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ASSESSMENT OF SOIL PROPERTIES AT THREE PROSPECTIVE TREE NURSERY
SITES, WHITEHORSE, YUKON TERRITORY, 1972
by Ivor K. Edwards

Thrce samples of goll were submitted for analysis namely,
River Flats, 0ld Zurn zad Hot Spring Road. Each sample was composed
of about sixz Inches of mineral soill below an organic layer but as a
result of shaking en route to the laboratory, both layers hed become
| zixed in verying degrees. Only in one case, Hot Spring Road, was it
£till possible to separate most of the mineral layer from the organic
cnt. There wos only pertial succecss in separating mineral from organic
weecrial dn the other two samples. Thereforve,thls report pertaing to the

2

minceral znd ovgoaic fractlons of the Hot Spring Road site but only to the

Deacription of Samples

1. River Flots sample
Tha.sample conslsted of a thin moss layer over an organic
Loyer st was avound 1-2" thick. Imnediately below this, the mineral
coll conslzted of a thin, dark bromm sandy layer enriched with hurus,
cuis graded into fine, yellowish brown sand that was matted with roots

and concretions of organic matter and at about six inches, this layer,

+

turn, graded into brown sand. There was no evidence of efther
rotiling, gleying or salt accumulation.

Thite spruce cones and necdles and aspen leaves wera prosent.

* Research Scientist, Northern Forest Research Centre, Environment
Canada, 5320 - 122 Street, Edmonton, Alberta T6H 3S5.



2. 01d Bumm
The sauplc consisted of a moss layer over a thin Lunaus
layer that was partially mixed with the mingral soll, The latter
conglsted of very fine, yellowlsh brown sand that was matted with roots
and contained flecks of ash along the root channels. There was no
evidence of mottling, gleying or the accumulation of salts.
Cones and needles of lodgepole pine (P. contorta) were

present.

3. lot Bpring Road

The sauple consisted of a moss layer over a 3'-thick
orgenic layer that contained decaying leaves and bits of wood, The mineral
s0il was a veyry finc yellowlsh brown sand that was also matted with roots
cnd contained flecks of ash end organic matter along root channels. XNo
wotcling, gleying or carbonates were present.

N¥eedles of lodgepole pinec (P. contorta) were present in the
¢uff layer which also carried Arctostephylus, Cladonia, Polytrichum,

tiarchzntia and a specie. of grass.

Physical Analysis of Solls

<

Phycical analyses of the samples were comprised of mechanical

gmalysis Ior texture and water holding cazpacity. The results arc chewn



Texture

Zoth River Flats and 014 Burn are similar in texture -~ sandy
locm - whercas liot Spring Road is a loem. The amount of clay is similar
in all thrce samples but Hot Spring Roed hus twice as much silt zs the
cthiers. Although the sand content of iiot Spring Road is only two—-thirds
the amount in clther of the other two samples, its dralnage appears to be
sood. There was no evidence of mottling or gleying thus indicating that
the water table is sufficlently deep for most of the year. Also, the
plant szpeciez found on this site indicate well-drained conditions which
are conducive to ranid warming in the spring.

However, only & relatively thin portion (4-6") of mineral soil was
cezrpiéd at each gite and subsurface drainzgoe 1s not knowm., On e textural

basis the River Flats and 0ld Burn sites are to be preferred for conifers.

Watar Holding Cavacity
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rater holding capacity of a soil indicates the amount of
vorer that ig available to the plant. It is the difference between the
amcuat held at field capacity (f.e. zoil saturated but free of excess
{,p < - e LN . l .
vologuve) end the ovount present at the wilting point™, i.e. when vnlants
F !
con 2o longzer obtain water fronm the soll,
The data in Tsble 1 indicate that Hot Spring Road has the
hijucst weter holding eapacity, 18.9% (1.67 acre-inches), This is not
curpricing din view of 1ts hicher percentage of silt-plus-~clay commarcd

Lo tuc oihers,. Finer particles contain a greaster total pore cpace as

2 coils are equilibrated with negative pressuzes
tmospheres to simulate ficld capacity and wilting poing,



Table 1. Thyelenal fnniyeis of Prospective Nurseyy Sites - Vhitchorse, Yolon
e : - - - ) — : - 5
Sigo Scuple Srnd Silz Cloy Texture Z Moisture at W.H.C.

% % % 1/3 atw.t 15 aen.? %

Rivar nineral 65.00 20.60 1L.40 Sandy 21.94 5.%2 16,22
Flats soil Loan
0id nineral 67.27 22.50 10.33 Sandy 17.66 3.84 13.62
Burn soil Loam
Hot org.layer - - - - - -
Spring mineral 44,63 42.38 12.99 Loam 23.04 4,14 18.90
Road soll
1

Soil rodsture held at this tension sinulates field capacity or removal of excess moisture from a
satureted soil,

Soil moisture held at this tension simulates wilting point or that point below which no water is

avzilable to the plant.

Water holding capacity is the difference between the moisture content at 1/3 atm. and that at 15 atm.

and is the awount of water available to tke plant.

»-"7,..
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viofoer araza for chsoinidon.  The water holding capaclity of

to waille lower, 16.2% (1.43 acre~inches), ig not signiiicantly
o This ercld ue due to o ogreater provoroion of very fine cand
ite compacved to Hot Spring Road. The 01d DTurn site had the

nolding copaciry, 13.3%7 or 1.22 acre-inches,

When ci:a weter holding canceity is conslidered in terms of

2o it Lo apparent that all three slites are defleclent in thelr
o meet the water requirements of tree seedlings znd irrigation

ccessary.  An adequeate supply of moisture for any plant pre-
that the soill surrcunding the roots are at, or close to, field

it is not poscible to advise on mirrisation schedule without
dota for the arca during the orowing season. Shorter and more
ivrization nverlods zre advised in early sezson. Soil washing,

Guriicy of Irrication Hater
Cood qualicy fryigztion water is essenticl. It should be low
¢ colte,preferably having an electrical conductivity of

cnme  Tuoe gediun content shiould be such that the sodium adsorption
not cresed 10, Tho boron content ghould be lesz than 0.5 pom.
Sie i chould be zround (.0. Cheomlesl analysis of the drvigation

thevcforze strongly advised prior to 1its use.

less than 0.250



Chemical Anaelysis of Soils

Tcble 2 zhows the results of the chemical analysis of
mineral soll of River Flets and 01d Burn and both the organic and

mineral frzctions of Boi .Spring Road.

tF

Soil Peaction -~ pH

Both River Flats and 01d Burn samples werxe neutral. On the
other hand the orgenic and mineral fractions of Hot Spring Roed yere
noderately acid (pH 5.75) and slightly acid (pH 6.20) ,respectively. By.
mixding the humus with the mineral fraction, the‘pH of the latter was

! reduced to 5.90, i.e. moderately acid.

in view of the optimum pH requlrement of 5.5 for conifers,
the Hot Spuring Road site might be favored., However, pH can be sultably
lowered by the egpplication of sulphur aznd so other chenmical
characteristices have to be considered. In order to benefit from the
oeld humic material 1t chould be nlowed into the mineral goll during
prepariiion of the sclected site, f course, it is quite possible that
the orgenic layers of the other two sites might héve been suffilciently

to cdequately lower,through mixing the pH of the mineral soil
bencath thwen. Howvever, as weanticaned eariier, the saipling technique

ernloyed did not lend itzelf to a proper separation of the orgonlce and

£

~

winerel frcetdlons dn the laboratory.

Conductivity

2

The total salt concentrafioa inm the samples as indicated by



Tehle 2. Chomdenl Zaelysis of Preopoctive Fuvooyy Slton - Vhiitahorne, Yulion
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Sieo Strple pll Covlucidvedey Gt H03~H Aocdly K ! Evchaorneachle Catican (ma/1CCop 0 Conoo
. . ‘ o . ? ) ¢ 3 T, )l S
Gulicefeny % (Ibs per acre) | Ca g Ha X DU CHEV A R
i ! i i

EIL.vex: Mneral |(7.00 0.112 2.27 4.9 114.4  (172.6° 9.6 0 21.37 1 0.88 | 0.22° 1.10 33.53 RPN
11W, Soil

;Old Minoval '
zﬂurn Soil 6.85 0.057 1.63 4,9 64,2 1201.0! 4.83 9.4310.81 | 0. 26 0.84 156.21 Y
! :
Uot Osrg.Layor 5.75 0.120 45.83 7.0 18.3 |2
Spedng
Road Hineral !
Soil 6.20 ¢.128 1.07 6.0 00.7 [223.4] 4.50 | 16,57 | 0.80 | 0.29 1.74 25.92 RN
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128,51 7 60.82 1 0.88 | 1.65

Orgoalc Hatter.

-

Catlen exchange ecapacity is totcl exchangeable cations.

B'L: @ satuvatdon, 4 1o (Ca + Mo + MNa -+ K) x 100

“c.1.C.




“icetriecl conductivity is quite leow and shwould prescat no salinity
1

wasord vo tree ccediings.  An electrical conductivity of 4.0 millizhos/em

-

s gencrally ascociated with the wavinom level of salinity that most

crons can tolerete before yields are restricted.

ate that the wmineral soil from each site is low
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in organic matter. OCOrzenilc matter content is an indication of the level
of nctural fertility and 5-6 per cent is representative of the plow layer

moct cgricultural soils,

G
Lot}

There probably is insufficicnt precipitation to leach humvs from
the ovgonlce zone into the uanderlying wineral soll. Although the data
chow thet nineral soll from River Flots and 01d Burn were higher in organle
omatter than thet from Hot Spring Load ir must be pointed out that ounly
in the latter cace was therve ¢ complete separation of orzanic znéd mineral
mazicerial. Thus it is quite poscible that the values shown for River
lcss ond 014 Bura rveflect zome contamination with humus.

Howaver, the organic matier content of the owrganlc layer at the
ot Epring Road site is suificiently hich to be of value to the mineral
¢oll when both are mixed., Plowing-in of the humic material is therciore
moct advicable In the presaration of ony of these sites. The rote of

K

cecceomposition of orgenic matter Io generally most rapid

immediztoly

~

following plowing and nutvients ave rcieascd to the mineral soil.

Nitrozen

LS

o

Nitrate nituosen is an indication of the level of mierobial



cotivity ood the avoilobility of witrozen for plant use. Telle 2
chows thot nltrete nitrogon ds extuicmely low 4in the ninersl solls froxm
2il cites (5-06 lbs/acrc) crnd in che humus layer that was amclyscd
{7 Ivs/ecre). It ic poscible that owing to relatively  cool gummevs,

thu boectorial decomposition of orcanic material is restricted. Thus the
nitrosen pracent is being held in en organic form instead of being

convarted Lo an inorganic one in which it would be available to the

sn gpplication of nitrozen oo gowonlum nitrate at & rote of
180 1bs d per cere (300 1bo aummonium nitrate per acre) is reconmmended
for cuch ol the first two years cf operation on any of thesa sltas.

Subcequently the annual application may be reduced to 50 1los N per acre

The level of plant-avaellicoble phosphorus is adequate at &ll

wazee sltes and epplieation of phosphorus would be umnecessary during the
fniticl yeor of operation at any of the sites. The level of phosphouus

at River TFlats, 114 1lbs/acre, is almost twice that at either of the other

gizas ond this would be cuiflciznt for the first two years of crosping

ot lezst. The wmianimum level of phesphorus should be around 50 ibc per

.

o~y Pp——" - un 2
cere ond cwen then, the

soil pH zhould be below pH6.0 for maximum
2ilebiiity of ¢his plosphorus. It would be advisable o check the

coil phoophorus level al the cnd of the second growing ccason.



Adecunte levels of potcocium ara present at alil sites to

cavisdy the requivcenents of a coniler nursery. Having sustained netural

rrowtn for zoume vears, it appears thet the soil minerals prescnt are

a3

cole to uvolecse sufficient npotecoiuvm to replace that used by plants.

(39
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Doate from fot Spring Road indicate that potassium in the humus layer is

alco adequete. It can be agsumed that the other two siltes would be
similer dn this respecet since the levelz in the mineral soil are high.

*

ren the high potacsium in the humus, it would be

Lt}

In oxder to boncfit

<

cdvisable Lo mix the humvs Inte the nineral soil.

Truehonoeobhle Catlons ord Zxchange Capacity

Lmonp tho exchenpzsbie cations, the prodominant ion at all

ather than coleiun which, in mony soils, is the
core eenmiia.  Heowevew, both goleden and magnesium, the more importont

re in suiflelent supply to satisfy plant

and megacosium dominate the exchangeeble bases,
fmother indicotdon of the sultability of these sitec for a
nurssry 1o the cotion enchange capacity. River Flats i highest with
and 16,21 n.e./100 ¢ for Hot Spring
Zocd cad 01d Zura, respectlvely. Since all three sites have zufilcient
ngeosle beses for plant needs, the River Flets site is to be
fovoved on account of its hipgh cation cuchangze capacity. This indicates
that vhen fortilized, the soil at thic site will be able to retadln mowc

PR R d -

autvicnzs for a leager duration. The soill at this site ic alvo highes

[ &3}



ase saturation 96.7% and this is of advantage when the
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coll is mixed with the more acid organic layer on the suriacce. in
addivion, the cetion exchenge capacity of the resulting mixture would
be higher then that of the nineral soll ditself. This is so because,
25 the Hot Spring Road exaople shows, the exchange capacity of humic

material is always much greater than that of mineral soil.

Selectlon of Nursery Site

On the basis of physical and chemical analyses of the saumples
submitted, the sites can be ranked in order of their general

suitability, as follows:

First River Tlats
Second liot Spring Road
Third 01ld Burn

River Flats 1s sunerlor to the other two sites on the basis
oi cation exchange capacity cnd exchangeable cation and phosphorus.,
Lto texture affords less water holding capacity than Hot Spring Zead

) e

noisture is assured. The neutral pd of River Flats soll, although

higher than that of the other soils, can be suitably amended.
However, 1t should be re-emphasized that these conclusions

hove been based on an Inadequate nunber of improperly sampled soils.

The contendnation of szoill horizons cannot be ruled out. TFurtherwmore,

the author is without any koowledg: concerning the gross characteristices,

Such &z topography, drainzge and sub~coil conditions, of the sites
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concerned. These are cextremely fwportant aspects of the site selection
process. Therefore the conclusionc that have been drawn arce all

subject to these considerations.

Recormendations

1. Plow the surface litter and hunus into the mineral soil.

2. Plow in sulphur at the rate of 500 1bs. per acre in preparing the
seadbed.

3._ For each of the first two years, apply 300 lbs. per acre of ammonium
nitrate (33-0-0). In each subsequent year apply only 150 lbs. pex
cere.

4. MNo gpplication of phosphorus or potassium 1s necessary at the
present time but errange to have the soll tested at the end of the
sccona growing seaaoﬁ;

5. Once the ground is broken by plowlng, the rate of decorposition of
orgonic watter will incresse rapidly and, with continuous cropping
ci the afea, it coculd be depleted in a few ycars. It would be
advisavie to have 2 supply of peat from which to replenish the
crgonic matter in the soll.

5. Check the quality of the irrigation water.

ol
.
(o]

rrigate judiciously. Prequent, short wetting perlods are always
£o be preferred on well draincd soils in order to avoid undue
leaching of soll nutrients.

8. In choosing a location, 1t ig most advicable to select féirly level
crovad {maximun slope 1-2 per cent). Avoid basins where Yfrost

pockets’ are likely to occur.



9. Locate close to or slightly south of the area in which nursery stock
is to be fleld-planted. In this way climatic conditions at the fleld

'site will be more suitsble for the lifted stock.

SUBRMARY

On the basis of physical and chemical analyses of the three
sarples submitted, the River Flats site is recommended sbove the others,
It is sandy loam in texture and neutral in pH. Its cation exchange
capacity, phosghqrus and potasgssium are adequate for a conifer nursery.
Nitrogen 1s very low on all sites. It 1s recommended that in the
prepavetion of this gite, surface humus and 500 1lbs. per acre of sulphur
be plowed into the wineral soll. 300 lus. per acre of ammonium nitrate

shiould be awpplied in each of the first owo years. Judicious irrigation

with good quality water 1ls advised.
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