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Abstract.--Techni ques of stratifying Western white pine
seeds were conpared as was |length of stratification. Speed of
germ nation increased with increased stratification periods.
Layered peat nposs stratification and stratification on top of
peat/vermiculite substrate were equally effective. Soaking seeds
inwater prior to |layered peat stratification and |ayering dry

seeds produced conflicting results,

further study.

I NTRCDUCTI ON

Western white pine is an inportant tinber
speci es of the Western United States. Although
germ nation nmethods have been published in both U S
and international seed testing rules, the species is
very dormant and often firm ungernminated seeds remain at
the conclusion of |aboratory germination tests.

Firm seeds are dormant and indicate that pre-
treatment has not been sufficient to overcone seed
dormancy. Even after very lengthly stratification
peri ods, dormancy is not always overconme. Seeds of
Western white pine have been reported to gerninate in the
nursery bed a year after sowing (Kathy Wl fe, 1985,
per sonal conmuni cation).

I nvestigators have begun to | ook at alternative
and nore effective nethods of pretreating Western
white pine seeds. For exanple, a nethod utilizing
laundry bl each was shown to increase germ nation and
reduce stratification time by 50 percent (Advincul a,
et al, 1983). A conbination of warmand cold
stratification was also reported as being effective in
overcom ng dornancy in VWstern white pine seeds
(Anderson & W/ son, 1966).

J. Herbert Stone Nursery stratification procedures
for Western white pine seeds invol ves soaki ng seeds in
water for 48 hours and then layering the seeds in
nyl on nesh bags between peat npbss at 3C for 13 weeks.
They have used this same procedure in their seed
| aboratory and believe that it gives nore rapid
germi nation results than those obtained when follow ng
AGCSA rul es.

This paper is a prelinmnary report of a coop-
erative study between J. Herbert Stone Nursery and
Oregon State University Seed Laboratory to eval u-

indicating a need for

ate the J. Herbert Stone Nursery procedure as a

| aboratory nethod for neasuring seed germination. It
was felt that if stratification procedures between the
| aboratory and nursery were the sanme, |aboratory
results nay nore closely predict actual field
emergence. In addition, it was hoped that speed of
emergence woul d inprove, resulting in |ower firmseed
counts at the conclusion of the germnation test.

VATERI AL AND METHODS

Ten seed lots of Western white pine harvested in
1984 fromlocations throughout Oregon were used in this
study. Seeds were tested immediately after extraction
and cl eaning w thout any storage period. Germination tests
wer e conducted by placing seeds on nedia contained within
covered plastic boxes neasuring 12 cmsquare x 2.8 cm deep.
Each germ nation treatment consisted of four replicates
of 50 seeds. Germination nmedia was a peat/vermculite
m x. Germnation tenperatures were alternating 20-30C with
cool white fluorescent |ight during the 8 hour 30C
period; constant 25C with 16 hours of light daily; and
roomtenperature with 16 hours of light daily. Light at
25C and roomtenperature was from Syl vania G ow-1ux fluo
rescent tubes. Stratification was conducted by inbibing
seeds on top of a peat/vermiculite mx or by layering
dry and presoaked seeds between wet Canadi an sphagnum
peat npbss. Seeds that were soaked
were placed under running tap water for 48 hours at
roomtenperature. Stratification tenperature was 3C.
Gernination counts were nade every 7 days up to 49
days. Remmini ng ungermni nated seeds at the Oregon State
University |l aboratory were cut to determ ne presence
of firmseeds. AOSA Rules for Testing Seeds (1981) were
used to eval uate seedl i ngs. Design of the experinent
was a split plot.
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Table 1.--Percent germination at 28 and 49 days of western white
pine seeds stratified on top of and layered between media
following soak and no soak treatments. Cermination temper-—
tures were 20-30 and 25C. (OSU data)

Seeds imbibed on
Sample # top of peat/vermiculite Seeds layered between peat

20-30C/8 hrs light 25C/16 hrs light

No soak No soak 48 hr soak
8 wk ch 13 wk ch 13 wk ch 13 wk ch
28 49 28 49 28 49 28 49
3903 3 29 17 59 70 78 83 89
4837 18 49 76 83 41 61 65 79
4838 20 38 52 67 35 50 50 69
4839 29 55 70 79 43 69 65 80
4840 6 42 29 63 22 57 32 55
4841 30 64 63 78 43 79 58 82
6003 30 69 70 85 29 44 54 63
6004 15 54 62 80 26 58 38 59
6005 1 42 13 40 14 24 30 39
6006 - - 33 67 6 21 29 42
X 16.9 49.1 48.5 70.1 32.9 54.1 50.4 65.7
X Firm seeds* -  36.7 -  19.3 - 334 - 22,4
X Viability** -  85.8 -  89.4 - 87.5 -_ 88.1

* Firm seed refers to firm ungerminated seed.

** Viability refers to total germination plus firm ungerminated
seed.

Data was anal yzed at the 5% |l evel using both a
paired t test and anal ysis of variance.

RESULTS AND DI SCUSSI ON

Data in Table 1 sunmarizes Oregon State Uni -
versity results of this study. Total viability,
including percent germination plus firmungerni nated
seed, remained relatively constant regardless of the
treatment. Viability of the seed |lots was near 90
percent.

Speed of germ nation increased with |onger
stratification periods. Average germi nation at 28
days was about 17 percent after 8 weeks strat-
ification conpared to figures double that after
13 weeks stratification. Speed of germi nation was not
greatly affected by nethod of stratification. It was
felt that stratification in peat noss woul d i ncrease speed
of germ nation. Only one sanple showed a significant
response to stratificationtreatment. Germ nation
percent of sanple 3903 was 83 at 28 days when soaked
and stratified in peat conpared to only 17 percent
when seeds were stratified on top of nedia. One
sanpl e showed significantly higher germnation at 28 days
following stratification on top of nedia than when
soaked and stratified between peat npss. Sanple 6004
gerninated 62 percent at 28 days follow ng
stratification on top of media conpared to 38 per cent when
soaked and stratified between peat noss.

Soaki ng seeds prior to stratifying between peat
increased both speed of germination and total
germnation on tests at the Gegon State University
| aboratory, but not at J. Herbert Stone. Average
QO egon State University germnation results of soaked seeds
at 28 days was about 50 percent compared to about 33
percent w thout soaking (Table 1). Results at J. Herbert
Stone (Table 2) were

Table 2.--Percent germination at 28 and 49 days of
western white pine seeds stratified layered be-
tween peat moss following soak and no soak
treatments. Germination temperature was room
temperature. (J. Herbert Stone data)

Sample # Room temperature/16 hrs light
No soak 48 hrs water soak
13 wk chill 13 wk chill
28 49 28 49
3903 34 77 34 66
4837 61 86 27 64
4838 19 68 39 64
4839 45 73 35 61
4840 7 52 23 48
4841 45 79 31 74
6003 39 73 31 63
6004 16 63 42 74
6005 12 40 13 28
6006 9 32 11 32
X 28.7 64.3  28.6 57.4

al nost identical regardless of treatment. Their
average gernination percent wthout soaking prior to
stratification between peat noss was 28.7 conpared to
28.6 when seeds were soaked prior to stratification
bet ween peat noss.

Simlar studies are being conducted on the sane
seed lots after having been in frozen storage for 6
nonths. To date the results of tests on seeds
wi t hout storage indicate that speed of germnation
increases with increased length of stratification. No one
met hod of stratification produced superior results.
Stratification procedures used at the Oregon State
Uni versity Seed Laboratory conpared favorable with
nursery practices at J. Herbert Stone Nursery.
Additional testing will be required to deterni ne
whet her soaking prior to stratification in |layered
peat noss influences speed of germ nation.
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