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Dunecar, %.C. - J. #, Long. Ore cf the three nurseries mentioned by
wwilliams., QDunecan Forest liursery situnated in the Cowichan Valley on Vancouver
sland 40 miles north of Vietoria. Twenty-three acres with a maxirum capacity

million 2-0 trees, Production is 3 million, 2-0 stock, root pruned, chiefly
confined to Douglas fir and experimenting with other species, [lo transhlanting,
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Campbell kiver, 2. ¢, - /illiam Turner. Ancther of the three nurseries
mentioned by Leifilliams. Quinsam Feorest tursery is located about 2 niles west of
the villape of Compbell River on Vancouver Island. Approximately 25 acres with
capacity of 6 million arrually, roct pruned. 1o iransnlants,

Keah Bay, washington ~ Barle g. Wilcox, U.S5. Indian Service, Lcoecated 72
nmiles west of Port Angeles. (lormally .- would have 500,000 2-0 cach year. This
nursery was started durine {CC days and nmaintalred by CCC funds. Ircdian 3ervice
has received sonme appropriations, but have not been able to nairtain production.

licCloud, California - ¥arl B. Lanquist. U.S. Forest Service. R=5. Located
¢ niiles east of MeCloud, Califernia, Capacity of § million transplants. 1-1 and

1~-0 seedlings. Species, Yellow pine, Jeffrey pire and Sugar pine, Omall quantity
of fir. ost of the stock poes to Natlcnal Feorest land,

Pullman, ‘ashington - J. W. Stubbs. ‘jashington slate Coliege. Are hoping
for cooperation fror the state legislature. Have a total land area of about 35
= acres. Clar“ —rc“ary nursery producing for farm planting. Some conifers and some

nardwoods. 0 Hardwood seedlings and 2-2 transplants,

Bellinghan, Hashinhgon - V. ©. chapin. Soil Conservation Service., Lursery
is at Bellinghan., Have 75 acres producing 3/L million. Cepacity practically un-
limited on 75 acres, Had 10 nmillion in CCC days. Specles dealt with regulated by
Soil Censervation. Have produced 300 different species. Producing some cascara.

halrman Uebster: Naintenance of S0il Fertility in the nurservy is a vital nroblem

- that has been ever present with nursernmen since nurseries were
first started. I am hopeful thal many of the answers may ve
forthcoming in the presentation by !'r. K. Spilsbury of the B.C.
Forest Service and from the discussion to follow. I'r, gpilsbury.

MATRTOMANCT OF S0IL FERETILITY
by
R. Spilsbury

The purnose of a forest nursery is teo raise seedlinzs that have the abillity
to make vigorous grovth when planted in the field. I do not care how 1ittle it
. costs %o raise your seedlings, what ingenious riechanical aids zou have gr how many
tons of fertilizer you use; 1if your seedlings fall to survive transplanting, your
nursery is not successful. 7je cannot report like the doctors, that the operation
was successful, but the patient died., To ny mind, emphasis must be continucusly
placed on field survival; in other words, field survival is ihe criterion of nurs-
ery practice.

The experience of nurseryien throuchout the world has shown that continuous
cropping is inevitably accompanied by declining yields, unless adequate cultural
- and fertility proprams are practiced, It 1s alsoc true that disease and insect
problens become more serious with increasing age of the nursery. If are studies
the literature on nursery fertility problenms, one coneclusion stands out above all
else; anrd that is that the solution to one nursery's problens is ineffective in
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the next. In other words, each rursery has lig own prohlers and these problems
are constantly changing with age

I do rou wish to moronpslize all of the tine allotited for this discus-—
sion. I would, however, like to teil wou sometning about what we are doing in
British Columbia from an experimental anple, V= are nzking an annual inventory
of scil conditions by means of cherlcal analysis, and of seedling prowih by weigh-
ings and measurements, The purpose of this inventery is to set up standards so
that in the future we will have factual records showing changes for botter or
worse in soil conditions and seedling growth, I de not believe that casual records
of observations or impressions are adequate. e all are prone to pet distorted
ideas when we look back in our old age ard say, "™lhen I was a boy, we ralsed seed-
lings you young fellows never saw the like of, Vhy they were so bipg, ete." An
accurate inventory is essential. /¢ record lencth of teop, dry welght of top and
root, diameter of stem and number of primary roots from a sufficient number of
samples to give a good picture of average conditions,

4 second project we have just started 1s an attenpt to determine what
type of seedling has the best survival in the field. Last year we seb cut plots
in the field of the best and the poorest seedlihgs from each nursery. Due to the
excepticnally cocl wet summer we have just experienced, we found that the survival
rate varied from 98 te 99.5%, so I am afraid we didn't learr very ruch. However,
it seems leogilceal to expect that there are minimum specifications of size or root
development that will assure a high survival rate, Eventually we nay find it pos-
sible to classify seedlings according to sites; i.e., one type of secdling for
moist, rich sites and ancther tvpe for dry, poor areas,

Althcugh cur murseries have not been in operation many wyears, ithere is
already some indication of scil depleticn, Ve have started a few experiments with
fertilizers. Two years ago we set out to test the effects of seven different com-
binations of nitrogen, phosphates and potash, The fertiliizers were applied prior
to sgeding. This fall we measured the growth responses, At Green Tinbers ursery
all the fertiliizer combinatlicns showed increased growth over the check plot., The
leﬂgtn of tops was inercased by 27 te S1%; the dry weight per seedlingss by L3 to

@i the number of primary roots increased from O to 1% and the average sten
diameter by 16 to 27¢, These increases were cbtalned at the cost of a slightly
poorer top to root ratio. The geedlings from these plots will be planted out thi
vear in order Lo determine if fertilization Zncreases the vigor of the seedlings
as measured by field survival.

At the Quinsam Nursery we tried applying chenical fertilizers to zhe
1-0 stock, dusting 1t over the seedlines early in spring. Agaln, positive results
were obtained. The length of top was increased by 32 to L7%; +the dry weight per
seedling by 17 to LB7 and the nunber of orimary root by 21 to 374,

From these limited studies it is difficult o say just what 1s the
best fertilizer combirnaticon., Potash and phosphates showed up well at Green Timbers
ard nitreren and phosphorus at Quinsam.

As rurserynen, you probsbly have only a linited ocoportunity for exper-
imertation. Your main concern is the mass production of seedlings. In spite of
these limitatiors, your comments concerning mursery research problenms definitely
have a place in this discussion,

There are a grezt many aspects to fertllity maintenance. /e will have
to choose between discussing 2 or 3 phases thoroughly or liphtly touching upon a
number. As this is our first meeting, perhnaps we would be advised to cover the
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wncle Tieid bir'efiy ond in this way ret a 3ﬂr9r3$ pict ture oI the diverse groblems
with whicn vou have to deal Here are some general headings that may serve to

direct the discussion:
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Field survival frao your nursery stock.

=
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R

Inventory of records of the guality of stock groduced.
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e

Evidence of soil depletion,

}:_

Fertilizers and methods of application,
(a) Chenical
{b) Orpanic

{(c) Composts

(5} Sprinkling - use of moisture metres.
{6) 3Seed covering - texture of soil used,
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) imlehing -- sawdust -- peat —— straw.
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(2) ERotations ana green nanures,
{12) Drainage
(11} Use of soil and plant tissue tests to diagnose deficiencies.

(12 Prcblens for resecarech.
4

—
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¥ Solil borre diseases.

Lanquist: You meniicned that field survival depends on the seedlines shinped from

the mursery.

Spilsbury: Fertilized snock nas greater survival., It has more vigor and the

stock has a better e .hnce For survival.

Hicenstein: Do you 1pply your Tertilizer without first testing the soil?
Spilsbury: e have tested our soil, tut we have no way of correlating the test
with the need oI fertilizer. Ve try to fertilize to see what elfect

it has on recots ang Lops.

Chairian vebster: How do wvou maintair wour humus?

nagenstein: We have used peat moss in which the nitrepen content is very bigh.

Chairman Yebster: You rotate every otner year. Sonctimes overlapning.  The

Misqually FKursery has coperated very successfully that way.




Tindt:

fhairman

-3h-
I think so0°l fertility is an impertart sabliect. th1 most of uz are go-
ing at it in a hit-or-miss fashion., ic find a def ciency of nitrogen and
add inat, or find some other deficiency ard add that, and build the defic-
ieney up. There are certain things that a seedling needs. The chemical
quaiity of a seedlirm has an important bearing. I% starts at the nursery.
If we have the seedling properly fertilized and in a sturdy condition, it
has a helter chance of survival., OGrowth depends on site and heredity.
Another thing of importance is mycorrhiza. ‘je notice beiter survival from
the trees that have mycorrhiza on the roots, Building up the enzymes and
hormones is alse important. Ve krnow there are certzin chemicals in the
fertilizer to help build up the siock., Tt is my belief that trees in a
dormant condition and perhqps in storage will build up certailn enzymes in
the roots after the roois have been daniaged and give the trees an initial
start. It is a big ¢¢eld and T think it is time for us to follow British
Columbia and get down o factg of fertilization so that we xnow what we are
doing,

websters What is nycorrhiza?

Wrishkt:

Schroeade

Aricht;

Primarily a parasite. It azts 1like a parasite. It develons on the 1ittle
ractiets and root tips. e often brezk a 1ot of them »ff in our opera-
tions. If we can plant a tree with a lot of the root tips intact, it is
better for the tree. Tt secms that the goil ear be innoculated to grow
more of the rycorrhiza on tne reot Tips. It can be killed by apnlicaticon
of fertilizer and other chemicals. There are two tynes of mycorrhiza.

One 1s a pqeudo mycorrhiza and the other is the true formm. The true
aycorrilza 25 beneficial 4o seecdling growth.

r: Sone experiments show that survival was practically nil when there was
no myeorrhiza, How can you control conditions so as not Lo leose the
true mycorrhiza?

Tt requires a lot of experiments. You have to do a lov of work in a sya-
tematic manner and run testis

Augensteln: Tr. wWaters Iron lissouwla has pgiven us sore help in building up mycor-
rhizu in cur nursery. /e did this by use of red clover, 23 a cover
crop. It appears to do more than any other type of soll crop. Vhen

we started, we used the red clover and myccrrhiza increased and our
s0il holds necisture better. Clover was sowed everprhere in barren

arcas Lo hold the scll and keep the weesds dovm. e do not plow 24

under uniil we need the area. Vo sow the clover in the spring cne

year and plow it under a year and a halfl later.

-

Cazimizn Jebster: In using soiling crops yeu need sufficlent land to handle the

nroper crop rotation,

liclermitt: e are firm belicvers in cever crons. T am going 1o start on the use

Lanquist

of wnite swect clover. e unlow it under the second growing seascon.

e nove been raising a combination. ALl year we had Austrian field peas
and winter barler. Before plowing, we mow it down with a tandenm roller
irn the winter time we ralse vetch and ocats, If you have vacant lands,
it 15 recomnended that you plant that area to sone good cloaver that
puilds your soil.




—30w
we could nmot get alors without peecern manure crops. Our land is complete-
ly idle for a yecar and we operate on 2 five year rotation rlan. The best
way 1o get the land back in shape is by using greern manure crops.

Spilsbury

I an plag we are getting away fron
orpanic natter. T believe we
pest. talk about

should be
mamure bringing in weed

ol

grecn mamure crop, I believe, 1s a good thing for our soil.

commercial fertilizer, and into
pulldine up our seil with com-

seed, GSetting compost by

I think

our comnmerciszl fertilizers kill off cur ezrthviorms.

¢ dow much compost are vou able to make in -+

Languist:

Aupenstein:

e use sawdust winter mulch, Fir

broken dovm,
n; Ve had scme expericnce with it.
triea was Loupglas Tir and Lodrepole pine.
resin that zot into the scil and we had it
would becorme itoxic.

the fir. FEesin never leaves the sawdust.
Crairman Webster:; I rcacd an article to the effect that
out any toxic danzer.
Spilsbury: Fir sawdust 1is being used as a 3-inch rulceh
o vicinity without any toxic effects.
Schroeder: A commercial nursertman in Yakima uses pine

LcDaniel:

Wright:

Chapin:

Chairman

resin is rnot soluble in water and therefore

+4e have been using alder sawdust.
the seed. There a warning that after you
ground vou must add amonium sulphate
in breaking down the sawdust.
with savrdust,

15

hurus,
Ve collected
=inch layer cn the groun

A good soil building is
fertility fell off,
trees.  Tie ouat oo 2-3
very ruch.

sawdust which iz old and

Qur soll was heavy,

w& have one nurs
sonie duff in

yoar?

paatially

frald

The sawdust we
Ve find that it contains a
tested and found that it

There was less resin in the lodgepcle than in

we could use sawdust with-

on siravberry beds in our

sawdust, He claims that
is not harmful.

vie used scme of that for covering

viork the sawdust in the

to replace the nitrogzer taken ocut
Gardens and pear orchards are nmulched

the soil
der the big

ery in which

1
e

LAYCTS

id which Zrproved the soil

If you have a seed bed ard put straw or sawdust in it and sow vour seced

on this soil yo

lack of nitrogen in the soil, vou weuld

probably et very little danping
orobably

off, “hen thore is a
et siunted growth.

There h4s been quite a 1ittle work donec on the uce of rcrasses as green
manure crop and soll building crop. Sheep's fescue and all fescue is
goed, It makes the soll more friable. A farrer has plowed a pasture
tnat has run out and with the use ¢f srasses has renewed soil with very
gocd success.,
webster: [Hr. Svilsbury, we arc obliged %o you for presenting the tonic
and lending such an interesting discussion. Cur next sublect
of sced CTratl?*c wWicn will be presented by Homer uard, Hursery-
man for the State of Lasnlngton Divigion of Iarestry.




