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DOUGLAS FIR SITE AND GROWTH STUDY

Two Douglas-fir (Pseudotsuga menziesii) growth study plots were established on Josephine loam soils in Howard Forest, University of California, Mendocino County, California, in 1938. This area is about 140 mile snorth of San Francisco. The plots were remeasured in 1958 and soil identifications were made. Plots were originally established at the suggestion of the California State Extension Forester. The re-measurements were made in 1958 by woodland conservationists and soil scientists of the Natural Resources Conservation Service, with assistance from the California Division of Forestry and the California Agricultural extension Service. The plots were again re-measured in 1968. Such long-time growth study plots provide valuable growth information applicable to specific soils. They supplement soil-site index correlations now being developed throughout the area using published growth and yield data such as that for Douglas-fir developed by McArdle.

The plts are both within a body of soil delineated as the Hugo series. However, upon careful examination and study, it was found that both plots were located on what is most closely identified as Josephine loam, shallow variant. These soils are classified according to the new classification systems as a member of the fine-loamy, mixed, mesic family of Typic Haploxerults. In this case, the small bodies of Josephine loam were too small to be identified on the published map and are considered as normal inclusions in the Hugo mapping unit deployed.

The Josephine and Hugo series occupy extensive areas in the Redwood-Douglas fir region and commonly occur in close and complex association. They are found both within and outside the coastal fog belt on sandstone and shales of the Franciscan formation. The sandstone and shale is usually metamorphosed to varying degrees, but is still recognizable as such.

The climate of the area is classified as sub-humid mesothermal with warm, nearly rainless summers and cool, wet winters. The average annual precipitation at the plots falls in the 40-50 inch range.

Plot Number 1, Howard Forest

Soil Profile
Josephine loam, shallow variant (on a 28% east facing slope, about 2000 feet elevation with Douglas fir, madrone, black oak cover

01 & 02
½ - 0”
Needles, duff, litter

All
0-2”
Reddish brown (5 yr 4/3 moist) loam; moderate fine and medium granular structure; friable moist; many fine roots; medium acid (pH 6.0); clear smooth boundary.

A12
2-6”
Reddish brown (5 yr 4/4 moist) clay loam; weak medium subangular blocky structure; friable moist; many fine roots; medium acid (pH 6.0); clear smooth boundary.

A3
6-10”
Yellowish red (5 yr 4/4 moist) clay loam; weak medium subangular blocky structure; friable moist; many fine roots; medium acid (pH 6.0); clear wavy boundary

B1
10-14”
Yellowish red (5 yr 5/8 moist) claly loam; weak coarse subangular blocky structure; firm moist; common roots; thin clay films on ped faces; strongly acid (pH 5.3); clear smooth boundary.

B21t
14-19”
Reddish yellow (5 yr 6/8 moist) clay loam; weak coarse subangular blocky structure; firm moist; common roots; thin clay films on ped faces;  strongly acid (pH 5.3); clear smooth boundary.

B22t
19-32”
Reddish yellow (5 yr 6/8 moist) clay loam; weak coarse subangular blocky structure; very firm moist; common roots; thin clay films on ped faces and medium-thick clay film line root channels and in scattered patches; strongly acid (pH 5.1); gradual irregular boundary.

C
32-60”
Brownish yellow (10 yr 6/6 moist) gravelly clay loam; massive; few roots; red (2.5 yr 4/6 moist) clay films in seams and on rock faces; sandstone fragments increase in number, very little soil in lower portion; strongly acid (pH 5.1)

Plot Number 2, Howard Forest

Soil Profile
Josephine loam, shallow variant (on a 25% northwest facing slope, about 2000 feet elevation with Douglas fir, madrone, black oak cover

01 & 02
½ - 0”
Needles, duff, litter

All
0-2”
Reddish brown (5 yr 4/4 moist) heavy loam; moderate medium-coarse granular structure; friable moist; many fine roots; slightly acid (pH 6.5); clear smooth boundary.

A12
2-6”
Reddish brown (5 yr 4/4 moist) light clay loam; moderate medium-coarse subangular blocky structure; firm moist; many fine roots; medium acid (pH 5.8); clear wavy boundary

A3
6-10”
Yellowish red (5 yr 5/6 moist) clay loam; weak coarse-medium subangular blocky structure; firm moist; many roots; strongly acid (pH 5.1); clear smooth boundary

B1t
10-16”
Yellowish red (5 yr 5/6 moist) clay loam; moderate medium-coarse subangular blocky structure; firm moist; many roots; strongly acid (pH 5.1); clear smooth boundary.

B2t
16-27”
Yellowish red (5 yr 5/8 moist) heavy clay loam; weak medium subangular blocky structure; firm moist; many roots; thin patchy clay films on ped faces and medium-thick clay films in root channels; strongly acid (pH 5.1); clear irregular boundary.

C1
27-40”
Yellowish red (5 yr 5/8 moist) very gravelly loam; common roots; weathered sandstone fragments make up about 70% of the mass by volume; clay films in fissures of the weathered sandstone; strongly acid (pH 5.1); clear irregular boundary.

Storie and Wieslander provide additional information for Josephine soils.

The textures are field estimates. The reactions were determined in the field with a Truog soil reaction test kit. The clay coatings on the cleavages and fissures in the weathered sandstone appear to be a locally consistent feature of the Josephine series as observed in these plots and from other examinations made in this part of Mendocino County.

Description of tree measurement plots

The two growth study plots were rectangular in shape and included 10000 and 7500 square feet, respectively. Each originally contained 50 Douglas fir trees and a few scattered Pacific Madrone and California black oak. The hardwoods were removed from plot 1 about the time the plot was established, but no cutting of any kind was done in plot 2. In 1968, trees in plot 1 averaged 103 years old and those in plot 2 averaged 102 years old. One old growth Douglas fir was included in plot 2, but it was not tallied in the measurements. Instead, an average size Douglas fir tree was substituted in order to make yield figures comparable.

Site index was measured on both plots. The average site index for plot 1 is 146, with trees in the immediate vicinity of the soil pit having a site index of 140. The average of plot 2 was 120, with trees in the immediate vicinity of the soil pit having a site index of 110. Diameters were measured with the diameter tape and heights with the Abney level and steel tape. Volumes on the plots were calculated using tables prepared by Schumacher (2) 1930.

Conclusions

In table  and figure 1, normal published yield is compared with the actual growth. It should be noted that in this southern end of the range of the species, the plots indicate that it grows more rapidly when young than Oregon and Washington stands.

Studies in 1958 and 1968 showed the stands to be declining in vigor due to age. Eleven trees had been lost in plot 1 and 5 in plot 2 during the 30-year study period. Some trees in both plots were conky. This supports the theory of Schumacher that Douglas fir stands in California grow faster in basal areas when young and that stands in the southern ranges of the species break up earlier in life than stands further north. Additionally, the soil profile examination indicated a different use of soil by the tree roots in the two plots. More roots were using the soil to a greater depth in plot 1 as compared to plot 2. This greater use by the roots is reflected in increased production.
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Table 1

Comparison of Plot Data, Converted to a Per-Acre Basis

with Published Normal Growth & Yield Information (McArdle, 1949)

Items compared
Plot No. 1
Plot No. 2

Avg. site index
146
120

Avg. age
103
102

Aspect
East
Northwest


1938
1968
1938
1968


Publ.
Plot
Publ.
Plot
Publ.
Plot
Publ.
Plot

# of trees
243
217
162
170
342
290
235
261

Basal area
250
318
294
416
227
300
262
450

Cu. Ft. volume
11081
13554
14221
19244
8200
10755
10624
17453

Bd. Ft. volume international rule
74462
83894
103388
123662
49020
56409
71740
106700

Avg. d.b.h.
13.9
14.7
18.0
19.2
11.0
12.9
14.4
16.5

Figure 1 not included electronically
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