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ward: o have hod some success with Douslsa fir seod which was extracted in
1941 vnien is 3till germinating Chp. e ran tests on that same sced the
last L wears. In 1%LS 1% run sbout 09 zerminatiocn after boing stratified.

L held fairly consistent in 19L6E and 1SL7 there wac a drop to SL7, and it
is now back to 64%. Douglas fir is wvery inconsistent in gernination.

Chalrman Tjebster: 1 4c rot thins the perminaticn test Zs a Lruc indlecation of seed
quality. It 1s only a guide.

Yiells: We had seven-year-olid sced geriinate 759,

Dill: hat about the viability of the plsnts that you get from the old sced?

eDormitt: I think the vieability is as good as thoe now ceed.  According to our ex-
perience, we have conc very good stoce from old sced.

Chairman YWebster: Then you get a gocd gecd year, the germination is good and the
opposite i3 true for a poor sead yedar.

Thankx you, Ur. Ward, 4 subject not tos cormon to some of us,
who are praduc ng nursery stock is ihat of Propagation of Hard-
woods, This interesting topic will be presented by Vern
FeDanicla

PROPAGATION CF HARDUDDDS
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Introducticn

The pazper assligned me 1s "The Propapation 2f Hardwoocds at the Cregon Forest
Hursery." This mmrsery 1s located 7 niles north of Corvallis, Oregon, on Hishway
59-i. The present nursery hos an area of 20 acres cof cleared land., It Is planned
to add 10 acrecs nore for nursery practice.

The nursery is ovmed and ocperated by the Orspon State Board of Forestry
with headquarters at Salem, Orcpon. It was established in 1925 as a Clarke-lclary
nurscrys The Llret purpose of this mursery Is to ralsc trees for the nlanting con
Orogon. farms,  Both conifers and hardwoods are sold te the farmer and nust be used
for windbreak, shclter belt and woodiand plantings, Several years ater the State

onrd of Forestry durchased land near this nursery and raised conif-r species Lo
plant on their own state lands. The two nurscries verc lateor ¢iven the none as the
Oregon Forest urscery.

Establishing the lurscery Site

The arca zc be cleared had been cut over by & cordwsed buyer it the brush,
trecs, debris and stunmps remained.  After slashins and piling all debris, a careful
plan of burning was used. The stunps weroe shot lish ”" end pulled by nachine power,
after which the ground was lsveled, plowed and worked nnn" times beforo 1t was
ready for secedbed

slanting. Several tile lines werc laid for better land drainape.
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The Irrigation Syston

The mursery has a %-rmillion zallen lake for its water supply. 4 5-inch
Douglas fir treated water line brings the water to the rmursery by gpravity flow,
Four-inch mnzin water lines carry the water to the risers. A &-inch similar line
leads to the other nursery area that 1z being developed. The Skinner overhead
vater linee with Skinner water nmotors has been adopted., The water lines arc 30
fect apart. They are mounted on l-inch pipe posts. The posts arc 4 feet long.
They are 2 feet above ground. Both galvanized iron and aluminum alloy pipes are
used. If the latter pipes give long years of service as permanent overhead linus,
better water distribution can be expected. Thic is duc Lo the snoothness of the
metal which reduces friction to 3 ninimum.

Nursery Suildings

The Oregon Forost ¥urscry has some well constructed buildings. There are
two residences located on the nursery site. There are %o work bulldings, includ-
ing a 2l-foot by 60-foot nmachinc storage building and a 22-foct by 60-foot general
utility building. This structure has two stories, The ground ctory houses a
tree counting and packing room znd A tree storage rocom. The upper story consists
of a winter work and toecl roonm and a miscellaneous storage room. Car garages and
a gas and o1l house comprise the other buildings. Plans are to crect a new bulld-
ing on the nurscry site, This structurc will consist of a tree sorting, counting
and packing room, a 37-dcgree cold storace rcom and a smaller room for sced strat-
ification., In one end of this room, plans call for the constructiern of a zero
compartnent to be used for seed storage.

The {lurscry Soil Problens

The soil at the Oregon Torest Lursery is ciassified as Ql;mpic and Alken clay
loams, The soils arc falrly heavy and éifficult to work., Vhen fine cultural
methods are used, the goil erusts vory readily. All nursery solls have thcir ad-
vantapges and disadvantages. These soils are very rich iIn the bencficial fungi,
the myecorrhizas. “Then the treocs are lifted and pulled, a film of dirt adheres te
the roots. This kas been found to be very beneficinl to good survival in ficld
plantings.

No fertilizers have been added toc the soil except the growing of heavy cover
crope. Varicus grains and ccmbinations of grains have been used, such as vetch
and ozts, Austrian [ileld peas and winter barley. dinter wheat has also been
planted for cover crop use.

Treatnent of Seeds Before Planting

The proper pretreatments of tree seeds before planting usually eive a higher
percentage of germination in a shorter period of time. Bxperience has proved that
fewer seeds have to be sowed. The scaking of black locust sceds in boiling water
for a pericd cf two minutes gave good results. The sceds must be planted immedi-
ately in wnoist scoild. Planting of the same localiiy scoed without proetreating pave
alnost 28 zood 2 pemination, A 10 addition of seed was used. This mothod haos
been adopted at the Oregon Ferest lursery, because black locust sced costs only
21,00 per pound.

Seeds such as fussian olive, cascara, walnuts, caks and all larger seed are
stratified in sand. Wnhern a sced stratificaticn room is available, most all of the
haréwood seeds will be pretreated.




Seed Ded Preparation

Spring sowing of seed beds is practiced at the Cregon Forest Mursery. The
seced bed arezs are drilled the fall before to comuon vetch at the rate of 70 pounds
per acre, This produces a growth 3 to % inches high before cold weather and acts
as a protector against soil leaching and erosion. When conditions permnit, these
areas are plowed and left to aerate for a while. They zare worked down to as fine
a condition as possible o short while before seed bed sowing tine.

Seed Sowing

Tn past years, the hardwood seeds were sowed in rows 3 inches wide and 2
feet apart. The seeds were broadeast in these 3-inch bands and covered by hand
rakes with natural scil. The seeds were covered from 1/2 inch to l-inch deep de-
pending cn the size of seed. Hursery plans were to oblain from 10 to 15 trees per
lineal foot of band.

During the 1948 season, a new nethod of sowing hardwood seed was used. Our
Forestry Department shops constructed the tree seed drill used by many Forest Ser-
vice murseries such as \ind River Kursery and the Bend Pinc WNursery. The seeder
is carried by the new Ford tractor. The rows of sowed seed are spaced 6 inches
fron certer to center. This gives a bed width of L2 inches from outside tc out-
side row, l'ost all of the hardwood snecies can be sowed with the nursery seeder.
Green ash is sowed with a single row Planet Junicr planter by renoving the seed
gauges. Large seeds such as oaks, hickories and maples are sowed by hand. The
seeds are sowed from i-inch to l-inch deep according to their size. A density of
5-10 trees per linesl foot is desired.

Sprinkling the Seed Beds

411 nurserymen wmust work out their own watering schedules, This depends
upon nany factors such as type of soil, temperature and humidity conditions,
species of seeds planted, and nursery aspect., The Qregon Forest lursery plans
are tc apply an average of about 1-2 inches of water per week dering dry, hot
weather. Care rust be exercised at germination time on the heavy clay loams bte-
cause of its crusting factor. This requires frequent light watering to soften
the crust hardness. The soil nust not be kept too noist. This condition encour-

res danping-off damage and root rot. As the growing season advances, watering
periods  arc lengihened to every 10 days to two weeks intervals. Usually about
Ausust 15 to September 1 sprinkling of hardwoods is stopped.

Cultivation and .Jeeding

Cultivation of the hardwood species is done with a 7-row cultivator, It
night be called a working mate machine with the drill, 1Twe rnen are requirec to
coerate it. One man drives the tractor and the other handles the cultivator.
Difficulties are being experienced in trying to develop a successiul set of weed-
ing knives in the heavy clay loanms.

Hand ‘Jeeding the Hardwoods

Weed control thus far has been done by cultivation and hand weeding. ilomen
weeders are preferred at the Oregon Forest Nursery. The hardweod seed ted areas
usually require 3 to L weedings anmually.
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Digeping, 3torage und Packing
= E‘ p=

daac digging was first practiced. This work required care and experieonce,
Ziachine digging by means of a Ford tractor and U-shaned blade was adopted in 1940.
This method wac more successful. It saved labor costs, tine, and a better job of

1ifting was done. The hezavy goil conditions required that cvery other row be dug.

The deptn of digering varied from 8 inches to 10 inches. 8ince the adop-
tion of the C-row seed drill, the comifer digper blade will be uscd to 1ift the

hardwood seedlings.

Broadleaf trees are pulled, sorted and counted in the field unless they
are small. They are thern sorted and counted jn the packing room. Bundles con-
tain 25 or 5C trees cach, depending upon the size of the secdlings. They are
stored In the tree storage roon for scveral wecks pending shipnent,

The packing of farrier tree orders presents a nursery arablem. A standard
system of packing can never be adopted because practically 211 the orders cornsist
of mixed hardwoods anc conifers. The trees are packed in noist shinrle-tow and
wrapped . waxed paper. The bundle~shaprd package is sewed un in burlap. Tt is

hen reacy for tagging and weighing, OCften irecs arc packed in strong vasteboard
cartons. Larger orders are shipped in wooden boxes. Trees are shipped by Rail-
way Express, parcel post and truck freight. Every bundle or box of trees shipped
must have two shipping tags. State of Oregon laws require an Inspection tag on
every trec order.

Prevention of Tree Losses in the Jursery

Touney says, "Successful nursery practice demands fully stocked seedbeds
and¢ transplant beds.™

Sone losses in the nursery are inmpossible to prevent. 7Tt is the prevent-
able losscs that every nurseryman muct be ready at all times to contrcl, Sone
preventable losses have cccurred at the Oreron Forest lursery. The loss of hard-
wooud steck from adverse weather conditions is very small in comparison to the
losses that occur in conifer beds. Losses duc to freczing and san scarch have
never caused danage at the nursery. Soveral very late frost threats Lo small
hardwood trees were controlled by timely usc of the sorinkling lines. Sun scorch
damage can be prevented by fregquent short watering during very hot weather. This
is called shading with water.

RBirds sometires attempt to feed upon Russian olive seced. Lo losses on
other species has been experienced,

Insects have caused slight damage to hardwood scedlinps, The use of D.D.T.
dust of 3 to 5 percert has controlled the attacks of the spotted cucumber beetle.
The larvae of these pests have caused sorme danage to hardwood secds and ariall
seedlings, This dust treatment also keeps under centrol leaf hoppers and the
white fliez that attack Chinese elm and Caragana.

A near relative insect pest has causcd serious damage to hardwood soed bed

areas. It is called the symphylid. It remains a small white, 8-legged larva,
about 1/8-inch long. This pest feeds upen the planted secds and roots of trees
that pgerminate, Trees that belong to the legune family such as black locust, andg
Caraganz are nost susceptible. HRussian clive, a near leguie, 1s very susceptible
to its attacks. 1Mo cffective contrel has been found for the symphylid., An
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ingect similar teo the syuphylid docs Lhe sane type of damage. Tt is called the
compodia.  They arc difficult to tell apart unless closely scrutinized. These
two pcsts have about 14O host plants. There must be a cocperation of agencies
to find sone nicans of controlling these two vory serious pests,

Cut woms have cauged sone damage at the nursery. The baneficial birds,
such as the robin and bluebird, seer to help keep this insect under contral. The
hand weeders are taurht to be on the lookout for evidences of their work. They
can be kept under control with polsoned bran niashes,

Parasitic fungl damage has given trouble at varicus tines to ecrtain
species o1 hardweods.

Danping-off nas caused danage in the secd bed arcas of black iocust,
Russian olive and Caragana.  Chinese eln secd has also been attacked by Liis
Giseast.  There Is 2 snall section cf the nursery where the seil is dark, heavy

and snallow, TL is classifled zs Wapato soil, If fhe hardricods arc not removed
fron this areaz as sgon as they have lost their leaves, ract rot will result.

Hoavy Rotrytis (Sp.) damase to esaze orange secolinge eliminated this
specle from the list of harducod trees growm at the nursery.

odent attacks at the Oregon Fercgt ursery have caused some damare to
Rucsian ¢live zced.  The niec and pround Squirr€1 rilids verc soon “toppea by the
se of poisoned prains. [eless are trapped by using the out-ol-sisht nole trap.
Gophers are controlied by using polsconed app*lcuglohs of strychnine alxaleid
aaded to chopped red clover leaves. These deposits are carciully put in thedir
rurpiays.  Gliccd carrots, potatoes and other vegetables have proved effective
when sprinkled with strychnine alkzaloid,

]

Deer aamage by foraging and tranpling wias been very severe. Complete areas
of Chinese eln and Mussian mmualberry secedlings have beon esten practically "to the
ground” sevcoral tincs by these marauders. 3ecarecrows, noise rachines, intricate
clectric fonee instailations and many other contrel meoasurss were tried, The
decr pept coming in, A high P-foot femce vlus other asorcics finally corntralled
the ravagns ol these “almest pets.?

Th= speecies of hardwood treoos raised at the Oregon Forest Jursery for the
famer denznd are the species corzionly uscd for windbreak and shoiter balt pur-
aoses tnrouphout the United States. They are black i agsion oll ve,

Fugsian wmulberry, Carapara, Chinesc elrm, and ooy ole. e recommend the grow-

ing of cottonvood and willow cuttings by the farmer for one wyear before field
plarting. These troecs are especially recomuerded for planting Tastern Oregon.
Bluzekx locust and cascara are recommcndea for former plantings ir destorn Orecon.
Cerwiin spocics of willows and cottomwood cuttings ars also ricomucnded 1o the
Vestern Cregon faraer for stream and bank contrcl.

Future plans call for the groving of one Lo one and one-half nlilion harg-
wood sowdlinge annualily {for the planting en Oreeon farnis,
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tielanicl:

7 Tie have 2 nevw incseclt or near-reiative to an insect pest in the nurscry,
which is krnown as a syuphylid. nis post stays in the larva stase. Dr. Martin
frorn Ohlo has donc some work on it. Tt is 2 small, white, many-lerged insect
wihleh is 1/8-inch long, rsenerally found in the first six inches o scil in the
surrer months, It travels doim with nmeisture. Vhat it will do in larce arcas is
ret wroewn., I8 you have vhe use of a rototiller, the {irst novesent of the nachine
will reduce the inscets. It is very seldon that they attack the seed,  They de
feed on vlack locust seed and fine hair roots. They eat off the young Tfibrous
roots,

Sahrocder: Have you iried sterilizing?

o

I
o+
o
)

MeDaniol: we have tried everything incliading flooding, e been unable to

externinate the pest,
Stubbs: How do you alg hardwoods?

lieDanicl: & socelal nursery-built Cat., It has 2 blade up in front. Ore nan can
operate it,

Lelilidiams:  Yost of cur hardwoods arc grown fron sood,
leDaniel: Thers is no denand for cuttings. Teo expenzive. They have to bo plickad
and treated. we have encourared the farmers to ralse tholr own cultings.

M

Cihapin: How will you dir a3 bed vwith a Cat?

Put a false bottonr on the digger.

s

Cnanin: We danage our hardwoods with a traclor, e have an off-sot plow, Tt
dnes not conpletuly turn thenm over.

Chairma: Webster: Mow deck do wou go {or lilfting hardwood stock?

-

Ahowor: 9 to 1O inches.

cclanicl:  In growing of black locust, plan to hold lifting blade dovm te 12 to 16
inches.

Chanin: Ve were gotiine soms danaze 2o 1t 2aid us to develop o plov, Ploving onc
£

"
rov: at 2 bime puts them in oz omood dosibtion for oickers to el at ther.

Scnie of our farmers put the troes in gardrﬁs for one secason, which scons
; 1C then tuoke care of thz trees, then whon the nlanting scascr s, if
there is a L=H Club member in the family, the parcnts oo the trocs cut.  Nost
Tarmers do not know where te put thelr trees.

Chai rmarn webster:  Thanks, Vern, for telling us how Lo raise hardwocds, We are
fortunatc to have specislists to help uas work out sotc of our
probleng, One of these specialists is B. L. Turniss of the
Bureau of Entonelogy and Fiant Juaraniine, whe 7111 tell us

it
about nursery insect pests and thoir control.




