 
competition on conifer survival and growth. The study 
area is at 3600 feet elevation on a 66 percent west - 
facing slope. The soil is a skeletal Xerochrept with a 
surface mantle of ravel. Installation of the brush 
treatments was discussed in an earlier FIR Report 
(45(1):5), with a summary of treatments as follows: 

1. Brush removed; first year sprouts sprayed 
with herbicide in late spring shortly after 

seedlings were planted. Some herbicide damage 
to seedlings resulted from this treatment. 

2. Two -year -old brush sprouts sprayed one year 
prior to planting Douglas -fir seedlings. 
Application resulted in nearly 100% mortality 
of sprouts by planting time. 

3. First -year sprouts, slashed by hand 2/83. 
Representative of typical handslash and plant 
operation. 

4. Fourth -year sprouts, slashed by hand 4/80. 
Representative of delayed planting scenario; 
sprouts 1.5 -3.0 feet tall at planting. 

In 1985, seedling survival in treatment 4 declined 
to 78 percent, perhaps reflecting a combination of the 
hot, dry summer and increasing sprout competition (Table 
1). Survival in treatment 1 has stabilized and seed- 
lings that survived herbicide injury are growing quite 
well. After three years on this harsh site, survival 
must be regarded as quite good in all treatments. 

TABLE 1. --1985 Douglas -fir seedling survival and 
growth (3 years after planting). 

Treatment Number 
and Percent Cover 
of Competition Percent 1985 Height 1985 Diameter 
in 1985 Survival Growth (in) Growth (in) 

Treatment 1 (31 %) 78a 5.0a 0.09a 

Treatment 2 (11 %) 91 9.3 0.18 

Treatment 3 (49 %) 89 3.2 0.04 

Treatment 4 (70 %) 78 1.9 0.02 

a 
Results confounded by herbicide injury 
in 1983. 

to seedlings 

Growth patterns for seedlings growing in the dif- 
ferent treatments continued to diverge in 1985; the in- 
crease in growth associated with complete vegetation 
control was greater than in previous years. Diameter 
growth differences were even more apparent as treatments 
3 and 4 showed reduced diameter growth for 1984. Both 

treatments 3 and 4 are exhibiting signs of spindly 
leader elongation as the overtopped seedlings reach for 
light among the sprouts. For these treatments height 
growth increased slightly, but diameter growth was 35% 
less than in 1984. 

In December 1985, 10 trees from treatments 2, 3 and 
4 (total of 30 trees) were randomly selected for excava- 
tion and measurement of root and shoot biomass. This 
root information is providing insight into the competi- 
tive effects of the sprouts. After three years, treat- 
ment 2 seedlings averaged 35.4 grams dry weight of 
roots, treatment 3 - 4.3 grams, and treatment 4 seed- 
lings - 2.0 grams. Visually, treatment 4 seedlings 
appear as if they had been planted yesterday. There is 

no root development beyond the original plug. Essen- 
tially no root biomass has been added since the first 
growing season when some root development associated 
with nursery vigor was observed. 
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Treatment 3 seedlings show some root growth beyond 

the original plug, but absolute increases in root 
biomass are small relative to the complete vegetation 

control treatment. During the third growing season, a 

strong negative relationship between aboveground cover 

and root growth was observed. 

Another relationship has been apparent between root 

biomass and shoot growth, both in the same growing 

season and the subsequent year. On this harsh site it 

appears clear that root development is one key to top 

growth. With an established root system, top growth 

increased substantially in treatment 2. After three 

years the shoot -root ratio for treatment 2 seedlings is 

2.7, for treatment 3 seedlings - 2.3, and for treatment 

4 seedlings - 1.8. The shifting ratio is perhaps not as 

illustrative of seedling performance differences as 

shoot biomass. For the seedlings in treatment 2 (com- 

plete control), shoot biomass averaged 96.7 grams dry 

weight, for treatment 3 seedlings (handslashing) - 9.9 

grams, and for treatment 4 (older sprouts) - 3.6 grams. 

What might we expect from these treatments in the 

future? Seedlings planted with complete vegetation con- 

trol are clearly off and running. Most seedlings in 

this treatment should reach breast height in another 
year or two, and when they do, they will be head and 

shoulders above any brush. The future of the handslash 

and plant treatment (treatment 3) is uncertain. The 

seedlings in this treatment began showing signs of 

spindly leader elongation in 1985 as the sprouts over- 

topped them; however, some root development has con- 

tinued. It will be interesting to see if the slow rate 

of root development will be able to provide enough 

water to a plant faced with ever -increasing sprout 

competition. 

My hypothesis for seedlings planted among older 

sprouts is that they are effectively dead. They may 

continue to survive for some time, but the odds of them 

ever reaching a merchantable size within any currently 
conceivable management time frame are remote. 

S.T. 

IMPACT OF RAVEL ON NEWLY PLANTED SEEDLINGS 

In the last issue of the FIR Report (Vol. 7(3) :4- 

5), ravel immediately following harvest of an unburned 

clearcut was similar to that occurring in the uncut 
forest. Continued measurements of post- harvest ravel 

indicate that it has remained at or below the pre - 

harvest level for more than a year. During this time, 

the site was planted with 2 -0 bareroot Douglas -fir 

seedlings. These seedlings are part of a study to 

evaluate two methods of protecting seedlings from 

ravel. Unprotected seedlings are used as a control to 

quantify the effectiveness of protecting seedlings with 

a 1 by 4 inch stake or a hinged, shingle -wedge placed 
upslope of a seedling. This discussion will cover the 

fate of unprotected seedlings during the first 8 months 

following planting. 

Although ravel has remained low throughout the 

period of observation, more than half of the unprotected 
seedlings have been bent or buried by ravel at the end 

of 8 months (Figure 1). Only about half of this impact 

is currently judged to have a potentially serious 

effect on seedling performance; these seedlings are 

bent more than 45° from vertical or are buried. Seed- 

lings in the least affected class still have a vertical 

orientation (seedling bent over at less than a 45° 

angle) or have their leader bent over but the remainder 

of the seedling is nearly vertical. About 28 percent 

of the seedlings currently alive are in this minor 

impact class; this percentage has remained relatively 

constant after the first 4 months. Unfortunately, the 

percentage of seedlings pushed over to more than a 45° 

angle or buried by ravel continues to increase. 
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FIGURE 1.-- Impact of ravel on unprotected 2 -0 bareroot 

Douglas -fir seedlings on a steep slope in the 

western Siskiyou Mountains. 

The bending and burial of seedlings by ravel is a 

dynamic process. In some instances, seedlings bent im- 

mediately after planting are now free, or a seedling may 

have been bent, freed, and bent again in only 8 months. 

To illustrate this point, 28 percent of the unprotected 

seedlings are currently suffering minor bending but 52 

percent of the seedlings have been in this class during 

at least one period of observation since they were 

planted. About 20 percent of the time, the ravel con- 

tinued to slide by or over the top of the seedling and 

the ravel is no longer in contact with the seedling; a 

slightly higher percentage of seedlings moved into the 

more seriously affected classes. The current trend, 

however, is for the less bent class of seedlings to move 

into the more seriously affected classes. 

At the end of 8 months, logging slash and other 

organic debris accounted for 68 percent of ravel .. impact 

on unprotected seedlings, whereas only 24 percent was 

3 

"6 

50 
w 
H v w 
w w 

a 

-* 

/, 
/ 

/ 

/ 



soil and coarse fragments. The remaining 8 percent was 
a combination of these materials. Of the 200 unpro- 
tected seedlings planted, soil and coarse fragments were 
more likely to bury seedlings (6 versus 3 seedlings) 
than slash, but slash accounted for most of the minor 
bending of seedlings (43 versus 6 seedlings). Whether 
burning the slash as originally planned would reduce 
the effect of ravel on seedlings is uncertain. The 
slash portion of the impact would surely have been re- 
duced by broadcast burning but the impact from in- 
organic material could have increased. 

At present, only 1i percent of the dead seedlings 
are in seriously affected classes (bent greater than 
45° or buried). Attributing their mortality to ravel 
is very difficult at this point in the study because 
the seedlings may have died prior or immediately after 
impact. In the future, attributing mortality to ravel 
will be somewhat easier. The 5 percent of the seed- 
lings currently buried are considered to be alive; 
when last observed, a few needles were visible through 
the ravel. If these seedlings are not uncovered or do 
not grow through an opening in the ravel in the next 
few months, their death can be attributed to ravel. 
Assuming that the buried seedlings will not live, about 
half of the first summer mortality can be attributed to 
ravel burial of seedlings; however, the current sur- 
vival of unprotected seedlings on this site would still 
be 89 percent. 

The issue of ravel burial of seedlings remains 
uncertain and the need for protecting seedlings from 
ravel is even more so. Preliminary observations in- 
dicate that protection devices can temporarily reduce 
the impact of ravel on planted seedlings but the magni- 
tude of the problem must first be established. Al- 
though many seedlings were bent or buried by ravel on 
this site, the death of only a few seedlings can posi- 
tively be attributed to ravel. Even seedlings bent 
flat to the ground cannot be assumed to be unacceptable 
regeneration. Snow or snow creep flattens seedlings to 
the ground for several years before they develop strong 
enough stems to withstand the force; generally, the 
only consequence of such action is that the tree will 
develop a pistol butt. The same principal could apply 
to the burial of seedlings by ravel. Therefore, as 
long as a part of the leader or lateral branch is still 
visible through the ravel, there remains a chance the 
seedling can grow into a tree, although some initial 
loss of growth is to be expected. 

The ultimate impact of ravel on the survival and 
growth of seedlings can only be quantified by re- 
peatedly observing the same group of seedlings. A 
random survey of seedlings or a single set of observa- 
tions cannot adequately determine the seriousness of 
the problem. I will continue to observe this set of 
seedlings until they are 5 years old. By then, we 
should have a better understanding of the impact of 
ravel on seedling survival and how long it is a problem 
on this site. 

D.M. 

Fundamental FIR 
COMPARATIVE WATER RELATIONS OF THREE SHRUB SPECIES- - 
PRELIMINARY RESULTS 

On many forest sites in southwestern Oregon and in 
California, seasonal water deficits appear to be the 
major factor limiting establishment and growth of coni- 
fers following logging. The presence of non -crop 
species, such as broadleaf shrubs, on these sites can 
decrease the amount of soil moisture available for the 
conifers. It is commonly believed that some shrub 
species are more serious competitors for soil moisture 
than others. I initiated a study in 1983 to compare 
water use of three shrub species on the assumption that 
differences among shrub species in seasonal patterns of 
water use could be expected to affect interspecific 
competition for soil moisture. 

The primary objective of this research was to com- 
pare seasonal patterns of water use of shrub species 
that may compete with conifers in southwestern Oregon. 
To select three species that I felt would have markedly 
different patterns of water use, the degree of sclero- 
phylly and evergreenness were used as indicators of 
expected differences. The three species selected span 
the range, from a thin -leaved deciduous species (ocean 
spray) to a semi- sclerophyllous deciduous species 
(redstem ceanothus) and a sclerophyllous evergreen 
species (greenleaf manzanita). The study was conducted 
in the Siskiyou Mountains approximately 60 km southwest 
of Medford at 1460 m elevation. Two study areas were 
established on both east and west aspects within a large 
clearcut unit, where all three species were growing to- 
gether. The shrubs ranged from about 1.5 to 2.5 m tall. 

Three individuals of each species were selected 
within each of the two study blocks. All vegetation was 
cleared from a 2 m radius around each shrub. Clearing 
was repeated as needed. Soil moisture was measured with 
gypsum soil moisture blocks buried at three depths (25, 
50, 100 cm) at one meter from the shrub center. Plant 
water potential was also measured. Soil moisture and 
diurnal patterns of plant water potential were measured 
every 2 to 4 weeks during the 1983 and 1984 growing 
seasons. The summer of 1983 had an unusually short 
drought period, with major thundershowers in every sum- 
mer month. In addition, water use by the ceanothus was 
substantially higher in 1984 than in 1983; the low water 
use in 1983 was probably a result of exposure shock to 
the Ceanothus following the initial clearing around the 
shrubs. Therefore, the following discussion will focus 
on data from the second season of the study. 

Although the rate of seasonal soil moisture deple- 
tion decreased with increasing depths, the relative dif- 
ferences among species were similar at all depths. Soil 
moisture depletion on the east -facing slope was slightly 
more rapid than on the west -facing slope (Table 1). 
Soil water potential at all depths had decreased to near 
-1.5 MPa by the end of the growing season regardless of 
site or species. However, soil moisture depletion was 
considerably more rapid under the two deciduous species 
than under the greenleaf manzanita. Therefore, under 
typical climatic conditions in southwestern Oregon, 
severe competition with conifers for soil moisture is 
likely to occur earlier in the season where either 
ocean -spray or redstem ceanothus is present than where 
greenleaf manzanita is present. These data suggest, 
first, that deciduous species may be stronger competi- 
tors than evergreen species, and second, that competi- 
tion for soil moisture may be stronger on east -facing 
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slopes than on west -facing slopes. During July and 

August, the water potential of ocean -spray was signifi- 

cantly lower (stress was higher) than that of the other 

two species for most of each day. Furthermore, ocean - 

spray had substantially lower predawn water potentials 

than the other two species, which experienced only small 

declines in predawn water potential throughout the 

season. Both greenleaf manzanita and redstem ceanothus 

Table 1.- -Soil water potential under three shrub 

species in the 1984 growing season at 25 cm 

depth. One MPa =10 bar. ARPA: greenleaf man- 

zanita, CESA: redstem ceanothus, HODI: ocean - 

spray. 

Site Date 

Soil Water Potential 

ARPA CESA HODI 

East -facing: 
11 June -0.11 

11 July -1.17 

9 August -1.53 

23 August -1.54 

West- facing: 
12 June -0.07 

11 July -1.00 

9 August -1.52 

21 August -1.44 

MPa 

-0.16 
-1.44 
-1.54 
-1.47 

-0.12 
-1.45 
-1.55 
-1.53 

-0.16 
-1.46 
-1.53 
-1.35 

-0.16 
-1.46 
-1.41 
-1.37 

had predawn water potentials greater than -0.6 MPa when 

soil water potentials had decreased to -1.5 MPa 

throughout the top meter of the soil profile. Although 

predawn water potentials of ocean -spray lagged behind 

soil water potential at one meter, by the end of the 

season there was no significant difference between pre- 

dawn plant water potential and soil water potential for 

this species. These data strongly suggest that ocean - 

spray is more shallowly rooted than the other two 

species, which obviously have roots well below the 

depth at which we were measuring. 

Several preliminary conclusions can be drawn: 

1. Ocean -spray and redstem ceanothus are prob- 

ably stronger competitors for soil moisture 

than greenleaf manzanita. This runs counter 

to the commonly held belief that sclero- 

phyllous evergreen species are more severe 

competitors than thin -leaved deciduous 

species. 

2. All three species depleted soil moisture to 

about the same level by the end of the 

season. It was the rate of depletion that 

differed significantly. The slower the rate 

at which soil moisture is depleted, the 

longer should be the growing season for 

associated conifers. 

3. Based on the observed relationships between 

soil moisture and predawn water potentials, 

ocean -spray appears to be more shallowly 

rooted than the other two species. 

Data analysis on this project is continuing. 
Following the calculation of leaf areas for the shrubs 

in this study, I hope to be able to derive models re- 

lating plant water potential and stomatal conductance to 

soil moisture depletion. 

Susan G. Conard, OSU Forest Science 

Present address: 

Pacific Southwest Forest and Range 

Experiment Station, 

4955 Canyon Crest Drive 

Riverside, CA 92507 

HERBACEOUS WEED CONTROL FOR ESTABLISHING CONIFERS IN 

SOUTHWESTERN OREGON --A PRELIMINARY REPORT 

A study was begun in 1983 to determine if various . 

herbicides would improve conifer establishment in the 

western Siskiyou Mountains near Cave Junction, Oregon 

and on the Dead Indian Plateau east of Ashland, Oregon. 

Applications of three registered herbicides were made in 

the fall before the current ban on use of herbicides on 

Federal land took effect. Spring applications of seven 

herbicides were stopped. Despite this curtailment, we 

decided to continue the study in an effort to get addi- 

tional data on herbaceous weed control. This report 

describes seedling survival after two years. 

METHODS 

With the help of local silviculturists, four study 

sites were selected on the Illinois Valley Ranger Dis- 

trict of the Siskiyou National Forest and four on the 

Dead Indian Plateau of the Klamath Resource Area of the 

Medford District, USDI Bureau of Land Management. All 

of the sites were old clearcuts that had been invaded by 

grasses and forbs. The herbaceous cover was uniform 

within each of the clearcuts. The Dead Indian Plateau 

sites were fenced to prevent damage from cattle. The 

Illinois Valley sites were not located in grazing areas. 

A split -plot experimental design was used. Ten 

main plots were 25 x 40 feet in size and each was 

broadcast -treated in fall of 1983 with one of the 

following treatments: untreated (control); Dala- 

pon+atrazine at 3 +1 -1/2 (the figure to the left of the 

" +" is for dalapon; the figure to the right is for 

atrazine), 6 +3, and 9 +4 -1/2 pounds of active ingredient 

per acre (lb a.i. /A); glyphosate at 1, 2, and 3 lb 

a.i. /A; and hexazinone at 1, 2, and 3 lb a.i. /A. 

Twenty seedlings of each of three species were 

planted in the spring of 1984 in each plot according to 

a prerandomized plan -- Douglas -fir, sugar pine, and 

incense -cedar in the Siskiyous; Douglas -fir, western 

white pine, and ponderosa pine in the Dead Indian 

Plateau area. 

RESULTS AND DISCUSSION 

Despite a relatively moist spring, seemingly good 

planting stock, and experienced tree planters, overall 

survival of the conifers after the first growing season 

was poor and dropped even lower during the hot, dry 

summer of 1985 (Tables 1 and 2). Nevertheless, treat- 

ment and species differences occurred, and an analysis 

of variance for second-year survival indicated highly 

significant differences (p 55.01) for herbicide treatment 

(each chemical and dose combination was considered a 

treatment) and species. 

In the western Siskiyou Mountains, survival of in- 

cense- cedar was significantly (p 55.05) higher than for 

Douglas -fir and sugar pine. On the Dead Indian Plateau, 
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TABLE 1. -- Survival by species and herbicide treatment 
in the western Siskiyou Mountains after the 
first (1984) and second years (1985). 

Application 
rate 

(pounds 
per 

Chemical acre) 

Species and year 

Douglas- Sugar Incense- 
fir pine cedar 

All 

species 
1st 2nd 1st 2nd 1st 2nd 1st 2nd 

Survival ( %) 

Control -- 12 8 9 6 39 21 20 12 

Dalapon+ 3 +1 -1/2 30 16 30 18 60 48 40 27 
atrazine 6 +3 35 19 30 19 61 36 42 24 

9 +4 -1/2 66 41 66 48* 82 71* 71 51 

Glyphosate 1 35 20 38 26 80 55 51 33 
2 31 18 28 14 52 38 37 22 
3 28 12 29 22 45 35 34 23 

Hexazinone 1 45. 24 38 45 69 40 51 28 
2 55 20 45 31 65 29 55 40 
3 70 42 46 49 49 35 55 34 

Average IT 22a 36 Nia 60 41b 

1 Between species, 2nd -year averages followed by a 

common letter are not significantly different at the 5 

percent level of significance (Duncan's multiple range 
test). Between treatments, values followed by an 
asterisk are significantly different from the control 
at the 5 percent level (Dunnett's test). 

TABLE 2.-- Survival by species and herbicide treatment 
on the Dead Indian Plateau after the first 
(1984) and second years (1985). 

Application 
rate 

(pounds 
per 

Chemical acre) 

Species and year 

Douglas- 
fir 

W.white Ponderosa 
pine pine 

All 

species 
1st 2nd 1st 2nd 1st 2nd 1st 2nd 

Survival ( %) 

Control 15 0 58 20 63 58 45 26 

Dalapon+ 3 +1 -1/2 45 4 65 28 72 55 61 28 
atrazine 6 +3 44 2 60 21 76 70 60 30 

9 +4 -1/2 55 5 80 44 90 88 75 44 

Glyphosate 1 9 2 26 9 64 44 33 19 
2 8 0 31 8 51 44 30 17 
3 4 1 30 12 49 43 28 19 

Hexazinone 1 29 1 59 12 75 55 54 23 
2 49 4 69 20 88 75 69 32 
3 58 1 62 12 80 74 67 32 

Average 32 2a 3-4 19b 71 61c 

1 Between species, 2nd -year averages followed by a 
common letter are not significantly different at the 5 

percent level of significance (Duncan's multiple range 
test). Between treatments, values followed by an 
asterisk are significantly different from the control 
at the 5 percent level (Dunnett's test). 

survival rates for all three species were significantly 
different from each other. 

Treatment means for second -year survival were com- 
pared against the control means for the individual 
species using Dunnett's test. The only treatment that 
had higher seedling survival than the control (p 

was the highest dose of dalapon +atrazine for sugar pine 
and incense -cedar in the western Siskiyous. Though non- 
significant in this conservative statistical test, there 
were trends in the Siskiyous for seedlings in all of the 
treatments to have higher survival than the controls. 
The situation on the Dead Indian Plateau was somewhat 
different. None of the treatment vs. control differ- 
ences were significant, and the only ones that tended to 
be were the medium and high doses of dalapon +atrazine 
and hexazinone for ponderosa pine and the high dose of 
dalapon +atrazine for western white pine. Survival of 
the Douglas -fir was too low to analyze treatment 
differences. 

There were two indications of possible glyphosate 
toxicity to the conifers: (1) for all three species in 

the western Siskiyous, second -year survival tended to 
be lower as rate of glyphosate application increased, 
and (2) for ponderosa pine and western white pine in 

the Dead Indian Plateau area, survival at all rates of 
application was less than for the controls. 

A survey of the degree of grass and forb reduction 
resulting from the treatments explains much of the sur- 
vival results --the high and medium doses of hexazinone 
gave the best control (Tables 3 and 4). The high dose 
of dalapon +atrazine also performed well. Failure of 
glyphosate, a foliage- active herbicide, to do a better 
job of vegetation control was probably because it was 
applied so late in the year that much of the grass and 
forb foliage was either dead or quite dry. 

Table 3. -- Percent control of grasses and forbs in the 
western Siskiyou Mountains by herbicide 
treatment after the first (1984) and second 
years (1985). 

Chemical 

Application 
rate 

(pounds per 
acre) 

Type of weed and 
the year after treatment 
Grasses Forbs 

1st 2nd 1st 2nd 

Percent Control--- - 

Control 0 0 0 0 

Dalapon+ 3 +1 -1/2 5 5 0 0 

atrazine 6 +3 10 8 5 5 

9 +4 -1/2 50 35 22 12 

Glyphosate 1 5 0 5 0 

2 18 15 2 2 

3 20 15 2 2 

Hexazinone 1 8 15 5 2 

2 40 50 28 20 
3 50 66 48 30 

PRELIMINARY CONCLUSIONS 

made: 

In summary, several preliminary conclusions can be 
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1. Frost and drought, exacerbated by heavy com- 

petition, are likely suspects for causing low 

survival on these old clearcuts. Stock 

quality may also have been a factor. Pos- 

sible phytotoxicity to conifers from gly- 

phosate treatments needs study. 

2. Of the species tested, incense -cedar survived 

best in the western Siskiyou Mountains and 

ponderosa pine survived best on the Dead 

Indian Plateau. 

Table 4.-- Percent control of grasses and forbs in the 

Dead Indian area after the first (1984) and 

second years (1985). 

Chemical 

Application 
rate 

(pounds per 
acre) 

Type of weed and 
the year after treatment 
Grasses Forbs 

1st 2nd 1st 2nd 

Percent Control - - -- 

Control 0 0 0 0 

Dalapon+ 3+1-1/2 35 20 20 10 

atrazine 6+3 49 20 32 15 

9+4-1/2 66 48 65 32 

Glyphosate 1 8 0 0 0 

2 38 15 5 2 

3 38 18 0 0 

Hexazinone 1 10 5 8 2 

2 50 48 55 41 

3 76 76 71 51 

3. Moderate to high doses of dalapon +atrazine 

and hexazinone provided fair to good control 
of grasses and forbs. These particular chem- 
icals applied at these rates and in the fall 

are undoubtedly not the best treatments to 

use. They did, however, show that control of 

grasses and forbs improved survival of 

planted seedlings in the study locations. 

Optimizing treatment prescriptions would re- 

quire more thorough screening trials. 

FUTURE PLANS 

The study will be continued for another growing 

season. Growth analyses as well as more detailed anal- 

yses of three survival and weed control will be made 

and reported as a research note or paper. 

Peyton W. Owston 
Howard G. Weatherly 
Pacific Northwest Research Sta. 
Forestry Sciences Laboratory 
Corvallis, OR 

Continuing 
Education 

SILVICULTURE INSTITUTE 

April 20, 1986. Oregon State University, Corvallis, 

Oregon. Application deadline for individuals planning 

to attend 1986 -87 program. Attendance is limited to 

30. CONTACT: Dave DeYoe (503) 754 -2244. 

FIRST NATIONAL CONFERENCE ON SOCIAL SCIENCE IN FOREST 

AND PARKS 

May 12 -16, 1986. Oregon State University, Corvallis, 

Oregon. Designed for managers and others having 

responsibility for recreation management or incorpor- 

ating social science data into the planning and 

decision- making process. Contemporary issues in 

recreation management, such as resource development, 

tourism, and human resource management issues for the 

decade of the 90's, provide the foundation for the 

workshop participants to look and plan for the future. 

Attendance is limited to 200. CONTACT: Conference 

Assistant (503) 754 -2004. 

NORTHWEST FOREST SOILS COUNCIL IS GOING TO ALASKA 

July 7 -11, 1986. Fairbanks, Alaska. Four days of 

visiting field sites around Fairbanks. Sites to be 

visited include landforms of interior Alaska, mine 

reclamation, soil formation, and agricultural land 

clearing. Forest management topics to be viewed in- 

clude road construction, vegetation succession, scari- 

fication, and silvicultural trials. Field trip is 

hosted by University of Alaska and the USDA Forest 

Service, Institute of Northern Forestry. Ed Packee 

(University of Alaska) is making the arrangements. 

LOCAL CONTACT: Dick Miller (206) 753 -9470. 

ADAPTIVE FIR SOUTHWEST OREGON REFORESTATION WORKSHOP 

September 18 -19, 1986. Best Western Conference Center, 

Best Western Riverside Motel, Grants Pass, OR. For 

foresters and others concerned with reforestation. 

This program will present research updates on refores- 

tation technology and regional reforestation issues. 

Attendance is limited to 100. Fee: S40 U.S. Accredi- 

tation for SAF -CFE program, and Oregon and California 

pesticide licensing. For further information, CONTACT: 

Ole T. Helgerson, Workshop Director, or Lenore 

Lantzsch, Secretary, Adaptive FIR, (503) 776 -7116. 

Of Interest 
AQUARIUM TESTER -- FASTER, CHEAPER MEASURE OF SEEDLING 

QUALITY? 

Foresters employed by the Medford BLM are eval- 

uating a new method to measure seedling duality before 

planting. Ivend Holen and Larry Palmer are placing 

samples of Douglas -fir seedlings in a hydroponic system 

(10 gallon aquarium tanks) to evaluate root growth 

potential (RGP). Following up on seedling evaluation 

techniques developed by Dr. Gary Ritchie of Weyer- 

haeuser, they concluded that RGP is a good indicator of 

seedling quality. Furthermore, determining RGP with a 

hydroponic system is faster and cheaper than measuring 

bud break of stressed seedlings planted in pots. 
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Palmer and Holen initiated their evaluation method 
in January, 1985. First they assembled the hydroponic 
equipment and measured and compared root growth poten- 
tial on recently lifted 2 -0 bareroot Douglas -fir seed- 
lings from several nurseries. Seedlings representative 
of two differing nurseries (same seed source) were then 
outplanted to see if field performance was correlated 
with the RGP test. 

Hydroponic Equipment 

Seedlings were tested in ten gallon aquarium tanks 
painted black and fitted with opaque lids drilled to 
hold seedlings fitted within rubber stoppers (Figure 
1). Standard aquarium aerators and heaters were also 
used. For readers interested in building their own 
tanks, the materials needed to construct one tank and 
approximate costs are: 

Quantity Materials 

1 10 gal. glass aquarium 
1 1/4" x 12" x 20" plexiglass top 
1 air pump 
5 air tubing /feet 
2 plastic aerator tubes 

(length approx. equal to 
length of tank) 

15 All 1/2 black rubber stoppers 
2 cans of black aerosol paint 

Total Cost 

Cost 

$15.00 
9.00 
6.00 
.50 

5.00 

30.00 

5.00 

$66.50 

Figure 1. -- Diagram of tank with seedlings to hydro- 
ponically determine root growth potential. 

The following suggestions speed construction and 
set -up. Access to a bandsaw and drill press will reduce 

construction time. If these are not available, a 1/2" 

hand -held power drill, vise or clamps, circular power 

saw, 2 -1/4" hole saw, and a hacksaw will suffice. Cut 

each plexiglass lid to just fit inside the top of the 

aquarium. Cut the desired number of holes in the lid to 

fit the rubber stoppers -- 15 holes fit easily on a 12" 

x 20" lid (Figure 1). Cut notches on the lid's edge for 

the air tube and aquarium heater. Lightly sand the top 

of the lid and paint only the top and edges of the lid 

black. 

To paint the tank, clean the exterior thoroughly 
and turn the tank upside down to keep paint out of its 

interior. Toxic compounds in the paint can dissolve in 

water and harm seedlings. Check the tanks and lids 

when dry to make sure that they are light- tight. Black 

electrical tape can cover seams and missed spots. Con- 

struct rubber stoppers by drilling a 1/4" hole in their 

centers and cutting a slit from the hole to each 

stopper's edge. 

Seedling Installation 

To use, fill the tank with tap water to a level 

that will cover all roots and add the heater and aer- 

ator. Fresh water and a clean tank should be used for 

each batch of seedlings tested. A drilled copper penny 

wired to the aerator tubes will sink them and also in- 

hibit growth of mold or algae. Place the tubes parallel 

to each other to ensure full aeration of all seedlings. 
Douglas -fir seedling roots need plenty of oxygen. Heat 

the tank at 68 -70 degrees Fahrenheit and aerate for 24 

hours before placing seedlings in the tank and maintain 
aeration and temperature for the duration of the test. 

Do not damage the seedlings' bark or cambium when in- 

serting seedlings into stoppers or when inserting 
stoppers into the lid. Tight center holes should be 

enlarged and seedlings smaller than the holes can be 

held in place with cotton wool. For each batch of 
seedlings, use fresh tap water in a thoroughly cleaned, 
sterilized (wipe with a 3 -5 percent solution of liquid 

bleach) and rinsed tank. 

Evaluation 

After 14 days, remove the seedlings and clip all 

new white roots over 10 mm long. Roots can be quickly 
removed by fingernail or fingernail clipper. New roots 
can be counted for each seedling and averaged. For a 

quicker tally, count the number of roots from all seed- 
lings tested and divide by the number of seedlings to 

get an average root count per seedling to establish a 

root growth class. 

Root growth class Description 

0 

1 

2 

3 

4 

5 

No new root growth 
Some new roots, none >1 cm 
1 -3 new roots >1 cm 
4 -10 new roots >1 cm 
11 -30 new roots >1 cm 
Over 30 new roots >1 cm 

Although the correlation between these classes and 
subsequent seedling performance is tentative and number 
of new roots may be related to seedling size, the 
following table developed by A.N. Burdett may be used as 
a guideline. 
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Root growth class Recommendation 

0 -1 Dead or very weak - don't plant 

2 Poor to fair, plant on low stress 

sites only 

3 Good quality, plant on typical 
new sites 

4 Excellent, plant on droughty 

sites 

5 Superior, plant on toughest sites 

RGP Test 

Fifteen seedlings (same seedlots) but from each of 

two nurseries were tagged and randomly placed within 
two aquarium tanks on April 5, 1985. Root growth was 

measured 21 days later on April 26, although nearly all 
root growth was completed in 10 to 14 days. In simple 
numbers of new roots per seedling, seedlings from 
Nursery B ranged from 1 to 16 per seedling, averaging 
7.4, for a root growth class of 3. For Nursery A, the 

number of roots per seedling ranged from 1 to 4 per 
seedling, averaging 2.33. The root growth class for 
Nursery A was 2. 

Outplanting Phase 

Seed for the seedlings tested was certified as 

coming from the 3,500 foot elevation of the 501 seed 

zone. The 2 -0 bareroot seedlings from Nursery A and 
Nursery B were planted by skilled planters on April 4, 

1985. The planting layout followed a randomized com- 
plete block design with four replications and 50 seed- 
lings per treatment plot on a south -facing clearcut 
(slope less than 30 percent) at 3,240 feet in elevation 
in the Cascades. The soil is classed as a member of 
the loamy -skeletal, mixed, frigid family of Pachic 
Xerumbrepts. The site had been operationally planted 
the previous year with survival exceeding 90 percent. 
No gopher damage nor deer browsing was observed on the 
previously planted seedlings and very little grass, but 
heavy infestations of bull thistle developed in the 

summer of 1985. This competition may have increased 
variation in survival among replications, making de- 

tection of the effects of seedling quality on survival 
more difficult. Survival was measured twice during 

1985; in August and in late October (Table 1). 

TABLE 1. -- Percent survival in the first year after 
planting for 2 -0 bareroot Douglas -fir 
seedlings from two nurseries. 

Measurement Date 
Seedling Source 

Nursery A Nursery B 

August 81 90 

October 50 66 

* 
Nurseries significantly different at p <0.10. 

Conclusions 

Articles by Ritchie, McCreary and Duryea, 
Jenkinson and Stone, and Burdett, indicate that root 
growth potential is positively correlated with first 
year field survival and growth. With hydroponics, 
measurable results may be obtained within 14 days and 

possibly 10, compared to the 25 to 45 day period re- 

quired to evaluate bud break for potted seedlings in a 

growth chamber. Other advantages to hydroponics are 

that growth chambers are not required - a bench with 

adequate illumination suffices, seedling root growth is 

visible and easily measured, and no root tips are lost 

in the growth medium. 

In this study, differences in seedling RGP for the 

two nursery lots were congruent with first year seed- 

ling survival in the field. Seedlings with the lower 

RGP performed more poorly after outplanting. Although 

the first year survival differences were not signifi- 

cant at the 5 percent level, the plots will be moni- 

tored for second year survival to see if differences 

become greater. Likewise, more comparison tests are 

planned to test the validity of this technique. Obser- 

vation of operationally planted seedlings from the two 

nurseries also corroborates the RGP and field tests; to 

wit, the seedlings with lower RGP as measured by this 

method did more poorly in the field. Likewise, one can 

speculate that if RGP differences had been greater, out - 

planting survival differences may have been greater. 

For more specific details, contact: Ivend Holen or 

Larry Palmer, Medford District BLM, 3040 Biddle Road, 

Medford, OR 97501, (503) 776 -4191. 

O.H. 

PLANTING SEEDLINGS IN SLASH: AN ALTERNATIVE TO 

BROADCAST BURNING? 

Broadcast burning is an important silvicultural 

tool which increases planting spots by reducing the 

cover of slash and competing vegetation. Broadcast 

burning, however, is expensive and subject to numerous 

constraints which greatly reduce its use. As a result, 

many more acres need site preparation for planting than 

can generally be burned during most years. In response 

to this situation, other site preparation techniques may 

be employed, planting of sites delayed until they are 

burned, or the sites planted with fewer seedlings than 

desirable. 

Alternative site preparation techniques can be 

expensive, such as hand piling, or adversely affect the 

soil, such as machine piling. Any delays in reforesting 

a site will essentially lengthen the rotation and en- 

courage the growth of less desirable vegetation. Thus, 

planting seedlings on sites without any site preparation 

would appear to be a viable alternative to other treat- 

ments; however, this option is often used less than the 

others. Numerous factors must be considered in making 

this decision, but the most important factor is having 

the necessary number of well- spaced planting spots. 

Traditional planting contracts that do not require 

areas covered with slash to be planted are normally in- 

effective at achieving minimum stocking standards. Jake 

Ritter, silviculturist on the South Umpqua Resource 

Area, Roseburg District of the Bureau of Land Management 

wrote a special planting contract requiring that holes 

be cut in slash so that seedlings could be planted when 
necessary to achieve the correct spacing. The following 

discussion is a summary of his experience. 

The site planted was more difficult than most would 
consider for planting without some type of site prepara- 

tion. It was a small unit with a northerly exposure and 

slopes over 70 percent. Access was a problem; the unit 

was across a perennial stream with a midslope stand of 
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second growth directly above the unit. Fuel loads were 
heavy, ranging up to 65 tons /acre in portions of the 
unit, and varied from jack -strawed poles in the top of 
the unit to large cull logs in the bottom. Understory 
vegetation was vine maple, blue huckleberry, sword fern, 
and salal. There was some residual stocking in the open 
areas but little to none in the slash. 

To plant this area without site preparation, a 

special planting contract was prepared. The contract 
required planting on a 8' by 8' spacing. Each planting 
spot in slash was to be 2 feet in diameter with a scalp 
18 inches in diameter. All compacted slash less than 2 
feet deep and loosely piled slash less than 4 feet deep 
was considered plantable. If necessary, chainsaws 
and /or hand tools would be used to create the planting 
spots. 

The site was planted in the spring of 1984 at a 
cost of $228.05 per acre. The five planters worked 
very hard at planting seedlings in the slash and 
avoided cutting any openings. Two planting inspectors 
administered the contract. As a result, actual tree 
counts indicated that 770 trees per acre were planted 
in the unit. After the second growing season, the 
stocking survey found at least 326 trees per acre. The 
stocking standard for this area was a minimum of 245 
trees per acre. 

The preliminary evaluation of this trial planting 
of a unit covered with heavy slash without site prepa- 
ration was good. Even in heavy slash, planters were 
able to find many available planting spots when the 
planting contract required it. Furthermore, where 
planting spots did not exist, the planters were often 
able to plant seedlings through the slash without cut- 
ting access holes. In some places, planted seedlings 
were observed to be overtopped by 3 or 4 feet of loose 
slash. Although planting trees without removing the 
slash was a deviation from the contract, the desired 
spacing was generally achieved which was the main ob- 
jective of the contract. 

During the second year stocking survey, height 
growth of the seedlings was measured. Seedlings in 
open areas averaged 12 cm of height growth, whereas 
seedlings in heavy slash averaged only 6 cm. The shad- 
ing from the slash or other uncut competing vegetation 
may be having an adverse impact on seedling growth. 
Although the contract forced planters to achieve a more 
desirable spacing, failing to require the slash to be 
cut from the planting spot may be reducing the growth 
of the seedlings. However, cutting access holes in 
slash on steep slopes can both be dangerous to the 
planters and loosen the slash so that it can more 
readily bend or bury seedlings as I have observed at 
the Adaptive FIR ravel study site (see this issue, page 
3 -4). Thus, the benefits of cutting planting spots to 
improve growth on steep slopes may be offset by nega- 
tive aspects of the practice, particularly on southerly 
exposures where shading by slash would less likely 
limit the growth of seedlings. 

Developing special contract provisions for plant- 
ing in slash is not a panacea for the inability to 
broadcast burn. Sharing an observation from Dave 
Russell, Roseburg Lumber, broadcast burning may be a 
more important practice on sites with difficult to 
plant soil than on sites with good soil. On the former 
sites, every opening in the slash does not necessarily 
coincide with a plantable spot. Therefore, more open- 
ings in the slash will be needed on these sites to get 
the same number of seedlings planted on sites with 

easily planted soil. The need to control competing 
vegetation or animals, and the effectiveness of fire to 
aid in this process are also important considerations 
affecting the decision to use fire. On the other hand, 
on sites where the risk of wildfire is low and the cost 
of burning high, the information presented indicates 
that modifying a planting contract to require planting 
in untreated residues under some unfavorable conditions 
can be a viable alternative. 

For additional details on the implementation of 
this practice, contact Jake Ritter, Bureau of Land 
Management, 777 NW Garden Valley Blvd., Roseburg, 
Oregon 97470. 

D.M. 

Recent 
Publications 

For copies of these publications, mail your request to: 

Forestry Business Office 
College of Forestry 
Oregon State University 
Corvallis, OR 97331 

ALTERNATE TYPES OF ARTIFICIAL SHADE INCREASE SURVIVAL 
OF DOUGLAS -FIR (PSEUDOTSUGA MENZIESII (MIRB.) FRANCO) 
SEEDLINGS' IN CLEARCUTS by O.T. Helgerson and J.D. 
Bunker. 1985. Tree Planter's Notes 36(4):7 -12. 
Survival of Douglas -fir (Pseudotsuga menziesii (Mirb.) 
Franco) seedlings on two sites facing south was in- 

creased by three artificial shading devices: shadecards 
to the south of the seedlings, shadecards to the east of 
the seedlings, and Styrofoam cups inverted around seed- 
ling bases. Shadecards placed to the south of the seed- 
lings increased survival the most, but the cups also 
increased survival and were cheaper. On one site, deer 
did not browse the seedlings; but on the other site, 
seedlings with shadecards were browsed less than either 
the controls or the seedlings with cups. 

SURVIVAL AND GROWTH OF PLANTED DOUGLAS -FIR (PSEUDOTSUGA 
MENZIESII (MIRB.) FRANCO) AND PONDEROSA PINE (PINUS 
PONDEROSA DOUGL. EX LAWS.) ON A HOT, IN 

SOUTHWEST OREGON by O.T. Helgerson. 1985. Tree 
Planter's Notes 36(4):3 -6. After two growing seasons on 
a hot, dry site at low elevations in southwest Oregon, 
survival rates were 88 percent for 1 +0 plug Douglas -fir 
( Pseudotsuga menziesii (Mirb.) Franco), 99 percent for 
2 +0 bareroot Douglas -fir, 91 percent for 1 +0 plug pon- 
derosa pine (Pinus ponderosa Dougl. ex Laws.), and 98 
percent for 2 +0 bareroot ponderosa pine. Survival of 
the bareroots was significantly greater than that of the 
plugs (P = 0.05). Stress testing ranked all four stock 
types as excellent. Relative volume growth was greatest 
for the pine. The initially smaller 1 +0 plug pine 
nearly equaled the size of the 2 +0 bareroot Douglas -fir 
after 2 years. 

EFFECTS OF CUTTING SCLEROPHYLL BRUSH ON SPROUT DEVELOP- 
MENT AND DOUGLAS -FIR GROWTH by S.D. Hobbs and K.A. 
Wearstler, Jr. 1985. For. Ecol. Manage. 13 :69 -81. A 
canyon live oak and greenleaf manzanita brushfield 
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responded within three weeks of partial or total slash- 

ing by vigorous sprouting. After the first year, 

sprouts numbered 861,513 per ha in the total brush re- 

moval areas. Soil water potentials and predawn xylem 

pressure potentials of Douglas -fir were less negative in 

total removal areas than in partial removal and un- 

treated control areas. Relative growth rates of 

Douglas -fir saplings temporarily increased in total and 

partial brush removal areas, but were not significantly 
different from the untreated control three years after 

treatment. 

THE ART OF MANAGING WATER BY G.W. Brown and R.L. 

Beschta. 1985. J. For. 83:604 -615. This is a state - 

of- the -art paper on managing the quantity and quality of 

water on forest lands. The basic paper is a general 

discussion of these two factors, how they are affected 
by public law, and some issues and constraints which may 

occur in the future. Other authors have contributed 

brief issue -oriented papers on: timber harvest, land- 

slides, streams, and fish habitat on the Oregon Coast; 

managing Southeast wetlands; forest chemicals and water 
quality; Giardia in the backcountry; and acidic 
deposition. 

QUANTIFYING THE IMPACTS OF FORESTRY ACTIVITIES ON SOIL 

PRODUCTIVITY by D.H. McNabb and R.G. Campbell. 1985. 

In: Foresters' Futures: Leaders or Followers? p.116 -120. 

Proc. Soc. Am. For. Nat'l Conv., Ft. Collins, CO. Adopt- 

ing strategies to maintain an optimum soil environment 
for maximum production generally requires that the im- 

pacts of forestry activities on soil productivity be 

known. These soil impacts are often confounded by im- 

pacts on other site variables, like vegetation compe- 
tition and stand density, that also may affect site 

productivity. As a result, past research to quantify 
impacts on soil productivity has sometimes reached con- 
flicting conclusions. To resolve this problem greater 

emphasis must be placed on determining how forestry 
activities affect the factors that directly impact tree 
physiology and growth of a specific species over time. 

A change in this operational environment is necessary 
before a change in productivity will occur. Although 
quantifying changes in the tree's operational environ- 
ment is a difficult task, it is still a valid concept 
for predicting impacts across sites and directing future 

research of forestry activities on soil productivity. 

NICKEL MINING AND RECLAMATION IN THE KLAMATH -SISKIYOU 
MOUNTAINS by O.T. Helgerson and D.H. McNabb. 1985. In: 

Foresters' Future: Leaders or Followers? p. 263 -267. 
Proc. Soc. Am. For. Nat'l Conv., Ft. Collins, CO. Pro- 

posed mining and processing of ultramafic lateritic soil 
leaves silt sized tailings for reclamation, which after 
amendment have high bulk density and little structure, 
but support grasses, leguminous and actinorhizal (nodu- 
lated) trees and herbs, and native woody and herbaceous 
plants. Existing mining leaves low grade saprolite 
(ore), waste rock and slag for revegetation. On low 

grade saprolite, endemic woody and herbaceous species 
appear to have the best potential for success. Calcium 
appears to limit non- native plant growth on both sites. 

PROVENANCE STUDY OF DOUGLAS -FIR IN THE PACIFIC 
NORTHWEST REGION IV. FIELD PERFORMANCE AT AGE 25 YEARS 

by T.L. White and K.K. Ching. 1985. Silvae Genetica 
34 :84 -90. Twenty -five year results are reported for 

14 Pacific Northwest provenances of Douglas -fir grow- 
ing in 5 thinned, fast -growing plantations. In all 

plantations, the southern Oregon provenance was the 

poorest performer for all response variables. It 

produced 30 percent less volume than the average of the 

other provenances. Differences among the other 13 

provenances were smaller and often not statistically 

significant. Provenance X plantation interactions were 

generally not significant when the southern Oregon 

source was omitted from the analyses. These results 

seemingly contradict the results of other experiments 

with seedlings and young plantations but may also be 

affected by the lack of experimental precision in the 

present study. 

EQUATIONS AND TABLES PREDICTING GROSS TOTAL STEM VOLUMES 

IN CUBIC FEET FOR SIX MAJOR CONIFERS OF SOUTHWEST OREGON 

by D.K. Walters, D.W. Hann, and M.A. Clyde. 1985. 

Forest Research Laboratory, Research Bulletin 50, Oregon 

State University, Corvallis. Equations and tables pre- 

dicting gross total stem volumes in cubic feet are 

presented for Douglas -fir, grand fir, white fir, pon- 

derosa pine, sugar pine, and incense- cedar. The data 

were gathered in second -growth, mixed -conifer stands of 

southwest Oregon. The basic equations use diameter 

outside bark at breast height and total tree height as 

independent variables. Tables and additional equations 

were developed that incorporate crown ratio for 

Douglas -fir, grand fir, and white fir. Equations that 

predict stump diameter, volume below breast height, and 

volume above breast height also are developed and 

presented for each species. 

THE GENUS PSEUDOTSUGA: ANCESTRAL HISTORY AND PAST 

DISTRIBUTION BY R.K. Hermann. 1985. Forest Research 

Laboratory, Special Publication 2b, Oregon State 

University, Corvallis. This publication traces the 

paleobotanic history of the genus Pseudotsuga in North 

America, Eastern Asia, and Europe. Included are maps 

showing locations of fossil Pseudotsuga in North America 

and Japan. 

TRANSPORT OF BEDLOAD SEDIMENT AND CHANNEL MORPHOLOGY OF 

A SOUTHEAST ALASKA STREAM BY M.A. Estep and R.L. 

Beschta. 1985. USDA Forest Service Res. Note PNW -430. 

Pacific Northwest Forest and Range Experiment Station, 

Portland, OR. During 1980 -81, transport of bedload 

sediment and channel morphology were determined at Trap 

Bay Creek, a third -order stream that drains a 13.5 - 

square kilometer watershed on Chichagof Island in south- 

east Alaska. Bedload sediment was sampled for 10 

storms: peak flows ranged from 0.6 to 19.0 cubic meters 

per second, and transport rates ranged from 4 to 4400 

kilograms per hour. Both magnitude of storm and avail- 

ability of sediment appeared to determine the transport 

of bedload sediment in Trap Bay Creek. Regression re- 

lationships revealed that total bedload discharge was 

positively correlated with streamflow. Relationships 

between particulate organic matter and streamflow were 

highly variable. Observations indicated that large 

organic debris, especially fallen trees, played a major 

role in determining channel morphology; tidal action was 

an important factor affecting channel characteristics in 

the lower 1300 meters of the channel. 

TREE VIGOR AND STAND GROWTH OF DOUGLAS -FIR AS INFLUENCED 

BY LAMINATED ROOT ROT by R. Oren, W.G. Thies, and R.H. 

Waring. 1985. Can. J. For. Res. 15:985 -988. Total 

stand sapwood basal area, a measure of competing canopy 

leaf area, was reduced 30% by laminated root rot induced 

by Phellinus weirii (Murr.) Gilb. in a heavily infected 
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40- year -old coastal stand of Douglas -fir (Pseudotsuga 
menziesii (Mirb.) Franco) compared with that of a 

similar uninfected stand. Annual basal area increment 
per unit of sapwood area, an index of tree vigor, was 
expected to increase in uninfected trees in the infected 
stand as surrounding trees died from root rot; vigor of 
the uninfected trees did increase by an average of 30%, 
offsetting the reduction in canopy leaf area. This in- 
crease, although less than might be expected in an 
evenly spaced thinned stand, was sufficient to maintain 
stand basal area growth at levels similar to those of 
unthinned forests. These findings indicate that in- 
creased growth by residual trees must be taken into 
account when the impact of disease -induced mortality on 
stand production is assessed. 

GUIDELINES FOR HANDLING SEEDS AND SEEDLINGS TO ENSURE 
VIGOROUS STOCK by D.R. DeYoe. 1986. Forest Research 
Laboratory, Special Publication 13, Oregon State 
University, Corvallis. Guidelines are provided for 
optimizing quality control during the reforestation 
process. The guidelines are grouped sequentially by 
occupational activity and can be used as convenient 
checklists by workers and supervisors. The importance 
of minimizing stresses to seeds and seedlings is 

emphasized. 
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