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rtrdt from owhich U is grown.  If the seocd was good, jrou can oxpect
goad scodlings,. I am 1t slrong advocate of pood sced. You cannot get
zood steck from poor secd. Vo arc nlanting a great deal of seed that
is rot good cnough.
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Chwzimman Jsbetors  Thank you, loran and Zarl, Cur next topic on Seedling Storage
will be presented by Forrest Deffenbacher, Lirserymarn, Wind
River Hurscry of the Y.5. Feorcst Scrvice, R-&.

SEEDLING S3TNRAGS
oy
Forrest 77, Teoffonbacher

Tﬁgvitably vimo clapses beuwaon packing of the scedlings at the Mursery and
planting them in the field. Thic pericd varics from s few days up o as much as

taree zng one=nall moniihs, and is causced by two fretors.

eathor condlitions at the Mursery and at the plantine site frequently arce twoe
extreries,  The weathcr at thie hursery in fall znd winte nay be such that it would
sake 1t impossible to 2ift and pack troes, while at the plantine site there would
b good pladtlrv weathery  on the othcr hand, during the spring therce may be good
weather ot the nurscry and a snow bank at the planting site, In either cvent the
troes rust be lifted prior to the tirme of planting; in zhoe 21l before the soil
freczes at the nursery, and in the spring oclor< ner zrowth starits.
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Luring cistribution scason treos must be lifted in advance of saipping dates,
duc te ceineiding of orders at peak scasons., It 1s better nmonagenment to organize
e distripution crew sc that extrene peak work lsads arce reduced to a mininun,

Storage 1s the only solution to these nroblems. Successful storage of coni-
:eedlings actually begins bufore the trees are 1lifted from the seed beds, for
2y are not dormant then the best of storage facilitiss carnnot kecp the stock
in geood condition. Jlot only must the troces be dormant vhen lifted, but proper
handiing and packing is also rnecessary to insure good plantablc quock vhen it is
removed from storage,

The prime requisites of scedling storage are accurate contrel of temperature,
humidity, and air circulstion. Vhile the scedlings are in stcrape, the roots must
be kept moist and nir circulating through the tops, Therc are three different
typos of storage that may be used: heel-in beds, conl room or cellar, 2nd cold
auorqqA oG

The heeling-in of nursery stoelr is patncring togethoer in bundles A larpe nun-
ber of trazes and placing the roots back into the soll, By dolng this, a larger
runocr ¢f treecs are placed in a smailer area, thus making cﬂntrol of temperaturc
easicr. A small ancunt of uoﬂpura,ure contrel may be abraincd by shading the beds
in the sgring, and covering them with straw in the fall to prevent freeczing of the
soil, ¥Fall heel-in beds are very costly, due to the labor required to cover the
beds to prevent {reeging, Shade frames arce first placed over the beds, then straw
ovir tne franes.  The frames held the strav from direct contact with ‘“L tro
thus reducing seszible fungi danage.

The cool rocm or cellsr usnally utilizes lewer nisht tempcoraturcs by opening
docrs, windows, or ventilators 1t rizht ard clocing them during the nicher tenpera-
tures of the day. This nethod of storarse 1s better than hucl-in beds for spring
storage because Lower average tenperatures can be maintained.,  The average
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temperatures for tais type storagce vary fron 27 Lo 0% degrees. This is not advis-
able Ior periods lonzor taan two to three weeks, because top and root fungi will
grow at vemperatures above 38 deprcos.  The seedlings may be packed in bundles or
tales recagy for shipment and then storcd in piles.  There should be strips of
2wl lumber separating the lavers of bundl&s, 50 that alr may cirec.alate arcund
the entire cuter surface of the bundles. The packing paper or other material used
may help vreatly to nold the nolsture arcund the roocts.
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Ccean wrap 1z one of the best materiszls if the bundline or baling method

is used, as it is waterproof, durable, and self-sezling, The noss or shingle tow
used in a bundie wrapped with this naterial loses its molsture content very sxowly.
If the losse »ile method is used, adegquate space between the piles must be provid-
ed to insure air circulation to +hP secediing tops. Also, ample molsture-helding
matcrizl shouls e placed btetweon the luyurs of troes to provent drying of ihe
roots,

ce under refrigeration 1s botter than either method previously nen-
tloned because ton 'pﬂrature, humidity, and air circulation can be ceontrelled accour-
ately. Alsa, storage cof this type is nore cconomical,

of stocx due to storape is greatly reduced. Uhere winter shizg
heavy, cold starage is the cnly solution becnusc Lenperiature
cool reor or hoel-in beds is very costly and even at inc% impcs
been found that a constant temporature of nenr 35 degress and

1Hle. it has
unidity above 907
is the most ideal storace condition, Tnis conditlon con be vaintained orly Ty oa
cold ztorace roon.  The cocling unit fans keep air cirealating, which helps to re-
cucc the possinle grouth of top fungi.

The efflecient operation of a cold stoernge plant desends largeoir on ingula-
tion of walls, ceiling, and floors. There are a greitl nany ninterials that ney b
used, such as glass weol, cork, _“ngluu, and margs othoers. Toe Lype o use depencs
largely upen w hich is the most cconomical in the locality where the unit is being
buile, _h; gize of the ccla storage room will be -overnoed by the storase require~
rients: 15 niilion 2-0 and 2-0 burdled stock ozn Le proserly stores in 2 room

20t x 2, For this size room, three medium sizced cocling units sive rood tempor-
ature anc circuinticn cortrel. & 2 Y P. and LY. comodressor are adequate to
supply refrirerant to the three cecling units,
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obtaining insulation material, comoressors, and cooling units from war
Surplus, and utlllZ’D" an aiready existing buillding, the Vind Fiver Thirsery was
zble to econstruct = 207 x 30! c2old sworaze room for just a fer dollars nmore than
the ccet of hrel¢n} in stock for one year, o hyoro-thormoprash vias installed in
the cold storags room to obtain 2 graphic piclure termverature and hunidity var-
iations, Temperature variation at this plant is only 3 deprees, and hunidity L8,

By and large, secdlins storape 15 rrely one phase and must be tied in very
clozeiy with every other part of the distribution low for pood planting stock at
reasonable cost.

Auzenstein:  Have you storod spruce?

Leffenbacher: Jniy one year, so we are unable to give results.,

aupenstein: Ve éo not have pood luck in Dnpelmann soruce and find that it nolded
at 3L°. It is the only snecies we had that nolaed.

Question: In what period of time? Answer:; In absut the third month.




MeDermitvy  Dons nne unit tzke care of vour rofrigeration in a 20 x 30 room?

Deffcnbacher: Mo, T would say one on cach side blowing across the room. (ne
urit facas the other.

lleDanicl: “hat percentage of humidity do you iaintain?

Deffonbacher: We run about 904.

Augenstein: T believe you should have morc than one unit inceese the other
should go out,

Haginstein: How lony do you have the seedlings in there?

Deffenbacher: Approximately three months.

Eagenstein: Ve usually have thom in no norc than three wecks, but we do not have
a coid storape unit.

debermitt: A pood deal depends on weather conditions and whither tress are wet
or dry.

Cronemiller: Do you find much fluctuation when putting in 50 or &0 thousand in
storage?

Leffonbacher: ilot more than a few degrees. The femperature would be back dovm
in a day.

Aupenstein: Are yours all in bales? Answer: Yes,

LicLermitt: There is a guestion in my mind as to complete domancy. OQur planting
crevi wanted trces belore they are dommant. Somctimes 1t is hard to
get complete domaney. T have seen scedlings come out of storare
with buds on then,

Rirdt: T have transplanted trooc in the nursery that were putiing out buds that
did very well. So it can be done, but it is not good practice if you run
into dry weather. All our planting sites were of hirh elevation and the
planting secason could extend inte June, but our nursery season ends in
Ifay. OQur planting season is very shori and some of the sites we cannot
get into at all.

YeDanlel: Do you krow what storage costs?

Deffenbacher: e installed a 2 H,P, compressor and 3/L 11,P. compressor, which we
got cn surplus and was installed very cheap. Qur labor on it cost
a little over 5700. e were told that one of our units cost 8600
without the room.

Aagenstein: We have tables bullt 71 x 30" high where we pack bales or crates and

T they gebt mold in the trecs if one is on top of the other. Ve packed
some in bales and put soue in loose, Two years later the loose was
sti11 good and got fine survival on it. It scems that the sceret of
storing seedlings i¢ to keep them molst.

Chairman Tiebster: Do you wet them between fall and spring?




Avgenstoin:
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o, In packingn then loscse the shinzle toeo 1s not wet but danp and
wo lay a wel burlap on top that wie sorinkle.  The tops should be kest
dry or you will rct mold, Dur hurildity is 70 Lo B04, ‘e lay trees

in 2 circle with reots toward the rmiddle, Then cover with buriap and

shingle toe in the niddle around the roots. Ve just keep the top wet
nd the botton never dries out, Fifty trees Lo the bunch and packed

tight.

Chairman .ebster: How lone do wou koeop them that way?
Augenstein: L year ago last fall in Scptamber we put them in and took them out in

Leffenbacher:

Fngstron;

Lufrcnstel

April. e
week and

those we

This year we had rain so wo started in Aupust and quit for a
startcd again sng the ones we put in early did as well as
pulled later,

ve had trouble wwith burlnap molding but not with the ccean wrapuping.,

How do you explain that? Deffonbacher: Just the burlap melds, not the
Lrees,
n:  IZ you keep husmidity and tonperatiure dovm, ¥ou won't have nold,

Bindt:

wrishts
Iindt:

Wripht:

Rindt: W
Guestions

arignt:

My oquestion is this,
will that mold

I had tho Zdea that the cool temperaturc was for xeeping nmeld down.

a suscrficial meld that will do no
It would not oot on tho roots or trees,

If wou keep temporature down, you get
darage. It is on the burlap,

If meld devolops on burlap in temperature of 2L°,
rot the trecs inside the burlap?

If you leave it bevond Lhe normal storace poried, it is likely to.
hat do you consider nernal sterage? Answer: Throo or four months,
hen thers 1e sone rerit in wrapping and packine trocs in m=zteri 1y
Then th t L pRing packine ¢ g terial that

is mold resisting?

¥ou have less danger of the trocs being molded or retted,

Chalrmin webster: Uhat about seoie of thnese bacteria-killineg lights? They are
being used by iflorists and butchers., Do thoy have any <ffect
on mold?

Wright: You do got some affect on funpgi from licsht that wridl kill ther.

Rarrett;
Chapin:

Soubbsa:

Deffenbacher:

T would like to ask what has becon done on trarspirztion of trces in
storare while dormant.

Thoy will loze weipht. According to the ancunt of weisht loss wour sur-
vival will b dowm accord

3 .
ingly,

37w

Using 3LO tamporaturc in storage 12 that the optimum or mininum?
vhy the 347

st

As near az I know., when you start to froocze

your plant, pouw will

-

rcduce the molsture content.  Thorefere, it should nct be frozen.
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Stubbs:  Should the temperature be hold the sant throuegheout the steorage poricd

Rindt: Any place between 320 and LO® appears to be satisfactory for retarding

mold and rmaintaining the scedlings.

hugcnstein: 4 cold storage unit, if preoperly adjusted, autonatically defrosts at
2LC 7, but doos not defrost well at lower tonperaturcs,

LabaLl



