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our interast herc in the ic iorthwest is Douslas fir, T have
stayea prinarily within the 1304 rovifyineg Dourlas fir szeed, but the
methods and raosults of stratification zre apnnlicable to all seed.
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Stratificaticn is not a new nethod of breakin- the prolonged dormancy of
seed held in storage over long periods of time, but was comrionly used as far vack
as 1f 70 and quite possibly ruch earlier than that time, but only in the last two
or threo decades has there been much progress nade with Torest tree seed.

Stratification is a wodifiecation of Nature's methed of after ripenine seed.
Naturally sowed seed and ceed that 1s fall sowed in nurseries is subjected Lo rain
ana sneviy, alternately freezing and thavwing. In spring sowing, 1t 1s sonetines de-

irable to quicken germinaticn by artificial weans in order to have z lonrer grow-
zeason, resulting in & crop of largper and more uniforn seedlings

fea

old method of nlacing alternate lavers of sand and secd in shallow boxes or flats
ard leaving them outdoors exposed to the winter elenments. T7 a large quantity of
seed was to be stratified, it was done in shallow pits or trenches. In nodern
stritification the seed is mixed with mcist sand in boxes, and placed in cellars
or refrigerators where the termperature and the moisture can accuratcly be con-

The name "stratificatien” az 2pplied to mursery practices stems fros the

0% several stratifying nedia, peal rioss is penerally conceded Lo be super-
ior due to its neisture-holding and aeration qualities, but it is difficult to
separate {rom the seed prior to sowing. Sand has the advantare of beinp easily
separated from the seed by washing throurh a screen, but much care is needed to
Keop the nolsture evenly distribnted, as it tends te settlc in the batiom 27 the
texes, allowing the seed at the top to becone dry.

The procedure employed by the Capitol Statc Forest [urserr iz toos
sanc by heat and, while still dry, it is screered throurh a size 10 nmesh s
molicsteoned and mixed with seed at the rate of six to 91*ht woungds of seed b

cubic ool of sand in boxes 12"x12%x18". Tt iz then nl¢ﬂﬂd ir a refrigerated cold
rogr znd held at a constant tenmperazurce of 35 degrecs Fahirerncelt for a pericd of

six weexs.  Adding water ard thorouchly stirrins 1t every wook will provide aera-
ticn, will tend 1o check any rnolid which might appear, and will lreep ilhe nelsture

uniiform throaghout the boxes. The nolsture ceontent shoulo b Jusy beleow the point
waere frec water can be sgqueezed fror the nmaterial.

Sefore sowing, the seed is recovered by washing it throush a size 16 nesh
screen bucket., (4 five-rallon paint bucket provided a suitable frame.) ¥Free

roizture 1s alr dried from the seed by spreading a thin layer con o drving tray
nade of screen for that purpose. Very careful attentisn is nooeded o prevent the
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seed from getiing too dry, as this may induce secondary dormancy which 1z very
’ fron the

difficuls vo overcorme., The sced should be sowed as zocn after romoval
stratifying media as possible, although recleaned stratified seed held in the

rolst, celd room Jor five days showed no 111 effects.

#rcrest Planting in the Douglas rir Hegion, by Kuwmel, jiindt and lunger.
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Stratifiecd seed 2ay be sowed sizher by hand cor machine. It has been sown
successfully by usinz nursery seed drills, dirnct secdine planters in the field
and by the disseminating rachines used in airplarzsz fer aerial seceding.

Gerrmination of stratified Lourlas fir snould be apnarent in the seed beds
after 1L days and rermination is often conplete within 20 days.

Tests being mace at the Capiicl State Forest Mrsery to determine the mini-
mum and naxinun len~th of beneficial stratification, while being incomplete, indi-
cate that 12 days will improve the germination of Sitka spruce, while 28 days ap-
pear to be the opiimu: stratification time. Substantlal Increase in the germina-
tion of Douglas fir was roticed after 21 days of stratification and showed very
little change after L9 days of stratification. Tests of other species were too
irregular to be of value.

Scme interesting results of these tests so far showr that:
1. Dourlas fir seed extracted in the fall of 1541
Untreated - germinated L% in 25 cay

tificd - 49 davs gernina L% in 10 days
Stratific 49 days ger ted &% in 1C day

I

2. Douglas fir seed extracted in the fall of 1948
Untreated - germinated 207, in 35 days
Stratified - L9 cays, gerninated 807 in 1C dars
3. Ponderosa pine sced extracted in the fall of 1948
Untreated - cerminated 32¢ in 35 days
Stratified L% days, germinated 947 in 10 days
These tests were made from anc sample from each lot of seed, so they should
not be considered conclusive, but they do show that stratification is an effective
method of after ripening fresh seed and of breaking the derancy of seed that has

been held in storace for a number of years,

Chapin: Have you had any trouble with seed sprouting at those temperatures?
¥ ¥ 3] L

Ward: Yes, we have had some trouble with some specles. DBut the pain e have ex-
»
perienced in better germination ard guicker establishment of the seedlings
has far out-weighed any trouble we have had.

Lanquist: ‘ie had some trouble with 2 tenperature of 379, 3orme of ithe seed had
1 -
sprouts 13 inch long.

Cnapin: o do not stratify conifers. Dut we do have to stratify the deciduocus

secd. /e had to keep a periodic watch on the seed and nake cur cvn deci-
sion at the tine. Ve hold our trwpcratqro at 389, Thers scens to be a
great variation in thz sane seed of hardwoods. Does anyore know why ithe

seed sprouts at a certain time one year and another year it will not
sprout at all?
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Chzirman webster: r. Lanquist, did wou find that cone specinos would sprout at
that 27° F. or all species?

cics that we had that trouble with., e

Langquist: The red fir was the onliy spe g
fv red fir under 25 days.

Ep
found that we cannoi strati

Chaiman webster: Do you stratify all your s:oed?

Lanquist: o, we dontt, %o stratify only our spring sovm seced,

Augenstein: Vo sow in fall and Sprinp. We do not stratify an"th*nb, In Douplas
fir we ret complete germination in two weeks, Ve sow in the fal) 4o
distribute the work, JSome years we con't gebt our sced in because of
the orossure of work.

Chairman liebster: You would be interested to see the unifeormity and rapidity of
gerninition in the stratified beds comparcd to unstratified
beds which sometimesz germinate all swwnmer long. Sone seed even
comes Lhe socond year,

Lanquist: We do find that seedlings from stratified seed harden off socner in the
fail.

Chairman Yebster: T think your season has scmething to do with that, e find
that scedlings from stratifiasd seed come up sooner and get much
better established by &li, They zre in bettcor shape to conbat
damping off in the siring and frost damape the next {all,

Wells: e do not stratify - jusi in an experimental way. Durinc the 18 crops

_ hat e have put in at our nursery, ore was sowed June 7 ond one June 9
and we get fast germination. So I think the clinmate and scason has ruch
to do with it.

Augenstein: At our place we have some delayed germination all sumer,

Lepaniel: We use seed stratification and like it very much, e plan tc use it on
all specles,

Tarrer: How lomr do you stratify henlock?
Lefermiitt:  We have beorn successful in stratifying herdock and struce,  Sprice is

o
what the birds Zike. Strstified hemiock has advartages over sowing
dry seed.

it should be stratified beocause it is

t.a-fit
et away from frost hreave in the fall and

Turncr: Our experiecnce with henlock is
0 slow groviing. This nelps to

vinier.

MeDermitt: We stratify hemlock six woeks.

Lanquist: “hnt percentage of germination do you get on hemlock?
MeDermitt:  Very low on hemlock. About 20 or 259,

eilliams: e get very poor germination and seed from hemlock. Another ycar we
expeetl to get good permination from betler Lree seed.
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we durm In the snow and the Sugar dine was perninating under the snow.

t'e had a spell of warm weather vhich induced germination ang followed
by cold weather and we lost nost of our sugar pine. It should be sirat-
ified and sowed in the spring to elinminate this trouble.

Lanquist: The value of suratl f*'A; iz showing in Sugar pine. During the winter

]
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rroeits Whal tenperaturcs were lnvolved in stratifying?  Arswer: 22° to 500 on
west secd.
Barrctt: Vhen you want to arrest develcoment, what tomperature is used?

Chapin: Alrmost freezing, 329 F. would arrcst development on nost species.

Lo}

Chalrman Yebster: wWould freeczing throw your seod back into domancy?

Chapin: Seems that each svecics will not develod under like conditions and

back ints second domaney. It takes a long time to £ind cut what time
and tenperature is best to use. Ve have adoptcd the pnolicy of taking
everything out of the box and nixing periodically during stratification,
because it needs acration,

Schroceder: Dic you cver try soaking sced?

Wlard: Mo, from what T could learn it is not zs satisfactory as stratifving.

¢ had scme sprice rot stratified. Ve
1

Senroeder: e ¢id n little last year.e W
e it vriith a hoiicopter.

soaked the sced and then sowed

ene o1 ihe deciducus trees will definitely pet quicker geriination after

Chapin: 5§
sUallnr Soaking tinme of four days mets the same results anc requires
1

4.3

c3s time than stratifying.

Ward: That, no doubt, is true with deciduous trees, but does not hold true with
conifers,

Wells: Ve soaked cascara L8 hours and got good resalts.

Langquist: ¢ ean zet 311 this information froin the Lake States Sxneriment Station.
L N

I believe they have a late publication on this.

er: T will write and try to get ii,
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Defferbacher: Stratification is almest a necessity in our particular locatiorn. .
e have such a short neriod in the syring that we can work our soil
and if we do not stratify our seed, we cannot use spring sowing
methods successfully,

leDernitt:  In cur practice we stratify cveryihing. e kecp the temperature ncar
348, e have never had any =znount of secd that sprouted other than
the true firs. e have had it in as ruch as 9 week

L’]
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Honderson:  Txperience in Idaho. Germination test was made on cight-year-old sced.
The seed had a hizh geminstion teost.
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ward: 7o have had aome success with Dourlas fir scoed wihich was extracted in

1941 which is sti ll g rminating 644, “re ran Lests on that scame sced the
last I vears. 1In 5 it run about 007 sermiration after being stratified.
Tt neid falrly ¢ nelgtprt in 194L€ and 1947 there was a drop te 547, and it
is now back to Cqﬁ. Douglas fir is very ineonsistent in germination.

Chairman "Jcbster: T do rot think the perminaticon test 1s 2 true indication of seed
quitity. It is only a guide.

Wells: V¢ had scven-year-old sceed gemminate 759,

Dill: 4hat about the viability of the plants that you pet from the old sced?

tehemitt: T think the viability is as gocd as the new seed.  According to our ex-
perience, we have some very pood stock frem old sacd,

the germination is good and the

Citaimun Webster: Vhen you get 2 z00d oeod yesr
opposite is trme for a poor o

Thark vou, iT. Ward, A subject not teco comnon to sone of us,
who are producing nursery stock is that ¢f Prepagation of Hard-
woods, This interesting tonic will be presanted by Vern
McDaniela

PROPAGATION OF HARDVDIDS
by
Vern 2. lchaniel

spar 1551vnﬂd re i1s "The Proparaticn of Hardwocds at the Qregen forest
Kursery." s rursery s located 7 miles north of Corvailis, Oregon, on Highway
29-%i, The nresent nurcery hos an area of 20 acres of cleared land., Tt is planned
to add 10 acres more for nursery praciice,

The nursery 1s ovmed and operated by the Orapon State Board of Forestry
with headquarters at 3alem, COregon, It was established in 1925 as a Clarke-=lNcliary
nursery. The first pursose of this mursery is to raise trees for the planting on
Oregon famms. Both conifers and hardwoods are sold to the famer and nust be used
for windbreak, shclier belt and woodlard plantines. Several years later thw State
Board of Foresiry purchased land nesr this rursery and raised conifer
plant on thelr ovm state lands. he two nurseries werc later given t

Cregon Forest Murscry.

he noame 23 the

The ares ©o ke cleared had been cut over by 2 cordwood buyer ut the brush,
treeg, debris and stumps remained.  After slashines and niling all debris, a careful
plan of burning was used. The stumps were shot lightly ond nulled by nachine power,
after which the ground was laveled, plowed and werked many times before it was
ready for scedbed >lanting. Several tile lines werce lald for better land drainage.




