Literature Cited

Barrett, James W., Stanley S. Tornbom, and
Robert W. Sassaman.
1976. Logging to save ponderosa pine
regeneration: A case study. USDA For.
Serv. Res. Note PNW-273,13 p., illus.
Pac. Northwest For. and Range Exp.
Stn., Portland, Oreg.

Bethlahmy, Nedavia.
1962. First year effects of timber

removal on soil moisture. Int. Assoc. Sci.

Hydro. Bull. 7(2):34-38, illus.

Bever, Dale N., and Denis P. Lavender.
1955. Revised "number of trees per
acre” curves. Oreg. State Board For.
Res. Note 25,3 p., illus.

Black, Hugh C, and Edward F. Hooven.
1977. Effects of herbicide-induced
habitat changes on pocket gophers in
southwestern Oregon. In Proc. 29th
Annu. Calif. Weed Conf. (Sacramento),
p. 119-127.

Cleary, Brian D.
1978. Vegetation management and its
importance in reforestation. Oreg. State
Univ. For. Res. Lab. Res. Note 60,4 p.,
illus., Corvallis.

Day, Frank P. Jr., and Carl D. Monk.
1974. Vegetation patterns on a southern
Appalachian watershed. Ecology 55(5):
1064-1074, illus.

Detling, Leroy E.
1968. Historical background of the flora
of the Pacific Northwest. Univ. Oreg.
Mus. Nat. Hist. Bull. 13,57 p., illus.

Duncan, David B.

1955. Multiple range and multiple F
tests. Biometrics 11(1):1-42.

34

Frank, Ernest C, and Richard Lee.
1966. Potential solar beam irradiation on
slopes: Tables for 30° to 50° latitude.
USDA For. Serv. Res. Pap. RM-18,116 p.,
illus. Rocky Mt. For. and Range Exp.
Stn., Fort Collins, Colo.

Hall, Dale O.
1963. The effect of advance growth on
ponderosa pine seedling mortality at
Challenge Experimental Forest. USDA
For. Serv. Res. Note PSW-8,7 p., illus.
Pac. Southwest For. and Range Exp.
Stn., Berkeley, Calif.

Hallin, William E.
1959. Release of sugar pine seedlings
and saplings by harvest cutting. USDA
For. Serv. Pac. Northwest For. and Range
Exp. Stn. Res. Note 179,3 p., illus.
Portland, Oreg.

Hallin, William E.
1968. Soil moisture tension variation on
cutovers in southwestern Oregon. USDA
For. Serv. Res. Pap. PNW-58,18 p., illus.
Pac. Northwest For. and Range Exp.
Stn., Portland, Oreg.

Hermann, Richard K., and Harold A. Thomas.
1963. Observations on the occurrence of
pocket gophers in southern Oregon pine
plantations. J. For. 61(7):527-529, illus.

Mainland, Donald, Lee Herrera, and Marion
I. Sutcliffe.
1956. Statistical tables for use with
binomial samples: Contingency tests,
confidence limits, and sample size
estimates. 83 p., N. Y. Univ. Coll. Med.,
New York.

McDonald, Philip M.
1969. Ponderosa pine seed-tree removal
reduces stocking only slightly. J. For.
67(4):226-228, illus.

Minore, Don.
1978. The Dead Indian Plateau: A
historical summary of forestry observa-
tions and research in a severe south-
western Oregon environment. USDA
For. Serv. Gen. Tech. Rep. PNW-72,23 p.,
illus. Pac. Northwest For. and Range
Exp. Stn., Portland, Oreg.

Minore, Don, and Richard E. Carkin.
1978. Vegetative indicators, soils, over-
story canopy, and natural regeneration
after partial cutting on the Dead Indian
Plateau of southwestern Oregon. USDA
For. Serv. Res. Note PNW-316,9 p.,
illus. Pac. Northwest For. and Range
Exp. Stn., Portland, Oreg.

Nolan, Karen S.
1978. Vegetation management and its
importance in reforestation: An
annotated bibliography. Oreg. State
Univ. For. Res. Lab. Res. Note61,4p.,
Corvallis.

Reynolds, Charles, Nelson Jeffers, Vincent

Bousquet, and Roy Stier.
1953. Reforestation surveys. In Reports
of the Pacific Northwest Seeding and
Planting Committee on various recom-
mended reforestation practices and
techniques. Chapter 7, p. 61-69, illus.
West. For. and Conserv. Assoc,
Portland, Oreg.

Stein, William .
1963. Comparative juvenile growth of
five western conifers. Ph. D. thesis. Yale
Univ., New Haven, Conn. 194 p., illus.

Stein, William .
1978. Chapter 11. Reforestation evalua-
tion. In Regenerating Oregon's forests,
p. 205-221, illus. Brian D. Cleary, Robert
D. Greaves, and Richard K. Hermann,
compilers and eds. Oreg. State Univ.
Ext. Serv., Corvallis.

Williamson, Denis M., and Don Minore.
1978. Survival and growth of planted
conifers on the Dead Indian Plateau east
of Ashland, Oregon. USDA For. Serv.
Res. Pap. PNW-242,15 p., illus. Pac.
Northwest For. and Range Exp. Stn.,
Portland, Oreg.



Appendix

Data sources, collection methods, and
summation procedures for descriptive
and environmental variables.

1. Elevation—height above mean sea
level was extrapolated to the nearest
10 feet (3 m) from the plot's location on
the applicable U.S. Geological Survey
guadrangle map.

2. Average slope—steepness of slope
was estimated ocularly to the nearest
10 percent and checked occasionally
with a clinometer. Observations for
individual subplots were summed and
a plot average determined.

3. Aspect index—slope direction was
rated to the nearest of eight main
compass points. A numerical relative
moisture value was then assigned to
each subplot from the scale derived by
Day and Monk (1974). Values for
subplots were summed and a plot
average determined.

4. Radiation index—a solar irradiation
value was determined for each subplot
by entering its slope and aspect in a
table of radiation indexes for latitude
42° north calculated by Frank and Lee
(1966). Values for subplots were
summed and a plot average
determined.

5. Average annual precipitation-
yearly rainfall was extrapolated to the
nearest 2 inches (51 mm) from the
plot's approximate location on a small-
scale isohyet map of Oregon.

6. Forest type and age class—the
general prelogging composition,
density, and age of the forest stand
were determined from the plot's loca--
tion on a forest type map. Such maps
were prepared in the 1940's as part of
the nationwide Forest Survey by the
Pacific Northwest Forest and Range
Experiment Station, USDA Forest
Service.

7. Soil type—soil series were
identified from soil inventory maps
and descriptions prepared by the
Medford District, Bureau of Land
Management, in 1973.

8. Years since logging—timber
harvest dates were obtained for the
cutover area encompassing each plot
from cutting reports for individual
sales. Years since logging are based
on the number of complete growing
seasons (ending September 1)
between cutting date and examination
date. Determined this way, elapsed
time data best reflect the actual estab--
lishment period available for tree seed-
lings and fits with the development
stage for judging when seedlings are 2
years old or less.

9. Canopy—total vegetative cover
present at waist height and above was
estimated ocularly to the nearest tenth
of the subplot area. Estimates for
individual subplots were summed and
a plot average determined.

10. Seedbed—the surface condition
judged predominant on the subplot
immediately after logging was classed
as one of five types: bare mineral soil,
undisturbed duff and litter; disturbed
soil, duff, and litter; mixed soil and
rock; or logs, wood, and bark. Duff and
litter-covered subplots and those
covered with logs, wood, and bark
were counted separately and
computed as a percentage of the total
subplots on the plot.

11. Seed source—distance to the
nearest seed tree was judged as within
50 feet (15.2 m) or over 50 feet in 100-
foot (30.5-m) classes. The nearest 16-
inch (41-cm) d.b.h. or larger tree with a
reasonably full crown was usually
considered a source of seed. Trees
smaller than 16 inches were recog--
nized if there was evidence they had
borne seed in substantial quantities.
The species of the nearest seed tree
was also recorded. Separately,
subplots with a seed tree of any
species, of Douglas-fir, or of true fir,
within 50 feet were counted and
computed as a percentage of the total
subplots on the plot.

12. Ground cover—total vegetative
cover present below waist height was
estimated ocularly to the nearest tenth
of the subplot area. Estimates for
individual subplots were summed and
a plot average determined.

13. Dominant ground cover—vegeta-
tive cover was classed as the
predominant one of three broad types:
grass, herbaceous, or woody
perennial. For subplots dominated by
woody perennials, the genus or
species was recorded if one clearly
dominated. Separately, subplots
dominated by grass, or woody
perennials, were counted and
computed as a percentage of the total
subplots on the plot.
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Table 12— Average stocking in cutovers in the Dead Indian and Butte Falls areas

Descriptor Dead Indian Butte Falls Combined
PARTIAL CUTS
Number of samples 44 21 65
Regeneration class
(percent + standard error):]
Al 65.1 + 3.6 81.4 + 3.4 70.4 + 2.8
Advance 35.1 ¥ 3.2 38.8 F 4.6 36.3 + 2.6
Subsequent 50.0 ¥ 3.9 64.5 ¥ 5.1 54.7 + 3.2
Second-year?2 34.9 7 3.4 26.0 ¥ 5.4 32.0 7 2.9
CLEARCUTS
Number of samples 16 11 27
Regeneration class
(percent + standard error):]
Al - 32.8 + 5.5 74.1 + 3.6 46.6 + 5.3
Advance 4.1 1.8 8.6 * 3.1 5.9% 1.7
Subsequent 30.6 + 5.7 72.3 + 3.5 47.6 + 5.4
Second-year? 2.2 1.1 3.2%1.2 2.6 T .8

Tpata for regeneration classes are not additive since

was found on many subplots.

2ot included in the "A11" and "Subsequent" classes.

more than 1 class
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Table 13— Proportion of sample plots stocked at 4 levels with regeneration

Confidence 1imit!

Stocking
Plots Proportion of total
at least Lower Upper
Percent Number =~ -« = = = = - = Proportion- - - - - - - - - -
44 DEAD INDIAN PARTIAL CUTS
30 42 0.95 0.85 0.99
50 33 .75 .60 .87
70 24 .55 .39 .70
90 8 .18 .08 .33
21 BUTTE FALLS PARTIAL CUTS
30 21 1.00 .84 1.00
50 21 1.00 .84 1.00
70 17 .81 .58 .95
90 9 .43 .22 .66
16 DEAD INDIAN CLEARCUTS
30 8 .50 .25 .75
50 4 .25 .07 .52
70 2 A2 .02 .38
90 0 0. 0. .21
11 BUTTE FALLS CLEARCUTS

30 11 1.00 72 1.00
50 1 1.00 .72 1.00
70 7 .64 .3 .89
90 2 .18 .02 .52

1 There is a 95-percent or greater chance that the true proportion is
within lower and upper confidence limits.



Table 14— Proportion of sample plots stocked at 4 levels with advance regeneration

Confidence 1imit]

Stocking
Plots Proportion of total
at least Lower Upper
Percent Number = = = = = = - - - Proportion- - - - = = = - - -
44 DEAD INDIAN PARTIAL CUTS
30 26 0.59 0.43 0.74
50 12 .27 .15 .43
70 5 1 .04 .24
90 0 0. 0. .08
21 BUTTE FALLS PARTIAL CUTS
30 13 .62 .38 .82
50 8 .38 .18 .62
70 3 .14 .03 .36
90 0 0. 0. .16
16 DEAD INDIAN CLEARCUTS
30 0 0. 0. .21
50 0 0. 0. .21
70 0 0. 0. .21
90 0 0. 0. .21
11 BUTTE FALLS CLEARCUTS

30 1 .09 0 .M
50 0 0. 0 .28
70 0 0. 4] .28
90 0 0. 0 .28

There is a 95-percent or greater chance that the true proportion is

within lower and upper confidence limits.
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Table 15—Proportion of sample plots stocked at 4 levels with subsequent
regeneration

Confidence 1imitl

Stocking
Plots Proportion of total
at least Lower Upper
Percent Number = = = = = - - - - Proportion- - - - - - - - - -
44 DEAD INDIAN PARTIAL CUTS
30 35 0.80 0.65 0.90
50 26 .59 .43 .74
70 13 .30 17 .45
90 4 .09 .03 .22
21 BUTTE FALLS PARTIAL CUTS
30 20 .95 .76 1.00
50 18 .86 .64 .97
70 10 .48 .26 .70
90 4 .19 .05 42
16 DEAD INDIAN CLEARCUTS
30 7 .44 .20 .70
50 4 .25 .07 .52
70 2 a2 .02 .38
90 0 0. 0. .21
11 BUTTE FALLS CLEARCUTS

30 N 1.00 .72 1.00
50 n 1.00 72 1.00
70 ' 7 .64 3 .89
90 1 .09 0. A4

" There is a 95-percent or greater chance that the true proportion is
within lower and upper confidence limits.



Table 16—Proportion of sample plots stocked at 4 levels with subsequent
Douglas-fir

Confidence 1imit)

Stocking
Plots Proportion of total
at least Lower Upper
Percent Number = - = =« =« = - - - Proportion- = - = = = = =k
44 DEAD INDIAN PARTIAL CUTS
30 8 0.18 0.08 0.33
50 4 .09 .03 .22
70 0 0. 0. .08
90 0 0. 0. .08
21 BUTTE FALLS PARTIAL CUTS
30 12 .57 .34 .78
50 6 29 1 .52
70 3 .14 .03 .36
90 0 0. 0. .16
16 DEAD INODIAN CLEARCUTS
30 0 0 0 .21
50 0 0 0 .21
70 0 0 0 .21
90 0 0 0 .21
11 BUTTE FALLS CLEARCUTS

30 4 .36 1 .69
50 1 .09 0. .4
70 0 0. 0. .28
90 0 0. 0. .28

1 There is a 95-percent or greater chance that the true proportion is
within lower and upper confidence limits.



42

Table 17—Proportion of sample plots stocked at 4 Ievéls with subsequent true firs

Confidence 1imit]

Stocking
Plots Proportion of total
at least Lower Upper
Percent Number - - = = = = - - - Proportion- - - = = = = = = =
44 DEAD INDIAM PARTIAL CUTS
30 28 0.64 0.48 0.78
50 17 .39 .25 .55
70 4 .09 .03 .22
90 1 .02 0. .12
21 BUTTE FALLS PARTIAL CUTS
30 14 .67 .43 .85
50 6 .29 .1 .52
70 1 .05 0. .24
90 0 0. 0. .16
16 DEAD INDIAN CLEARCUTS
30 1 .06 0. .30
50 1 .06 0. .30
70 0 0. 0. .21
90 0 0. 0. .21
11 BUTTE FALLS CLEARCUTS

30 1 .09 0. .40
50 1 .09 0. .41
70 0 0. 0. .28
90 0 0. 0. .28




Table 18— Average stocking by species in cutovers in the Dead Indian and Butte
Falls areas

Dead Indian- Butte Falls
Descriptor
Partial cut Clearcut Partial cut Clearcut
Humber of samples 44 16 21 1
Species (percent +
standard error):]
Douglas-fir 18.8 + 2.5 3.8 +1.6 49,3 + 4.5 - 20.0 + 5.6
True firs 54.2 F 3.4 11.6 ¥ 3.3 56.0 ¥ 4.7 14.1 ¥ 5.2
Ponderosa pine 1.6 + .7 18.1 + 5.1 1.9 + 1.1 58.6 + 6.2
Sugar and western - -
white pine 4.3 + 1.3 1.3+ .7 2.4+ .8 1.8 + 1.0
Incense-cedar 12.5 + 3.9 2.8 +1.2 45.2 + 6.0 6.4 +1.7
Other conifers 9 F .6 2.8 ¥1.6 5.7 ¥ 2.6 1.4 ¥ 1.4
Hardwoods 3.1% .8 9F 9 7.9F% 2.7 1.4%1.4
. A11 species 65.1 + 3.6 32.8 + 5.5 81.4 + 3.4 74.1 + 3.6

'Does not include second-year seedlings.
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Table 19—Average stocking of advance and subsequent regeneration by species

in cutovers in the Dead Indian and Butte Falls areas

Descriptor

Dead Indian

futte Falls

Advance Subsequent Advance Subsequent
PARTIAL CUTS
Number of samples 44 44 2] 21
Species (percent +
standard error):]
Douglas-fir 4.0 + 0.9 15.5 + 2.5 17.1 + 3.6 38.1 + 4.8
True firs 29.333.0 37.833.4 25.234.1 38 34.4
Ponderosa pine 2+ .2 1.5+ .7 1.0+ .7 1.0+ .4
Sugar and western
white pine 1.5+ .6 31 +1.2 g+ .4 1.7+ .8
Incense-cedar 2.3 +1.2 11.8 + 3.8 9.3 +2.4 39.5 + 5.9
Other conifers g+ 01 8+ .6 3.1 +1.3 3.1 +1.5
Hardwoods 2.6 + .7 1.2+ .6 3.3+1.4 4.8 + 2.2
A1l species 35.1 + 3.2 50.0 + 3.9 J8.8 + 4.6 64.5 + 5.1
CLEARCUTS
Number of samples 16 16 1 "
Species (percent +
standard error):]
Douglas-fir 9+ 7 2.8 +1.5 5.0 +1.8 17.7 + 6.0
True firs 3.1 F1.6 9.4 7 3.1 5.9F 2.1 10.5 ¥ 4.3
Ponderosa pine 0. — 18.1 ¥ 5.1 0. 58.6 * 6.2
Sugar and western
white pine b+ .6 .6+ .4 0. 1.8 +1.0
Incense-cedar 6L+ .6 2.5 +1.0 9+ .9 6.4 +1.7
Other conifers O 2.87 1.6 S E 5 9T .9
Hardwoods 0. Sk A 5+ .5 9+ 9
A1l species 4.1 + 1.8 30.6 + 5.7 8.6 + 3.1 72.3 + 3.5




Table 20— Average stocking of second-year seedlings by species in cutovers in
the Dead Indian and Butte Falls areas

Dead Indian ) : Butte Falls
Descriptor
Partial cut Clearcut Partial cut Clearcut
Number of samples 44 16 21 n
Species (percent +
standard error):
Douglas-fir 4.5 + 1.1 0.3 +0.3 3.3 + 0.9 1.4 + 0.7
True firs 29.5 ¥ 3.2 1.9+ .9 8.8 +1.9 1.8 + 1.0
Ponderosa pine d4 000 0. 7+ .5 0.
Sugar and western
white pine 3+ .3 0. 0. 0
Incense-cedar 5.3+ 2.4 3+ .3 18.3 + 5.1 0
Other conifers 0. 0. 1.0+ .6 0.
Hardwoods . d+ 000 0. 0. 0
+ 3.4 2.2 +1. 26.0 + 5.4 3.2 +1.2

A1l species 34.9
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Table 21—Significant associations between total or advance stocking in partial cuts and environmental variables by area

Environmental variable and its correlation coefficient (rﬂv 2

Stocking
category
Dead Indian Butte Falls Areas combined
Total Radiation index -0.33* Ground cover -0.54* Elevation -0.26%
Woody perennials .35% Grass -.59**  Radiation index -.29%
True fir seed source -.40** Duff & litter -.39 Woody perennials .29*
Undisturbed seedbed -.48% Douglas-fir seed source .22
True fir seed source - 42%*
Advance Woody perennials L3 Elevation -.37 Canopy .22
all species Undisturbed seedbed .2h Canopy .68**  Ground cover =.27*
Ground cover -.38 Woody perennials .26%
Duff & litter 53* Duff & litter .28
Precipitation -.48* Undisturbed seedbed o
Undisturbed seedbed LA5*
Advance Radiation index -.30* Elevation -.40 Elevation - 59**
Douglas-fir Aspect «35% Canopy .52* Canopy .24
Ground cover -.40 Duff & litter LA0%*
Duff & litter LA5* Douglas-fir seed source .38**
True fir seed source -.39 True fir seed source - Q4%
Precipitation -.56**  Undisturbed seedbed .28%
Advance Ground cover -.30* Aspect -.44* Canopy 22
true firs Woody perennials I 2% Canopy .67**  Ground cover -.35%%
Undisturbed seedbed .37* Ground cover -.52% Woody perennials LLT*
Duff & litter L49* Duff & litter «2h*
Precipitation -.42 Undisturbed seedbed «35%%
Undisturbed seedbed 47*
Advance Grass L37* Elevation - 32%*
incense-cedar Undisturbed seedbed -.26 True fir seed source -.36%*
Precipitation .23

1Degrees of freedom for the significant correlations in each stocking category are respectively 42, 19, and 63 for

Dead Indian, Butte Falls, and combined data sets.

2Correlation coefficients with 0, 1, or 2 asterisks are significant at the 10-, 5-, and 1-percent probability

levels, respectively. To determine the amount of total variation accounted for by any single independent variable,

square its r value.
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Table 22— Significant associations between subsequent stocking in partial cuts and environmental variables by area

Environmental variable and its correlation coefficient (r)1,-2

Stocking
category
Dead Indian Butte Falls Areas combined
Total Elevation -0.29 Canopy -0.40 Elevation -0.24
subsequent Radiation index -.40**  Duff & Titter -.59**  Radiation index -.34%*x
Aspect .29 Undisturbed seedbed -.69**  Aspect .23
Woody perennials «31* Canopy -.21
True fir seed source -.52%* Douglas-fir seed source .27*
True fir seed source -.43%*
Second-year Elevation .33 Douglas-fir seed source -.39 Elevation .25*
Woody perennials -.32* Grass -.21
Precipitation LA0F* Woody perennials -.35%*
Douglas-fir seed source -.27*
Douglas-fir Elevation -.34* Canopy -.41 Elevation - AT
Duff & Titter -.27 Duff & litter -.47% Radiation index -.3*
Douglas-fir seed source .69** Undisturbed seedbed - 47* Woody perennials . 25%
True fir seed source -.40%** Douglas-fir seed source .68**
Precipitation - 49%* True fir seed source - . 49%*
Precipitation .23
True firs Radiation index -.53** Radiation index -.46% Radiation index L L el
' Aspect .38* Aspect .44* Aspect L39%*
Years .25 Precipitation AT* Years L25%
Ground cover .29
Woody perennials .30*
Precipitation -.37*
Incense-cedar Ground cover -3+ Elevation .41 Elevation -.31*
True fir seed source -.43**  Years .42 Ground cover -.28%
Woody perennials -.42 True fir seed source = 4R**
Duff & litter -.45% Precipitation 37
Undisturbed seedbed ~.55%*

lDegrees of freedom for the significant correlations in each stocking category are respectively 42, 19, and 63 for
Dead Indian, Butte Falls, and combined data sets.

*Correlation coefficients with 0, 1, or 2 asterisks are significant at the 10-, 5-, and 1-percent probability
levels, respectively. To determine the amount of total variation accounted for by any single independent variable,
square its r value.
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Table 23—Significant associations between total or advance stocking in clearcuts and environmental variables by area

Environmental variable and its correlation coefficient (r)l» 2

Stocking
cateqgory
Dead Indian Butte Falls Areas combined
Total Radiation index -0.43 Elevation -0.76*%* Elevation =0.72%*
Woody perennials .58% Slope -.54 Grass -.42%
Seed source distance .85**  Woody perennials .68**
Nuff & litter A7*
Precipitation o
Undisturbed seedbed L40*
Advance Ground cover -.47 Duff & litter .90%*  Duff & litter .BE**
all species Logs, wood, bark .58 Logs, wood, bark L43*
Seed source distance .55 Undisturbed seedbed LB7**
Undisturbed seedbed B7%*
Advance Ground cover -.65%*  Duff & litter .78**  Elevation -.43*
Douglas-fir Undisturbed seedbed JT2* Duff & 1itter o g
Logs, wood, bark .35
Precipitation 42
Undisturbed seedbed .66**
Advance Ground cover -.57% Years -.53 Ground cover -.44*
true firs Seed source distance .44 Duff & litter .B89**  Duff & litter 56**
Undisturbed seedbed .80**  Logs, wood, hark . 40*
Seed source distance .35
Undisturbed seedbed L60**
Advance Years - -.70%

incense-cedar

'Degrees of freedom for the significant correlations in each stocking category are respectively 14, 9, and 25
for Dead Indian, Butte Falls, and combined data sets.

“Correlation coefficients with 0, 1, or 2 asterisks are significant at the 10-, 5-, and 1-percent probability
levels, respectively. To determine the amount of total variation accounted for by any single independent
variable, square its r value.
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Table 24—Significant associations between subsequent stocking in clearcuts and environmental variables by area

Environmental variable and its correlation coefficient (r)ls 2

Stocking
category
Dead Indian - Butte Falls Ar=as combined
Total Radiation index -0.47 Elevation -0.80**  Elevation -0,72%*
subsequent Woody perennials 57* Slope -.67% Grass -.42*%
Seed source distance 13* Woody perennials BT
Precipitation -.61* Duff & Titter L42*
Precipitation T
Undisturbed seedbed .33
Second-year Woody perennials .46 Ground cover -.57 Radiation index .37
Precipitation .55 Aspect -.38*
Woody perennials .34
Douglas-fir Grass -.48 Elevation WAk Slope .B3xx
Woody perennials 68*%*  Aspect .53 Grass -.50%*
Duff & litter .46 S1ope .56 Woody perennials .66%**
Grass -.55 Duff & litter .3h
Woody perennials .h4* Precipitation L76%*
Precipitation BEH
True firs Radiation index -.62%*  Duff & litter .76**  Radiation index -.47%
Woody perennials .55* Logs, wood, bark .65* Grass -.33
Duff & litter .49 Seed source distance .58 Woody perennials .38*
Undisturbed seedbed 52 Undisturbed seedbed .83**  Duff & litter J53xx
Logs, wood, bark H3x*
Undisturbed seedbed L6G**
Incense-cedar Ground cover .48 Radiation index .64* Elevation -.34
Ground cover 33 .
Woody perennials .40*

'Degrees of freedom for the significant correlations in each stocking category are respectively 14, 9, and 25
for Dead Indian, Butte Falls, and combined data sets.

Correlation coefficients with 0, 1, or 2 asterisks are significant at the 10-, 5-, and 1-percent probability

levels, respectively.

variable, square its r value.

To determine the amount of total variation accounted for by any single independent
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Table 25—Significant associations between total or advance stocking in partial cuts and environmental variables by
forest type :

Environmental variable and its correlation coefficient (r)1s 2

Stocking
category ' )
Douglas=-fir White fir Pine
Total Logs, wood, bark -0.47* True fir seed source -0.39* Radiation index -0.62*
True fir seed source -.42 Aspect .53
Precipitation L48*
Advance Elevation -.52* Aspect .49
all species Aspect -.37 Duff & litter .51
Canopy JSTEx Undisturbed seedbed .48
Ground cover -, 45%
Grass -.45%
Duff & litter 64**
Undisturbed seedbed .56%*
Advance Elevation -.52* Elevation -.62** Radiation index -.55%
Douglas-fir Aspect -.39 Douglas-fir seed source  .55**
Canopy .48* True fir seed source -4 7x*
Ground cover -.56%*
Duff & litter B2k
Undisturbed seedbed .39
Advance Elevation -.40 Elevation .3 Radiation index -.48
true firs Aspect -.46% Aspect -.39* Woody perennials .B5*
Canopy BR** Duff & litter .63*
Ground cover -.46* Undisturbed seedbed JJTEE
Duff & litter T0**
Undisturbed seedbed JH2%*
Advance Ground cover -.4 Elevation - 48%*
incense-cedar Grass -.38 True fir seed source -.41*
True fir seed source -.4
Precipitation .40

'Degrees of freedom for the significant correlations in each stocking category are respectively 19, 27, and 11
for Douglas-fir, white fir, and pine type data sets.

“Correlation coefficients with 0, 1, or 2 asterisks are significant at the 10-, 5-, and 1-percent probability
levels, respectively. To determine the amount of total variation accounted for by any single independent
variable, square its r value.
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Table 26— Significant associations between subsequent stocking in partial cuts and environmental variables by forest type

Environmental variable and its correlation coefficient (r)l» 2

Stocking
category
Douglas-fir White fir Pine
Total Years 0.4 Elevation -0.36 Radiation index -0.53
subsequent Logs, wood, bark -.39 Douglas-fir seed source .35
Undisturbed seedbed -.59**  Trye fir seed source - 47x*
Second-year Elevation .38 Grass N Vb Elevation -.49
Aspect .38 Woody perennials -.64*
Duff & litter -.48
Precipitation .63*
Douglas-fir Duff & litter -.37 Elevation =.63** Elevation -.64%
Douglas-fir seed source .38 Woody perennials 42 Radiation index -.5
Undisturbed seedbed -.52* Douglas-fir seed source .65%* Slope .80**
True fir seed source -.R3** Years -.5b2
Grass -.53
True firs Radiation index - A5 Radiation index -.38*
Aspect 54
Incense-cedar  Ground cover -.43* Elevation -.32 Elevation =.70%*
Grass -.47* True fir seed source =, B3%* Radiation index -.54
Precipitation JR** True fir seed source -.53

lDegrees of freedom for the significant correlations in each stocking category are respectively 19, 27, and 11
for Douglas-fir, white fir, and pine type data sets.

2Correlation coefficients with 0, 1, or 2 asterisks are significant at the 10-, 5-, and 1-percent probability

levels, respectively. To determine the amount of total variation accounted for by any single independent

variable, square its r value.
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Table 27 —Significant associations between total or advance stockingin
clearcuts and environmental variables by forest type

Environmental variable and its correlation coefficient (r)l, 2

Stocking
category
Douglas-fir White fir
Total Elevation -0.88** Elevation -0.75%*
Slope .63* Ground cover -.52 |
Grass -.80** Precipitation .52
Woody perennials i} R Undisturbed seedbed .47
Duff & litter .58*
Precipitation S TEE
Advance Duff & litter 61* Radiation index .50
all species Logs, wood, bark Bl*% Duff & litter A
Seed source distance .53 Undisturbed seedbed .49
Undisturbed seedbed LBO**
Advance Elevation -.59*% Radiation index .47
Douglas-fir Woody perennials .52 Ground cover -.47
Duff & litter .60* Duff & litter L86**
Logs, wood, bark .60* Precipitation .59*
Undisturbed seedbed 67* Undisturbed seedbed 66
Advance Logs, wood, bark J5%* Radiation index .51
true firs Seed source distance .58% Duff & litter .88%*
Undisturbed seedbed .60* Precipitation .54%
Undisturbed seedbed Al
Advance Years -.53

incense-cedar

1Degrees of freedom for the significant correlations in each stocking category
are respectively 11 and 12 for Douglas-fir and white fir type data sets.

“Correlation coefficients with 0, 1, or 2 asterisks are significant at the 10-,
5-, and 1-percent probability levels, respectively. To determine the amount of
total variation accounted for by any single independent variable, square its r

value.



Table 28—Significant associations between subsequent stocking in clearcuts
and environmental variables by forest type

Environmental variable and its correlation coefficient (r)1,

Stocking
category
Douglas-fir wWhite fir

Total Elevation =0.88%* Elevation -0,75%*

subsequent Slope 63 Ground cover -.50
Ground cover .50 Precipitation .51
Grass -.80%*
Woody perennials .90%*
Duff & litter .52
Precipitation T

Second-year

Douglas-fir Elevation -.58* Woody perennials L60*
Slope 63
Grass -.63*
Woody perennials LB0%*
Precipitation LBOx*

True firs Duff & Titter WL Radiation index -.50
Logs, wood, bark Wkl Undisturbed seedbed 47
Undisturbed seedbed B3

Incense-cedar Elevation -.68** Duff & litter .49
Ground cover .56% Undisturbed seedbed .52
Woody perennials .49

1Degrees of freedom for the significant correlations in each stocking category
are respectively 11 and 12 for Douglas-fir and white fir type data sets.

Correlation coefficients with 0, 1, or 2 asterisks are significant at the 10-,
5-, and 1-percent probability levels, respectively. To determine the amount of
total variation accounted for by any single independent variable, square its r

value.
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Table 29—Regressions between stocking and environmental variables for Dead Indian partial cuts

Regression formula Statistical values

Stocking = constant + environmental variable  Cumulative RZ Degrees of freedom  F ratio!
Total 221.48 -0.31 (true fir seed source) 0.16 2/41 6.81%*
-289.49 (radiation index) .25
Advance 30.78 +0.25 (woody perennials) .10 2/4 4.06*
all species -0.27 (Douglas-fir seed source) A7
Advance -0.38 +0.49 (aspect) g2 1/42 5.70%
Douglas-fir
Advance 15.53 +0.30 (undisturbed seedbed) 4 3/40 4.37%*
true firs +0.19 (woody perennials) .19
-0.23 (Douglas-fir seed source) .25
Advance -0.98 +0.20 fgrass) .14 1/42 6.60*
incense-cedar
Total 252.51 -0.45 (true fir seed source) .27 2/M 13.89%%*
subsequent -369.49 (radiation index) .40
Second-year -21.10 +1.63 (precipitation) 16 6/37 4.49**
-0.24 (woody perennials) .25
~=0.30 (grass) .29
+1.76 {aspect) .34
+0.42 (canopy) .38
-0.18 (true fir seed source) .42
Subsequent 7.27 +0.56 {Douglas-fir seed source) .47 2/41 21 . 4Q**x
Douglas-fir -0.44 (slope) .51
Subsequent 264.95 -426.41 (radiation index) .28 3/40 9,83k **
true firs -1.19 (precipitation) .38
+1.32 (years) .42
Subsequent 88.69 -0.77 (true fir seed source) .19 3/40 10.52%%*
incense-cedar -0.79 (Douglas-fir seed source) .40
-1.48 (years) .44

!1 asterisk denotes significance of the regression F ratio at the 5-percent probability level; 2 asterisks,

1-percent; 3, 0.1-percent.
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Table 30—Regressions between stocking and environmental variables for Butte Falls partial cuts

Regression formula

Statistical values

Stocking = constant + environmental variable Cumulative RZ  Degrees of freedom F ratio!
Total 90.14 -0.70 (grass) 0.35 nz 10.78%*%*
-0.28 (woody perennials) .55
+1.94 {years) .66
Advance 72.29 +0.78 (canopy) .46 N1 10,374
all species -0.012 (elevation) .54
-0.54 (ground cover) .65
Advance 67.85 -1.3 (precipitation) .32 4/16 6.01**
Douglas-fir -0.46 (grass) .46
+0.23 {undisturbed seedbed) .53
-0.23 (true fir seed source) .60
Advance 19.02 +0.73 (canopy) .45 2/18 13.81 %%
true firs -0.56 (ground cover) .61
Advance 21.16 -0.77 (true fir seed source) .09 6/14 6.35%*
incense-cedar 0.47 (Douglas-fir seed source) .41
-0.42 (grass) .52
+0.25 (canopy) .59
+1.59 (years) .66
+0.31 (ground cover) .73
Total 69.51 -0.60 {undisturbed seedbed) .47 5/15 11,97 %%k
subsequent +0.90 (true fir seed source) .52
+0.70 (Douglas-fir seed source) 57
-0.60 (woody perennials) .70
-0.47 (grass) .80
Second-year 155.79 -0.57 (Douglas-fir seed source) .16 4/16 3.00*
-0.34 {undisturbed seedbed) .25
-0.020 (elevation) i32
-0.54 {grass) .43
Subsequent -24.05 -0.49 (undisturbed seedbed) .22 4/16 5.90%*
Douglas-fir +0.65 (Douglas-fir seed source) .35
+0.55 (true fir seed source) .52
+0.86 (precipitation) .60
Subsequent 184.18 +2.51 (precipitation) 22 713 7.7 3%%%
true firs +5.23 (years) .33
-520.48 (radiation index) .46
+0.93 (canopy) .62
-0.35 (woody perennials) .68
-3.34 (aspect) .75
-0.01 (elevation) .81
Subsequent 84.88 -0.63 (undisturbed seedbed) .30 5/15 6.39**
incense-cedar +0.019 (elevation) .44
-1.41 (precipitation) .55
-0.39 (woody perennials) .60
-0.54 (grass) .68

!1 asterisk denotes significance of the regression F ratio at the 5-percent probability level; 2 asterisks,
1-percent; 3, 0.1-percent.
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Table 31—Regressions between stocking and environmental variables for combined data from Dead Indian and Butte Falls

partial cuts
Regression formula Statistical values
Stocking = constant + environmental variable Cumulative RZ  Degrees of freedom . F ratiol
Total 169.99 -0.28 (true fir seed source) 0.18 2/62 10.09%%*
-182.78 (radiation index) .25
Advance 36.47 +0.31 {undisturbed seedbed) 1 2/62 5.50%*
all species -0.27 {ground cover) .15
Advance 57.00 -0.009 (elevation) .34 2/62 19.27%%%
Douglas-fir -0.15 {ground cover) .38
Advance 46.55 +0.29 (undisturbed seedbed) .13 5/59 6.13%%*
true firs -0.32 (ground cover) .21
-0.49 (precipitation) .26
-0.17 (Douglas-fir seed source) .29
+0.17 (woody perennials) .34
Advance 39.25 -0.17 (true fir seed source) .13 3/61 6.85%**
incense-cedar -0.19 (Douglas-fir seed source) .20
-0.004 (elevation) .25
Total 177.92 -0.31 (true fir seed source) 18 3/61 9,32%*xx
subsequent -251.65 (radiation index) .28
+1.42 (years) 3
Second-year 55.16 -0.26 (woody perennials) 2 3/61 6.07**
-0.42 (grass) .19
-0.16 (Douglas-fir seed source) .23
Subsequent 96.60 +0.50 (Douglas-fir seed source) .46 3/61 27.87%%*
Douglas-fir -175.91 (radiation index) .54
-0.21 (undisturbed seedbed) .58
Subsequent 176.59 -321.81 (radiation index) ;22 2/62 12.82%**
true firs +1.70 (years) .29
Subsequent 30.60 -0.63 (true fir seed source) .20 3/h1 11, 34%*x
incense-cedar +1.06 (precipitation) .29
-0.40 (Douglas-fir seed source) .36

12 asterisks denote significance of the regression F ratio at the 1-percent probability level; 3,

0.1-percent.
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Table 32—Regressions between stocking and environmental variables for Dead Indian clearcuts

Regression formula

Statistical values

Stocking = constant + environmental variable  Cumulative RZ Degrees of freedom F ratio
Total 291.98 +0.65 (woody perennials) 0.34 4Mm 6.51**
+5.45 (precipitation) .43
-453,30 (radiation index) .58
-0.039 (elevation) .70
Advance 20.98  -0.28 (ground cover) .22 114 23.88
all species
Advance 9.89 -0.15 (ground cover) .42 1/14 10.00**
Douglas-fir
Advance 31.32 -0.31 (ground cover) .32 3Nz 4.07*
true firs +0.09 (seed source distance) A4
-0.96 (years) .50
Advance -28.66  +0.005  (elevation) .06 3/12 .72
incense-cedar -0.49 (precipitation) .22
+36.87 (radiation index) .30
Total 322.85 +0.65 (woody perennials) 33 am 7.40%*
subsequent +5.73 (precipitation) .4
-530.92 (radiation index) .61
-0.040 (elevation) .73
Second-year -62.12 +0.10 (woody perennials) .2 am 6.11%
+126.86 (radiation index) .53
+0.07 (seed source distance) .58
+0.22 (slope) .69
Subsequent 50.18 +0.19 (woody perennials) .47 LYAR 13.21%%%
Douglas-fir -0.021 (elevation) - .60
+0.62 (slope) .76
+102.32 (radiation index) .83
Subsequent 375.07 -752.43 (radiation index) .39 Nz 9.84**
true firs -3.12 (aspect) .64
+0.64 (undisturbed seedbed) VA
Subsequent 16.26 +0.06 {ground cover) .23 a/m 4,20*
incense-cedar -0.71 (precipitation) .36
-0.44 (undisturbed seedbed) .49
+0.06 .60

(woody perennials)

11 asterisk denotes significance of the regression F ratio at the 5-percent probability level; 2 asterisks,
1-percent; 3, 0.1-percent.

2Significant at the 10-percent level.

®Significant between the 10- and 25-percent level.
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Table 33—Regressions between stocking and environmental variables for Butte Falls clearcuts

Regression formula

Statistical values

Stocking = constant * environmental variable Cumulative R2 Degrees of freedom F ratio!
Total 84.69 +0.49 {seed source distance) 0.72 2/8 33,7 9%*x
-0.54 (precipitation) .89
Advance -41.62 +0.73 (undisturbed seedbed) .76 2/8 18.08**
all species +89.66 (radiation index) .82
Advance -164.89 +0.54 (undisturbed seedbed) .52 4/6 6.83*
Douglas-fir +283.36 (radiation index) .65
+1.79 (aspect) 1
+1.30 (years} .82
Advance -151.37 +0.55 {undisturbed seedbed) .65 4/6 23.]2%%*
true firs +317.55 (radiation index) .73
+2.54 (aspect) .89
-0.30 (ground cover) .94
Advance 22.87 -1.57 (years) .49 2/8 10.37%*
incense-cedar -0.13 {undisturbed seedbed) .72
Total 101.19 -0.012 (elevation) .65 4/6 28.03%**
subsequent +1.50 (aspect) .84
+0.21 (seed source distance) .89
-0.41 (slope) .95
Second-year 6.36 -0.09 (ground cover) .33 5/5 37.26%%*
+0.75 (precipitation) .59
-0.16 (seed source distance) 77
-0.013 (elevation) .91
+43.48 {radiation index) .97
Subsequent -64.11 +1.68 (precipitation) .75 2/8 19.97%**
Douglas-fir +1.97 (aspect): .83
Subsequent -88.97 +0.89 (undisturbed seedbed) .68 4/6 21.90%**
true firs +0.027 (elevation) .78
+0.35 (seed source distance) .89
-0.47 (slope) .94
Subsequent -116.39 +195.85 (radiation index) 4 3/7 6.18*%
incense-cedar +0.42 {ground cover) .57
+0.12 (woody perennials)

.73

1 asterisk denotes significance of the regression F ratio at the 5-percent probability level; 2 asterisks,
1-percent; 3, 0.1-percent.
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Table 34—Regressions between stocking and environmental variables for combined data from Dead Indian and Butte Falls

clearcuts
Regression formula Statistical values
Stocking = constant + environmental variable  Cumulative RZ  Degrees of freedom F ratiol
Total 108.33 -0.017 (elevation) 0.52 2/24 26.90%**
+0.42 (woody perennials) .69
Advance -52.92 +0.65 (undisturbed seedbed) .45 2/24 14,92%H%*
all species +116.78 (radiation index) .55
Advance -35.42 +0.33 (undisturbed seedbed) A4 3/23 14.34%*%
Douglas-fir +9.75 (radiation index) .59
+0.12 (precipitation) .65
Advance 17.56 +0.39 (undisturbed seedbed) .36 2/24 12.87%%*
true firs -0.27 {ground cover) .52
Advance -45.73 -0.33 (years) .10 3/23 3.68*
incense-cedar +98.50 (radiation index) .13
+0.64 (aspect) .32
Total 108.21 -0.018 (elevation) .52 2/24 ' 25 .29%**
subsequent +0.41 (woody perennials) .68
Second-year 3.94 -0.57 (aspect) | .15 4/22 5.95%**
+0.10 (woody perennials) .35
+0.002 {elevation) .44
-0.14 (ground cover) .52
Subsequent 15.85 +1.18 (precipitation) .58 5/21 16. 30%**
Douglas-fir -146.66 (radiation index) .70
+0.16 (woody perennials) .74
+0.13 (seed source distance) .76
+0.004 (elevation) .80
Subsequent 82.97 +0.66 (undisturbed seedbed) 43 4/22 11, 24%%*
true firs =171.16 (radiation index) .56
+0.18 (seed source distance) .60
-0.12 (grass) .67
Subsequent -113.17 +0.06 (woody perennials) .16 4/22 6.28%*
incense-cedar +209.97 (radiation index) .29
+0.93 (aspect) .43
+0.18 (ground cover) .53

'1 asterisk denotes significance of the regression F ratio at the 5-percent probability level; 2 asterisks,
1-percent; 3, 0.1-percent.

59



Table 35—Regressions between stocking and environmental variables for partia! cuts in the Douglas-fir type

Regression formula

Statistical values

Stocking = constant + environmental variable Cumulative RZ Degrees of freedom F ratio!
Total -2.17 +1.26 (precipitation) 0.23 4/16 7.05%*
+3.76 (years) .44
+0.59 (canopy) .52
-0.36 (undisturbed seedbed) .64
Advance 25.39 +0.94 {canopy) .32 ni7 10.54***
all species -0.012 (elevation) .54
+0.76 (slope) .65
Advance 34.51 -0.33 {ground cover) .3 4/16 b
Douglas-fir -0.009 (elevation) .45
+2.33 (years) .60
+0.32 (canopy) il
Advance -34.57 +0.83 (canopy) .42 416 11.,08%**
true firs +0.35 (undisturbed seedbed) .59
-0.20 (true fir seed source) .68
+0.18 (woody perennials) .73
Advance 0.10 -0.43 (true fir seed source) AT 416 6.54*%
incense-cedar -0.43 {Douglas-fir seed source) .51
+0.32 (precipitation) .55
+73.45 (radiation index) .62
Total 19.07 -0.68 {undisturbed seedbed) .35 4/16 10.00%**
subsequent +1.52 (precipitation) .47
+5.19 (years) .63
-1.06 (slope) .7
Second-year 75.80 +0.019 (elevation) .14 5/15 3.73*
-275.82 (radiation index) .24
-0.43 (true fir seed source) .34
-0.25 (woody perennials) .45
+0.55 (canopy) .55
Subsequent 80.07 -0.47 {undisturbed seedbed) .27 515 5.66%*
Douglas-fir +1.53 (precipitation) .46
-1.37 (sTope) .52
+3.09 (years) .59
-163.94 (radiation index) .65
Subsequent -28.99 +4.27 (aspect) .29 5115 4,37*
true firs -0.27 (woody perennials) A4
+0.61 (canopy) .47
+1.00 (precipitation) .54
-0.85 (sTope)’ : ' .59
Subsequent - -48.94 +1.89 (precipitation) .31 4/16 C12.14%%%
incense-cedar . +7.19 (years) 53 ' -
' -2.61 (aspect) .68
-0

.29

(woody per-enﬁi_a1 s)

.75

11 asterisk denotes significance of the regression F ratio at the 5-percent .probability level; 2 asterisks,

1-percent; 3, 0.1-percent.
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Table 36—Regressions between stocking and environmental variables for partial cuts in the white fir type

Regression formula Statistical values
Stocking = constant * environmental variable Cumulative RZ Degrees of freedom F ratio!
Total 111.48 -0.44 (true fir seed source) 0.15 3/25 4.38*
-0.53 (grass) .27
-0.32 (undisturbed seedbed) .34
Advance 31.80 +0.21 {Douglas-fir seed source) .09 1/27 22.77
all species
Advance 59.64 -0.01 (elevation) .38 2/26 9.84%**
Douglas-fir -0.18 {grass) 43
Advance 153.78 -2.64 (aspect) .15 3/25 4,51*
true firs +0.007 (elevation) .25
-282.23 (radiation index) .35
Advance 38.83 -0.007 (elevation) .23 2/26 5.18*
incense-cedar -0.12 {Douglas-fir seed source) .29
Total 121.34 -0.52 (true fir seed source) .22 3/25 6.87%*
subsequent -0.67 {grass) .31
-0.7 {canopy) .45
Second-year 30.91 -0.7 (grass} .22 2/26 6.28%*
+2.34 {years) .33
Subsequent 36.94 +0.15 (Douglas-fir seed source) .42 5/23 8.94%*x
Douglas-fir -0.28 (grass) .50
-0.007 (elevation) .57
+0.12 (woody perennials) .61
+0.95 (years) .66
Subsequent 139.25 -265.05 (radiation index) 15 3/25 3.67%
true firs +1.84 (years) .22
+0.20 (woody perennials) .31
Subsequent 60.24 -0.70 (true fir seed source) .28 4/24 10.70%**
incense-cedar -0.65 (grass) .43
-0.56 (undisturbed seedbed) .56
+1.02 (precipitation) .64

!1 asterisk denotes significance of the regression F ratio at the 5-percent probability level; 2 asterisks,
1-percent; 3, 0.1-percent.

“Significant near the 10-percent level.
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Table 37—Regressions between stocking and environmental variables for partial cuts in the pine type

Regression formula Statistical values
Stocking = constant + environmental variable Cumulative R2  Degrees of freedom  F ratio!
Total 444.97 -840.42 (radiation index) 0.38 4/8 6.04*
+0.52 (woody perennials) .51
+0.58 (grass) .63
-0.35 (true fir seed source) .75
Advance 11.87 +4.15 {aspect) .24 4/8 7.22%*
all species +0.82 (undisturbed seedbed) .54
-0.42 (true fir seed source) .69
-1.23 (s1ope) .78
Advance 73.84 -156.26 (radiation index) .30 4/8 23.68
Douglas-fir -0.26 (Douglas-fir seed source) .47
+0.16 {undisturbed seedbed) .56
-0.08 (true fir seed source) .65
Advance -30.42 +1.04 (undisturbed seedbed) .59 2/10 24, 54%%x
true firs +3.13 (aspect) .83
Advance 123.90  +0.4) (grass) .20 4/8 23.04
incense-cedar -0.38 (undisturbed seedbed) .41
-271.86 (radiation index) .52
+0.23 {ground cover) .60
Total 369.64 -618.88 {radiation index) .28 4/8 4.77*
subsequent -0.51 (true fir seed source) .43
-0.89 (Douglas-fir seed source) .59
+0,34 (woody perennials) .70
Second-year 64.57 -0.96 (woody perennials) .40 4/8 6.81%
-2.59 (years) .63
+1.61 (slope) .68
+0.64 {undisturbed seedbed) 77
Subsequent -19.69 +1.21 (slope) .64 3/9 28,8B***
Douglas-fir +1.08 (aspect) .81
+0.11 (true fir seed source) .91
Subsequent -24.19 +0.42 (woody perennials) .20 4/8 22.82
true firs -0.43 (Douglas-fir seed source) .36
+2.88 (aspect) .45
+0.51 {ground cover) .59
Subsequent 528.30  -0.093  (elevation) .49 3/9 10.58%*
incense-cedar -0.68 (true fir seed source) 67 ;

-2.09 (slope) - .78

!1 asterisk denotes!-significance of the regression F ratio at the 5-percent probability level; 2 asterisks,
1-percent; 3, 0.1-percent. ;

“significant at the 10-percent level.
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Table 38—Regressions between stocking and environmental variables for clearcuts in the Douglas-fir type

Regression formula Statistical values
Stocking = constant  + environmental variable  Cumulative RZ  Degrees of freedom F ratio!
Total 18.41 +0.72 (woody perennials) N.84 1/11 56.05***
Advance -4.79 +0.39 (undisturbed seedbed) .64 3/9 10.29%*
all species +0.19 (seed source distance) .69 :
+0.11 (woody perennials) .77
Advance 23.15 +0.11 (undisturbed seedbed) .45 3/9 6.60*
Douglas-fir -0.005 (elevation) .58
+0.09 (seed source distance) .69
Advance -0.52 +0.30 {undisturbed seedbed) .36 2/10 4,80*
true firs +0.12 (seed source distance) .49
Advance 12.44  -0.84 (years) .28 2/10 23,38
incense-cedar -0.04 (seed source distance) .40
Total -24.18  +0.64 (woody perennials) .80 2/10 35.22%%x
subsequent +0.73 (ground cover) .88
Second-year 10.39 +0.21 (precipitation) .20 2/10 5.94%
-0.25 (ground cover) .54
Subsequent 133.43 +1.84 (precipitation) .79 ¢ 3/9 34,81 *xx
Douglas-fir -362.91 (radiation index) .86
-0.83 (slope) .92
Subsequent 78.46 +0.94 (undisturbed seedbed) .70 2/10 18.64%**
true firs i -168.23 (radiation index) .79
Subsequent 62.33 -0.011 (elevation) .46 3/9 7.81**
incense-cedar -0.26 {undisturbed seedbed) .62
-0.21 (precipitation) .72

!1 asterisk denotes significance of the regression F ratio at the 5-percent probability level; 2 asterisks,
1-percent; 3, 0.1-percent.

“Significant at 10-percent level.
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Table 39—Regressions between stocking and environmental variables for clearcuts in the white fir type

Regression formula

Statistical values

Stocking = constant + environmental variable Cumulative RZ Degrees of freedom  F ratio!
Total 195.91 -0.012 (elevation) 0.56 310 17.0p***
+4.06 (aspect) .64
-1.93 (ground cover) .84
Advance -85.21 +187.10 (radiation index) .25 2/ 9.40**
all species +0.54 (undisturbed seedbed) .63
Advance -26.62 +0.37 (undisturbed seedbed) .43 3/10 25, 74%*%
Douglas-fir +77.41 (radiation index) .82
-0.16 (ground cover) .89
Advance -67.44 +0.48 {undisturbed seedbed) .37 2/ 21 . 24%**
true firs +146.10 (radiation index) .79
Advance -56.07  -0.22 (precipitation) .10 3110 22.33
incense-cedar +123.38 (radiation index) .15
+0.74 {aspect) .4
Total 192.48 -0.013 (elevation) .55 3/10 13.96%**
subsequent +3.99 (aspect) .64
-1.83 (ground cover) .81
Second-year -80.07 +153.30 (radiation index) .16 3/10 8.37%*
+0.15 (woody perennials) .57
+0.002 (elevation) 72
Subsequent -5.60 +0.16 (woody perennials) .36 2/ 7.41%*
Douglas-fir +0.13 (seed source distance) .57
Subsequent 156.96 -306.08 (radiation index) .25 5/8 4.60*
true firs +1.13 (undisturbed seedbed) .39
+0.20 (seed source distance) .49
+0.008 (elevation) .59
-0.91 (ground cover) .74
Subsequent -51.78 +0.32 {undisturbed seedbed) .27 4/9 5.19*
incense-cedar +129.98 (radiation index) .34
-0.38 (precipitation) .53
+0.09 (woody perennials) .70

!1 asterisk denotes significance of the regression F ratio
1-percent; 3, 0.1-percent.

2Significant near 15-percent level.
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Table 40—Prediction equations for subsequent stocking in partial cuts by forest type

Regression formula Statistical values

Stocking = constant + environmental variable Cumulative RZ  Degrees of freedom F ratio!

DOUGLAS-FIR TYPE

Total 72.06 -0.81 (undisturbed seedbed) 0.35 2/18 7.91**
+0.73 (precipitation) .47
Second-year 45.76 +0.020 (elevation) .14 416 3.07*
-245.46 (radiation index) .24
-0.39 (true fir seed source) .34
+0.53 (canopy) .43
Douglas-fir 40.05 -0.69 (undisturbed seedbhed) .27 2/18 7.74%*
+0.87 (precipitation) .46
True firs -11.55 +3.67 (aspect) .29 2/18 5.35%
+0.52 (canopy) 37
Incense-cedar -117.39  +1.52  (precipitation) .31 317 5.67%
+214.44 {radiation index) . .42
-0.59 (1ogs, wood, bark) .50

i

WHITE FIR TYPE

Total 198.08 -0.38 (true fir seed source) .22 2/26 5.52%%
-268.35 (radiation index) .30
Second-year 17.72 -0.32 (Douglas-fir seed source) .08 2/26 22.84
+0.55 (canopy) .18
Douglas-fir 6.32 +0.34 (Douglas-fir seed source) .42 1/27 19.64%**
True firs 170.36 -290.43 (radiation index) .15 1/27 4,67*
Incense-cedar 30.46 -0.56 (true fir seed source) .28 3/25 7.55%%*
+1.23 (precipitation) .37
-0.45 (undisturbed seedbed) .48
PINE TYPE
Total 399,22 -653.65 (radiation index) .28 3/9 4.26*
-0.46 (true fir seed source) .43
-0.81 (Douglas-fir seed source) .59
Second-year -420.03 +5.80 (precipitation) .40 3/9 4,34%
+4.73 (aspect) .52
+493.62 (radiation index) .59
Douglas-fir -19.69 +1.21 (slope) .64 3/9 28.88%**
+1.08 (aspect) .81
+0.11 (true fir seed source) .91
True firs 217.40 -0.52 (boug1as-fir seed source) .13 - 3/9 23,20
-1023.69 (radiation index) .22 .
+0.064 (elevation) .52
Incense-cedar 528.30 -0.093 (elevation) .49 _ 3/9 10.58**
-0.68 (true fir seed source) .67
-2.09 (slope) .78

!1 asterisk denotes significance of the regression F ratio  at the 5-percent probability level; 2 asterisks,
1-percent; 3, 0.1-percent.

“Significant at the 10-percent level.
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Table 41 —Prediction equations for subsequent stocking in clearcuts by forest type

Regression formula Statistical values

Stocking = constant * environmental variable  Cumulative RZ Degrees of freedom F ratiol

DOUGLAS-FIR TYPE

Total 197.99 -0.045 {elevation) 0.78 2/10 54,1 3%x*
+3.22 (aspect) .92
Second-year 2.68 +0.16 (precipitation) .20 210 22,75
-0.53 {aspect) .36
Douglas-fir 133.43 +1.84 (precipitation) i .79 3/9 34,87 %*x
-362.91 (radiation index) .86
-0.83 (slope) .92
True firs 78.46 +0.94 {undisturbed seedbed) .70 210 18. 64%**
-168.23 (radiation index) .79
Incense-cedar 62.33 -0.011 (elevation) .46 3/9 7.81%*
-0.25 (undisturbed seedbed) .62
-0.21 (precipitation) 72

WHITE FIR TYPE

Total 120.54 -0.019 {elevation) .55 2/M 9.86%*
+2.04 (aspect) .64
Second-year -27.91  +66.64 (radiation index) 17 112 2.4
Douglas-fir 33.63 +0.15 {seed source distance) .19 310 22,40
-78.14 {radiation index) <33
+0.23 (undisturbed seedbed) .42
True firs 103.97 -231.41 (radiation index) 25 3/10 23,27
+0.67 (undisturbed seedbed) .39
+0.19 (seed source distance) .49
Incense-cedar -28.73 +0.34 (undisturbed seedbed) .27 3/10 3.71*
+85.43 (radiation index) .34
-0.37 (precipitation) .53

1 asterisk denotes significance of the regression F ratio at the 5-percent probability level; 2 asterisks,
1-percent; 3, 0.1-percent.

“Significant at or near the 10-percent level.
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Table 42— Prediction equations for subsequent stocking in partial cuts by geographic area

Regression formula

Statistical values

Stocking = constant + envircnmental variable Cumulative RZ  Degrees of freedom  F ratio!l
DEAD INDIAN
Total 252.51 -0.45 {true fir seed source) 0.27 2/41 13.89%%k*
-369.49 (radiation index) .40
Second-year -48.94 +1.53 (precipitation) .16 3/40 5.12%*
+1.73 (aspect) .20
+0.52 (canopy) .28
Douglas-fir 7.27 +0.56 (Douglas-fir seed source) .47 2/ 21.40%**
-0.44 (s1ope) .51
True firs 282.48 -444.41 (radiation index) .28 2/41 12.37%**
-1.16 (precipitation) .38
Incense-cedar 70.35 -0.69 (true fir seed source) .19 2/M 13.52%%*
-0.69 (Douglas-fir seed source) .40
BUTTE FALLS
Total 104.24 -0.81 (undisturbed seedbed) A7 119 16.80%**
Second-year 47.08  -0.34 (Douglas-fir seed source) 16 1/19 23.49
Douglas-fir -24.05 -0.49 (undisturbed seedbed) 2l 4/16 5.90**
+0.65 (Douglas-fir seed source) .35
+0.55 (true fir seed source) .52
+0.86 (precipitation) .60
True firs -11.7 +1.23 (precipitation) .22 1/19 5.47*
Incense-cedar 42.89 -0.79 {undisturbed seedbed) .30 3/17 7.03**
+0.027 (elevation) .44
-1.49 (precipitation) .55

1 asterisk denotes significance of the regression F ratio

1-percent; 3, 0.1-percent.

2Significant at the 10-percent level.

at the 5-percent probability level; 2 asterisks,
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Table 43— Prediction equations for subsequent stocking in clearcuts by geographic area

Regression formula Statistical values

Stocking = constant + environmental variable Cumulative RZ Degrees of freedom F ratio]

DEAD INDIAN

Total 275.51 -690.83 {radiation index) 0.22 213 4.06%
+3.01 (precipitation) .38

Second-year 4.56  -0.77 (aspect) .15 3/12 22.43
+0.27 (slope) .27
+0.28 {undisturbed seedbed) .38

Douglas-fir 155.23 -309.80 (radiation index) .16 213 23.36
-1.32 {aspect) .34

True firs 413.02 -B26.69 (radiation index) .39 213 11.32%*
-3.18 (aspect) .64

Incense-cedar -23.44 -1.25 (precipitation) .16 41 5.04*
-0.39 (undisturbed seedbed) .37
+0.011 {elevation) .54
+0.07 {seed source distance) .65

BUTTE FALLS

Total 101.19 -0.012 {elevation) .65 4/6 28.03%%*
+1.50 (aspect) .84
40.21 {seed source distance) .89
-0.41 (slope) .95

Second-year -48.86 +0.32 (precipitation) .30 2/8 6.36%
+86.42 {radiation index) .61

Douglas-fir -64.11 +1.68 (precipitation) ' .75 2/8 19,97 %%
+1.97 (aspect) .83

True firs -88.97 +0.89 (undisturbed seedbed) .68 4/6 21.90%**
+0.027 {elevation) .78
+0.35 (seed source distance) .89
-0.47 (slope) .94

Incense-cedar -171.93 +343.47 (radiation index) 4 3/7 4.79*
+2.01 (aspect) .52
+0.19 (undisturbed seedbed) .67

11 asterisk denotes significance of the regression F ratio at the 5-percent probability level; 2 asterisks,
1-percent; 3, 0.1-percent.

“Significant at or near the 10-percent level.
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Stein, William 1.
1981. Regeneration outlook on BLM lands in the southern Oregon
Cascades. USDA For. Serv. Res. Pap. PNW-284, 70 p., illus. Pacific
Northwest Forest and Range Experiment Station, Portland,
Oregon.

A survey of cutover timberland in the Butte Falls and Dead Indian
areas showed that most partial cuts were moderately or well-stocked
with natural regeneration. Clearcuts in the Butte Falls area were also
well-stocked, primarily with planted ponderosa pine; but many in the
Dead Indian area were not. Advance regeneration was an important
stocking component in partial cuts. Stocking varied by forest type,
species, and drainage and correlated with an array of environmental
variables. Regression equations describe present stocking patterns,
and others predict future stocking based on variables that can be
observed or specified before harvest.

Keywords: Regeneration (stand), regeneration (natural), regeneration
(artificial), clearcutting systems, partial cutting, stand development,
Oregon (Cascade Range).
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