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"FIR REPORT" is a quarterly newsletter containing 

information of interest to individuals concerned with 

forest management in southwest Oregon. It is mailed 

free on request. Requests should be sent to: FIR 

REPORT, 1301 Maple Grove Drive, Medford, Oregon 97501. 

FIR REPORT communicates recent technological advances 

and research pertinent to southwest Oregon, and alerts 

area natural resource specialists to upcoming educa- 

tional events. Comments and suggestions concerning the 

content of "FIR REPORT" are welcome and should be sent 

to the Medford address. 

The Southwest Oregon Forestry Intensified Research Pro- 

gram (FIR) is a joint effort between the College of 

Forestry at Oregon State University and the Pacific 

Northwest Forest and Range Experiment Station of the 

U.S.D.A. Forest Service. It is designed to assist re- 

gion foresters and other specialists in solving complex 

biological and management problems unique to southwest 

Oregon. FIR specialists organize, coordinate, and con- 

duct educational programs and research projects specif- 

ically tailored to meet regional needs. 

Established in October 1978, the FIR Program is sup- 

ported by Oregon State University, the Bureau of Land 

Management, U.S.D.A. Forest Service, O &C Counties, and 

southwest Oregon timber industries. It represents a 

determined effort by the southwest Oregon forestry com- 

munity and county governments to find practical solu- 

tions to important forest management problems. 

For the FIR Staff 

Ole T. Helgerson 
Silviculture Specialist 

WINTER 1984 

Inside 
NEW PERSPECTIVE ON BAITING GOPHERS... 
Each bait controls several gophers. p. 2 

PRESCRIBED FIRE... 
Soil exposure, infiltration, soil moisture. p.2,3,4 

REGENERATION POTENTIAL STUDY... 
Good overall survival, shade helps plugs. p.4 

SEEDLINGS RECOVER FROM LOGGING DAMAGE... 

Revival surprising after three years. p.6 

GROWTH AND YIELD PROJECT FINISHES DATA COLLECTION... 

Analysis and model building started. p. 8 

STUDY COMPARES CLEARCUTS AND SHELTERWOODS... 

First year survival very good under both. p.9 

BRUSH, HERBS, CONIFER SEEDLINGS AND HERBICIDES... 

Water competition, new herbicide mix. p.9 

SOUTHWEST OREGON FERTILIZER STUDY... 

Nitrogen boosts volume growth. p. 11 

OVERSTORY REMOVAL BY TRACTOR... 

More seedling damage with logger's choice. p.11 

PHENOXY COURT DECISION IN NOVA SCOTIA... 

Forest use OK'd, based on health facts. p.13 

OREGON STATE UNIVERSITY 

L SERVICE 

FORESTRY INTENSIFIED RESEARCH 
SERVING SOUTHWEST OREGON THROUGH RESEARCH AND EDUCATION 

; sz 
/n1A,iC7; , 1 ,: / i!'<% `. . . 

I CI?433 

v ''- N 

ce, j;. 
IN' 

Sr d 
'Cr. <? A 

(,..1-;-", 1 : i 
Q` v - 

... 
- ̀J 

, V J- 

;D 

g- 

. 



Adaptive FIR 
1301 MAPLE GROVE DRIVE 
MEDFORD, OR 97501 

(503) 776 -7116 

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 study's investigator or wait for formal 
publication of more complete results. 

ERRATA 

The article entitled "Corn Farming Technology for 
Forest Weed Control" which appeared in the Fall 1983 
issue of the FIR REPORT was adapted from an article 
that originally appeared in Agrichemical Age, Vol. 27, 
No. 8, August /September 1983. 

Current Research 
NEW PERSPECTIVE ON BAITING GOPHERS 

Locating all active burrow systems is difficult 
when attempting to control pocket gophers with toxic 
bait. For this reason, we have been investigating more 
durable baits, each of which is designed to be lethal 

to several gophers. So far, our results strongly 
indicate that with durable baits, perhaps only one 
quarter of the tunnel systems will have to be baited to 
effectively control all of the animals. 

The baits are designed so that the first pocket 
gopher which finds the bait will cache the bait, but 
will be killed before it consumes very much of the 
bait. Within days after this animal dies, an adjacent 

gopher will detect that its neighbor is no longer 
active, and will rob the poisoned animal's nest and 
food caches. To test this idea, we placed radio trans- 
mitters within baits and collared gophers with trans- 
mitters. We observed as many as four gophers feeding 
on one bait in this manner over a period of only 22 
days. 

To delay the rate of gnawing and consumption of 
these paraffin -based baits, when one of the new anti- 
coagulant rodenticides - bromadiolone - is used, we 
form the bait inside short pieces of plastic pipe. 
With acute poisons (strychnine and 1080), the pipe is 
not necessary. 

This research has been carried out with John E. 

Borrecco (RO) and Russell Kasmierczak of the Goosenest 
Ranger District in the Klamath National Forest for the 
past three summers, and for the past summer with Robert 
J. Laacke at the Swain Experimental Forest in the 
Lassen National Forest. More testing will be necessary 
before such baits can be registered, but we think that 
this approach looks promising. For more information 
contact us at the Department of Fisheries and Wildlife 
Biology, University of California, Davis, (916)752 -2560 
or 752 -2564. 

Walter E. Howard, UCD 
Rex E. Marsh, UCD 

SOIL EXPOSURE FOLLOWING HARVESTING AND BROADCAST 
BURNING 

Mike Amaranthus, soil scientist on the Siskiyou 
National Forest, recently completed a study that looked 
at the amount of mineral soil exposed by skyline har- 
vesting and broadcast burning on steep slopes in south- 
west Oregon. Rates of erosion from bare mineral soil 
are commonly much greater than from protected soil. 
Thin duff layers are common to the mixed- evergreen for - 
ests of southwest Oregon; therefore, protecting this 
duff layer is extremely important in reducing the risk 
of erosion from the site. 

Soil exposure (absence of litter and duff) was 
measured along permanent transects established in four 
units scheduled for clearcutting on the Galice Ranger 
District west of Grants Pass. Soil exposure was mea- 
sured on 100 foot transects prior to harvest; after the 
harvest but before broadcast burning; and after broad- 
cast burning. Depth of the duff layer was measured at 
20 points along each randomly selected transect. 

Soil exposure prior to harvesting occurred along 
1 percent or less of the transects. After harvesting, . 

the average soil exposure ranged between 5.1 and 14.0 
percent of each unit. Soil exposure by harvesting was 
not related to initial duff depth. The overall average 
soil exposure of 8.6 percent was within the range of 
values previously reported in similar studies in the 
Oregon Coast Range and Western Cascades. 

After broadcast burning, soil exposure on each 
unit ranged between 18 and 75 percent of each unit. 
The average soil exposure was 47.3 percent, again simi- 
lar to levels reported for broadcast burning following 
clearcutting in other parts of the western United 
States. 
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Although the range of soil exposure from broadcast 

burning among units was large, the differences between 

sites or burning conditions were not not. Fuel loads, 

fuel moistures, slopes and aspects were all similar. 

The sites were also burned over a period of two days 

when fire weather was similar. 

Initial duff depth proved to be an important vari- 

able affecting the amount of soil exposure occurring in 

a unit after broadcast burning. Initial duff depths on 

each unit averaged between 0.71 and 1.93 cm; the dif- 

ference in duff depths between units was significant. 

The relationship between initial duff depth and bare 

soil exposure attributed to broadcast burning was sig- 

nificant at the 1 percent level (Figure 1). 

INITIAL DUFF DEPHH,(cm) 

Figure 1. Relationship between initial duff depth and 

bare soil exposure caused by prescribed 

burning. 

Soil exposure following skyline harvesting of 
clearcut units and broadcast burning in southwest Ore- 
gon proved to be similar to levels previously reported, 
although initial duff depths are generally thinner in 
southwest Oregon. Prescribed burning causes more soil 
exposure than skyline harvesting. Current methods used 
to identify optimum burning conditions do not adequate- 
ly explain the variation in soil exposure occurring 
among units with thin duff layers. Additional site 
specific information is needed for preparation of burn- 
ing prescriptions if minimizing soil exposure is of 
concern. The initial thickness of the duff layer is 
one of these variables. 

D. M. 

Adaptive FIR 

PRELIMINARY RESULTS OF PRESCRIBED BURNING STUDY 

In the spring of 1982, Adaptive FIR initiated a 

study of prescribed burning in southwest Oregon. The 

objective was to assess the effect of broadcast burning 

on survival and growth of planted seedlings; composi- 

tion and cover of competing vegetation; the soil 

resource, the speed and quality of the planting opera- 

tion; and the reduction of fuel. 

The study site has shallow skeletal soils typical 

of many of the lower elevation forested sites in the 

Rogue Valley. It is located east of Selma on the 

Grants Pass Resource Area, Medford District, Bureau of 

Land Management. It was burned in June 1982. 

The study design consisted of establishing four 

0.1 ha plots within the burned and nonburned portions 

of the same unit. Each plot to be burned was matched 

as closely as possible with an unburned plot. Within 

each plot, three points were randomly selected from a 

grid of nine points. At each sample point soil was 

removed from the 0 -5, 5 -15, and 15 -30 cm depths immedi- 

ately before the burn, after the burn, and in the fall 

of 1983 to be analyzed for total nitrogen, nitrogen 

availability, and organic matter content. Fuel loads 

were also measured at these same locations and times. 

Comparison of changes in soil and fuel variables will 

be used to assess the impact of broadcast burning on 

nitrogen capital and fire hazard of the site. 

Vegetative composition and cover was measured at 

three other randomly selected grid points on each plot 

to avoid disturbance of the fuel and soil sampling 

points. Vegetation was measured soon after burning and 

again in the fall of 1982 and 1983. 

The entire unit was planted with 2 -0 bareroot 

Douglas -fir in February 1983 by a contract planting 

crew. The speed at which individual tree planters were 

able to plant seedlings in the burned and nonburned 

portions of the unit was measured on a sample of over 

500 seedlings. A FIR crew planted additional trees on 

the plots a few days later to determine if there were 

differences in planting quality between the burned and 

nonburned areas by the contract crew. Survival and 

growth of seedlings planted by both crews will be mea- 

sured for at least five years and will test the effect 

of broadcast burning on stand establishment and growth. 

The contract tree planters planted seedlings in 

the burned areas over twice as fast as they were able 

in the nonburned areas. After the first summer, sur- 

vival averaged more than 91 percent regardless of 

planting crew or whether the site had been burned. 

Vegetation recovery after the first summer was 

much greater on the nonburned plots than on the burned 

plots where most of the sprouts had been consumed in 

the late spring burn. The slower rate of vegetative 

recovery on the burned plots was associated with a 

significantly higher soil moisture content at the 5 to 

30 cm depth the first summer. Soil and fuels data are 

currently being analyzed. 

A second study site was selected this past summer 

in the West Fork of Evans Creek area, Jacksonville 
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Resource Area, Medford District, Bureau of Land Manage- 
ment. This site has a textured soil derived 
from granite. The site will be burned in the spring of 
1984 and planted in 1985. 

D.M. 

INFILTRATION AND WETTABILITY FOLLOWING BROADCAST 
BURNING 

Frank Gaweda, a graduate student in the Department 
of Forest Engineering, recently completed his M.S. 
Thesis titled "First -Year Effects of Broadcast Burning 
on Soil Infiltration and Wettability in Southwest 
Oregon." He used the Adaptive FIR fire study site east 
of Selma (described in this issue). The intensity of 
the broadcast burn was judged to range between low and 
moderate. 

Infiltration and soil wettability were measured in 
the burned and nonburned plots before burning, after 
burning, and at approximately monthly intervals for six 
months. Infiltration was measured with a small plot, 
rainfall simulator which was able to develop a maximum 
intensity of 11.4 cm /hr. Wettability of the soil was 
measured at each sample point. 

After the broadcast burn, infiltration was signif- 
icantly reduced for four months. The lowest infiltra- 
tion rate recorded on the burned plot was 5.3 cm /hr; 
but, 94% of all the observations ranged between 9.0 and 
11.4 cm /hr. 

On the nonburned plots, infiltration rates were 
always greater than 11.2 cm /hr. The one hour infiltra- 
tion rates were less than the intensities of the 100 
year storm event predicted for the region. 

Some water repellency existed in the soil of non - 
burned plots at all times but did not exceed 1 percent 
of the samples during the driest month of August. 
Water repellency increased to 25 percent of the samples 
nine days after broadcast burning, but was reduced to 6 
percent within five months. Variability in water 
repellency was quite large, even over distances of only 
a few centimeters. 

Following broadcast burning in early June 1982, 
soil moisture at the 0 -5, 5 -15, and 15 -30 cm depths 
was significantly higher during July and August than in 
the nonburned plots. The late spring burn destroyed 
most of the sprouts of sclerophyll brush on the site. 
This brush was not able to develop leaf areas as large 
as the brush in the nonburned plots where sprouts were 
not destroyed. 

Based on the results of this study, prescribed 
burns of low to moderate intensity should not increase 
the potential for erosion from sites in the lower rain- 
fall zones of southwest Oregon. Some erosion, however, 
has been observed on other sites where wildfire has 
been of higher intensities or in the highest rainfall 
zones of the western Siskiyou Mountains. 

D.M. 

REGENERATION POTENTIAL STUDY - UPDATE 

Survival results now in hand for the 1983 growing 

season indicate that conifer survival can be very good 

on lands represented by the two study sites now instal- 

led. The Tin Pan Peak study site was planted in 1982 

with 2 -0 bareroot and 1 -0 plug seedlings of Douglas -fir 

and ponderosa pine. The first year survival results 

(FIR REPORT 1982 4(4):1) showed a significant survival 

difference between stocktypes (plugs 91 percent, bare 

roots 98 percent) but not between species which dif- 

fered at most by 2 percent. This trend is mirrored in 

the second year survival results (Table 1). Survival 

remained essentially unchanged. This site is on a 

west- facing, 30 percent slope at an elevation of 1500 

feet and receives less than 30 inches of precipitation 

per year. 

Table 1. Second year survival at Tin Pan Peak. 

Species 
Survival ( %) 

1 -0 plugs 2 -0 bareroot 

Douglas -fir 88 99 

Ponderosa pine 91 98 

The second test site, Salt Creek, was planted in 

1983 with 2 -0 bareroot and 1 -0 plug Douglas -fir seed- 

lings (with and without shadecards) and 2 -0 bareroot 

ponderosa pine. This site is located at 3200 feet of 

elevation, faces southwest with a 65 percent slope and 

receives approximately 30 inches of precipitation per 

year. Survival was good for all treatments, although 

survival for the unshaded 1 -0 Douglas -fir plugs, 83 
percent, was significantly less than the others at 

p =0.1 (Table 2). 

Table 2. First year survival ( %) at Salt Creek. 

2 -0 

Ponderosa pine 

Douglas -fir 
1 -0 plugs 2 -0 bareroot 

Shaded Unshaded Shaded Unshaded 

96 93 83 99 98 

The fall -down in survival of the unshaded 
Douglas -fir plugs supports the argument that the more 
slender and succulent plugs are more prone to heat dam- 
age. Interestingly, none of the dead unshaded plugs 
had lesions or swelling near the root collar that indi- 
cate damaged combium. 

Combined with the survival data from similar FIR 
test sites planted in other years, such as Lick Ridge 
and China Gulch, the prognosis for successful refores- 
tation appears good for similar withdrawn lands given 
good quality planting stock, good planting, and vigor- 
ous control of weeds, gophers and porcupines. As more 
sites are planted, stronger inferences can be made 
about the capabilities of these and other types of 
withdrawn land to support successful reforestation. 

O.H. 
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HARDWOOD UNDERPLANTING STUDY - UPDATE 

Douglas -fir seedlings planted under herbicide - 

treated and untreated hardwoods again showed very good 

survival for the first growing season. Although the 

study was first planted in 1982 (FIR REPORT 4(4):3), it 

was replanted in 1983. Deer had browsed too many of 

the 1982 seedlings to permit continued accurate mea- 

surement of seedling height growth. 

The same two stocktypes were planted --1 -0 plug and 

2 -0 bareroot Douglas -fir seedlings, both coming from 

the sources that supplied the 1982 seedlings. The 1983 

seedlings were, however, planted at the end of March 

and protected with vexar tubes, compared to a mid -May 

planting date without tubes for the 1982 planting. 

Table 1. First year survival ( %) at the end of the 

1982 and 1983 growing seasons under 

herbicide -treated hardwood stands. 

Uninjected 
control 

1 -0 2 -0 

Year planted plugs bareroots 

Triclopyr amine 
injected 

1 -0 2 -0 

plugs bareroots 

1982 94 66 95 90 

1983 99 92 100 96 

The two sets of first year survival contain in- 

triguing similarities and differences (Table 1). In 

both years of planting, the plugs, on the average, sur- 

vived better than the bareroots. But in 1982, bareroot 

survival appeared to depend on herbicide treatment. 
Survival was considerably lower under the live hard- 

woods. In contrast, in 1983, bareroot survival did not 

appear to interact with the herbicide treatment. What 

happened? 

The differences in survival are probably best 

explained by the six week earlier planting date plus 

the additional rain during the 1983 growing season. 

The predawn levels of seedling moisture stress (PMS) 

recorded during 1983 do not show the increasingly nega- 

tive values that were recorded during the 1982 summer 
for the bareroots and the plugs under the live hard- 

woods. Instead, in 1983, the PMS curve for the plugs 

under the control stand, and both stocktypes under the 
injected hardwoods, all showed the same low levels ( -5 

to -7 bars) of moisture stress through the season. The 

2 -0 bareroots under the control stands, however, fluc- 

tuated between -11 and -6 bars. What do these numbers 

imply? 

Planted Douglas -fir can survive well for at least 

the first year under both live and herbicide- treated 

hardwood stands. Water use by the live hardwoods, 
however, may cause significant seedling mortality when 
the seedlings are planted late or when typically dry 

summers occur or both. The effect of the live hardwood 
stands on conifer regeneration is indicated by the 

paucity of natural conifer seedlings in the understory 

when the study was installed. Fewer than five per acre 

were recorded in the study plots despite the presence 
of nearby large conifers. All natural seedlings were 
less than 50 cm tall with internodal growth typically 
no greater than 2 cm. In contrast, numerous one year 
old germinants were observed in one herbicide -treated 
plot in October 1983. 

These observations and the known effects of mois- 

ture depletion on establishment of conifer seedlings 

strongly suggest that if similar hardwood stands are to 

be converted by underplanting, then herbicides will 

very likely be necessary to curtail water use by the 

hardwoods. This hypothesis and the effect of falling 

litter on survival of Douglas -fir will be observed in 

subsequent years. 

0.H. 

SECOND YEAR SHADE RESULTS 

The second year survival results for the shade 

study follow the patterns established during the first 

year at both study site locations. Within each study, 

the relative effect of a shading treatment remains un- 

changed, but survival differences between sites have 

become greater (Table 1). 

Table 1. First and second year survival at Lick Ridge 

and Julie Creek sites. 

Survival ( %), by treatment 
East South Styrofoam 

Study Areas Control shadecard shadecard coffee cup 

Lick Ridge 
1982 95 100 99 99 

1983 92 97 99 98 

Julie Creek 
1982 73 85 94 89 

1983 56 71 79 71 

At the drier Lick Ridge site (withdrawn lands, 30 

inches annual precip.) overall survival remains essen- 

tially unchanged and above 90 percent. Again, the un- 

shaded controls had the lowest survival rate (92 per- 

cent) and survival did not appear to differ among the 

three shading treatments. At the Julie Creek site (80 

inches annual precip.) survival, however, dropped 

markedly --about 16 percent across all treatments. The 

drop in survival did not appear to depend on a given 

treatment. Again, seedlings with south shadecards sur- 

vived the best; the east cards and styrofoam cups had 

equal effects and were next best; and the unshaded con- 

trol seedlings did the poorest. 

As with the first year's results, the most inter- 

esting result is not related to the shade treatments. 

Seedlings on the drier site or withdrawn land continue 

to survive well, but seedlings on the better site fared 

even more poorly. 

The bareroot 2 -0 Douglas -fir seedlings used at 

each site were grown at the H. J. Stone Nursery. The 

Lick Ridge site was planted in early February, 1982, 

but the Julie Creek site was not planted until mid -May, 

1982. Access was prevented by snowed -in roads. The 

Julie Creek seedlings had been in storage longer and 

the Julie Creek site had been exposed to warm weather. 

If indeed, the fall -down in survival between the two 

sites was related to planting date, these results 

strongly suggest that shading seedlings on south -facing 

slopes will be much more cost -effective when the seed- 

lings are planted late. To repeat the previous FIR 

REPORT article on this study (FIR REPORT 4(4):4), the 
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type of shade used depends on stocking goals. The 
lower cost of the styrofoam cups, despite their lower 
associated survival rates, may make them more cost - 
effective than shadecards if the survival rate achieved 
meets the desired level of stocking. 

O.H. 

HOW MUCH SEEDLING DAMAGE IS DAMAGING? 

During overstory removal, young conifer regenera- 
tion in the understory is exposed to a variety of haz- 
ards. Depending on the size, number, and distribution 
of overstory trees, the logging equipment used, the 
skill of the loggers, and the logging plan, regenera- 
tion may be left untouched, be ripped from the ground, 
or suffer Some amount of stem or branch damage. Many 
silviculturists regard seedlings as unacceptable in 

post- harvest regeneration surveys if any damage is 

visible, feeling it is better to replant and start over 
with undamaged seedlings. However, very little infor- 
mation exists regarding the ability of seedlings and 
saplings to recover from logging damage. The following 
information provides some insight on this subject. 

In 1980, a 22 -acre unit near Medford was skyline 
logged to remove the shelterwood overstory. The sale 
was carefully monitored to evaluate logging damage to 
the regeneration (FIR REPORT 3(2):2, 3(3):5, 4(1):2.) 
As part of the study, seedlings were marked for asses- 
sment of falling and yarding damage, with observations 
stratified into the following seedling height classes: 
0 -20, 21 -40, 41 -60, 61 -80, 81 -100, 101 -140, 141 -200, 
and 201 -400 cm. After logging was completed, these 
seedlings were classified qualitatively into five dam- 
age classes: 

1) No damage 

2) Slight damage - expected to make crop trees; 
minimal growth loss 

3) Moderate damage - probably survive, 50 -50 
odds to make crop tree, growth loss expected 

4) Severe damage - not expected to live, won't 
make crop tree 

5) Mortality - obviously dead, missing or buried 
under slash at the time of data collection 

Trees classified as slightly damaged had broken 
terminal leaders or small bole scars. When tops were 
broken off further down on the stem, or bole scars be- 
came larger, trees were placed in progressively more 
severe damage classes. Many severely damaged trees 
were pinned to the ground by debris. 

We resurveyed 309 previously monitored seedlings 
and saplings in late August 1983 to observe seedling 
recovery three years after logging. Other seedlings 
could not be located among the developing competing 
vegetation so the following results do not represent 
the entire post -logging seedling population. Clearly 
some living and some dead seedlings were missed during 
sampling. Smaller seedlings, in general, were more 
difficult to find, but small seedlings also disappear 
more quickly after death so our estimates of mortality 
may be conservative. 

Each seedling located was evaluated for its 

potential as a crop tree, regardless of its present 

competitive status. If the tree was growing well in 

height relative to the prelogging growth rate or was 

accelerating in growth rate, supported an upright ter- 

minal leader, and any previous bole wounds were healed, 

the tree was subjectively classified as a crop tree 

(Table 1). Based on a survey of the literature, we 

assumed bole damage on young trees such as these would 

not lead to decay if the wounds healed within a three - 

year period and that minor flaws in tree form caused by 

lateral branches expressing dominance would not be sig- 

nificant. Most seedlings and saplings were Douglas 

fir; a few were ponderosa pine. 

Table 1. Current status of seedling vigor by 1980 

post -logging damage class. 

% of sample trees in each class which now are: 

Class crop trees non -crop dead n* 

No damage 90 7 3 142 

Slight damage 77 17 6 53 

Moderate damage 47 50 3 64 

Severe damage 26 58 16 50 

* n= number of seedlings sampled in each damage class. 

Some seedlings, originally classified as undam- 

aged, have died since 1980. Other previously undamaged 

individuals have since been damaged by non -logging 

related factors or are of such low vigor to preclude 

classifying them as crop trees. For the "no damage" 

seedlings, the non -crop trees were generally less than 

40 cm tall and all dead trees were less than 40 cm in 

height. For "slightTamage" trees, the trend was sim- 

ilar. Most non -crop trees occurred in the 0 -60 cm 

height range and virtually all mortality occurred in 

the 0 -40 cm size range. As level of damage increased 

to moderate, the distribution of non -crop trees became 

more uniform throughout the 0 -400 cm sample height 

range. For "severe damage" trees, the occurrence of 

crop trees dropped substantially for trees above 140 

cm, but most mortality again was observed for trees 

less than 60 cm in height. 

Three years after logging, it appears that trees 
less than 40 to 60 cm tall are least able to recover to 

crop tree status after any level of damage. Trees in 

height classes from 60 to 400 cm recover well when dam- 

age is minor. Their greater leaf area may provide en- 

ergy for rapid healing of bole wounds and replacement 

of terminal leaders. Severely damaged trees greater 

than 140 cm sustained bole or top damage which appears 

to lead to significant long -term tree deformities. 

A comparison of height growth rates for sample 

trees from three pre -logging size classes shows that 

crop trees from the 101 -140 cm class which were severe- 

ly damaged during logging are not growing as well as 

less damaged trees (Table 2). Trends are less clearly 

defined for the 61 -80 cm class, but undamaged trees in 

the 21 -40 cm class are still growing better than dam- 

aged ones. In general, height growth for all crop 

trees has accelerated since logging took place in 1980. 

What does one conclude from this data? It is pro- 
bably fair to note the relatively reduced recovery 
ability of seedlings less than 60 cm tall even if they 
had received only minor damage. This relates closely 
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to the original study results which indicated that very 

small seedlings survived harvesting poorly when logging 

resulted in substantial site disturbance (FIR REPORT 

3(3)5). These seedlings appeared to be very suscep- 

tible to being pinned to the ground by debris. Termin- 

al leaders are now upright but the severe bend in the 

stems was judged to be unacceptable for crop tree sta- 

tus. This is one situation where seedling flexibility 

may not be an advantage. 

Table 2. Average crop tree height growth, 1983. 

Height growth (cm), by damage class 

Ht at logging 
(cm) 

No 
Damage 

Slight 
Damage 

Moderate 
Damage 

Severe 
Damage 

21 -40 22.1 
16.0 14.5 

(42)* (9)3 (10) (12) 

61 -80 26.2 27.0 21.0 33.7 

(23) (15) (8) (6) 

101 -140 28.0 27.5 27.7 15.0 

(11) (8) (15) (10) 

* Number in parentheses is number of seedlings sampled 

in 1983. 

The second conclusion is that substantial recovery 

was observed for seedlings 60 to 100 cm tall, even for 

severely damaged seedlings. More than three -quarters 

of the "slight damage" seedlings, nearly one -half of 

the "moderate damage" seedlings, and over one -quarter 

of the "severe damage" seedlings sampled in this survey 

can be classified as potential crop trees three years 

after being damaged. Lateral branches have turned up 

to replace broken terminal leaders and many bole scars 

have healed in that period of time. Perhaps we can 

afford a slightly more liberal attitude in identifying 

potential crop trees after logging. 

S.T. 

Fundamental FIR 
THE JEFFREY PINE SERIES OF THE SISKIYOU REGION OF 

SOUTHWEST OREGON 

This report is the first in a collection of brief 

articles that will characterize the forest and woodland 

ecological series found in the FIR study area of south- 

west Oregon. A series is a collection of plant associ- 

ations that have the same characteristic dominant or 

codominant tree species. An earlier report (FIR 

REPORT, 4(4):6) summarized those series that we have 

found in the study region. 

The data reported here are from the Siskiyou re- 

gion, which is arbitrarily defined as being south of 

Cow Creek and west of Interstate 5. It includes all of 

the Siskiyou National Forest, the Applegate and the 

western portion of the Ashland Districts of the Rogue 

National Forest, appropriate portions of the Josephine 

and Jackson planning units of the Medford BLM District, 

and contiguous private forest holdings. The only sig- 

nificant areas not sampled are the Kalmiopsis and Rogue 

River Wilderness Areas. The total data set consists of 

1642 plots of which 87 were used in the Jeffrey Pine 

analysis. Two- thirds of the plot data were collected 

by the USDA Forest Service, Southwest Oregon Ecology 

program under the supervision of Dr. Tom Atzet; the re- 

mainder were collected by the FIR vegetation clas- 

sification group under the supervision of Dr. Jerry 

Franklin of the USDA Forest Service, Pacific Northwest 

Forest and Range Experiment Station. 

Distribution of Jeffrey pine. Jeffrey pine 

stands occur as far north as Myrtle Creek in the Oregon 

Cascades and as far south as the Sierra San Pedro 

Martir of Baja California, Mexico. Throughout most of 

its range, this pine occurs above 1524 m (5000 ft) on 

cold flats or on dry ridges. Soils can be derived from 

several different substrates but most commonly include 

lava flows and granite. 

In contrast, Jeffrey pine stands in southwest Ore- 

gon occur almost exclusively on ultramafic substrates 

(serpentine and peridotite) and range in elevation from 

180 to 2000 m (600 to 6560 ft). 

Composition of the Series. In southwest Oregon, 

the Jeffrey Pine Series can be subdivided into seven 

major subtypes or associations (Table 1). Each associ- 

ation can be recognized by a characteristic species 

composition and a distinctive structure. 

Table 1. The associations of the Jeffrey Pine Series 

and mean values for selected environmental 

and productivity characteristics. 

ASSOCIATIONS 

Jeffrey Pine/ 

Pinemat 

Manzanita 

Huckleberry 
Oak 

Whiteleaf 
Manzanita 

8uckbrush 
Ceanothus 

Red 
Fescue 

Cascades 
Azalea 

Idaho 
Fescue 

Productivity 
Characteristics 

Height (m) 14 31 39 

Basal Area 10 5 6 13 20 30 

( m2 
ha l) 

Age (yr) 261 154 138 286 133 145 

Site 

Characteristics 

Elevation (m) 1147 817 594 656 718 625 1949 

Aspect (degrees) 84 158 222 182 176 299 190 

Slope (percent) 24 39 18 40 35 44 36 

Soil Depth (cm) 54 32 31 53 50 >40 27 

In general, the associations of the Jeffrey Pine 

Series are open woodlands or savannahs. Stands of Jef- 

frey pine with closed canopies are rarely found. The 

understories can be pure stands of grasses and forbs, 

mixed stands of sclerophytic shrubs and grasses, or 

stands of sclerophytic shrubs with only small amounts 

of grasses and forbs. Moderate to large amounts of 

surface rock and bare soil are present in most stands, 

reflecting the generally open structure of the vege- 

tation of this Series. 

As conditions vary from xeric to mesic, the varie- 

ty of tree species increases. Xeric sites are for the 

most part low elevation, south- and southwest- facing 

slopes that receive less than 175 cm (70 in) of preci- 

pitation per year. Jeffrey pine is the exclusive domi- 

nant tree species on these sites. More mesic sites can 

support incense -cedar and Douglas -fir. Port- Orford- 

cedar is found in stands with annual precipitation 
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greater than 250 cm (100 cm) or on cool, riparian 
sites. Colder, high elevation stands can also have 
abundant western white pine. 

Environmental characteristics of the Series. The 
most characteristic feature of the Series is its con- 
finement to soils derived from serpentine or peridotite 
parent material. These ultramafic soils tend to be 
poorly developed and shallow with depths ranging from 
15 to 125 cm (6 to 50 in). The average depth is 50 cm 
(20 in) which is less than half of that found for other 
forest series in the Siskiyou region. Other important 
features of ultramafic soils are their high levels of 
magnesium, nickel and chromium. Many conifer species 
are intolerant of these metals. Conversely, Jeffrey 
pine can tolerate these levels and consequently com- 
petes well with other less tolerant tree species on 
these soils. 

Thus; the distribution of ultramafic soils deter- 
mines the distribution of the series. Other environ- 
mental factors such as temperature and precipitation 
patterns exert secondary control over the occurrence of 
the Series. Table 1 shows selected environmental char- 
acteristics for each association. 

Brief descriRtions of the associations. The only 
association identified for areas receiving more than 
254 cm (100 in) of annual precipitation is the Jeffrey 
Pine /Pinemat Manzanita Association. The overstory for 
this forest type is commonly composed of Jeffrey pine, 
western white pine, Douglas -fir, and occasionally 
Port -Orford- cedar. The understory is characterized by 
a heavy shrub cover and moderate amounts of grasses and 
forbs. Important shrubs are pinemat manzanita, huckle- 
berry oak, and box -leaved garrya. Small amounts of 
sedge are usually present, along with beargrass. Some 
stands can have abundant grass. 

The Jeffrey Pine /Huckleberry Oak Association is 
found on sites similar to the previous association ex- 
cept that average annual precipitation ranges from 178 
to 254 cm (70 to 100 in) for most stands. Port - 
Orford -cedar is absent and western white pine is rare 
in this open forest type. Incense -cedar shares domi- 
nance in the overstory with Jeffrey pine and Douglas 
fir. The understory is similar to the previous asso- 
ciation but lacks beargrass, and pinemat manzanita is 
not as common or abundant. Shrubs, in general, are not 
as dominant or as characteristic of this type. Most 
stands have significant grass cover. 

The next three associations all have average annu- 
al precipitation in the 125 to 150 cm (50 to 60 in) 
range and represent low elevation xeric sites. All 
three are quite similar. The Jeffrey Pine /Whiteleaf 
Manzanita Association is characterized by an open 
woodland structure for the overstory and patches of 
shrubs set in grass. Jeffrey pine is often the sole 
overstory dominant, although incense -cedar or Douglas - 
fir can be found in small amounts. Whiteleaf manzanita 
is the dominant shrub and dwarf ceanothus is usually 
present. Important grasses include Lemmon's needle- 
grass and Sandberg's bluegrass. 

The Jeffrey Pine /Buckbrush Ceanothus Association 
occurs at slightly higher and perhaps slightly more 
moderate sites. The overstory is much the same, i.e., 
a woodland dominated by Jeffrey pine and occasional 
incense -cedar. The patchy shrub layer is characterized 
by buckbrush ceanothus and lesser amounts of whiteleaf 
manzanita. Grasses such as red fescue and prairie 
Junegrass are very conspicuous and a characteristic 
feature of this type. 

The Jeffrey Pine /Red Fescue Association is very 
similar to the two preceding types, except that shrubs 
are generally much less important. A grass flora com- 
posed of red fescue or Sandberg's bluegrass dominates 
the understory. 

The Jeffrey Pine /Western Azalea Association is 

confined to small areas that have abundant subsurface 
water. This includes corridors along small water 
courses or areas of small seeps. The surrounding vege- 
tation is often one of the above three types. The 
overstory is comprised of Jeffrey pine, incense -cedar, 
and Douglas -fir. The most characteristic feature of 
the understory is the presence of abundant western 
azalea. 

Dry, high elevation ridge tops at the eastern edge 
of the Siskiyou Mountains support the Jeffrey Pine/ 
Idaho Fescue Association. The overstory is a sparse 
woodland of Jeffrey pine and the understory is dominat- 
ed by Idaho fescue. Shallow soils, south -facing expo- 
sures, and an average dry season precipitation of less 
than 17 cm (7 in) suggest that this association typi- 
fies harsh sites with low productivity. 

There are a few stands in our sample that do not 
fit any of the above associations well, yet are not 
sufficient by themselves to describe an association. 
Additional sampling or data from the Cascade part of 
the study area will allow us to deal with these stands 
at a later time. 

Management considerations. All stands in the Jef- 
frey Pine Series are low in productivity. Table 1 

lists average basal area, height, and age values for 
each of the associations. Excessive drainage (or poor 
drainage because of high clay content), chemical imbal- 
ance, and shallow soil all reduce productivity. 

Such conditions suggest that regeneration after 
harvest will be difficult. Natural conifer regenera- 
tion has perhaps occurred very slowly following distur- 
bance as indicated by the wide tree spacing and revers- 
ed J- shaped size class distributions (greater frequen- 
cies at smaller sizes). On the other hand, the wide 
spacing and size distribution may also reflect lower 
maximal levels of stocking, productivity, or carrying 
capacity. 

Areas of serpentine and peridotite are often sites 
where rare, threatened, or other special interest spe- 
cies are concentrated. Therefore, stands in the Jef- 
frey Pine Series may frequently contain species requir- 
ing special management considerations. 

If you have questions, please contact us at the 
Forestry Sciences Lab, 3200 Jefferson Way, Corvallis, 
OR 97331, (503)757 -4361 or at the Siskiyou National 
Forest, Grants Pass, OR 97526, (503)479 -5301. 

Brad Smith, OSU 
Tom Atzet, Siskiyou NF 

David Wheeler, Siskiyou NF 
Jerry Franklin, PNW 

GROWTH AND YIELD PROJECT FINISHES DATA COLLECTION 

The third and final summer of data collection has 
been completed. Except for some data related to pro - 
ductivity, all data describing standing and felled 
trees have been edited and partially loaded into com- 
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puters at OSU. Equations which describe bark thick- 
ness, competing vegetation, and stem volume are now 

being developed. Three types of volume equations for 

each of the six key species are being generated: total 

stem cubic, merchantable cubic to a 2 to 6 inch varia- 
ble top, and stem taper equations. Height and diameter 
growth equations will be developed after the volume 
equations. 

CANYONVILLE 

DUTCHMAN 
\BUTTE 

61n 

MT PEAVINE RUSTLER 

BUTTE:ALLS 

MT MCLOUGHLIN + 

MEDFORD 

ASHLAND 

Figure 1. Sampling area for growth and yield project. 

The approximately 1.2 million acre study area 
(Figure 1) was sampled with 391 plots. All plots were 
within stands of the mixed conifer type across several 
public and private ownerships. Preliminary estimates 
show that approximately 25,000 individual trees were 
measured over the past three years. A subsample of 
approximately 1,850 trees were felled to measure height 
growth. Seventy percent of the felled trees were buck- 
ed into eight foot logs and measured to build taper - 
based volume equations. This very large volume of data 
required the development of a unique computerized data 
management system. This system allows the data set to 
be accurately catalogued and rapidly manipulated. 

Upon completion, our growth models will not be 
"cast in concrete." It is hoped that they will be seen 
as the initial large step that can be continually re- 
fined and expanded, either over a region or by indivi- 
dual users. This process does not necessarily require 
temporary or permanent growth and yield plots. Over an 
extended period of time, a properly designed continuous 
forest inventory system can provide the necessary data. 
For more information, contact us through the Department 
of Forest Management, Peavy Hall, Oregon State Univer- 
sity, Corvallis, OR 97331, (503)754 -4673, or FIR 
Growth and Yield Project, 5286 Table Rock Road, Central 
Point, OR 97501, (503)664 -6272. 

David Hann, OSU 
Dave Larsen, OSU 
Steve Stearns- Smith, OSU 

CLEARCUT VS SHELTERWOOD - FIRST YEAR SURVIVAL 

This study, a cooperative venture involving Funda- 
mental and Adaptive FIR and the BLM, is designed to 

compare clearcut and shelterwood reforestation methods 
for Douglas -fir on 12 replications. These represent 
hard -to- regenerate sites in the Siskiyou Mountains. 

Three replicates have been established on the Summit 

Timber Sale in the Grants Pass Resource Area of the 

Medford District BLM in 1983. Each replicate consists 
of a side -by -side clearcut and shelterwood unit. Half 

of each harvest type was prepared by broadcast burning, 
and half was left unburned. 

Four stocktypes were planted in March and April, 
1983 in replicated blocks within each harvest type -site 
preparation combination: (1) 2 +0 seedlings grown at 

25 -30 per square foot, (2) 2 +0 stock grown at 15 per 
square foot, (3) 4 -cubic inch container seedlings, and 
(4) plug + l's. Half of the seedlings on two south - 
facing clearcuts were shaded with standard cardboard 
cards. Half of the seedlings on one north facing 
clearcut and the three shelterwood units were bud - 
capped with paper cylinders to discourage browsing. 

Average survival over all replicates and treat- 
ments was good to excellent in late spring, reflecting 
good planting stock and planting (Table 1). Mortality 
at the end of the first growing season ranged from 3 to 
14 percent. In terms of fall survival, seedlings 
planted on units that were clearcut and burned perform- -. 
ed best, and those planted on unburned shelterwood 
areas performed poorest. Seedling protection (either 
shading or bud -capping) made no difference in survival 
(87 percent fall survival for both protected and unpro- 
tected seedlings). 

Table 1. First year survival CO of nursery stock 
outplanted in the Douglas -fir systems study, 

Summit Timber Sale, northwest of Grants 

Pass, Oregon. 

Stock Type and Examination Time 

Harvest system 

and site 
preparation 
treatment 

Clearcut 
Burned 
Unburned 

Shelterwood 
Burned 
Unburned 

Average 

2 -0 2 -0 

(25 -30 /sq ft) (15 /sq ft) plug plug + 1 Average 

spring fall spring fall spring fall spring fall spring fall 

97 94 98 95 99 96 98 93 98 94 

88 83 91 84 94 87 90 86 91 8S 

96 90 96 91 99 92 

90 78 92 82 98 84 

96 84 97 89 
90 46 92 80 

93 86 94 88 98 90 94 85 " 94 87 

We want to stress that the data presented here are 

preliminary and are given only as general information 

on the progress of the study. Management implications 

should be drawn carefully until more replicates are 

installed and data are available for five or more years 

of performance after planting. For more information we 

can be contacted at Forestry Sciences Laboratory, 3200 

Jefferson Way, Corvallis, OR 97331, (503)757 -4343. 

Valerie Davis, PNW 

Pete Owston, PNW 

Steve Hobbs, Adaptive FIR 

GRASS, BRUSH, CONIFER SEEDLINGS, AND HERBICIDES 

Conversion of brushfields to conifer plantations 

can be successfully accomplished on flatter sites by 

raking and piling brush with a tractor, burning the 

piles and planting conifers. On manzanita brushfields 

that occupy low to mid -elevation sites in the Medford 
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area, this practice can bring on as many as 2,000 to 
500,000 seedlings per ha of whiteleaf manzanita and 
wedgeleaf ceanothus as well as heavy infestations of 
herbs (grass and forbs). 

Foresters know that some degree of control is 

required to get conifer seedlings established and 
safely out of the range of immenent mortality. But, 

total weed control is usually impractical.- Hence, the 
questions arise, how much weed control is required, or 
how much competition from brush and herbs can conifer 
seedlings tolerate to become established? After estab- 
lishment, how much increased growth will be provided by 
subsequent weed control? 

To better answer these questions, a study was 
initiated in 1983 (FIR REPORT 5(1):5) on manzanita 
brushfields that had been cleared by tractor and 
planted to conifers two years previously. The study 
sites were well covered with young brush seedlings. 
Douglas -fir and ponderosa pine had been operationally 
planted on approximately a 2.5 m spacing. Plots were 
installed which contained different densities of man - 
zanita, ranging from no manzanita to a plant every 
60 cm. Grasses and herbs were controlled in these 
plots. In addition, two plots had manzanita located on 
an 86 cm spacing with one of these not receiving any 
control of herbaceous weeds. 

Plant moisture stress (PMS) was measured monthly 
from April until September. Maximum stress occurred in 

August. At this time, conifer PMS was higher on plots 

with competing manzanita; ponderosa pine growing on the 
same sites as Douglas -fir was under less moisture 
stress; and Douglas -fir and manzanita stress levels 

were similar (Table 1). 

Table 1. Mean plant moisture stress (bars) in August, 
1982. 

Species Predawn Midday 

Manzanita plots with herbaceous weeds 

Douglas -fir 14.5 24.2 
Ponderosa pine 9.8 18.1 

Whiteleaf manzanita 12.8 26.3 

Plots with complete control of brush and herbs 

Douglas -fir 9.2 16.7 
Ponderosa pine 5.2 12.8 

Height growth by Douglas -fir and ponderosa pine 
was similar in the "no competition" plots. Their 
growth was less in competition with herbs and manzani- 
ta, with growth of Douglas -fir being reduced more than 
the pine's (Table 2). This first -year response is 

intriguing. Growth responses usually do not occur 
until the second year after treatment. This is because 
during the first year, the conifers are laying down bud 
primordia that reflect the different growing condi- 
tions. The change observed during the first growing 
season in this study strongly suggests that water com- 
petition by herbs and brush can reduce height growth 
even during a summer with abnormally high rainfall. 
During growing seasons with more typical precipitation 

patterns, conifer growth should be reduced even more. 

Table 2. Mean seedling height (cm) during the 1983 

growing season. 

Species 

Douglas -fir 
Ponderosa pine 

No 

Competition 

23.0 
23.3 

Herbs and 
Manzanita 

15.4 
20.4 

In addition to these results, the installation of 

this study yielded numerous useful observations. Dense 

stands of grass can cause heavy mortality of new brush 

germinants as well as planted conifer seedlings. The 

use of hexazinone to suppress herbs appears to help 

both conifers and brush when applied in early spring. 

The same herbicide applied later gives better control 

of brush but does a poorer job with grass. 

Larger whiteleaf manzanita seedlings (10 -30 cm 

tall) are tough. When transplanted into grassy areas, 

their survival was nearly 100 percent. When a herbi- 

cide mix (2,4 -D, glyphosate, and simazine) was applied 

so as not touch to the foliage, the planted brush sus- 

tained 20 -40 percent mortality, presumably from sima- 

zine, but naturally occurring brush seedlings were not 

injured. When brush seedlings were directly sprayed in 

April with this mix, excellent control was achieved. 

Rain within 12 hours of application reduced the mix's 

effectiveness on brush. 

This mix consisted of 2.2 kg 2,4 -D ester, 0.8 kg 

glyphosate, and 4.4 kg simazine a.i. per ha in water 

with no adjuvants. It should give season long control 

of herbs and nearly eradicate madrone sprouts and seed- 

lings of manzanita and wedgeleaf ceanothus. Poison oak 

and true oaks will persist, but are sensitive to spot 

sprays of 2 percent glyphosate in mid -summer. Douglas - 

fir will thrive under this weed control regime but 

ponderosa pine may be injured by 2,4 -D if the mix is 

applied after mid -February. 

For more information contact us at: Department of 

Forest Science, Oregon State University, 3200 Jefferson 

Way, Corvallis, OR 97331, (503)752 -2244. 

Diane White, OSU 

Mike Newton, OSU 

2 -4 -D, LEAF AREA, AND WATER USE BY MADRONE 

This study was designed to provide information on 

the physiology and competitive ability of Pacific mad - 

rone (Arbutus menziesii Pursh.). The objectives were 

to develop á measure of herbicide injury based upon 

leaf area; measure moisture use by madrone; and evalu- 

ate the competitive influence of madrone upon young 

Douglas -fir. Four different treatments were establish- 

ed in Little Elk Valley, near Roseburg. As a control, 

baseline plots were cleared of all vegetation to mea- 

sure the decrease of moisture in the soil profile with- 

out vegetation. Two treatments had a madrone either 

alone within a cleared area (F for functional plots), 

or with a Douglas -fir (C for competition plots). The 

fourth treatment consisted of 2,4 -D treated madrone 

(D plots), that had been aerially sprayed two years 

prior to the study. 

Figure 1 shows the mean leaf area patterns for the 

F,C, and D plot madrone. Although the 2,4 -D treated 
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madrone were initially severely defoliated, the ratio 

of the current year's leaf area versus the previous 

year's leaf area was greater than in either the F or C 

plots. Therefore, it was concluded that unless madrone 

is completely killed, it may recover sufficiently rap- 

idly to be very competitive with crop trees 5 -10 years 

after treatment. 

1980(estimated) 

I I 

1981 

F C 

PLOT TYPE 

Figure 1. Mean estimated 1980 and actual 1981 leaf 

areas of the functional (F), competition 
(C) , and 2,4 -D treated (D) plots. Bars 

indicate 95% confidence intervals. 

Soil moisture measurements around madrone in the 

isolated F and C plots did not show distinct moisture 

depletion at the 30 or 60 cm depths. This is likely an 

artifact of vegetation clearing coupled with too short 

of a duration between plot clearing and measurement. 
But, other evidence indicates that madrone grows a deep 
tap -root, and may not be dependent on soil moisture at 

these shallower depths. 

The transpiration behavior of the herbicide treat- 
ed and the untreated madrone did not differ signifi- 
cantly. Thus two years after treatment, madrone 
foliage showed no physiological disruption of water 
utilization. The lower leaf area index of the 2,4 -D 

treated madrone trees resulted in a lower whole plant 
moisture utilization than for either of the trees in 

the untreated plot. 

Competitive effects of madrone upon Douglas -fir 

within 1 m of the madrone root crown were indistinct. 

This may be an artifact of the experimental design, or 

may represent a shock response by the understory coni- 

fers upon release from the surrounding shading vegeta- 

tion. For more information contact me at the Depart- 

ment of Forest Science, Oregon State University, 3200 

Jefferson Way, Corvallis, OR 97331, (503)757 -4385. 

Ken Bentson, OSU 

NITROGEN FERTILIZER INCREASES GROWTH OF DOUGLAS -FIR IN 

SOUTHWEST OREGON 

Data from studies in southwest Oregon demonstrate 

that fertilization with nitrogen can increase yield of 

commercial forests in this area. To quantify the 

effects of fertilizing thinned and unthinned stands 

over a range of site conditions, we assembled data on 

tree growth and site characteristics from 130 fertili- 

zer trials (totaling 730 plots) located west of the 

Cascade Crest, south of Salem, Oregon and into northern 

California. About 70 percent of these trials were 

established by the cooperative Regional Forest Nutri- 

tion Research Project administered by the University of 

Washington. The balance were established by the USDA 

Forest Service, USDI Bureau of Land Management, forest 

industry, or Oregon State University. Time since 

fertilization ranged from 5 to 14 years. These trials 

are located in stands that range from 10 through 100 

years old and from Site I through V, but are not uni- 

formly distributed across all combinations of age and 

site classes. Thus, we caution that this nonuniform 
sampling will reduce the accuracy of our predictions. 

Our current analyses in the Douglas -fir type (80 

percent or more of initial basal area as that species) 

indicate that a single application of 200 lbs of N /acre 

as urea increased gross volume growth (net growth + 

mortality losses) by about 500 cubic feet averaged 

across all sites over an eight year period. These ini- 

tial analyses also show that more volume was gained 
from fertilizing thinned stands than unthinned stands. 

More extensive analyses are underway to clarify 
the interactions with site quality, thinning, and age. 

By adding site -describing variables we anticipate hav- 

ing more site -specific estimates than those based now 

on site index, age, and thinning. For more information 

contact us at the Forestry Science Laboratory, 3625 

93rd Avenue SW, Olympia, WA 98502, (206)753 -9470. 

Dick Miller, PNW 

Gary Clendenen, PNW 
Dave Bruce, PNW (retired) 

LOGGING METHODS AFFECT SEEDLING SURVIVAL 

Preliminary data describing damage to understory 
conifers are now available from a Fundamental FIR study 
(FIR REPORT 4(3):4) that is looking at the costs and 
effectiveness of saving understory regeneration during 
logging. The results described here are from a timber 
sale located in the Butte Falls Resource Area, Medford 

BLM. The sale was logged by tractor. Two logging 
methods were compared: (a) directional tree felling 

and designated skidtrails, and (b) logger's choice for 
felling and skidding. 

Understory stocking prior to logging averaged 823 
trees per acre for treatment (a) and 688 trees per acre 
for (b). In both areas, understory trees ranged from 
less than 7 feet tall to over 7 inches dbh. 
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With directional felling and designated skid - 
trails, 36 percent of the understory conifers were 
killed by overstory removal, but 66 percent were lost 
with logger's choice. In both treatments, trees under 
7 feet tall had the greatest mortality. 

The difference in seedling mortality is also 
reflected in stocking surveys made before and after 
logging (Table 1). 

Table 1. Pre- and post -logging levels of stocking by 
percent of total plots. 

Logging Treatment 
Understocked Overstocked 

Before After Before After 

Controlled felling 
and skidding 14 19 61 59 

Logger's choice 5 46 51 7 

The number of understocked plots increased very 
little with directional felling and designated skid - 
trails, but increased markedly --from 5 to 46 percent- - 
with logger's choice. Similarly, the reduction in the 
number of overstocked plots --from 51 to 7 percent --was 
far greater with logger's choice, but did not change as 

much with controlled felling and skidding. 

In this study, the use of directional felling and 
designated skidtrails led to less seedling mortality 
and a smaller increase in the number of understocked 
plots compared to logger's choice. Even if some seed- 
lings regarded as dead manage to recover --as described 
by Steve Tesch in this issue --the use of "logger's 
choice" logging still appears to cause the greater 
reduction in stocking. These preliminary results are 

congruent with the opinions of many silviculturists. 

The next questions to be answered are, did log- 

ging costs differ between the two treatments, and if so 

by how much? The production figures for this study are 
currently being analyzed and will be available in a 

subsequent issue of the FIR REPORT. When these results 

are available, managers can better decide whether spec- 
ial logging methods are cost effective in saving coni- 
fer regeneration in the understory. 

For further information on the stand damage com- 
ponent of this study, contact me at the Department of 
Forest Science, Oregon State University, 3200 Jefferson 
Way, Corvallis, OR 97331, (503)754 -2244. 

Dave Perry, OSU 

Continuing 
Education 

NOTE: Many of these programs may count toward SAF -CFE 
certification. Contact your local SAF Scholarship 
Chairman or the programs' organizers for details. 

CURRENT TOPICS IN FOREST PESTICIDES /FOREST PESTICIDES 

IN THE PACIFIC NORTHWEST 

March 6, and March 7 -8, 1984. Bonneville Power Admin- 

istration Auditorium, Portland, OR. The first session 

will review recent developments in pesticide disposal, 

application, and information retrieval. The second 

session (March 7 -8) will cover items of interest to 

people who wish to take pesticide licensing exams. In 

addition to these two programs, other workshops will be 

held that also give recertification credits to holders 

of pesticide licenses within Oregon. CONTACT: Dr. Joe 

Capizzi, 2055 Cordley Hall, Oregon State University, 

Corvallis, OR 97331. (503)754 -3151. 

REFORESTATION RESEARCH ADVANCES IN SOUTHWEST OREGON 

April 16 -17, 1984. Riverside Motel Conference Center, 

Grants Pass, OR. Sponsored by Adaptive FIR. This two - 

day workshop will provide participants with the latest 

research results from Adaptive and Fundamental FIR stu- 

dies. Emphasis will focus on research pertinent to 

improved reforestation of southwest Oregon sites. Reg- 

istration will be limited to 100 participants on a 

first -come, first -served basis. 12 SAF -CFE hours, 

Category 1. Detailed program announcements will be 

mailed this winter. CONTACT: Elaine Morse or Steve 

Hobbs, Adaptive FIR. (503)776 -7116. 

RESOURCE ISSUES IN TIMBER HARVESTING: THE EFFECTS ON 

FOREST MANAGEMENT 

May 15 -16, 1984. Sponsored by the Forestry Intensified 

Research (FIR) Program and held at the Holiday Inn, 

Medford, Oregon. The objective of this workshop is to 

promote better understanding by land managers of the 

resource issues and interactions involved in the long 

and short term planning and in the execution of timber 

harvesting projects. The program will emphasize costs 

and benefits associated with alternative harvesting 

methods and develop a framework for economic evaulation 

of alternative management practices. CONTACT: Steve 

Tesch, John Mann, or Elaine Morse, Adaptive FIR. 

(503)776 -7116. 

FOREST WEED CONTROL FOR SOUTHWEST OREGON 

July 17 -19, 1984. Riverside Motel Conference Center, 

Grants Pass, OR. Sponsored by Adaptive FIR. An indoor 

session the first day will emphasize recent develop- 

ments in the applied aspects of weed control. Two 

field trips the next day will allow participants to 

practice on site, problem analysis and prescription. 

One field trip is planned for the Medford area and the 

other is planned for the Roseburg /Glendale locale. A 

one -half day session indoors on the third day will be 

used to summarize and present information from both 

field trips to all field trip participants. Enrollment 

for the first day will be limited to 130. Enrollment 

for either field trip will be limited to 40. Approxi- 

mate fee: $15 for the first day only; $40 for all three 

days. This program is being submitted to the Oregon 

Department of Agriculture for determination of pesti- 

cide license recertification credits. More specific 

information on credits, enrollment and fees will be 

sent in program announcements later this winter. 

CONTACT: Elaine Morse or Ole Helgerson, Adaptive FIR. 

(503)776 -7116. 
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The following workshops and conferences will be held at 

Oregon State University. CONTACT: Pam Henderson, Con- 

ference Assistant, College of Forestry, OSU, Corvallis, 

OR 97331. (503)754 -2004. 

REGENERATION PLANNING March 7 -9, 1984 

FOREST ROADS May 1 -3, 1984 

VARIABLE PROBABILITY SAMPLING June 18 -22, 1984 

AERIAL PHOTOGRAPHY June, 1984 

Of Interest 

NOVIA SCOTIA COURT DECISION ON PHENOXY HERBICIDES 

The following is a summary of a 182 page court 

decision announced on September 15, 1983 by Nova Scotia 

Supreme Court Justice D. Merlin Nunn regarding the 

health hazard of phenoxy herbicides used on forest 

lands. Local landowners had asked the Court to stop 

Nova Scotia Forest Industries, Ltd., from using the 

herbicides in forest lands near their properties. 

Readers may note that the judge's decision appears to 

be based on an objective assessment of health related 
facts and not whether bureaucratic procedure had been 

fulfilled. OH 

To quote, "I am satisfied that the over- 

whelming currently accepted view of respon- 

sible scientists is that there is little 

evidence that, for humans either 2,4 -D or 

2,4,5 -T is mutagenic or carcinogenic and that 

TCDD is not an effective carcinogen, and fur- 

ther, that there are no- effect levels and 

safe levels for humans and wildlife for each 

of these substances. 

To my mind, after hearing all the evi- 

dence and reading all the exhibits, there is 
no doubt that the weight of current responsi- 
ble scientific opinion does not support the 

allegations of the plaintiffs. I feel it is 

my responsibility, in view of the nature of 
this matter, to add that, while I do not 

doubt the zeal of many of the plaintiffs' 

scientific witnesses or their ability, some 

seemed at many times to be protagonists 
defending a position, thereby losing some of 
their objectivity. There was a noticeable 
selection of studies which supported their 
view and a refusal to accept any criticism of 
the more contrary studies. Where the study 
was by anyone remotely connected with indus- 
try there was a tendency to leap to the "fox 
in the chicken coop" philosophy, thereby rul- 
ing out the value of the study as biased. In 

my view a true scientific approach does not 

permit such self -serving selectivity, nor 

does it so readily decry a study on the basis 

of bias. 

I had the opposite impression of the 

scientific witnesses offered by the defen- 

dant. I did not detect any sense of parti- 

sanship. They related their work, their 

involvement with the substances, the results 

of their studies and their considerations of 

other studies in a professional, scientific 

manner and I therefore found their opinions 

to be reliable and, indeed, I accepted them 

as such. 

It would be a Herculean task to go 

through the evidence of each witness indi- 

cating which particular facts were accepted 

or rejected. However, it is not necessary, 

for reasons already stated. I will say 

though, as a general point, that I accept the 

evidence of the defendant's witnesses as 

representing the generally accepted view of 

responsible scientists, and also as indica- 

tive of the risks involved. Each of them 

categorically states that neither 2,4 -D, nor 

2,4,5 -T, nor the concentration of TCDD pre- 

sently in 2,4,5 -T, nor the mixture of 2,4 -D 

and 2,4,5 -T in the concentrations to be 

sprayed on Nova Scotia forests pose any 

health hazard whatsoever. I am unable to 

accept that the plaintiffs have proved any 

strong probability or a sufficient degree of 

probability of risk to health to warrant the 

granting of the remedy sought, a quia timet 

injunction. 

Having made this finding, it is unneces- 

sary for me to consider the matter of ripar- 

ian rights or groundwater rights. Since I 

have accepted that no risk to health has been 

proved, I need not consider these areas. 

Were I required to do so, and perhaps to 

allay public fears, I will add that the 

strongest evidence indicated that these sub- 

stances sprayed in the Nova Scotia environ- 

ment will not get into or travel through the 

rivers or streams, nor will they travel via 

groundwater to any lands of the plaintiffs 

who are adjacent to or near the sites to be 

sprayed. 

Further, if any did the amount would be 

so insignificant that there would be no 

risk... the answer to the single remaining 

question I posed earlier which has two parts 

- have the plaintiffs offered sufficient 

proof that there is a serious risk to health 

and that such serious risk of health will 

occur if the spraying of the substances here 

is permitted to take place - is, for each 

part, in the negative... all the evidence 

available has been presented by the parties, 

and that, based on this evidence, fully 
weighed and considered, this court is of the 

opinion that these spraying operations can be 

carried out in safety and without risk to the 

health of the citizens of this province." 
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Recent 
Publications 

For copies of these publications, mail your request 

the indicated address: 

Publications 
Pacific Northwest Forest and 

Range Experiment Station 

P.O. Box 3141 

Portland, OR 97208 

Publications 
Intermóuntain Forest and 
Range Experiment Station 

Ogden, UT 84401 

Publications 
Forest Research Laboratory 

Oregon State University 

Corvallis, OR 97331 

Publications 
Potlatch Corporation 
P.O. Box 1016 
Lewiston, ID 83501 

G. D. Racey 
Midhurst Research Unit 

Ontario Tree Improvement and 

Forest Biomass Institute 
Ministry of Natural Resources 

Midhurst, Ontario LOL 1X0 

Oregon State University 
Extension Entomology 

2055 Cordley Hall 

Corvallis, OR 97331 
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HOW TO REDUCE INJURIES TO RESIDUAL TREES DURING STAND 
MANAGEMENT ACTIVITIES, by P. E. Aho, G. Fiddler, and G. 

M. Filip. 1983. USDA Forest Service Gen. Tech. Rep. 

PNW -156. Pacific Northwest Forest and Range Experiment 
Station, Portland, OR. Types of forest management 
which require frequent entries into timber stands, in- 

crease the probability that residual trees will be 
injured by heavy equipment. Losses of trees and tree 
volume that result from decay initiated by these 
mechanical wounds can be substantial. This report 
illustrates the various types of wounds, damage and 
decay losses found in intensively managed stands in the 
western United States and recommends methods to lessen 
these impacts. 

O 
EVALUATION OF A PASSIVE FLAME- HEIGHT SENSOR TO ESTIMATE 
FOREST FIRE INTENSITY, by C. Ryan. 1981 USDA Forest 
Service Res. Note PNW -390. Pacific Northwest Forest 
and Range Experimental Station, Portland, OR. 130 p. 

The length of flames of wildland fires is a relative 
indicator of fireline intensity and an important index 
to fire effects and difficulty of control. Laboratory 
tests determine the feasibility of using cotton string 

treated with ammonium phosphate fertilizers by suspend- 
ing them vertically above fuels to be burned to measure 

flame height. Ammonium phosphate treatments with an 

effecitve P O equivalent greater than 10 percent by 

weight prevented the string from sustaining combustion 

above the zone of contact with flames. The strings 

were evaluated in nine prescribed fires in Douglas -fir 

logging residues. Operational use of the flame- height 

sensor is discussed. 

O 
GEOGRAPHIC VARIATION IN SEEDLING DOUGLAS -FIR (PSEU- 

DOTSUGA MENZIESII) FROM THE WESTERN SISKIYOU MOUNTAINS 

OF OREGON, by Frank C. Sorensen. 1983. Ecology 

64(4):696 -702. Patterns of geographic variation for 

seed and seedling traits of Douglas -fir from four ele- 

vations on west and east aspects of first and second 

ridges away from the ocean (latitude 42 °30'N) were 

observed under two air- temperature regimes in a common 

garden. Size and germination rates were recorded for 

seeds; phenological and size data were recorded on 

seedlings through two growing seasons. The pattern of 

genetic variation appeared to be determined by adapta- 
tion to local moisture and temperature regimes. In 

east -west comparisons (inland vs. coastal ridge or east 

aspect vs. west aspect), seeds of east aspect or inland 

origin were larger and germinated more rapidly than 
seeds of more westerly origin. Similarly, plants of 

inland origin or from east aspects tended to start and 

end elongation earlier and have smaller top /root 
ratios, compared to plants from the coastal ridge or 

west aspects. Genetic differences were generally 
greater between the west and east aspects of the coas- 

tal ridge than between the two aspects of the inland 

ridge. Variation in date of bud set and plant size was 

also related to elevation. The change associated with 

elevation was greater on the coastal ridge than on the 

inland ridge. Evidence is presented that indicated 
length of growing season and heat accumulation may 

change more with elevation and latitude near the ocean 
than inland in the Pacific Northwest. This in turn may 

result in steeper elevational and latitudinal gradients 

of genetically based variability near the ocean than 
inland. 

METHODS FOR EVALUATING STREAM, RIPARIAN, AND BIOTIC 

CONDITIONS, by William S. Platts, Walter F. Megahan, 

and G. Wayne Minshall. 1983. USDA Forest Service, 

Gen. Tech. Rep. INT -138. Intermountain Forest and 

Range Experiment Station, Ogden, UT 84401. Most 

stream habitat evaluation techniques currently in use 

today have not been tested to determine their validity 

in describing conditions and have been designed to op- 

timize time rather than accuracy. The purpose of this 

report is to further standardize the way physical and 

biological attributes are measured and quantified and 

to shed light on the strengths and weaknesses of those 

attributes. This report discusses some of the environ- 

mental parameters that best measure and describe condi- 

tions existing in aquatic ecosystems. The precision 

and estimation of the accuracy that can be expected 

when measuring many of these conditions are given. 

O 
FIELD PROCEDURES FOR VERIFICATION AND ADJUSTMENT OF 

FIRE BEHAVIOR PREDICTIONS, by Richard C. Rothermel and 

George C. Rinehart. 1983. USDA Forest Service, Gen. 

Tech. Rep. INT -142. Intermountain Forest and Range 

Experiment Station, Ogden, UT 84401. The problems of 
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verifying fire predictions at the operational level are 
discussed and four fire prediction situations identi- 
fied: (1) predicting fire spread several hours before 
it is expected, using a weather forecast; (2) predict- 
ing fire spread just before it occurs, using measured 
weather data; (3) predicting fire spread after the 
fact, with weather data measured during the fire; (4) 

predicting fire behavior after the fact, with all of 
the fire model inputs measured rather than inferred. 
Opportunities and problems associated with several 
types of fire, including wildfires, prescribed fires, 
both planned and unplanned, as well as fires dedicated 
to verification are discussed. Procedures for collect- 
ing and analyzing data are detailed for accessible 
fires and inaccessible fires. Analyses for choosing 
the appropriate fuel model for evaluating prediction 
capability, and for improving predictions by the use of 
simple linear regression techniques are explained and 
illustrated with examples from the field. 

SALVAGE AND THINNING OPERATIONS IN SECOND -GROWTH PON- 
DEROSA PINE STANDS, by John R. Host and David P. Lowry. 
1983. USDA Forest Service, Research Paper INT -311. 
Intermountain Forest and Range Experiment Station, 
Ogden, UT 84401. This report describes and discusses 
a harvesting system made up of commercially available 
equipment and modified farm tractors that has been suc- 
cessfully used to salvage and thin second -growth pon- 
derosa pine stands. Commercial equipment consisted of 
feller -bunchers, a skidder and a chipper. Farm trac- 
tors were equipped with grapples and metal reinforcings 
to adapt them to forest use. Two studies made in the 
same general area are described, as well as procedures 
for recovering multiple products. Hog fuel, stud logs, 
saw logs, house logs, fencepost, and pulp chips were 
the products evaluated. Economic analyses indicate 
that if suitable markets are available within a reason- 
able distance wood can be harvested in these small -size 
tree stands at a profit. 

SUMMARIZING WEATHER AND CLIMATIC DATA - A GUIDE FOR 
WILDLAND MANAGERS, by Arnold I. Finklin. 1983. USDA 
Forest Service, Gen. Tech. Rep. INT -148. Intermountain 
Forest and Range Experiment Station, Ogden, UT 84401. 
This publication is a guide to the summarization of 
available fire -weather and climatic data by wildland 
managers, particularly for use in fire -management plan- 
ning. The publication also covers general needs of 
forestry research. Various elements are discussed in 

an outline corresponding to a suggested report format; 

the format covers both the annual regime and the fire 
season. Examples are given for presenting the summa- 
rized data, including averages and frequency distribu- 

tions in tables obtained through available computer 
programs. Graphs that can condense much of the infor- 
mation are also shown. Methods for adjusting or extra- 
polating values from limited data bases are included in 

a final section. 

O 
HOW TO PREDICT THE SPREAD AND INTENSITY OF FOREST AND 
RANGE FIRES, by Richard C. Rothermel. 1983. USDA For- 
est Service, Gen. Tech. Rep. INT -143. Intermountain 
Forest and Range Experiment Station, Ogden, UT 84401. 
This manual documents the procedures for estimating the 
rate of forward spread, intensity, flame length, and 
size of fires burning in forests and rangelands. It 

contains instructions for obtaining fuel and weather 

data, calculating fire behavior, and interpreting the 

results for application to actual fire problems. 

Potential uses include fire prediction, fire planning, 

dispatching, prescribed fires, and monitoring managed 

fires. Included are sections that deal with fuel model 

selection, fuel moisture, wind, slope calculations with 

nomograms, TI -59 calculations, point source, line fire, 

interpretations of outputs, and growth predictions. 

O 
AN EVALUATION OF FOUR IMPLEMENTS USED TO TILL COMPACTED 
FOREST SOILS IN THE PACIFIC NORTHWEST, by C. W. Andrus 

and H. A. Froehlich. Research Bulletin 45. Forest 

Research Laboratory, Oregon State University, Corval- 

lis, OR 97331. The use of ground -based logging equip- 

ment can leave large areas of soil deeply compacted and 

thus decrease site productivity. Tillage is one means 

of ameliorating soil compaction. This bulletin des- 

cribes the design and performance of four implements 
that can be used to till forest soils: brush blades, 
rock rippers, disc harrows and winged subsoilers. The 
bulletin also discusses production rates and costs 
associated with the use of each implement and presents 

guidelines for the selection of the tillage equipment 
most appropriate for a variety of site conditions, soil 

types and tillage tasks. 

ALLELOPATHIC EFFECTS OF LITTER ON THE GROWTH AND COLON- 

IZATION OF MYCORRHIZAL FUNGI, by S. L. Rose, D. A. 

Perry, D. Pilz, and M. M. Schoeneberger. Journal of 

Chemical Ecology 9:1153 -1162. In laboratory studies, 

water soluble extracts of the litter from plant species 

found in central and southwest Oregon (Ceanothus 

velutinus, Lithocarpus densiflorus, Arbutus menz í esi 
Pteridium aquilinum, Pseudotsuga menziesi and Tsuga 

heterophylla had variable effects on the growth of four 

species of ectomycorrhizal fungi. In general, low con- 

centrations (parts per thousand) stimulated fungal 

growth; while, high concentrations (parts per hundred 

and parts per ten) either stimulated growth, inhibited 

growth, or had no effect, depending on both fungal and 

litter species. In greenhouse studies, litter applied 

to the surface of a sand -soil mixture reduced the for- 

mation of Rhizopogon sp. on Douglas -fir seedlings. 

Allelochemicals in the litter may inhibit seedling 

growth and suppress fungal growth and root colonization 

in the field, thus helping to explain reforestation 

failures by conifer species on disturbed sites. 

DINITROGEN FIXATION BY A MATURE CEANOTHUS VELUTINUS 

(DOUGL.) STAND IN THE WESTERN OREGON CASCADES, by D. H. 

McNabb and K. Cromack, Jr. 1983. Can. J. Microbiol. 

29:1014 -1021. Dinitrogen fixation was measured in a 

17- year -old snowbrush stand in the western Oregon 

Cascades. Diurnal and seasonal rates of nitrogenase 

activity were measured in the field using the C H re- 

duction technique. Snowbrush had a total biolttats of 

42,680 kg /ha, including 750 kg /ha of nodule biomass. 

Snowbrush fixed nitrogen for approximately 240 days 

annually. Except during precipitation events or per- 

iods of low xylem pressure potentials, C H reduction 

rates in the summer and fall were signifieahtly corre- 
lated with soil temperature. The annual diritrogen 

fixation rate was estimated at approximately 101 kg 

N /ha (C H ). Sustained periods of precipitation sup- 

pressed hittrogenase activity and reduced the potential 

estimate by 19 percent. The annual dinitrogen fixation 

rate is higher than previously reported for other 
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mature stands and primarily is attributed to the main- 
tenance of a large nodule biomass. 

O 
A PRACTICAL SPRAY DEPOSIT CARD FOR AERIAL HERBICIDE 
MONITORING, by Paul J. Gravelle. Potlatch Corporation 
Forest Management Note MN -83 -1. The Thermofax 209 Type 
658 paper can be used as an inexpensive deposit card 
for monitoring aerial herbicide sprays which contain 
oil -based formulation, even when used with a water car- 
rier alone. Foresters on site during spray operations 
can quickly place out cards for various purposes, in- 

cluding quality control, drift detection, and making a 

permanent record of spray deposit. Quantification of 
deposit, in terms of gallons per acre, is possible, but 
accuracy depends upon use of proper spread factor. 
Proper determination of spread factors awaits further 
research. 

THE PRACTICALITY OF TOP -ROOT RATIO IN NURSERY STOCK 
CHARACTERIZATION, by G. D. Racey, C. Glerum and R. E. 

Hutchinson. The Forestry Chronicle 59:240 -243. Top - 
root ratios (T /R) form a non -normal frequency distribu- 

tion which is positively skewed or skewed to the right, 
creating a bias in the estimate of a sample mean. 

T /R's determined by volume displacement give larger 
estimates than those determined by oven -dry weight. 
This difference increases with the size and T/R of the 
tree. Top length, stem diameter, top volume and root 
volume are all better indicators of nursery stock qua- 
lity and potential growth performance than T /R. As 

top -root ratio is difficult to interpret or use in an 

objective manner it is of little value in nursery stock 
evaluation. 

O 
MANAGING WASTE PESTICIDES AND EMPTY PRESTICIDE CONTAIN- 
ERS: A "HOW TO "GUIDE FOR AGRICULTURAL & SILVICULTURAL 
PEST - CONTROL OPERATIONS, by Joseph Capizzi. Oregon 
State University Extension Service, Extension Circular 
1159 /July 1983. This publication presents methods of 
disposing of waste pesticides. These methods comply 
with Administrative Rules established by the State of 
Oregon. 
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