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January 17, 1949

Meeting of Forest Tree Nurserymen
Anderson Hall - Unlver51ty of Washington
Seattle, liashington

Registration from @ to S:30 A,

Meeting was opened by Chalrman L. 7. Webster, who gave a feow words of wel-
cone. Stuart lloir, Forest founsel f{cr the Western Forezstry and Conservation Assoc-
iation, was introduced., Georre Schroeder of the Crown Zellerbach Corperation,
Chaimman of the lursery and Planting Commitiee, gave a talk on the hisiory of the
Western Forestry and Congervatlion Associaticn. HYe ctated that Thormter Yunger had
sugrested that there was a need for ccordination of thnis subiect and the late
warren Tilton, Foregter for the Vest Coast Tumberment's izcocistion, pushed the idea,
Mr. Tiiten was the first chairman of the Irsery and Planting Cormiiitee, lunger is
still an advisor. L. T. wWebzter is chairman of the lursery Practice Committee ang
has worked cut the Hetails of this down-to-earth rmeeting, where nurserynen can get
together and disecuss the problems of the group and galn knowiedre they would net
otherw1ge ottain.

Chairman Kebster: OQur first topic on the program is Hursery Ea u+orent. The
subject will Le prescnted by Mr. Karl Lanquist of the U.S. Forest Service, R-5.

NURSEHY EQUIPMENT
by
Karl B. Languist

My subject covers a considerable range of possibility, inasmuch as quite a
number of factors are invelved, namely: economic, silvicultural, topographic,
climatic, ¢ nany others. You may noie that T nenticon eccronic faciors {irst and
silvicultural factors second, and you may worder why. The answer is “hat while
silviculture is the goal in lcrestry practice, it can only be attained through the
proper applicatlion of ecornomic principles, since silviculture that does not pay
cannot te Practiced.

First I would 1ike to tell you about a typical oceurrence at a small Wursery
in the Lake 3tates about 15 years age. Two nurseryrer were trying to sow some pine
seed with 1 honme-made Qﬂ“dlng nachine, The machine sowed thez seed too deep, and
sometimes not deep encush. The covering device did not work very good, and saome-
thing was wrong with the drive gears., EBrains were > at top sypeed and
screwg, bolts and hayrire were used tc rapair and improve ~ nmachine, s2 the seed-
ing jcb could be conpleted. Sanding machines, weeding nachines and many other
machines were inverted and constructed, Some of the inventions were sood and nave
beer: inproved on, and tne others are probably In (he same class as Rube Geldberg's
inventions,

I am sure that 2ll rurscrymen have had trhe same experience, probably net
with a sceding rachine, but with sone kind of rursery job that required a special
nachine or device for doing a certain operation., INost equinment used in rurseries
has been developed by rurserymen, and some of it improved on by commercial, mechan-
ical enzineers.

The Emergency fubber Project at Salinas, California, was a proving groun
for all kinds of nursery equipment and rursery techniques. lurserymen and nursery
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equirnment from tne South, \West a.d Iiiddle Vest were well represented and congregat-
ed in one place, je had all kinds of excellent opportunities to try different
tynes of equipment. The urgency of the job was such that it soon became apparont
that in order to rush production of szeedlings, all jobs had to be streamlined and
handwork eliminated as much as possible,

Tris experience proved to be of much help to the nurserimen when they came
back to their ovm nurseries and found that laber wages had risen over 12060 and that
help was very scarce, The only solution to our problem was, of course, to mechanize
and streanmline as many nursery operations as was possible, anc we did just that,

The initial investment for machinery is somewhat expensive, but will pay fcr itself
in one or two seascrs, and the guality c¢f the job is greatly improved by the use of
nodern equipnent, in as much as the Job performed is nore unifom, which is very
important in nursery work., Loecal conditiens, so2ile, climate, etc. nay require modi-
fications of the fellowing recommended cquipmernt:

B3|

cr Preliminary Ground Preparation:

The object of preliminary ground preparation is to locsen the soll for aera-
ticn, to break up soil packed from irrication, and to diszpcee of debris left over
from tne Initial preparation, and to oiow under ccver cropns, oto,

On heavy scils the following equipment 1s recommended:
One D-2 caterpillar dractor, or equal with wide treads.
Jne 3-bottom offset plow,

Cne cosmbination of dige and pes-tcoth harrow,

Cn sandy soils

Freparstion on sandy soils is abour the same as {or heavy soils, excepnt
that instead of plowing, the ground may be disced with a heavy duty, cffset,
double disec with 20" blades. In casce of a cover crop, the ground should be tilled
with a tiller,

There are two cood soil willers on the market, The L-{t. Estotlller and
the 3-ft. Arien Tiller., Tne pototiller requires a D-¢ tractor for pover, and the
Arien tiller has its own power. T prefer the Arien tiller, because 1% 1s casiecr to
handle, does not require a tracter for power, and is more economical to operate,
The manufacturers naxe different tines {or the tillers, T[or exampie, ore can buy
knife tires for cutting and tillinc cover cropns and round tines for pulverizing the
soil.

The Rototiller will cover about 3 acres in one 8«hour day. The arien tiller
will cover about 1-3/L acres in oneo day.

A tree bositon plow will cover about 7 acres a day, and a double disc will
cover apout 1l acres in one day.

Senandary Ground Preparation
on hoavy solls

The object of secondary preparation is to level the soil and put it in proper
conditlion for sotring,

disc, ringroller ard Portuguese harrow. pulled in tandum, will pulverize
the soil and break up the clods. This operation might be foliowed by chiseling to
a depth of about +u—l2 inches, depending on the soil. The stancards on the chisel

should be set about 6«8 inches apart to prevent ridees. After chiseling, “he area
sheuld ve fleated and leveled with an Dversnan leveler and tilled te a depth of
about 6=7 inches.,




On sandy scils

The chisel and Portuguese harrow nay not be necessary on sandy soils;
otherwise, the procedure will be the same as for heavy soils,

The equipment should be operated in tandum, or sets, in ordex to aveoid
packing of the soil and excessive costs,

Discing should be done with an 8-ft. disc and a 10-ft. ring roller,

Floating and leveling is accomplished best by using a 12-ft. Zversman
levelcer,

Two sets of equipnent, pulled by a T-2 tractor, or equal, will cover
about 6 acres in one day,

& L=ft. Rototiller, powered by a 25-L0 Z.P. tractor will cover 2 acres
ir one day. 4 2-ft. Arien tiller and one man will oover abeut 1-2/L acres in one

day.

Final CGround Preparatizon

This phase of operations consists of putting the soll in as good condi-
tion as possible for seedins or transplanting.

It should not bte necessary to use much equipnent on this operaticn. ©On
heavy soils, however, ii might be advisable to run cver the beds with a L=ft. spike
harrow, in order to break up the crust.

On sandy soils nll one needs te do weuld be to fay out the tbeds and use
a combination bed shaver and fleat., Our seedbeds arce 4 ft. x w00 ft. The beds are
lined cut with a #22 Intormaticnal crawler type traclor. The tractor is so con-
structed that it will straddle a L-ft. seedbed, ¢r transplant bed. e threads on
the tractor are 10 in. wide. Fach bed is treated as a unit, and the corbination
bed float, levelor and bed shaper, attached bo the tractor, Torm and shape the bed,
and coroletes the bed fer sowing, The tracks formed by he tractor, opsrating
this conbinatien, are identical to tiicse of tie seeder mwd thus sives Lhe sesder a
firm and $Alfﬁrr bed to operate cn. This combiration 1s also eguipped with 2%—in.
wide ard y-in, deen metsl strips, spaced 35 incies apart.  Thoso strips makp the
initial groove in tne seedbeds ior rceeiving the seedas, and 2lco serve as i guide
for the sceding machine,

Sowing in [ril

Sowing 6f seed 1s a very important Jsob, and nusi be accomplished with
utnost care in order to obtaln & uniform stand of ceedlings and at a desired
derzivty, and last but not least, at 1 roasonable ¢ost,

In order toc do this, it i1s almost essential to use a seedling machine
that is so constructed that It is adjustable to sow any size seed and at any de-
sired dernsity. The seeding niachine must also be equipped with devices for naking
a suitablie seed-Turrow, cover the seed to a desired denpth, and finaily roll th
Seedmed,—ull in one oneration,

e have tried rmany nodels of zeeding machines and also constricied a
few., They all worked after n fashion, but o ”n“e never quite satisfiecd with therm,
+e buiit one last winter, a year ago, that we used for cowine over one hundred
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LOO-ft. seedbeds at the ¥t. Shasta lursery in California. This machine works very
well and comes closer to desired performance than any of trem,

The hopper holds enecuph seed of any specle to sow at least one LO0-ft. =zeed-
bed, The machine is mounted on rubber-tircd wheels, 18" in diameter, and all bear-
ings are vali bearings. Each wheel nulls irde panuent of the other, and the machine
will automatically go out of gear if pulled or pushed bacxwards. The botion of the
hopper is bullt like a rectanpular box with € copenings These openings can be ad=
Justed to any size by a siiding panel in the boitom of the hopper. The cpenings
are the beginnings of the seedpockets. In the scedpockets are fluted cast ilron
rollers, all connected to the drive shaft, The rollers are 230 long and turn
against rubber bumpers in the seedpockets. This arrangenment will permit any size
of sced to go through the secednockets and without grindins or crushing the sced,
The speed of the rcliers deterrines the amount of seed sown. This again is con-
trolled by the differort size gears on the drive shaft. The nachine hos two rollers,
ore in front and one in back of the hopper. The freont reller 1s machined in such a
way that when it rolis the rround it nmzkes eipht 25" wide depressions in the seed-
bed.  This depression or furrow will receive the seed, The reascn for the wide
furrows 1z to scatter the seed over a larger area. Imediazcely behind the hopper
and in line with the furrcws are 8§ triancular metal flippers, with 1 ometal strlps
on the bottom, also set at angles. These flippers work indenerdertly from cach
otnzr and serve as covering devices. The back roller rolls inq paciks the scil,

The scoding nachine can be operated behind a tracter, but it is much szafer to have
two men pull the machine, as ure has better control of the operation. Tweo nen can
sow twenty-four L00-ft. beds in one day.

Cultivation and Weeding

A very handy tool for hand culiivatieon and weeding 1s the "stirrup weeder
This tool cutls 2ff the weeds batwoen the rows and at the same time logsens the soil.
Cuitivation “ﬂd Wweeding can be done very rlosc to the segcdlings with this type of
hand teol. Tt is handy for small spot weedings.

Mecnanical veedors

There are wo models ol weeding machines that have boon used with some suc-
cess in fcvaﬁf nurseries - the 5alinas weedor and thie Ashe cultivator. The 3aiinas
weeder, mountoed on a ladel "AM Farmall tractor, is so constructed that the cultiva-
tor opocrator Pay shift or pulde the boolbar from I to £ incheos to either side of

the ccnter position, This cultivator covers a L-ft. bed,

The "ashe™ trpe cultivator has also boon used esuccessfuily. On ﬂﬁvqrtage of
this cultivator is that it 15 a small pull type rather than being nmounted on the
tractor. ‘hen not cultivating, the tractor is available for ctiher use. The tool
bar on this cultivator iz stationary, wut it is gulded by the suerater by means of
foot vedals. WVarious types of culziiwator toole cnn be attached Lo this machine.

In machine cultivating, onc tractor cpersator and one cultivator opoerator san culti-
vate and weed about 175 LOO-f%. beds in crne day. Chemical weed control will prob-
ably eliminate thesc machlnes.

Mainterance of 3oil Fertility

vhon fertilizer 1s applied before cowing, i1t should be ¢ ributed with
elther a fertilizer soreader or a 0“41n‘r111 ulth fertilizer qt The
ground should be tiiled or disced to a3 depth of about 6-7 in, Thls might vary sone

depending on several factors. The only disadvantase of thic type of machine is
that it is much slower than others desipned to zpply ligquid foriilia




22222002200

vihen liquid fertilizers are applied, the operation can be speedcd by
mounting a large tank (500-1000 gals.) con the frame of a 1i-ton truck, from which
he outcide dual wheels have been removed. An agitator mmst be installed in the
lower end of the tark and powered by a small gasoline ongine. The scluticn is
piped through a 3" pipe at the rear to three different lengths of 2" pipe, which
are fitted with %" nipples and short lengths of rubber hose which drag on or Jjust
above the ground between each row. The center section of the 2" pipe covers one
bed, and the other two lengths, which arec hinged tc either end of the center, are
long enough to reach two more beds on cither side. This nachine will cover a strip
S beds wide and will average not less than one bed per winute, includine reloading
time.,

Another device sinilar to this may be constructed by nounting a 50 or 100
gallon tank or barrcl on a twe-wheel cart or on a small Farmall, 4 2" pipe hung
below is the outlet for the liquid,

A 5C0O-galion tank on a small tractor or truck will cover LS50 beds peor day.

LR

A 1C0-gallon tanik on a tracter, truck or two-wicel cart will cover 210 beds
per day.

Fertilizer drill with tractor will cover about 225 beds per day.

Stock Distrioution

Egquipment for thic cperation will probably te discussed by !Ir. licDermitt.

Transplanting

Ore of the most expensive and time-consuming operations in a nursery is
transplanting of seedlings. iumerous rmachines and devides have been built by nurs-
erymen in order 1o simplify and reduce the cost of this operation. Many of these
avtenpts were steps in the right direction, and by combining several idcas we now
nave a workablc transplant machine,

This transplant machine is an adaptation of the Holland Celery Planter.
The machine is powered by a 2 H.P., notor, and is gearcd down considerably in order
to correlatc the cpeed of the machine with that of the planters, The machine is
self-steering by means of a cast iron shoe that follows a "Y' shaped trench, made
bty hand. This trench is made in the middle of two beds. The stecring shoe is at-
tached to a flarged vheel, nounted in front of the machine. Two heavy cuty,
8.25x20 tires support the machine on the sides. The machine is built like a tri-
angle., In bhack of the machine is a draw har, fitted with 1L slotted, vertical
steel spacers. The planters operate the machine from little vacons attached to the
draw bar and the spacers.

These wagons are fitted with a plow ard a 24" stecl disc. Rubber clips,
spaced 2" apart, are mounted on this disc. Two stcel wieels are set on angles on
each side of ithe disc. 4 seat for the planters completes the wagon., Operation of
tnis machinc is vory simple.

&4 serizs of V-belts and drive chains provides the transplant machine with a
creeping forward motion and sufficient power to cut the furrow. 4 coulter is
mounted immediately ahead of the furrowing device. This cculter 3rill cul any smzll
obstructions, such as woeeds and roots and small sticks, 45 the machine advances,
the coulter cuts the soil, and the shoe or plow opens a narrow trench. The plant-
holding discs are powered by sprockets and chains from the packing wheels. As the
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discs revolve, the seedlings are unlfomly inserted with the tops inside and the
roots cutside of the rubber clips., Vhen a scedling reaches an uprisht position,

it is released as the rubber clip moves past the puide and springs open. The
trench is closed and the packing wheels firm the soil on each side of the seedling.

A schallew V-trench is made betwecen two 4-ft. Leds, and the steering shoe
is started in the trench, The two transplant wagons are attached in the proper
slots and the operators take their place on the wagons. Af supply of seedlings,
enough to last feor two trips, is placed in front of ihe operators and the mackire
is started across the field., Two beds are planted simultarneously, with one row in
each bed each trip across the field. Ve plant seven rows Lo each bed. The plants
are spaced 7 inches between the rows and 2 inches between the plants., The plant-
ing wagonc are adjustable, and the last row planted is where the wheels riade the
tracks, One nachine and two operators will plant between 30 to 35 i seedlings in
one day., In order to <o this, one must change operators for each l=hour shift.,
The work is not very hard, but somevhat tedious, and aroduction falls off consid-
erably after I hours work.

The quality of machine planting corpares favorably with hand planting,
and is in nany cases superior, in as much as survival of nachine-planted seedlings
is somewhat better than that of hand-planted. Costes of »nlantins are reduced bj
about &% and consequently the 12-man transplant crew can be reduced Lo about 5
e,

Seed Extrzcetion

Cong drying by solar heat is a satisfactory means of creninc cones, pro-
viding the weather is clear and the sun is shining. This nmethod is, however, very
cumbersorie and time~consuming and, at its best, expensive. “hen several hurdred
sacks or bushels of cecnes are to be dried before winter sets in, drving of cones
is a real problem. geed recovery is low, in as much as 1t is difficult to dry the
cones unifornly. fThe only soluticn to cone drying is drring in special kilns,
using artificial heat, circulated by foreced draft arcund the cones,

the Forest Products Laboratory in padiscn, iisconein, has designed a very
efficient cone kiin, Several of these kilns are in use in the Lake States, he
kilns are somewhat expensive to install, and material for the kil also rather
expensive,

These cone kilns are compartnent kilns arranged for batceh opzration usirg
the tray system of cone handlirng Theyv are of the forced-circulation type, adant-
able to drying of any size of E“Cd cones at any drying conditions that may be re-
quired, In desipgning the kilrn, conlrol of both temperature and relative hunidity
is provided and, throurh the use of internal fans, large voiunes of air are eir-
culated horizentally across the trays of cones. The kilns have siort transverse-
shEft fans nmounted overhead, Steawm is used for heating and humidification. 7The
kiin walls and ceiline, in the form of panels, are atitzched to a1 steel franze,

This fras also supports the overhead far eguipnent and heating eoils. Two 24
disc fans are used, operating at 550 r.p.n. and driven through "Vt belts by tw

1/3 4.P. reversibvle electric motors. The heating eclils are sc lecated as to ELve
efficient neat transfer., They are capable of being used singly or in multiple
units, s0 that she radiation can be varied to sult the heating demards ang thus
provide bettor temperature control,

The teniperature and relative humidity of the kiln are corntrolled with an
eleetric recorder-contreller, The same instrument auicratically controls the
amonnt of air vented when dehumidification is required. This <V‘Lem CCNSEYVeSs
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heat In that only as much air is vented as is necessary to remove the moisture from
the cones. The plants use extracted cones feor fuel, however, and as 25% of the
cornes obtalned provide the regquired fuel, conservation of heat is nat so much of a
facvor when fuel is purchased., Humidificatiorn is provided to conditisn caschard=-
ened concs, as well as to control the molsture content of the dried scod.

The wall and celling pancls are made of "expanded transite,™ an asbestos-
cement material made by the Johns-lianville Company. It is a moisture proof, fire-
proof material and has a fair degree of insulation. It provides hard interior and
exterior surfaces and should withstand the changing tempcratures ané relative
humidities of the cone kilns without deterioration.

The ccne kilns are located on the second floor of the extractory, the skid
loads of cones being trucked on trams from thc cone storage sheds. The cone-ghaking
equipment 1s also on the second floor, the steanm boiler and sced cleaning rooms be-
ing in the basement or ground floor,

The secd cones are handled in and cut of the kilns with 1ift trucks, the
core trays being nested one on top of the other and piled on a skid. In order to
take care of variation in size of cones, the trays have been equipped with spacing
lugs which also provide the nesting features, giving rigidity o the pile of trays.
The trays can be spaced 2, 3 and L inches apart to suit the size of cones. Each
tray holds about Z-bushel of pondercsa pine cones, and cach skid holds 16 bushels
of cones,

Dry-Kiln at a Yoderate Cost

& packing shed or building, properly designed for combination storage ang
packing and kiln, will serve very well. The building should have at lcast the
following dimensions: 251x45t with an 8' concrete basement, main floor, and a
storage loft, A large brick flue should be constructed from the basement through
the ridge. The loft provides storage space for a great quantity of cones.

A 6%'x?§'x81 wooden kiln can be constructed in one end of the loft, The
kiln can be built of 1Yx6" shesting and lined with 28-ga. sheet steel throughout,
with 2"x2" strips between the sheeting and the stecl to form a dead air space.

An 18" hot air furnace can be installed in the basement and the heat conducted to
the kiln by a 15" shect iron pipe made in sections so as to be readily renovable.
This arrangement clears the main floor space for location of extraction machinery.

Cones are placed in 3'x6' trays nade of 1"x4" lumber with ihe botisox cove-
ered with %” hardware cloth. About 1y bushels of Ponderosa zine cones are put in
each tray. The trays slide into tne kiln on 2"x2" cleats fastencd to the side
walls. The kiln holds two tiers of 9 trays with a space of 18" from the floor to
the bottom of the first tray, 33" botween trays, and 10" between the top tray and
ceiling of the kiln. A space of about €" is provided at the front and back of the
kiln and between the two tiers of trays. A "Vt-shaped hood is placed over the heat
register to force the circulation towards the ocuter cdges of the kiln, A system of
vents in the top of the kiln also aids ir controlling the circulation.

The temperaturec is recpulated entirely by furnace controls and kiln vents,
The temperature varies about 2-3 degrees.

The output is small, but 1% 1s surprising how many cones can be dricd a day
in this type of kiln,
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Cther equipment used for seed extraction, such as cone shakers, dewinging
machines and fanning mills, are standard equipsent, I would like to mention vhat
the common hammer mill is a very handy picce of equipmeni in a nursery and it can
be used for szed extraction very successfully.

Very recent investigatlions reveal that drying of cones can be acconplished
in a matter of mimates by using infra-red rays as heai units, and if this method
is practical on a large scale, it will reovolutionize our metheds of seszd extrac-
tion and secd treatments.

Chairman vebster: Do you root prune your stock?

Lanquist: We have not done any root pruning.

Question: Do youa transplant evervthing? Answer: Yes.

Question: How many nurseries do you have? Answer: Onc and one-half.

Juestion: hat Bapacity? Answer: 5 million seedlings. Torty acres.

Bngstrom: I have a problem with rock and stoncs and I am interested in root prune
ing., I am nob going to be able to use a pruner

leDaniely we have a blade § or S% inches wide. Run deep enough sc that the rocks
ard stones will not be thrown out of the ground.

Augensteln: e have done considerable root pruning. we use a graderblade built
on an "AY frame. Blade s & inches wide with a tapcring edge. Ve
have no trouble keeping it doen. Ve run it decp and the rock will go
dovn instead of coming up. One bip fault of lifting is geotting the
blade down.

Lanquist: Is the 1ifting done in front of the machine?

Augenstein: Yes,

lieDermitt: Do you usc all hydraulic controls?

Augenstein:  Yes, Intcernational T-6 cat, also Jeepstors are used and Allis-Chalmers,
o . I
enall farmm tractor, a 20,

Qusstion: Have you cvaor used a pruner under the ground?
Engstrom: we used one in Minnecsota and did not find it satisfactory.

Augenstelins in too much rotetilling in the nursery, other than in sandy soil, do
you not pat too ruch caking of soil?

Langquists the soil in California is wery hecavy. A rototiller worked very well
there. At b, Shasta Hursery the soil is nore sandy. If you do
rotetill vour soil, you have to let the soil lay a few days to schtle
down before seeding.

Bchroeder: T read an article in the S2il Scien

——

ce thal unless you used it with
carc you will ruin your beds. A tiller should be usecd only once a
YEAT.
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Chairman Wicbster: If weu do £ill the
break 1t up.

soil, it doesn't pack. It has a tendency to

leDaniel: Plow the cover crop first, till the ground, ard theon lat it lav.

Chalrman .cbster: How rmuch do you till and how deoed?  Sone advocatos think we are
cverdoing it.

Engsirom: I think we arc doing too much to our soil, T would not usc a rotatiller
which will bring up the soll a reod § inches and it is too locse and
should be packed dowmn. T prefor to use our offsct dise.

Ay

LeDaniel: e would not be intcrested in rototilline in cur type of soil. It
hardens the seil. The plow for reosular farm work is preferrod.

Engsirom: I think the use of the tiller helps in prub worm control.

fugensteins  In cur rarseryy wo have heavy 80il. ¢ tricd at first on slow speed,
' bat could sce no dlf;@rence. It otill beatg the soil,

Lanqaist: Don't you think thst by usinz the tlllor deep vou also y
— the cover crop, and fertilizers thst are usod. T e ow 7 to & inche

duep, most of the fortilizer lays at that level and is net always avail-
able te the plants. It scoms to me to bo a good imolement, if its use
is5 not overdone,.

Chaimarn jiebster: I have no* heard any discussion on waccl tractors vs. cravler
tractors.

Aupensteln: I tiink we need both. e need bed pruning cquipment viaich viorks best
on wheel tractors rather than the crawler, Also the lifting is better
donc with wheel tracter.

Chilrpan Webster: Can we pet along with one machine? that is the capacity of your
narsery?

Augenstein: 12 million. The big fault iz getting the work done on time. The first

- thing is to aot enoueh cquipmeont so we can do the work whon it should
be done.  If the work is donc by hand, the season is over before the
reguired work iz completcd. Onc tracter is not sufiicicnt.

ieDernitt: I think 3 track layer and smaller wheel machine are necessary,  The
larger the nursery, the morc machinery is necded.

Dill: I8 vou have transplants of 20 to 30 acres, whore would vou nake the division?
ebordtt: o 1ot depends on soll conditions. If you have one Cn t ir tic mirscry,
I would be for keeping ore tractor in the nursery if it could be made

to do all the work.

Ragenstein: Ve arc speaking in general terus,  Topopraphic conditiosns also entor in.
—— -

v have one tractor and can do all the worl with i+,

Rindt: In all types of soil wo could not cperate with once tractor.

augcnsteiny  S50il conditions and climate enter in,  In Savoinac we have snow. ith
tha scazons so shert, scuding
both twpes of tractors.

and 11fting are done at once. oo nead




w] (=

Cnairman Yebstor: hat about Lthe use of shade {rames?

Dill: I thought they were out lonpg ago,

Languist: what about birds?

Avgerzieln: ¢ nhave shaded Savenac and we havs birds too. Years aco we bullt a
T franc for shading which passed out of the picture 8 or 1O yoars ago.
We now have a saW nporse on eithor cnd of the bed and snow fonce over
tnis. They did sag waen they had to be moved back and forth., FEoll of
fence ovir scod beds can be removed for weeding and inventory., e
shaded szaller trecs and used a qun on the birds, We recommend foodw
ing the birds somcthing clse, Put canary seed on the footpaths be-
tween the sacd buds.  The birds do not bother the seed, hut ihey pick
the seedlings off as soon ag they gorminate.

Chalrman iicbster: ‘fe have the same nroblem of birds pulling scut the scedlings

Languist: /e are troubled with quail. Vhen we were sowing some soed in the fall,
I saw ac nany as 450 quail in seed beds. Tt was in hunting season, too.

Augenstein:  Carbide popping machine i1s rnot satisfactory to keep birds away.

Langquist: & shotpun is plenty good.

Rindt:

I have krown nursery nen a long time. Many types of nmachines were mentioned.
I thi nk that as mirserymen vn all agrec that there are many good types of

machin I wonder if there ccould be a clearing housc for different types

of machines developed. Could we gei picturcs of different machines?
Chairman Jebster: Ve are building up a collection of pictures. I bzlicve the U.S.
Forecst Service har some. Alse Oregon State, T will be plad to
receive pieturcs of nursery equipnont from 2il of you, preferably
two prints of cach subject.

Adams:  Aro thore any other types of sced extractors uscd other than nentioncd by
o o
Langquist?

Chaiman vebster: e built onc in Clwmpia. We have a kilrn in which we put a big
charge of corss. It is not too £fficicnt, but it handles a
large volume satisfactorily.

Croneuiiller: e usc a heat kiln in Oregon.

Chairman Tebster: What is the highost temperaturc you allovs

Larquist: Depends on the type.

Augenstein: e usc 123% F, as an average and consider 133° F. a safc margin, Ve
have a kiln vith A small closct room 7t in cdiametor with steam heat,
nd with a turn table in the niddle. 13 te 2-inch travs are nushed
in on a ecart. Zach cone is turmcd ac it becories dry. Tight nhours are
required for opening. For mass production, this would not be snough
capacity.

Lanquist: Suggested using infra-red lamps for cone drying.
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Chairmaon Tebsuirs cur next topie, which is vital fo the operation of all rurscries,
is "wWeed Control.™ It will be vresented by James w. Augenstein,
Murseryman from Savernac Mursery, BResgion 1.
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