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Abstract

Introduction

Germination of Red Alder Seed

M. A. Radwan and D. S. DeBell

Red al der seeds were collected fromsix different |ocations

t hroughout the natural range of the species. Each seed |ot was
obtained froma single tree, and the seeds were used to deter-
mne gernmination with and without stratification treatment.
Irrespective of treatment, germination varied significantly
(P<0.01) by seed lot; it ranged from59 to 87 percent. Rate of
and capacity for germination, however, were not enhanced by
stratification. Mature red alder seeds do not require
stratification for pronpt germ nation after sow ng.

Keywords: Germination (seed), stratification (seed), red
al der, Al nus rubra.

Red al der, Al nus rubra Bong., is the nost inportant hardwod in
the Pacific Northwest and coastal Al aska. It has a natural
range, in the Pacific coast region, extending from southeastern
Al aska to western British Colunbia, and south through Washi ng-
ton, northern Idaho, and western Oregon to Santa Barbara in
southern California (Wrthington 1965). Alder is a pioneer
species with a significant role in soil developnent. It is now
being used in the rehabilitation of mne spoils; and because of
its Np-fixing ability, it has been suggested as a bi ol ogi cal
means to supplenent or replace synthetic N fertilizers in

adnmi xtures and alternate cropping systens with other species
(Tarrant and Trappe 1971). UWilization of red alder for wood,
fiber, and energy has also been increasing in recent years.
Demand for alder planting stock, therefore, is likely to becone
much greater in the near future.

Production of silviculturally acceptable planting stock depends
upon thorough know edge of requirenents for seed germ nation and
culture of resulting young seedlings in the nursery or green-
house. Although the literature shows no specific requirenent

for any pregermnation treatnent (Mrov and Kraebel 1939,
Schopreyer 1974), a recent survey showed that 30 percent of the
nurserymen and foresters questioned stratify red al der seeds
before sowing (results of questionnaire summarized by D. S.
DeBell and C. A Harrington, on file at Forestry Sciences
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Materials and
Methods

Laboratory, O ynpia, Wash.). This study, therefore, was
designed to determine if stratification is required for pronpt
and uniformgermnation of red alder seed. W used six
different seed lots and stratified the seeds for various
periods of tinme.

The seeds.—Six different seed |ots were used, and each ot was
obtained froma single tree. Pertinent information concerning
the six parent trees is as foll ows:

Site D. b. h.

Location el evation (ob) Hei ght Age

(m (cm (m (yrs)

Auks Bay, Juneau, Al aska 0 30.5 12.2 20
Tel egraph Cove, Vancouver

Island, B.C., Canada 0 21.6 17.1 26

W nd River, Carson, Wash. 488 13.7 9.4 14
Tayl or Creek, Grants Pass,

O eg. 457 15.2 12.2 18

Little River, Arcata, Calif. 305 32.5 19.1 25

King City, Calif. 287 40. 6 9.1 25

Ri pe strobiles were collected in late fall 1977 and early winter
1978 and shipped to Aynpia. In the |aboratory, strobiles were
airdried at roomtenperature, and the seeds were nechanically
extracted by rubbing and cl eaned by screening. Seeds were
packed in plastic bags and stored dry in a refrigerator until
used for germnation tests in late 1978.

Stratification. —Seeds, enclosed in nylon netting, were soaked
indistilled water for 24 hours at roomtenperature. Seeds were
then drai ned of excess water, transferred to sealed plastic
vials, and placed in a refrigerator at 2° to 5°C. Stratifi-
cation periods were 0, 1, and 2 nonths; and times at which
stratification was begun was scheduled so all treatnents were
conpl eted the sane day.

CGernination tests.—ollowi ng stratification, seeds were placed

in replicates of 100 in l-cmplastic petri dishes on one circle
of Whatman No. 3 filter paper noistened with 5 m of distilled
water; nore water was added during the test as needed. There
were four 100-seed replicates for each seed |ot. Dishes were
randomy placed in an incubator programed for alternating
diurnal tenperatures of 30°C for 10 hours and 20°C for

14 hours, with fluorescent |ight available during the higher
tenperature. Energence of radicle was used as the criterion for
germ nation, and germ nants were counted every week for 4 weeks.

Germination percents were cal cul ated. Final cumulative
germ nation data were subjected to analysis of variance after
arc-sine transformation.



Results and
Discussion

Cunul ative germination percents of the various seed lots, wth
and without stratification, are shown in table 1. Al seed
germ nated quickly, regardless of treatnent or seed source.
Averaged over all seed lots and treatnents, alnost 96 percent
of the total germination had occurred at 5 days. At that time
and at subsequent dates until the end of the gernination test,
there were only a few minor increases in germnation of sone
lots as stratification increased. Stratification, therefore,
did not increase rate of germnation

Table 1. Cunul ative germ nation percents of red al der seeds
after stratification for different periods of tinel/

Seed Stratification Days in germnation test
| ot peri od

source (rmont hs) 5 11 18 29
Juneau, Al aska 0 81 85 86 86
1 80 83 84 84
2 88 89 90 90
Aver age 87
Vancouver |sl and, 0 66 66 68 68
B. C., Canada 1 65 65 66 66
2 64 66 66 66
Aver age 67
Carson, Wash. 0 54 56 57 57
1 54 55 55 55
2 63 64 64 64
Aver age 59
G ants Pass, 0 62 66 68 68
O eg. 1 57 59 60 60
2 48 50 51 52
Aver age 60
Arcata, Calif. 0 69 72 73 73
1 70 71 71 71
2 63 65 65 65
Aver age 70
King City, Calif. 0 56 60 60 60
1 61 64 64 64
2 59 61 61 61
Aver age 62

1/'Percents are averages of four 100-seed replicates.
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Irrespective of stratification treatnent, gernination
significantly (P £Q01) varied by seed lot. Differences anong
| ots, however, were probably caused by differences between
locations and by tree-to-tree variations at each |ocation.
Average final germnation was highest (87 percent) with the
Juneau seed and | owest (59 percent) with the Carson source.
Probably, the |ower germination percents were, at least in
part, due to a higher proportion of enpty seeds which are known
to occur often in red alder. In fact, nost of the seed used in
this study had higher gernination than has usually been
observed in our laboratory or reported by others (Mrov and
Kraebel 1939, Schopneyer 1974).

Final germ nation of each of the six seed lots was not signifi-
cantly (P <0.05) increased by stratification. Stratification for
2 nont hs, however, reduced germ nation of the seeds fromGants
Pass. This was probably caused by deterioration of seed enbryos
during the long period of nmoist chilling. Apparently, the seeds
fromGants Pass were nore sensitive than those from ot her
sources to attacks by fungi which were observed on the thin,
papery seedcoats.

Clearly, our data show that rate of and capacity for
germination were not inproved by stratification. Mature red
al der seeds, therefore, should be sown without stratification.
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