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The State Forester was authorized by thevState Board of
Forestry to cooperate with the federal ga?erhment in the es~
tablishment of a forest nursery in the spring of 1925. The
terms of agreement were taken from Section IV of the Clarke-
KeRary Law. This section of the law authorizes the Secretary
of Agriculture to cooperate with the states for the pro-
duction of forest planting stock for the purpose of estab-
lishing woodlots, windbresks, and shelterbelts. The co-
operators have allotted $2000 each since the establishment
of the nursery msking a total of $4000, to carry on the work.
Stock raised under the terms of Section IV can be used only
for the stipulated pﬁrﬁese. However, this does not prevent
the state from ralsing stock produced in the nursery for
other purposes provided the cost is met from séparate funds.

Oregon State College provided & site for the nursery‘an
lands previously acquired for arboretum purposes. The lo-
cation is séven miles north of Corvallis, near the west side
highway. The Dean of the School of Forestry who is, ex~
officio, a member of the State Bcard.of Forestry was ap-
poeinted suparviéar of the nursery by the Board. As soon as
a site was selected, a nurseryman was secured and work on
the nursery commenced,

The nursery soil is of tsé types. The lower ground or

‘black soil is classed as Wapato and the upper land 1is



View showing growth that em'em the nursery area.
In the foreground are stumps that have been pulled
and pii&ﬁ‘

| The small Kirston stump puller that was used in
| pulling stumps on the State Nursery.
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Willamette.

Soil depths range from one and one hélf to five feet
with a very heavy clay subsoil. .

The slope averages about five per cent but runs from
two -to about eight on some slopes. The aspects of the
nursery site vary from south to east.

The surroundings are very favorable for suecessfﬁl
- nursery practice. The site is bordered on the south, west,
énd‘aarth by higher slcpes‘ﬁhich tend to break bad storms
and high winds. Tree growth praetieally surrcunds‘the’ea~
tire nursery. There seems to be Just enough air ventilation
to prevent th% formation of a frost pocket. 4 strip of
timber must be cut on the south side for proper soil drain-
age and light conditions. \

The source of the water supply is two large springs
three~eights of 2 mile north-west of the nursery. There is
a fall of over two hundred (200) feet from the springs to the
nursery, giving an adequate water pressnre‘satisfactery for
irrigation. The flow from the springs is very evea through-

out the year.

hafdeeods covered the nursery site, considerable work and ex-
pense was invelved in clearing the ground. Hostof the timber
had been cut for cordwocd, but piles cf logs, brush, tree
tops and standing trees were left to be disposed of. The

brush was slashed, trees cut down nnd every thing gileé and
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burned. The burning was carefully done s¢ as to get rid of
all of the debris possible. After burning, the area was hand .
raked to remove the small sticks and twigs.

Plowing the new land was a slow and painstaking task be-
cause of uneven places and hidden roots. All roots were |
chopped off below a dégﬁh of twelve inches. The area was
repeatedly plowed, harrowed =nd disked in order to put the
soil in proper condition. : ‘

The Oregon Forest Bursery is a hardwood and conifer
nuisery; Phere fessible it is best to have the hardwood
nursery separate from the conifer area. There are practlesl-
ly two distinct divisions. Each division is separated inte
compartments to facilitate the handling of the crop rotatioms,
the planning of improvements, and record keeping., & complete
record or history ol cach area is kept.

BUILDIRGS

The number and type of buildings required to eonduct
nursery work depends upon the size, type, and location of ths'
nursery. The Oregon Forest Nursery ls lacaﬁéékin a thickly
settled farming district and only seven miles from Corvallis.,
The labor used at the nursery is mostly 211 local farmers.
~ These men are good workers snd can always be relied upon.

The buildings at the Oregon Forest ﬁarsery’canaist‘ef
three structures, a dwelling for thg nurseryman, a
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combination tool shed, work shop, and double garage, and a
combination packing and machine shed for the storage of the
- nursery machinery. The demand for tree sta¢k will determine
- the other buildings that should be erected on the nursery.
IRRIGATION AND DRAINAGE

A good irrigation system is one of the main reguisites
to successful nursery practice. Two important factors which
must be considered in plaoning an 1rrigatian systen ares
(1) the amount of available water during the drought period
of the year, and {2) the future development and expansion
of the nursery. | |

& gravity water systes has been installed at the State
| hursery. The water head is three eights of a mile north-
west of the nursery. The small stream coming from the
springs runs through a twenty foot wooden trough inte a
sediment tank, 4! x 4% x 4!, The water then travels through
a two inch galvaniszed pipe, twenty feet long, into & large,
redwood water t&nk,: This tank is ten feet wide and eight
feet high with & capacity of four thousand gallons. The
water is brought down to the nursery in an inch and one-
half'galvaniged pipe.

The large plpe was éuried one foot under ground. In
the nursery the piping is put down at lesst fourteen inches.
Twenty foot laterals were run from this large pipe at
intervals of forty feet. The smaller piping is three-fourth
}inch in size. The remainder of the watering system is laid
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on top of the ground with faucets attsched every hundred
feet.

YWiater is applied by a sprinkling system. Hose in fifty
foot lengths, size five-eights of an inch are used. The
sprinkler stands are four feet tull, eguipped with Hartford
sprinklers. A large main pipe is run on the top of the
grdund and this supplies the north nursery with water.
Laterals are run down from it. All the three-quarter inch
pipiné on the top of the ground is taken up and stored when
the fall rains commence. The large pipe is disconnected and
drained.

In cooperation with the State College a drainage plan
for the nursery has been prepared and s great deal of
progress has been made ia putting the plan into effect. The
lower nursery was tiled with & four inch tile, buried
tventy-eight inches. A large six inch tile was laid in an
0ld ditch channel st the west end of the nursery andlthe
diteh filled in. These drains are giving good resulis. The
s0il conditions are much improved. |

 With the cooperstion of the Oregon State College and
County Agent, & large diteh six fect wide and four feet deep
was shot along the western side of the nursery. The function
of this diteh is to cateh and carry away from the nursery the
seepage and runoff water frcm’thﬁ upper lands.
FENCING THE NURSERY
The feneing at the Gr@géa Forest Hursery is attractive




Page 6
and durable, and will turn stock, dogs, and rabbits. The
east or front side of the nursery iz inclosed with a strong,
decorative fence forty-twe inches high. Douglas fir pest§,
peeled and treated with a preservative are used. The gasts
sre set ten feet apart. After the fence wes built, the
posts were painted. The remainder of the fencing will con-

sist of posts similar to those on the front enclosure. The
fencing is poultry wire, with a2 two inch mesh, thirty-six
inches high. Two barb wires sre put on the post azbove this
~ mesh wire. This brings the fence to & total height of four
feet, The fence rows are kept clean of weeds and trash.
| THE £0IL MANAGEMENT PROBLEM
Building up the soil to its maximum production.
Every nursery has 1is particular problems in soil

management. The soil should be kept in & good chemical and
physical condition and its productivity must be maintained.
The nurseryman must learn and know his nursery‘3611 con~
ditions. The best indicator of good soil conditions is the
appearance of the nursery stock.

The history of forest nursery practice in older
countries indicates that over a long period of time soil

fertility cannot be maintained by the simple system of crop
( rotation and the use of the legume cover crops. It has been
| proved that either animal menures or commercial fertilizer,

\
’ and possibly both, must be added to keep the soll up to its
maximum productiveness.
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So0il management st the Stste nursery is in its infancy.
The pressﬁt problem is to get the soil inm a loose, friable
condition and to maintain it in that shape. The virgin scoil
is very fertile and most of the stock is teo large at the
age of two years. Three yesr old stock is very large, re-
quires extra labor to dig, bundle znd heel-in, and is more
expensive to ship. |
The present land conditions allow only two rotations of

land farrnursery practice. That is, one rotation of land is

 planted to a tree crop and the other one is growing a green

manure Or cover erop, as vetch, ocats or buckwheat. In June,
this crop is plowed under, and the area lies in fallow until
falle. If a spring planting of this area is deemed necessary,
it is replowed late in the fall. The elements break down
the soil particlés znd the ground is in excellent condition
for a spring planting of trees.

The idezl soil :atatien at this nursery will develop in
the future. This will require three areas of land managed in
the following manner: One piece of land will be devoted to
growing trees, the second arez will be planted to a fall
sown green cover crop, and the third section will be in sume-
mer fallow. The fallow land should be ylawéd and worked
several times during the summer and t¢ be ready for the fall
planting. Fall planting at the State nursery will probably
develeop to such an extent that the digging and’shipping of
the trees will be the principal work in the spring.
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Due to the diffrieulties of getting stable manures and .

‘the great expense lmwolved, it will be nscessary to use green

cover orops and eemiﬁ fertilizers for building up and
maintaining the nursery soil fertility. S
| . THE STORAGE OF SEED

The Qae‘dktmmy problem at the Grcgoa‘ 8tate Rursery
has not yet been solved, At upz‘-tmt most of the seed can be
secured annually as needed, It is kept in large sheet metal
cans in a oool, dry phce over winter, when sforage is re-
quired. |

When fall planting is practiced, the seed probably will
have to be purchased one year in advance of use. If this is
done more care must be exercised in storage., The seed will
need to be stored in a éanl place with an even temperature.
Glase containers seem to bs the best containers. Charooal
kept in the bottles with the seed absorbs the excess mois~
ture,

THE PRODUCTION OF NURSERY S"
SCOPE OF WORK
The Oregon Torest Nursery comaenced itg operations in
September, 1925. In the spring of 1928, ons and one-half
acres of nursery ground was in mnﬁitiay for the growing of
nursery trees., The inventory in the fall of 1928 showed
150,000 trees in the nursery with more than 80,000 seedlings
and transplants ready for shipment. Since its establishment
the nursery has developed until it is capabls of produeing
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from 780,000 to 1,000,000 trees annually.

Many different specles of trees are being raised in
the nursery. The prineipal oconifer species are western
derosa), Scotoh pine (Pinus |
sylvestris), Forway pine (. resinosa), Austriaa pine (E.
\fustrica), Douglas fir (Pseudotsuga taxifolia), Port Orford

cedar (Chamaeeyparis lswsonianis), western red cedar (Thuya
plicats)}, Norway spruce ( gxcelsa). The prinoipal
hardwoods are black locust (Robinia pseudoeacis), Arizoma
green ash (Fraxinus welutina), aqufern green ash (F.
lanceglatta), box elder Qg!; negunde

pumila), Russian olive ani Russian mulberry (Morus slba).

| The purpose of the nursery is to produce the tree

stock best fitted to the various conditions in the State,

yellow pine (Pinus p¢

In addi tion, many native and exotic species are being tried
out, in order to discover, if posaible, some tree partiou-
larly adapted to Oregon eonditions, It is to be hoped that
the farmers of the State will avall themselves of the ser-
vice which the nursery is prepared to tené;&r,

| SOURCE OF TREE SEED

All the tree seed is tought by the supervisor of the
nursery, from various seed companies in the United States,
Europe, and China, ‘

| DETERMINING THFE VAIUR OF TREE SEED
The numder of seed per pound for all species of iree seed

 used varies immensely. Fresh seed is uhaya used when ever

[L



it can be obtained. In some cases, viability decreases
rapidly with the age of the seed.

Germination tests of all seeds are made by the Oregon
State College Sesd Testing Department, Check tests are
ﬁaae by the cutting proecess and gdrﬁéuﬁen tests by the
hi—ottar‘uthed.

AMOUNT OF SEED TO SOW
. The proper amount of seed to sow varies according to
© the size of the seed, the germination teat and the density
desired. Some nurserymen merely test the seed by the out-~
ting method and sow aocording to what they have learned
from experience., However, ouns mus$ consider every factor
in detail before the seed is sown. He must give the seed a
correct gertmination test. He must consider the density im
the seed beds ami whether the stook is to be used for trans-
plants, or as 1-0 stoock. Pully twice as many seed can be
sown in a given area if the seedlings are to be trans-
pianted. The rodent and bird damage must not be overlooked.
‘Thia source of damage is great, more seed must be m per
unit of area. |

The amount of seed to sow per unit of area to obtain
the desired density, may be obtained by the following formula.

Pom
* G'&izggx A
A = Area in square feet.
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= Density of s«d per square foot,
G= Germimtion percentage of seed :hmn by tests, expressed
as a ﬁeeimal fraction.
S = Number of seed per pound.
Z = Variable factors, such as, difference between green houss |
~ test and seed bed germination, or some evenly distributed
loss that may be expected whioh does not endanger the daaim
density. .

Example: Determine the amount of yellow pine seed to
sow in & four foot by twelve foot seed bed for a density of
2400 trees in the resulting stanml (50 per square foot), with
seed whic;ih runs 10,000 per pound and has a germination test
of 50 p’e'}eant‘

The sesd bed germination wes .98 of the green house
test,

SELECTION OF SUITABLE saamm FOR CORIFER SEED BEDS

The raising of seedlings requires more care than the
culture of transplants, The best ground should be choaen
for the eonifer seed bed area, and it should be sleaned of
rocks, sticks, and debris. 7he seed bed ground should be
close to the nurseryman‘s house in order that it ean be
under sonstamt observation. The reason fur this is that
birds and rodents do less damage and the nurseryman does




Method of seed bed preparation showing the raking,
tamping and sowing by the broadcast method.
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not lose time in gx;rlag the area necessary attention.
PREPARING THE SEED BED GROUND

The seed bed ares should be most carefully plowed and
worked., Most of the seed sowing is done in the spring.
after the June green cover orop has been plowed under the
area should be cultivated during the summer, to keep it free
of weeds. Late the next rali, thh the exoeption of the

ground to be used for fall-sown seed beds, the area should

be plowed from ten to twelve inches deep and left all winter
in this rough state. The solil, as a result, is in a fine,
workable condition in the spring and as soon as weather per-
uits, the spring seed beds are ready to be made,
Aﬁ"ﬂmﬁ%ﬁm AND SIZE OF THE SEED BEDS

The ;saad bed area is planned sccording to the length
of time fhe trees are lért in the beds. If some species are
t0 be lert in the beds for two yeaz;c, the beds are located
aloaé the =ide of sach other next to the road where they ﬂn
not be in the way of k:nﬁiing the remalining area. The usual
practics is to leave the seedlings in the beds for only one
year, All seed beds are four fest wide and vary in ioagth |
from twelve to forty eight feet. The paths between the beds
are two feet wide. This nmtﬁ“@m saple space for a man
to work. |

MAKING THE SEED BEDS
In the bcs&nningthc&edsem paths are marked by
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stekes twenty-two lﬂchn long connected with heavy twine.
211 paths are kept free rmm cross strings. |

after the beds have been marked off, the ground is very
carefully raked to0 & depth of from two to four inches. 4&ll
clods, sticks, and debris are raked into the paths and dis-
posed of later. The beds are elevated about two inches a~
bove the path level which insures good drainage. Finally,
the beds are smoothed off with a light board, four feet
wide.

Care is taien to prepare only enough beds for the
working crew to plant during the day. Thie is desirable
becaus e seed-bed making may be interrupted by several days
of rain, necessitating reworking.

TIKE OF SEEDING

The | proper time %o sow varies with the different
species of seed. For example; western yellow pine germin-
atas’ better with spring planting and western white pine
gives a better germination ir the seed is fall sown.
local conditions and species vary, hence a planting
schedule has to be worked out in every localisy.

Early spring sowing has been almost entirely rem!ld
at the Oregon Forest Nursery. Several conifers such as |
Port ﬁrtord cedar and Norway spruce seem to give better
germination if sown in the fall., ¥Fall sowing of all hapd-
wood species and most all conifers appears to be k&uirabh
at the State Nursery. : | ‘



Douglas fir (1-0) stock raised by the drill method
of seeding. ’
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- BEED S0OWING |

The first conifer seed bed sowing at ﬁu State Nursery
was by the row or drill method. i‘hm mm gave good re-~
sulte in both germination and the produstion of etoak; but
it requires more time to sow, to care for, and also more
land than the broad cast method. When there is plenty of
lJand and cheap labor, drilled sowing has the adﬁntm
over thiokly sown beds. Drill sowing permits eultivation,
requires less seed, and tends to induce a stronger root
development. Damping-off can be better controlled, a vital
factor in some nurseries, |

A combination of the drill and broad cast ﬁathod was
pnetio#é_ for ome year at the Oregon Porest Nursery. This
wae oalled the baml system. Bands varying in width from
three anl one~quarter inches to as wide as twelve inches
were planted., There are possibilities that this band
method will be used in the future for planting certain
species, | |

Broad~cast seeding was a.‘ué used at the nursery.
The seed are broad~cast over the finished seed hda by an
experienced nurserymean. In practice the sower walks along
and sows the seed iy hand., This method of sowing is now
used entirely at the Oregon Forest Nursery. It is cheaper
and works more towards simplicity in seed sowing. The
method requires less ground per thousand trees, less weeding




Western yellow pine (1~0) stock raised by the band

method of seeding.
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and cultivations. It is the cheapest method, by far, when
the transplanting of the mdl;lnga is practiced.

The following tuble gives the average number of western
yellow pine aaednngé raised in a seed bed four feet wide
and twenty-four feet long, for the different methods of

planting discussed above.

300 seedlings: 125 seedlings

. e

1. 90 saeﬁlings*lﬁc seedlings

% 4% eRE

to the band .:%0 the bamd, :to the banl. : to the square
: : foot for 96
2. 56 bands to :38 bands to :20 bands to square feet,
- the 24 foot ,tha bed. the bed. ”

bed. :

"‘

2 WA S %% v

3¢ Total mher:?atal numbey :Total mumber : Total number
-of seedlings:of seedlings :of seedlings : of seedlings
wagp 12,690‘

e
-

#‘* S U2 OB A% B8 FE WH AN B8

was 5040, :was 5940, twas 6000,

The hardwood seeds are all sown in long bands the
length of the land. These bands are four inches wide and
vary in depth from one to four inches, A small garden
tractor is used to make the rows. Two rows are made at one
time. All banis are two feet apart allowing ample room .
rfor root growth and snltzﬁtxnn between the rows. The seed
is sown by hand being broedcast lightly in the narrow
bands. Puture planting of hardwood seed will probably be
done by a small garden planter. 4 double sower oan be
operated at the rear of the rear of thi small garden trac-
tor and it will be much faster than the operation of a hamd
machine or sowing the seed by hand. . |




View showing broadcast seed bed area of (1-0)

conifer species.
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After sowing, the ae:ﬂ:&r seed are pressed into the
ground by small tampers made from one inch lumber twelve
inches square. i bandle Mur feet long is attached to the
small square. This presses the seed into the ground and |
places it so that 1t does not bumsh up or roll about when the
sand is scatitered. By using this method, there is a oon~ '

siderabh’ saving of sand because the seed is just at the
surfuce of the ground and is firmed into poaitian.
| COVLRING THE SEED

After the seed is firmed into the ground she stirings
around the bed are removed. All ooniferus seed beds are
wverad with a sharp-pointed, ﬂ.m., sterile, clean suﬂf
The depth 61’ ‘ccvering varies acoording to the sigze of tha
seed and th® season of planting. ©Small seeds, as the
cedar and others, are oovered %t a depth of one~quarter
inch. Larger seed has a deeper covering of ¢lean sand from
three~eights to ope balf inoh.

Fall planted seed beds are covered about one fourth
inoh deeper than spring sdwn beds. This deeper aming com-
pensates for the losa in sand cover when freezing weather
tendls to push the‘ seed up during the cold months.

In covering the md, the hand method is used. The men
carry the sand to the beds by wheelbarrows. Some men can
cover faster by using a round-pointed shovel, while others
make beiter time by scattering it by hand from large buckets.
This hand method is vory inexpensive because of the small




Mulching the seed beds after they are sown and
covered by sani .
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number of gsoniferous seed beds planted. In larger oper~
ations it may be economical to use & machine to secatter thc
sand, After the scatiered saxxi has dried on the top sur-
face, it is smoothed of " with a small, special-made, light
board. This siwothing-off process makes the sand about
even in dep th. '

Hardwood seed is covered with the soil pushed from the

- trenches made by the tractor rowers. The spring sown seed

is covered to a depth of about one inch. Fall-sown or
iato winter-sown hardwood seed is covered two inches deep.
Large seed a® black walmut, cuks, ete. is covered from
three to five inches deep.

HMULCHING

After the seed beds have been covered with sand all
conifer broadeast beds are covered with old burlap which
can be bousht at low cost., This material, wi thout excep~
tion, is the best mulch for seed beds. It proteats the
planted meed from mice and birds, keeps the hard rains
from washing the seed out of the ground, keeps down weed
growth, prevents the frosts from heaving out the seed, ami
allows wamth amd sunshine to start germination in the new-
1y planted seed. Roller shade frumes are carefully put on
top of the burlap so that high winds can not blow it from
the beds.

Winter-mulching of seedlings is sometiues necessary
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when there is a late sprixig germination and the seedlings
are very smali with a shallow root system. | Tha beds are
lightly covered with very clean spring bvarley or oat |
straw.

WoaTERING

The newly plamted spring-sown beds need special care.
They should be sprinkled by nozzle or by very fine spray
sprinklers. The water readily passes through the burlap
and moistens the beds below. The burlap tenus to prevent
the‘rorce of the water or of hard rainé from diaturbikg the
snall seeds.

The burlap is removed from the beds when at least
twenty per cent of the seed has gemminated. The moisture
condit ions are watched very carefully. Care must be ex-
ercised not t water the beds too heavily because damping=-
off may be ecncouraged. In dry weather, all beds are usu~
ally sprinkled by hand every day. They are given just
enough water in the evening to keep the sani covering
moisﬁ.

“he hardwood seed beds or seed rows are watered with
the fine~spray, sprinklers every few days. The ground is
kept moist until the seeds have ,g;eminaﬁed and the trees
are well rooted, when the iatering periods are set farther
apart. In late summer, the seedlings are not watered

giving them time to harden off before cocld weather,



The roller shade frame mounted on the tracks.
Note small pine seedlings on left seed bed.
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SIADING
- »ll spring planted coniferous seed beds, except weatern
yellow pine, are shaded. Shading protecis the tiay seediings
against light frosts, teunds to regulate the wmoisture con=-
¢itions, and protects the teunder cotyledons against sun
injury. 4 roller type of lath shade frame is used. The
é frame is constructed by f&stening'lath, allowing fifty per
| cent shade, to a4 small galvanized wire (gauge ;714) with a
three~quarter inch gulvanized fence wire stauple. The
staplcs ure clinched into the luth which holds tnem in po-
sition. .1l frames are twelve and one-halfl reet long.
This kindé of shade fraue i1s easily handlei by one man, can
be moved quickly, requires smull storage space, and with
little repairing will give scrvice from five to ten years.,
The shade frumks are raised above the beds from ten o
twolve inches. 4 track made of two by two inch lumber
twelve feet long, nailed to two by two inch stakes, sup=
ports the frumes.
SEED=-BED FRuUE PROTECTION
Seed~bed [rames were used the first year., This con-
struction has been found to be unnecessary work aud ex-
pensive. It may become necessary to use u soreened pro-
tection for some pine fall-sown seed beds, to prevent mice
dcmage. Mice will, however, work under burlap protection

at cgrt&in tines,
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GRIMIMLTION TRRION OF SEEDS
There is a great variation of time between the germin~
atlon of tree seeds. Testern red cedar and western yellow
| pine sturt geminating ten days after sowing in the spring,
and in thirty days the geminetion is cample‘t%. Black

locust germinates very readily wvhen soaked in hot water, 180

degrees ¥, from sixteen to twenty-four houwrs. Western white

pine und Yorway spruce are v.e.x'y'slz:m to germinate and should
be fallesown.
TEEDITG
All of the coniferous seed beds must be weeded by hand.
“nall weeds are pulled by ths fingers but large‘r wveeds must”
be cut out wjith & knife. They should be cut below the root
collar, otherwise they sprout back and are more difficult
to remox}e. From three to five weedings during the summer
are required., Paths and bed edges are cared for with hand
hoes and & small garden traétor. The hardwood seedlings,
or see? bed rovs, are cultivuted between the rows by the
tractor cultivator and the weeds are pulled from the tree
rows with the fingers.
CULTIVATION
The eonifer ¢rilled seed beds have received from
three to five ecultivations every year. The broadcast beds
have received no cultivaﬁian except when the ground is
partly stirred by removing the weeds from the wide beds,

More water is therefore needed when cultivation of the
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" ground cannot be practiced. |

All hardwood speecles are cultivated at least once
every week hetween the rowg usually after each watering.
This method stirs the recently watered ground aﬁd helps to
retain the soil moisture.

CARE OF (2~0) STEDLINGS

The seedlincs that are léf‘a .éver in the seed bed for
the scoeond year require little care., o shading or mulch-
ing 1s necede’ for this (7-0) =tock. Very few waterings are
reqguired hecaures the stock will get too large if it is
watered e'xcessively. Teeding dAves very little trouble
and the possible cnemies are insects and rodents.

Band sown conifer seedlings, (1-0) stock, can be
root~prune:’ with the spade, Very god ﬁeld planting :
stock vas obtained by this method. There is a great op-
portunity for this kind of practice in small nurseries.

All hardwood (1-0) seedlings left over for another
year in the seed rows are root-pruned with the spade. This
operation is justified because a sturdier, shorter tree is
ohtained than had it not been root-pruned. These trees
have a large fibrous root system. No machines have been
used to root-prune left-over stock, but it is hoped that
a machine can be designed to do this work quicker, cheaper
and in a more satisfactory way.

TRANCPLANTING

The transplunting of conifers is the most expensive
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operation, In spite of the cost involved, transPIahxing is
cons Idercd advisuble withyﬁractically &1l specles of
conifers.

The several advantuges of transplenting are listed as
follows:

(a) The transplanting ellows a wider growing spuce for
each tree, pernittinz it to produce a strong, sturdy, well=-
ceveloped ré@t and top srowth., It permits the pruning of
the roots to the length desired, an operation whiech stinu-
lates dichotomons branching.

(b) PTrensplenting checks the long and slender root
developrert and tends to build up a very 6eﬁae,-f1brnus

root system throuzh the formation of short pootlets.

(c) Transplanted s*ock cheapens the ecost of field
planting by producing a root syctem vhileh makes 1t possible
to place roots in the planting hole in a natural position |

aréd tems to lecsen the labor of the field planting op-

] eration.

SEATSOY PO T NODPLATTING

Usuelly seedlings are transplanted in early spring
or late fall when they are dormant. At the State Mursery,
spring trarsplanting hes been generally practiced, Plans

are being nade to shift the transplantin: operation to the

£21l. TPall transplant beds probably will have to be
nulched but this operation will involve 1little expence. If
the transplant beds are not mulched, there is a possibility
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of frost heavin_g; during freezing weather.

Trunsplanting LRy be,carx;ied on at any time the soil
can be wrked, even during the summer. If carried on dur-
ing this tize of the year 1t will require more care in pro=
tecting the small seedlings from the hot sun and drying winds.
‘The addl tional e:pense involved brings disfavor to trans-
planting *.;rce:: durlng the 'midsummer seuson.

The trunsplanting operation lasts from four to six
duys Que to the fact that there are only from 150,000 to

200,000 conifer seedlings trams vlanted each year‘. The
work isc done in the early spring, &s soon as the soil is in
a friable cond ition. |

tiEJL.WC,ﬂIO?I Ov R’I{» «R&f* PL:»;«?T fi.?z.oﬂ

The conifer species are all transplanted on the higher,
vell=drained lands. The transpla;nts attain a large size with
5004 root am? top-development on these locatlo_ns and dizging
is expedited in the early spring and winter months because
of this location. Durlng open winters, transplants are dug
amd trees shipped to those who have already placed their
orders. The luands are laid off in rectangular shapes.

This arrangement facilitates transplanting and other oper-
atlons. The transplant beds arc arranged to coiﬁcide with
the vmtering systeii. ‘

RUPARLTION OF THE GROUND

For spring trunsplunting, the area is plowed in the

- late fall and the ground 1s left in the rough stage in the




Beds of recently transplanted conifers.
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winter nonths. Turing the winter, the elements break down
the soil particles thus redueing it to & fricble condition
<hen ry enough to work. If the winter has beecn severe
enough to weather down the large particlec of soil, a team
is not uscd to ecoendition the area for the transplant crew,
In this cusc the la1t ie cultivated and the clods mashed by
the small gurden trastor operate’ by one man., The weight
of the nuchivze and o nan walkingeg is not great enough to
pack the coil us a teas or heuvy machinery would., After
the arca has hoen vorked ore or nore times, it is ready
for the transplant crew,

TYPATHG VD ™UDATING CETNLINGT TOR TRAVSPLANTING

The spade method of 1ifting seedlings is used, Ex=-
pensive mechanical lifters could be used bubt are not
Justifianhle, duc to the emall number of conifers truns-
nlaned, 5 cormercial tree digger pulled by one horse

and hardled by one man hus been acquired and vill be

used in the future. It is expedted that this lifter will

reduce the cost of operations.

The best results in transplanting cen be attained if
the lifted ceedlincss are imrediately transplanted. It is
sone times quite impossible % carry on these two oper-
wtions at the same tine, enpecially in large nurseries.

Lt this nursery. whe re only six men are transpl&nting,
one man can dig as many seedlinge as the $ransplanters can

handle. To simplify work, it is advisable to dig and




Digging, counting, and bundling a msh order of
(2-0) conifer stocks.
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heel~-in the ﬂeedlingsvto be transplanteﬁ before transplant=
ing begins,

The sm=ll trees are dug and heeled=-in on the grounds
from which they are grown or near the trunsplant area.
These trees are put in small bunches but zre not counted
nor ticde They are heeled-in very carefully. If the

weather is hot, shade frames are crected over theu or they

- are kept moist by sprinkling.

TITT OATTY ARTAVOTHORT 7 TAISRLONT 35nS
In the majority of forest nurseries the transplant
rows are arranced crosswise of the beds which are hsually
six feet wile and as long as the grourd permits. At the
Oregon Torest lMursery, the tree rows run crosswise of the
beds, but the respective beds wre only four feet wide.
The narrower width of the traneplant beds is justifiuble
hecu ce of several reasons. A heuvy soil condition ex-
ists aurd tvo men, operating a six-foot board, tramp the
~011l nueh more than one man running a four-foot board.
It has been found that one man can transplant «s many or
more trees in unkeivht hour day than two men operstin: a
six-foot board. The one man operating a shorter board
7111 correct his errors sooner urd easier and will also
tend to be more efficienmt in his work. The only.disaé-
vantage of the one-man bourd is the problem of using
-more land for the same number of trees,

SI7E AMT AGT OF STOCK USED YOR TRANSPLATTING




the Dtute Nursery. The sizes of the species vary consider=

ably. ‘writime pine (Iinus maritiwa) attains a height of

|
|

‘ s1x to nine ihches, which is vary large seedling 1-0 stock.
l Yestorn yellow pine, Port Orford cedar, and Douglas fir ale

so get very lurge for trausplanting., Norway pine (Zinus

rcsinoss) and Jorway spruce (Dicea g;celsa}, 8priug sown

1 Duge 26
tiany different cspecics of conifers are transplanted at
seed, <0 not grow very rapldly the first year. They are
some times left for two years in the seed veds vefore
transplanting. In order to facilitate transplanting oper-
ations, 1% is necessary to sow these two species in the
fulla

Seedlings with a length of crown and stew auwounting
to less than two inchaes are very dirficult to transplant.

Tie iceal size of seedlings to confor. with the nurserytg ‘
methods of transplunting is from threc to five inches %
long which includes both stem and crown. 1

#11 eonifer transplants put on a very rapid growth
ut the Orcgon Torest Mursery and are large enough for
field planting «t the end of the first year in the transe
plant beds.

Occasionally, (1~1) stock is lifted and transplanted
asaln., This (1-1-1) stock produces a very large, fibrous
root system, and if the labor costs were Jjustifiable, it
would seem best to raise this fype of stock. Ixperimental

plantings Lave sio'n thut (1-1) stock will glve as good a
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f'ield planting sccess at the ond of the Pirst year as the
older stock. The (1-2) stock ut the “tate NWursery 1s also
very ¢ood planting stock.

Durine the first two years of practice at the nursery,
it beecane necessary to'transplant the hardwood stock. A
asystem of riising seedling stock large enough for field
nlanting in narrow hands was nerfected and the transplant-
ing of the=e amecies was noAlnnger done. Urfforts are‘being
nade to arov conifers in this cane way.

THT TRANSDIANTTING OPERATION

The arca for transplanting is rarked off with stakes
and twine in beds four feet vide und as long as the land
permits. The beds are twon hundred feet long. All paths
are two feet wide. This path width glves ample space to
work hetween the beds. The heds are raked clean of debris
7hich is put in the paths end ¢isposecd of later. The beds
are then leveled as nearly us possible to expedite the
transplanting. Due to the aspect und slope of the land,
all transplant beds run east and west.

SPACING

The spaecinz of the trﬁnsplant rows ic six inches.
Tree epacin~ in the rows varies from one arnd one-half
irches %o two inches. Yestern yellow pine and Maritime
pine (Pinus maritina) are transplanted two inches apart.

All other speciss of conifers are spaced ore and one=half

inches in the row.
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MARTIO THE THANCPTANT TRENCHTS

The small trenches are made by the aid of a spade ard
a f,‘oﬁr foot transplant hosard operated by one man. Trenches
vaury in depth from four to seven inches depending upon the
length of the transplant roots.

T TRLTEPIANT BOARD AYD I UOE

The four oot transplant “ard used holds from twenty-
flve to thir;!sy-three trees, depending on the spacing dis-
tance. The transplert hWoard used is of Forest Service
decin, soretines called the Michiran boards It is only
four feet lons, vhile the original 1s six feet long. It
1s fiwe and one~hal? inches wide and is notched at definite
distances, for erample, every one and one~half or two
irches., The notches should be mede very carefully. They
chould be from 1/3 ineh to 1/4 inch at the %tope and from
3/3 inch to 1/2 inch at the bottor. The notgcen arc
shape” und just a little larger then the diameter of the
seedlings, 411 holes rhould be smoothed-out carefully.
n eisht inch rou.m:t, or rat=-tail file is convenient for
doins a neat job. A strip of tin {zauge 26 to 39) from
three to four inches ﬁde and four feet long, should be
put on the opposite edze and under side from the notched
aspade, The board is then given a good, hot linseed oil
bath by brush treatment. This application helps to pre-
serve the hwoard, keeps it from checking and the damp soil

will not adhere to it.
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TreTEY v TYLITY PTE ) L WreTS ™
i;(l_’.J o ?}Lu H kiy 4 T M .“ 3& Q

after the trench is mude, the bourd ic inverted and
the transplunter threads the trees into the notehes, The
net procecs ia to put fine, moist =oil fron the open
trench zround the roots. "hen the roots are covercd, the
loose di»t iz stepped on lightly by the workman. The
trenell ig then i 1led level and the bourd is lifted away
fronm the trees by a downward wné upward movement and placed
roady to nuke another trench, 41l trees ure planted about
one=-h:1f" inch dcencor than their original position. This
inereused dopth wllows far the settling of the loose dirt.

TIUCKING THE OUALITY OF "URK

211 nurserymen endeavor to develop methods for the
transpluntin: of scedlings which will be as fool=-proof as
posegidblie. Core tny to attain high specd from thelr men,
Gooé, aVGrafe, specd with a practice of carefulnec: to do
a good joh attains an average transplanting success of
frorn ninety to ninety~nine percent at :his RUTSETY. Each
plant.r manipulates his board end works in his assigned
bed,

The nurserymen supplies the transplanters with trees,
shecks thelr quality of work, kceps the bed strings tight,
sdvises the men in their vork, amd evén acts as o water
boy to the thirsty tramsplanters. He also helps the man
digginz transplants, cultivates the planted seedlings and

waters the transplants after cultiveting.
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CARE 07 TRAVSPLYTS

TATTIRING
The truh:splant s arc usually sosked down by the.
murseryran during transplanting. I they are not, the

wvater systan is ins%talled before transplanting commences,

and immediately after the men have moved to other beds the

sprintlers are kept busy. The frequecy of watering de~
et s upon the soll cornd ition anmd current weather. Duﬁng
the hot, dry weather In July un@ Asugast, the transplants
arc gencrally sprinkled every week. The sprinklers arec ale
lowed to run In one stamMing from two to four hours., If
fall transplanting ie pructiced, and the beds mulched
lightly after the operation, it is hoped to reduce the
watering of transplante from ity pgrcent‘ to seventy~five
percent. Teeding will also be reduced about fifty pércant.
| RARDENING-0F® THT WURSERY STOCK
The vatering of all nursery stoeck, especially seed=-

lings, 1s gradually reduced a month before rainy weather
commences. [he watering is finally sfopped to allow the
stoek to eqmlize'conditions between the nursery and

Tfield: Discontinuing watering retards the tree growth,
causes the tissues to lmrden, the winter buds to Torm, and
the plants to become more or less dorment.

TETOLTING THE STOCK

almost every nurserymmn tents to overestimate the a-

mount of stock in the nursery unless certain mechanical
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nethods are used in the process of estimetion. At the
Orzgon Torest Mursery, care ic exercised to select average
seed beds to estinate. Smmll frares one foot square are
zced. This fruame is pleced oz average-looking plots and
ail the trees in the squere are counted. Several dif-
ferent sqguare countinge are wade for every specied. This
method usuully sives u reliable estinate per bed when the
nwaber of scedlings per sqiure foot is multiplied by the
number of square feet in the bed. Conifer transplants
are estimated by rnuking check counts of a certain number
of rows o et the average survival percentage in each
rew. This average is multiplied by the number of rows in
tha”transpixnt beds.

Hardwod s=tock is estimated by counting the number of
trees in a certain distamce, as'téelve feet. liany dif-
Terent courtc are mude on certain average-lookirno rows
tuken dlapgonally acrocs the puteh of trees. The length
and nunber of the rows is known ané the average number of
trees per foot has been found., It is then a simple case

of multiplying the nunber of trees per foot by the length

of all the rows to ascertain a reliable estimation.

DIYMISIT

One of the most important problems ut any nursery is
a smooth anl well-reguluted tree selling and stock distri-
bution plan. Some states have employed extension forest-

ers. The duty of these specialists is very important.
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e must be ablec to meet vith civic clubs cnd foma organ-
izations to endeavor i teuch people the value of tree
piantinge. He should estublish cxperimental plantings
throughout the siate, rwke thinnings on established wood~
iublc ant cur 'y on nuny other rcluted tasks.

Jhe Thate of Orcgeon does not employ wn extenslon
Corester. he Duul. of the OJchool of Torestry ut The
Uregon Sbute Jollege 1s cupervisor of the State nursery.
¢ sends information regarding the sclling of tree stook
at the nurscry %o w1l newspapers within the Stute. The
County agents cooperate with the supervisor's office and
the Glute Torester in obtalning tree orders from farmers
over the cntire Ctate,

THE CULLITY CF S20CK TPOR SALE

“he nursery stoek, ready for shipment, at the State
itirsery, 1s large, strong-rooted wnd welle-czelected. The
wge elasses of stoeck varies from sccedling (1-0) stock in
bo th conifers and hardwoods, to (2-1~1) stock in sone
conifcr species. Most of the conifer stock for sale is
two years old. It has been transplanted for one year.
Tuardwood secdlizgs of all specles raised attein a very
lurge size in one yecar. If there hurdwoods are not sold
viien seedlin;s, they ure rootepruned znd held over for a=-
nother yocure. |

LIPTING A'D HIELING-IXN
The trees are lifted by the spuade method. This method



Transplant beds of (1~1l) conifer stock of various
species.

looking south across the same tmhnﬁ beds. In
the background are shown the nursery buildings.
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1s slow and requires considerable hord work. 7oth conifers
and hardmoods are 1lifted with the spade. The hardwoods are
dug from bo th sides of the‘tree,row in order to obtain &
1&?3@ strong root systen. 4 trec Gigger has heen pur-
chased. The frame «nd hand les of this digser are those of
a walking »nlow. The mold Mourd and purt of the sh¥&¥ have
heen removed. L lowe blade two feet long and on one-quarter
inch thiek i attached to the left side of the lani slide.

T™m horses hitche?l in tandem pull the tree digcer.

One rman operates the plow and another man leads the front
horse. It is e7pected that this horse-drawn di gger will
reduce (lo~ing costs 17ty per cent.

The trees, after being dug, are counted ard tied in
bundles. All dead and sickly looking trees are thrown a=-
vay. The nunber of trees per bumdlc rances from twenty=-
five to f1 “ty, cdepending upon tre cize of the stoek. The
conifers are dug several days béfore shipping ard are
heeled~in. ‘’any hardwoods &re dug ar soon us they have
lost their leaves. These arc counted, tied, hauled to the
storage aree, and heecled-in. QOiled string must be used to
tie these bundlcs becauce commdn tying string rots during
the winter months.

The hardwood trees are top-prunce if they are over
one foot tall. Genorally this stock attains a growth of
ons and one half feet, to seven feet tall, in one growing

season. The hlack loecust sometimes reaches a helght of
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alx to scven feet., Thece trees have a very large root
nyaten, which 1s al:r pruned.

DRCE T LMD THIPPING

The shinping poriod¢ of forest Srees from the “tate
Twrsery lasts for severazl months. &5 soon as the stock is
@1g In the “all, orders fur fzll planting must be filled.
The furmers of oatern Orcegon plant btrees during the. fadl
o vinter months, This planting period ie the best for
sctting our moodlntys, wimthreal s and chelter belts, for the
me~ion wert of ‘he Zasende nountuains,

“he famers of castern Oroson nmust spring plant their
trees becaucc of the 1yng, eold, dry winters. Many pur—
chasers in the castern part of the state have planted
trees during the fall monthe arnd usually good field plant-
irg survival has been reported.

The supcrvicor of the nuwraery sende order blauks to
11 farners naking applientions for tree stock. In rzturn, i
they sern? 1n their orders an’ peyments for the trees, These
oxders &re cent to the nurseryman an® the trees are shipped
a3 soon s possible, by erpress, purcel post, freight, or
auto truek;

A prmall price of two and ore-half dollars per thousand

is charged for the trees.? This charge just pays Tor the

~dizeing, tieing, heeling-in, pecking, and hauling the trees

to their shipping point. The treés are usually packed in

vooden or paste board boxes. 4 very fine oat or barley




straw is used for packing. Tor long distance shipments,
moss is used for pucking uarounéd the trees. o complaints
have boen recelived concerning this method of packing. Taeh
speeles in each order ir };emé}_led separately with its com-
rnon nare, The boxes or packager are carefully labelled,
All shinmonts by e press muet have two chipping tags.

“he atoc’ =%t ‘he Oregzpn Towvast Mirsery is free from
insect ‘or furgus damase. The trees are inspocted by the
Oounty igent of Benton County. Tvery trec order that is
chipped muet according to law, bear a horticultural in-

spection ta-

&

eismd by the county sgent.
STORAGT OF STOCK

The growing season at the Oregon Torest Mursery be~
sins very eurly. Some trees continue root growth during an
entlire nild winter. ~Certaln speclen zs box elder and
Chinese oln, mmerce leafing~-out in early farch. Tarmers
should order the trees in the fall or early spring to a-
void cost of sforag;e. Tall ordering would be preferred.
Mery hardwods are dug during the £all of the year and are
hieled-in nsar the packing shed. This storage procecs for
overwinter rust be very carsfully done to prevent molding.
Bund'es are tiecd loosely snd when spread out in a sloping
french must not be over three trees deep. The string
holding the bundle of trees is not cut.
| EITMITS To THE CTOCK

Denmage to the ctock at the Oregon Torest Nursery from
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pests has been very mwll, Tor this reason 1ittle experi-
ence has bheen devaliped combatting then.

Some workers are a% bimes careless exd injury to the
atock results.  Trwming over seed beds, dragsing hose care=
lassly over the saeele? areus, leaving stoek exposed ﬁﬁ the
w7ind end sun. are soyne of the injuries caused by the worke~
men.  Visitors trnn around carels-sly «t times. Otock,
eats, doas, and rabblts contribute to the mechanical loass
a*® the trees,

The use of machirery usually causes nore direct damage
to the wtoclr than results fron the slower, pailnstuking hand
work. The tractor cultivator and the tree digrer account
“or some mectanical loss. When an operation irs spceded up
an® the g¢uality of ostock 1s improved, & certain percentage
of loss 1s Justifiable. Other losses are accounted for in
weedin~ and cultivating the trecs.

I NAMGT AT Lo,

Many birds in and near the Stéte Fursery are secd
eaters. The specles that do damage to the conifer seed
heds are protected by iuw. Zinece this is true, methods
other than shootins andé poisoning must be used to control
the bird damige. Novering the bods attacked with sereened
frames 1is effective.

The three species of bl rds that do dumi.ge in the coni=-
fer beds are the junko or snovw bird, toohee, ané the song

sparrow. All birds are encouraged to stay in &nd near the



The results of strychnine poisoning. Dead mice are
shown as found the next morning after scattering the
poisoned grain. .
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nursery.
HMICT DTPRUDATION

Due to the vast amount of wild lamd that surrounds the
Orecon Torest ™ursery, the ficht arssinst mice will be a con=
tinucl one. Two rmpeclies of mice are to be combated. They
ere the long tailed vhite foot or house mouse (Mus
nusculus) an? the chort tailed field mouse (Mierotus).

These two specles damepe the pine beds, principally those
somn to larce seed. No doancce is done to the hardwood seeds.
Mursery raritation 1s fundamentzl. All sticks, loes, and
brush in and ehout the nursery must be picked up, piled, and
hurned to destroy brecding places. TPolisoning has given ef-
fectlive results. DPoisoned zrains, such s wheaet, barley and
hullesa oalts are used. The gralin is treated with strychnine
anl thalliun., Both of thene chemicale are deadly poison and
shonld be ¥ent in a dry soeluded place out of the reuch of
children and stock. Tranpins the mice with small trans
nlaced near the seed beds hms proved very successful. The
treps are baited with smrll p;eoos of bread, bacon, cheese,
or sone other ~ood bait. The baits must be chanred often

or the mice will seldom touch them.

The best method of preventing mouse damage is by using
screened frames. These are made of scoreen netting, one-
third inch mesh, with a width of four feet. This wire is
naile? on the top of a frame made of one inch by five inch

planed lumber. The frame 1s twelve feet lonz. It fits




Two gophers that have been caught in different
gopher traps., The large gopher is twelve and one~
tenth inches from tip to tip.
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tichtly over the beds end loose ¢irt is put around the out
side. An occasional nouse nay dig under bﬁt can be caught
in a trap. "he natural enemies of the mice, as the owl,
skunk, ninks, and snakes are protected in and around the
nursery. The larze "bl w" or "bull™ snake is a wonderful
mouser and 1s especially protected.

GOPHTR AFT MOLW™ NAM GE
Gophers have given very little trouble at the State
Nursery. The gopher in this section of the country is the
large Willamette valley pooket gopher, {Thomoys bulbiverous).

This rodent sometimes attains a length of twelve inches
from tip to tip. GCophers are usually poisoned because

this method of eradication is faster than trapping. Green
glover leaves free from dew and treated is the best "all=
aound” bait roi'this use. The leaves are treated with
strychnine at the rate of ten pounds of clover to one

ounce of poison. Carrots, parsnips, and potatoea are some-
times treated with strychnine and used for bait.

Moles are usually tranped, The out-of-sight or
acissor-jaw trap is used to catch this rodent. It must be
properly set in the main runway of the mole. Another type
of trap ealled the choker~loop trap, has proved very suc-
cessful. A small trapugnn; loaded with a 38=calibher cate
ridege, is used where children are not playing.

RABBIT DAMAGE
The black-tailed jaok rabbit (Lepus tounsendi)
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occasionally invades the nurscry. /. few hurdwoods and
come conifers have heen found nipped off by this animel.
The chicken vire fence which surrounds the nursery, keepso
out most of the rabblits. .. small fox terrier dog vill
assist in destroying rabhits which get inside the nursery
fence,

SOUTIT, NAMAGE
The coron gray digg;ér or Douglas ground squirrel

(Citellus beecheii) is very numerous in this section of

the Millemet“e valley. This is due in part to the large
anount of vild lémd that surrounds the nursery and to the
fact that famers and land owners adjacent to the nursery
are very neglipgernt in poisoning the pests. The poisoned
area around the State Nursery, for mice control, acts as
an effective control measure for these squirrels.

FUIBUS DISEAST DAMAGE

DIMPING=OFF

Fungus diseases are usually the nurséryman’s greatest
enemies, especially t® coniferous seedlings. Hartley points
out that tlere are at least four differemt types of
damping=-off orsanisms that damuge tree seedlings. These
types are: 1. The germimmtion type or the pathogenes
that attack seedlincs during the germmination period.
2. The common or normel damping-off type‘# when the roots
or hypcotyl are attackrd soon after the rpeedling appears a=-

bove ground. 3. The late camping-off, which oceurs when

|
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|
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the roots are attacked after the stems have become woody.
4, Top damping-off tyrg w!iich occurs when the cotyledons
and upper part of the seedlings are affected, |

The best control measure seems to be the chemical
treatment. Many chemicals have been used experimentally.
Some have controlled damping-off, while others have
damaged i:he seedlingas. Sulphuric acid has proved to be the
most dependable chemical for ‘this use. At most nurseries,
if the minimum smount of goid is used to prevent damping=-
off, no fear need by given for seedling injury.

.S‘ngm}.y acid =il seems to be partially exempt fronm
serious loss due to damping-off fungi (Rer. #8 P. 15). If
this is correct, the seed hed soils should not be treated
with 1lime to counteract the acids in the soil.

The large Forest Service Murseries, as Wind River an&
Savenac, use sulphuric acid to control da;mping—oft{ The
PennsylvaniaState Nurseries combat damping-off fungi sue-
cassfully by spraying the infested beds with a Bordeaux
nixture.

Damping=off has given very little trouble at the
Oregon Forest Nursery. All conifer seed, except the
cedars, are treated with Bayer dip-dust before planting.

A teaspoon full of this fungicide is added to every quart
of tree seed. If damping-off damuge 1s discovered, the
shade frames are removed at once and the beds are not

watered until the top surface hus dried just enough not to
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cause sun scorch. Qrillhsown beds are cultlvated. Culti-
vation end sunshine are the deadly enemies of the damping=-
of'? spores.

TOP PUNGUS

4 most peculiar eneny attacked a small percentage of
western yellow pine and maritime plne seedlings in the fall
of 19727, Due to 1t, the tops of the infected seedlings bent
over and sore ¢ied. The roots, howvever, were heaithy and a
strong lateral bud tented to teke the place of the terminal
one destroyed. Indloeations pointed to inseot injury but
research work by the Oregon State College Tntomologists
found no sigcns of insect punetures. The Botany Department
at the Colleze could not detect any pathogene work.

Few specimans were sent to the Bureau of Plant Industry
at Yashinston, N, C. ¥Mr, Carl Hartley, pathologist, con-
cluded that it was the top fungus (Botrytis sclerotia),

which did the damage. Causes of the fu:gus attack were due
to warm, humid weather in the late summer. Control
neasures were considered necessary if weather conditions

favorable tc the fungus, continued. The shade frames were

removed and sprinkling discontinued. The infested seed-~

lings werec sprayed with a Bordeaux mixture (5-5-50) with

- plenty of spreader. The infected trees were destroyed

where the disease occured in definite patches.
THITE PINE BLISTER RUST

The blister rust pathogenes have not been found in or



Page 48
near the nursery. Blister rust spores have been found on
the red flo*::eringﬂ ‘currant in the Mary's Peak reglon thirty
niles south-west of the nursery. York is being currled on
to eradicate all specles of the alternate hosts of the
gonus Ribes within a mile of the nursery. The two Ribes
found surrounding the nursery are red flowering currant
and wild gooseberry. The object is to keep Ribes out of
this nmile rudius becuuse BPOTS9s cunnot travel such long
distuncos “rom the Ribes to young white plnes.

JLIGIHTS

’SUN 5GdRCH

Sun scorch is sometimes referred to &s drought injury,
The damage in some. purseries ic somewhat patehy but usuully
affects individual seedlings in the beds, Thickly sown
seed beds show more sun scorch than those thinly sown, The
snall seedlings affected are generally the weaklings in the
bed&.: They heve poor root~absorption powers in proportion
to the fagid transpiration in the tops. Light sandy soils
show more sun scorch 1njuﬁy than the heavier soils,

The first inﬁieationé of sun scorch shows a pale,
lifeless green color. The‘needles tend to dry amd I&ter

turns %o a straw color. Transplants are not affec®pd by sun

scorch a8 much as seedlings, These may recover but the
seedlinss very seldom survive sun sco:ch demage, Very few

cases of sun soorch have been observed at the Oregon Yorest

Hursery.
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I REILLING
In some iocalitiea, young nursery trees aré killed be-
causc on & warm winter day, transpiration iz rapid 1 the
tops when the roots and ground are frozen. The inactive
roots are unable to suppl& soll nolsture to the transpiring
tops. Thic condi tion results in the death of thousands of
small trees and sometiues even large trees are killed,
Jlany exwtic trees at the Stufie Tursery have not lived thru
severe winters as darzx,ng the year of 192¢-30. The
ducalyptus speeies were all killed ocutright by the sudden
changes in the w.ather. Dlart protection may be secured by
mulehing the trecs with a covering of light straw, leaves
oT burlap. |
TROST HUAVING
Prost heuving dsmage was nobiced during the second
vyear of nursery practlce at the State I‘«.Tursery. Heaving
takes place during freezing uights. During the following
day, the sun melts the frozen g,round causing it to settle
back 1in place. This process nuy happen several times
causing the 1little seedlings to be lifted out of the ground.
A 11zt covering of clean straw, leaves, burlap, or excel=
sor prevents frost heaving.
. PROST NIPPING
Prost injury ocuours vhen the stock continues growth
during the early full or when thera‘ is an early spring
growth. Forest Pathologlsts claim that in some instances
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the fast growing, watery parts of the plant are frozen,
causing the water within the plant to crystallize and ex-
plode the plant cells. This damage may be prevented by not
watering the young trees from several wecks to a month be-
Tore frosts are expected. This precaution taken to prevent
frost injury is called "hardening off". Tarly spring
frost injufy may be preventcd by covering the young trees-
with rhade “rames. This chading helps to retard carly
arowth. |

Frost ninping veiy‘seldon ocours at the Oregon Torest
Mursery. The genera Tucalyntii, Sequoia, and many warm
climate trees have bheen fro zen back by frost injury. The
injury zenerally kills back the new growth which results
in defarred trees but very seldon kills the tree.

INSRCT DAMAGE AMD CONTROL

Insect injury, at the State Mursery, has been of very
little importance. As conditions change, insect demages
nay be severe‘due to the growing of both hardwoods and
conifers,

MITE WORY

The work of a %tiny, microscopic mite (Drioyhyes

rraxinij, was noticed affecting the Eastérh'green ash

(Fra;;nus ;gnceolatta), Arirzona green ash (Praxinus

arizonica) wus substituted for the former ami the mite .

work disappeared. To control this mit2, a spray of mis-

ciblie oil should be used before the young growth starts.
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CUTWORM DAMAGE (Nostuidee spp.)

Kvidencea of cutworm work have been found at the Oregon
Porest Rursery but the amount of damage is not emough to
warrant control. The cutworms are the larvae of the common
"miller" seen at night aranrﬂ the lights. The larva are or
a dirty, gray ealor. ‘rhe;r are mranieus feeders usually

feeding at night.

The best control measure for cutworms is the use of
poison mash. The area should be treated before it is plan~
ted and just before dark. The pe;_l,somd mash formula is as
follows:

Coarse bran 16 pounds
Sodium fluoride 1 pound

¥olasses ' 2 quarts
Water | , 2 gallons

Dissolve the fluoride in water, stir in the molasses, and
add the bran. Hix to a cmﬁy mash and scatter,
WEITE GRUB DAMAGE |

Different control measures which have been tried with .
success at various nurseries are as follows: 1l. Practice
erop rotation at least two years before planting the area
back to trees. 2. Treat the land with carbon disulphide.
3. Apply three and one-half pounds of lead aresenate to
one handreﬁ square fest of gmund; working the amm&o 1n-

to the soll befors planting the tree cmg,
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ELM LEAF BEETLE DAMAGE

The elm leaf beetle (Caleruycella luteola) second brood
of adults was found infesting the (2-0) Chinese elm stoek at
the State Nursery. These insects are small (1/8-1/4 ineh
long), reddish brown to a greenish color, with a dark stripe
down each elytron and several dark spots on the thorax. It
is very easily oontmliaﬂ. The method is to spray or dust
with arzemate of lead about ten deys after the leaves are
developed. Repeat the control plan for the second brood.
In the spray, use four or five pounds of lead arsenate to
fifty gallons of water,

TWELVE SPOTTED CUCUMBER BEETLE DAMAGE

The cuoumber beetle (Diabroctia soror) is a leaf
feeder, attacking most sny kind of nsctatinn. It is in-
jurious_ to fam orops and even attacks forest nurhary
stock. The adults are voracious feeders, The beetles are
one fourth inch long, of a yellowish, green color, with
twelve black spots on the wing cover. D. Boror 1s a very
difficult pest to control. The insects are restless and
nigrate sbout every ten daye. The trep crop bas proved
suceessful in control measures. Spraying with lead arsen~
ate is repelling but a contaot spray applied directly on
the pests kills the beetles and larvae attacking hardwood
treea. The spray should be applied in the early morning
before the beetles are very active.
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STRAWBERRY ROOT WEEVIL DAMAGE
£11 three species of the strawberry root weevils have
been found in Oregon attacking étraﬂmrrias, raspberries,
and other crops. These three species ere the small weevil

(Brachyrinus ovatus), the medium weevil (B. rugifrons), amd
the large species (B. gulcatus). The three spesies are

“very destructive at the Crown-Willamette Forest Nursery,

located near Willamette, Oregon.

The adult weevils are dark brown in ocolor and vary from
three~sixtsenths inch to nearly five~sights inch long. The
beetles ani larvae feed on many wild hosets as wild black-
berry, wild strawberry, lcguaberzy, raspberry, slover,
timothy, sorrell, quack gress, and many others, The sever-
est injury to forest mursery stock is done to the roots by
the larvae. Some grubs may feed on the foliage of the
small trees. The adults feed about the ground dbut seldom
do serious injury.

The poison bait method has proved to be tizs best con~

- trol measure for these pests. The bait consists of dried

apples (10~15 % moisture content) ninety-rive per cent and
caloium arsenate five per cent. The bait can be broadcast
lightly over the seed beds and along the tree rows. From
seventy-five to one hundred pounds of beit per scre is
required for complete broadcasting. The first appliaation
of bait should be made when about seventy-five per oent of
the weevils have emerged. A nurseryman's berry patoh is
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one source of getiing the weevils started in the nursery,
but may serve as a trap crop after infection,

Ro weevil work has been noticed at the érogon Forest
Nursery. |

WHITE ANT (Termite) DAMAGE

The moet important, destructive white ants are: |
Leucotermes, L. yirginious, and L. lucifugus. These re-
semble the tree ants in their eqlénx 1ife.

The white ante feed on foundation tinb:ara, dead wood,
poles, clothing, shoes, paper, ani forest nursery stock.
The aanage to nursery trees, at certain times is consider-
able, especially if the nursery has been established on new
ground recently cleared of timber. The ants feed on the
young roots and trees, ,

To control termite damage, all aticka and roots should
be eleaned rrpm the nuésery area and then clean euitintion
and crop rotation practiced. Some termite damage has been
noticed at the Oregon Forest Nursery.

Veluable cooperation has been received from many de-
partments at the Oregon State College in assisting or giving
constructive advice in special problems along thelir re-
spective lines of wrk. The United States Biological
Survey has helped in solving many problems encountered at
the mu*aery;

COSTS O OPERATIONS
The cost of land clearing at the State Nursery was very
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high. Many factors increased the costs, m& as wrking
during unfavorable weather., The 1an¢3 mnst bo ready for a
tree orop as -noon as gooﬁ weather the following spring.
The land clearing costs included the slashing, piling, and
burning of the debris; raking the area by hanmd; shooting
the stumps; palnng the stumps with a stump puller; pule
ling the stumps off the ground and burning them; digéing
roots left in the ground; f1lling in the hnlas; and plow=~
ing and working down the area.

The cost per acre averages belween 3835.{(.'30 and
$250.00. The nurseryman’s time was figured at what it

“would eost to hire ancther man at $4.00 per eight hour day.

The costs of powder, caps, fuse, new rigging, trips to town
for repaliring rigging, amd the oosts of fixing the sm
woere also included.

| RAISING OF STOCK | |

The costs of raising (1l-l) stock not including the dig-
ging oomes to about $3.25 per thousand. This item inoludes
the cost of the seed.,

The costs of digging, tieing and heeling=~-in (1-1)}
conifer stoock under aversge westher and soil conditions
total about 80¢ per thousand,

The costs of raising hardwood {1-0) stoek is about
22,00 per thousand. ‘

Packing eosts are very difficult to obtain due to the

- mixed orders of conifer and hardwoods and also the great |
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variation in the -mmber of species, It is much cheaper to
paék an order with only three species than one dozen dir-
ferent trees,

Hursery practice at the Oregon Forest Nursery i.a', Just
beginning. It will be difficult to prediet what plans will
be used in the future, The methods dascribed in this paper
are simple, inexpensive, and have given satisfactory re-
sults. A4s time goes on, thers will be a greater demand for
nursery stock. This will mean that the present methods will
change. An increase in the number of trees will mean a
larger working budget. The Oregon Yorsst Nursery will e-
ventually be a large nursery raising and shipping from one
to several million trees a year.
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