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SEED PRODUCTION OF DOUGLAS-FIR
| INCREASED BY THINNING
by
Donald L. Reukema

In planning thinnings and final harvest cuttings for stands of
young-growth Douglas-fir, foresters need reliable information on the
capacity of young-growth stands to bear seed, on the periodicity of
seed crops, and on the effects of thinning and other forest practices
on seed production. One of the first studies designed to help provide
this information was begun in 1950, 1/

THE STUDY

The study area on Voight Creek Experimental ForestE/ in
western Washington was chosen because of its well-advanced thin .
nings, intensive development, and uniform stand. Site class is
medium III; stand age averaged 40 years in 1950.

Four thinning treatments are being compared: (1) heavy
thinning every 9 years, (2) medium thinning every 6 years, (3) light
thinning every 3 years, and (4) no thinning. In all thinned stands,

1/ Shaw, Elmer W. Seed production on the Voight Creek Ex-
perimental Forest, 1950-1953. U.S. Forest Serv. Pac. NW. Forest
& Range Expt. Sta. Res. Note 107, 4 pp., illus. 1954. (Processed.)

E/ Maintained by the Pacific Northwest Forest and Range Ex-
periment Station in cooperation with St. Regis Paper Co.



the first cut was made during the winter of 1948-49. Total basal
area of trees removed during the first 10 years in the three thlnnlng
treatments amounted to 56, 34, and 37 percent, respectlvely, of

stand basal area before thinning. Although some dominant trees v’vé‘r’e}"
cut to free more promising trees, the thinning tended to be from be-

‘low.

Each treatment covers an area of 17 acres and is sampled by
10 randomly placed seed traps. Accumulated seed and litter are
collected from the traps on the following approximate schedule, which
is timed to effectively sample seed production: late August, early
and late October, mid-December, and early April.

SEED PRODUCTION

A moderate seed crop occurred in 1950 and a light one in 1954.

Seed crops in all other years until 1959 were negligible. In 1959
more than three times as much seed was produced as the total for the
preceding 9 years (table 1). Whether this increase can be attributed
entirely to the exceptionally good seed year or whether it is due in
part to increasing stand age cannot be assessed at present.

Table 1.--Average seed fall by years for all

thinning treatments combined

(Acre basis)

Seed : Number : Pounds : Pounds : Percent
year : of seeds : all seed : viable seed : viable seed
1950 87,301 2.18 0.80 36.6
1951 13,250 .33 .03 9.6
1952 9,982 .25 0 0
1953 ‘ 908 .02 0 20.0
1954 34,848 .87 .23 26.0
1955 6,171 .15 .01 8.8
1956 11,979 .30 .08 25.8
1957 12,705 .32 .01 4.3
1958 182 0 0 0
1959 557,750 13.94 7.10 50.9




In 1959 the three thinned stands all produced about equal
amounts of seed, averaging 15.8 pounds per acre, although the
heavily thinned stand was slightly superior (fig. 1). In contrast, the
unthinned stand produced only slightly more than half this amount,
or 8.4 pounds per acre. T-tests showed differences in amount of
seed between all thinned stands and the unthinned stand to be signif-
icant at the 2-percent level. Differences in seed production between
the three thinned stands were not significant.

Prior to 1959, seed crops were too limited to provide a good
measure of the effects of thinning on seed production. In 1950, seed
fall on the heavily thinned stand was three times as great as the
average for the other three treatments. In 1954, the only other
year with a light or better seed crop, seed fall was more nearly
equal on all treatments, although the lightly thinned stand produced
the least seed (table 2). However, measurements of the 1959 crop
should be much more meaningful than for other years because much
more seed was produced.
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Figure 1. --Amount of seed fall and percentage viability for
four degrees of thinning, 1959.



Table 2.--Total seed fall by treatment and year

(In pounds per acre)

Seed year

Thinning
treatment : : : : : : : : . :

: 1950 : 1951 : 1952 : 1953 : 1954 : 1955 ; 1956 ;: 1957 : 1958 ; 1959
Heavy 4,48 0.65 0.33 0 0.98 0.16 0.47 0.27 O 16.48
Medium 1.43 .18 .34 O .94 .18 .22 .11 .02 15.26
Light 1.20 .29 0 .04 .67 .18 .40 .38 O 15.66
No thinning 1,62 .20 .33 .05 .89 .09 .11 .51 O 8.37

Other investigators have found that seed production is greater
in open stands. Isaac3/ stated that trees with large crowns generally
bear more seed than small-crowned trees of the same age and diam-
eter. Willis and Hofmann?/ found that trees grown in the open pro-
duced 55 percent more seed than those more closely spaced. They
concluded that the larger crown of open-grown trees may account for
most of the difference, but that greater light probably also stimulated
seed production,

VIABILITY

Viability was higher in years of best seed crops (table 1). '
This relationship was also noted by Garman.2/ However, for any
given year no relation can be seen between proportion of viable seed

i/ Isaac, Leo A. Reproductive habits of Douglas-fir. 107 pp.,
illus. Washington, D.C. 1943,

4/ Willis, C. P., and Hofmann, J. V. A study of Douglas fir
seed. Soc. Amer. Foresters Proc. 10: 141-164. 1915,

E/ Garman, E. H. Seed production by conifers in the coastal
region of British Columbia. Brit. Columbia Forest Serv. Tech. Pub.
T. 35, 47 pp., illus. 1951.



and either (1) thinning treatment or (2) number of seeds produced in
any treatment. The proportion of viable seed in 1959, for example,
was very similar for all treatments, averaging about 51 percent

(fig. 1).
CONCLUSIONS

Main conclusions as they appear at this time are: (1) in a good
seed year, thinned stands of young Douglas-fir produce much more
seed than unthinned stands; (2) the proportion of sound seed produced
is not affected by thinning; and (3) thinning does not stimulate seed
production in generally poor seed years.





