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ASSESSMENT OF SOIL PROPERTIES AT THREE PROSPECTIVE TREE NURSERY 
SITES, WHITEHORSE, YUKON TERRITORY, 1972 * 

by Ivor K. Edwards 

Three sacple3 of coil were submitted for analysis namely, 

Ri v<!rFlatc, Old 3urn D..-'ld Hot Spring Road. Each sDlllple was composed 

of about six incl1es of mineral soil belu~ an organic layer but ao a 

result of shaking ~ route to the laboratory, both layers had become 

nuxed in varying degrees. Only in one case, Hot Spring Road, was it 

~till possible to separate most of the mineral layer from the organic 

The.:;::: -.;ras only partial 6UCCC:3S in separating mineral from orga.'1ic 

:.L_..:.:...r::':~l ir~ the oth~r t'\70 ::;a:r.:tplcs. Therefore.,this :-eport pertains to the 

o~g~~ic fractions of the Rot Spring Road site but only to the 

n::.~ara1 fractions of the River Flats and Old Burn sites. 

Description of Samples 

1. River Fl;::.ts oan::ple 

The secple conoisted of a thin noss layer over D..~ organic 

lc.je;: t.h::.t ;;ras a::ound 1-2" thick. I~ediately below this, the mineral 

":;0::'1 CCt:i.::;:!.3ted of a thin$ dark bro":m scndy layer enriched with hu;::.us. 

'ii"Lis Zr:c.dcu into fine p yello~'7ish b1:ov.'n sand that was matted with roots 

and concretions of organic Ilctter 3Ud at about si:: inches, this layer, 

in turn) graded into brov.n sand. ~bere was no evidence of either 

cottling, glcying or salt accumulation. 

~ite spruce cones and needles and aspen leaves wer~ pr~oent. 
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2. Old Burn 

Th..:! ::;a;-;,p1(;. conei3ted of a moso layer ove:- a.thin Lu:..--..lS 

lcycr that 'Was p.:.rtiully mixed ",ith the. mineral soil. The. latter 

CO::1s!ste.d of verI fine. yellowish brown sa."'1d that was mutted with roots 

a.~d contained flecks of ush along the root channels. There was no 

evidence of mottling, slaying or the accumulation of salts. 

Cones and needles of lodgepole pine (P. contorta) were 

present. 

3. Hot Spring Road 

'Ine s:lli.?le consisted of a moss layer over a 311-thick 

orS.1nic lcyer th.::.t contained decaying leaves and bits of \Jood. The mineral 

soil ,~as a vcr:y fine yellowish brmm sand that was also mat.:ted with root:::: 

":':1.d ccnt:::.irH"-d flecks of ash and organic matter along root channe.ls. :No 

Lo;;;:1iag. glcying or carbonates were present. 

!:~ccdlcs of lodgepole pine (f.. contorta) Were present in the 

C:u~f 1:::.yc1" xd1.ich doc carried Arctostaphylus, Cladoniu, Polytrichum, 

Larcl:.:::...ti.n. and a specie: of grass. 

Phy;;;icc:l Analysis of Sol~s 

?hy.slc.:il sl1.:J.lyses of the s3mples 'tvere comprised of rnach.:mical 

~~.:ilysi~ Zor tC7.ture end water holding capacity. The results arc ~hc~a 

:L!1 T.::.blc 1. 
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Tcxtu,r; 

:CoCh River f.lats and Old Burn a.re sir:d.lar in t~xture - s.:ndy 

lo.::n - iJhercas Hot Spr:!..~g Road is a locru. The amount of el«y is similar 

in all ti.1!'2e sar.:plcs but. 1:0:: Spri'-12 Roc.a hWl tiJiee as :r.uch silt :::'6 the 

others. Although the sand content of Liot Spring Road is only t\vo-thir<!:; 

the anou.'1t in either of the. other f:':.70 onmples. its dra1na~e appears to be 

good. There was no evidence of mottling or sleying thus indicating that 

the water table is sufficiently deep for most of the year. Also, the 

plant species fOlli,d on this site indicate well-drained conditions which 

are eo:r.ducivc to u.?id '·12rITt:!.ng in the spring. 

EO'i!ever) only a rclativ<::ly thin portion (4-6") of minercl soil was 

St'::.}J..iid at each site and subsurf::!ce drninllge is not kno'tm. On a textural 

busis the River Flats and Old Burn sites are to be preferred for conifers. 

Z:.c ';.Jater holding copadty of a soil indicc::.tes the a!:10unt of 

'·;'::I.:e:t' th<1t is D.v;:.iIable to the pls-,t. It is the difference bet\·?een the 

':':::cu,::t held at field cur>acity (i.e. <:loil saturated but free of e~;ce.ss 

1 the :;''£;',ount prcoent at the wilting point , i.e. when plents 

'l'hc: data in T:.::.ble 1 indiC.:ll:e that Hot Spring Road he:.s th~ 

hi,):lD.ct '];3.tcr holding capacity, 18.9% (1.67 acre-inches). This io not 

::.;:::c~)dci1.1g in vieVl of its higher pcrcentaze of silt-pIus-clay cO;:i}a:.'\::.;l 

1 ~ 
:,:~ __ t:1C lc;~oratory, coils arc equilior.::.tcd ,lith neZ.:'..1.:iv::; ?::;:;S::H..:i::2S ol: 
1/3 :::,'; 15 .::t!:1oSpherc3 to simulate field capacity and wiltinG poin-;:, 



TrJ,18 L Phy;_:J.e::<I hl 1:J of r:ro;:;rQctJ ve Nursery Sites - \;h:tt('1101-,-::~, YL:-.on 

Site S;::c:;)le 
--·-~;·~:(;-·---·-------~~~·t----"-·--- Cl;~'-------;~xt~~---'--;'~~oi~3t~;;~: at -----~~~-~.-·3 

o. ,.. C! • 1/3 1 15 2 "I I. 10 I, UUll.-- c:-:tn. h 

-"-~-----""---'-"-'--'-----'---"-----------~"------.--._-_.- ..... ~-------

Rive i." 
Flats 

01;:1 
Burn 

Hot 
Spring 
Ro<-~d 

nJ_llern.l 
soil 

nincral 
soil 

org.layer 
mineral 
so:t1 

68.00 

67.27 

44.63 

20.60 ll./tO 

22.1:·0 10.33 

42.38 12.99 

Saudy 
Loam 

Sandy 
Loam 

Loam 

21. 9!} 5,,72 

17.66 3.8/. 

23.04 4.14 

1 Soil f'·0igtl..\r~ held at th.f.s tc!t~sion s:tr:!ulatcs field cap:1city or reLloval of CACCSS l;:oisture from a 
sD-t:vr,"ted soil. 

2 Soil Dol8ture held at this tension siriUlates wilt:1.ng point or that point beloW' which no weter is 
a-.rdl[l.'!Jlc to the plant. 

IG.22 

13.82 

18.90 

3 Hater holding c,spac.ity is the d:lffe;:"cncc bC!t:~leen the r::oisture content at 1/3 atm. and that at 15 etm. 
and if; the [;l;1ount of Hater av~i1ablc to the plant. 

~""::'--



'':'::,,:; ... r::tcr holding cc.~c:city of 

,;.~ t!:ia £i::c co..:~;):::::<..;d t.o ::!ot Sprinr; Roc.d.. Tne Old Ilurn oite !i.~t! t:tC 

:'0\7C.':: \1':::'::.:;:- 1.101dinf.; cu?acity~ 13.3% or 1.22 acre-inch.::s • 

.::c;:.;:;-incr1'::';::; it i.e J..?:purent that 311 thr.::e sites arc deficient in their 

,,\'oi:ity to :'.:e:ct trw t-l.7:ter requircr.:cnts of tree seedlings and 1r:cig:ltion 

'Will 1.::: nccc(;Gzury. ;,':... adequate G1.:pply of tloisturc for ;:.ny plant p=c-

St:ppOSC3 t:lc:t: the soil surrou71dinr; the roots are at, or close to, field 

capacity' (1/3 atn. tension). 

It is not possible to advise on a1irrigation schedule without 

cl:!;.:~,tic ([r·ta f0r t~1.C r~rca curin~ the gro't-:ing season. Shorter and more 

b)7 \12-1 0:: su::::facc rU!l-ort, is to be. ~:voided. 

C;:Jod quc.lity i~rig:::i:ion t<J:.1tcr is esscntic.1. It should be low 

:;.)lu7Jl..:; :;cltsspreferably having an electrical' conductivity of less than 0.250 

:"·_.~_0 ~.G;::: no';: c::c:.:::.:::; 10. ~~1::': oo:~on content should be lcs~ tnan Q.S pp:::l. 

::;:~(;t:l.c. bc .:;;.round G. O. Cncuical analysis of t~e irrigation 

thc·.:cfo:.;:e: Gtronsly adviscG prior to its use. 



- G -

Ch(~m.ical Anulysi!l of Soils 

T.::blc 2 :::am]3 tllc re.sults of the chemical analysi::! of 

cincral soil of Ri vc:r Flets and Dld Burn and both the organic and 

:::incral fr.:.ction:;; of llot .Sprbg Road. 

Soil RC.:J.ction - pH 

Both River Flats and Old Burn samples were neutral. On the 

other h~~d the organic and mineral fractions of Rot Spring Roed were 

Doderately acid (pH 5.75) and slightly acid (pH 6.20),respectively. By 

mixing the humus with the mineral fraction, the pH of the latter was 

/ redu.ced t.o 5.90, i.e. Inoderately acid. 

In vic,,; of the optimu:r. pH requirement of 5.5 for conifers, 

tllC Eot Sp::ing Road site might be favored. UmY'ever, pH ca.."l be cuitably 

lc';]cr.:::d by the epplic.o.tion of sulphur and so other cheoical 

c.:~.J:;::actcri.::;tic::;; have to be considered. In order to benefit from the 

.:.cid. hU:"Jic t1::tcrial it chould be ?lcwed into the tineral soil during 

pr:::n;:r:.::tio:1. of thc cc.:lected site. Of course, it is quite possible that 

t:1C!' o!'2;.r:nic l.n.Y<l.rs of the other 1:':70 aites might have been Gufficiently 

.::.cidic to .:.dcquately lowex.,through mixing,the pH of the mineral soil 

c;)lcycu did not ler.d itself to a proper separation of the or3~"lic and 

~~ncr~l ir.::.ctions in the laborato~y. 

ConductiVity 

~nc total salt concentr.r:~ion in the s~les as indicated by 
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_::'~c:t"-·it.:..:::.l co~-:.dt;.ct::'\Tlty is 'lcite 10\J aad .sl:ould pr(:.:;;.;at no saliu::ty 

:~.:-;:.:;.:::.rd to trce scc.::'lLL~~G. /.~.n electrical conductivity of 4.0 -.:.illin::i.os!cm 

c~o~s c~~ tolcrc~e before yields arc restricted. 

Rc::u1'cs i..~dic.:::.te that the wineral soil from each site is low 

i~ orG~ic oatter. Or3~~ic ~~tter content is an indication of the l~vel 

of nstur.:::.l fertility end 5-6 per cent is representative of the plow layer 

of rr.o~t .:::.~~iculturul soils. 

There probcbly is insufficisnt precipitation to leach humus from 

the o:q:;.:::rl.c ZOi.1(; into the underlying rd.ueral soil. Although the dute 

crlO';l thct ::uncrel soil fro::n River Flets and Old Burn t-lcre higher in orgenic 

r;c;lti:er thun thet: from Hot Spring I(oad it must be pointed out that o::.ly 

in th~ latter case was there a co~plcte separation of or~anic and mineral 

;.::~:;.::cri::il. Thus> it is quite pos:::ible that the values shotm for Rive..: 

PI;:::::; and Old Burn reflect some ccnte:..-::.inatiol1. "-lith humus. 

HO\Jo.vcr> the crgr:.."1ic r;cattcr conte;:'.t of the orgc.nic layc:: at the 

Eo!.; S?rinr, Rend site is sufficiently h:'Zh to be of value to the 1:,i1:er.::1 

:.:;;:;::'1 ';;;:-!Ci.1 both are mi:{cd. Plm7inc-in of the hud c material is -::::~rcZo::e 

:';:j:::t .:::.d.vi:.::ublc in the p::epaxD.tion of ;::ny of these sites. '.rILe r;::tc o:Z 

iollo';,ing plo~lin::; and nutrients a::e released to the minero.l soil. 

Nitrate nit:::)[;z:1 is ill. indic.::.tion of the levcl of ::::icro::'i.::.l 
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,~..;::lvi'::l ,.::,,:.G. th<..! cvo.ilc.bility of ~·.it:::o::;cn for pl.:nt usc. ':i:'c.:'lc 2 

.:::.11 [;it:cc (5-G lbc/ c.crc) c-"":d i.'J. ti::c humus layer thc.t \l.:lS ~..:.lYDcd 

(7 Its/ .:::.crc) • It i.e po:::;;:;iblc tl:ot: ouing to relati vcly cool su;-:.n-.ct"S, 

t:~_ occtc::L::.l clcco:.:pocit:ion of org:mic l.:k1.tcrial is restricted. Thus the 

r.:':";:::os0:-' y::.:;:.::;cnt is bc:iaS held in e!l. orzcnic form instead of being 

COi.1Vcrtc';': ':':0 <In inorgal.1.ic one in ,'lhich it 'Would be available to the. 

,,':.. .. 1 cpplicc::t:ion of nitro::;en co en:monium nitrate at a r;::.t:e of 

100 .l..iJ~:; ~:J per ncre (300 100 c::Jt:on1um nitrate per acre) is r.acori::::znded 

{;o;: e~,ch 0:::: thc rirct t~JO yecrs of operation on any of th2SC siteD. 

Su":;)::;;:;q'L!cntly the a'1'C.ual application may be reduced to 50 los N per acre 

(150 1b3 ~20nium nitrate per acre) 

Phospho~..!s 

~1C level of pl&nt-nv~l~blc phosphorus is adcquct~ at all 

-.::::::",e ~::'tCG .:no .:pplic<?tion of phosphorus ,-Jould be unneccss.::l.ry d'-lrinG tr.e. 

i'~"d.tid yc,:1:' of opc:::-D.t:ion at iX:.l.y of the sitoo. The level of p1'.031'ho:"-':8 

c:: :t:.VC;'l:' :i?l""ts, 114 Ibs/acre, is almost twice that at either of the other 

.::.cre; ..:.:-.d cvcn then, the :::;oil pH zhould be below pH6. 0 for maximum 

It <;-lould be. aclvisub1c to check ;;::le 

::::;0::'1. pno.:;phorus level ut; the cnd of tb:: zecond gro.dng Gcccon. 
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? o'2:n GE~ ~t.tl~· i -----
A(12.c:u~tc le'lols of poc<:.sc.:imll E:::;:! present at ell sites to 

C!'O:Jt:1 for 30:'10 ye.:>.::o, it appears thet the soil :uncrnls prcsc:1t ara 

':;u1c: to :':810.::..::;c sufficicnt :::>otru:;::::it:m. to replace that used by p1cr.ts. 

D.:,t.:J. :.:.'rO:::1 ~Iot Sp::.-ing Roc.d :!'::1dieate that potacsium in the hurnuo layer is 

2.1:;0 cdcqu.:::te. It: can be CGsu.::::'.ed that: t~1C other tT.vo sites 'tlould be 

S::'1:';::'1.::::: in thi8 respect si.'1.cc the levels in the mineral soil are h1g11. 

In o::deL to bcncfit irc~ the high potassium in the humus, it would be 

~d\Vlsnble to mix the hu:nun into the Luneral ~oil. 

l:.::.othcr i:::.dicc.tion of the m.::.it3.bility of these OitC3 for a 

c::::.tion c::c.1tange cap.::.ci ty. ::U.vcr Flats is highest with 

33.53 :2.c.ilOO g co::.,.)tl.t"cd to 23.92 nnd 16.21 !il.e./100 g for Hot Spdnz 

::::0<:.2. G1Q Ola 3um) rccpec:ti vcly. Since all three sites have cuf~icic~t 

C::~:l..:rr-~:=;c;:;01c: D.:.lSC3 for plant tl.cecs, the River F1nts site is to be 

:':,::::ozc.6. 0 •• .::..ccount of its hi2:h cation c:;;:change car>.:lcity. This i,~c.:!.catc:J 

::,:.:.C::ic::.::::::; lor a lcnscr ii;;ration. The soil at this site ic .r.L;o h:!'Z:lC:':;::; 
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in pcrcC!nt~be 1:>:::se saturation 96. 7;~ ;::.r:d this is of advantage when the 

:;oi1 is r.lixcd 1;.;ith the more acid o::G~nic layer on the curiac\.!. in 

<ldditio:,l., the c.::.tioa exchange cnpacity of the resulting mixture ,,'ould 

bc hi~hcl.· t~u:!.n thut of the Lu.neral soil itself. This is so because, 

as the Hot Spring Road ex.:?ople sho~]s» the exchange cspacity of humic 

oaterial is always much greater than that of mineral soil. 

Selection of Nursdry Site 

On the basis of physical and chemical analyses of the samples 

aubmitted, the sites can be ranked in order of their general 

suitability, as folloHs: 

First 

Second 

Ti1.ird 

7..iver Flats 

liot Spring Road 

Old Burn 

River Flats is 8uI1erior to the other tHO sites on the basis 

02 cotio:l. exchange cap<lcity .:.nd e:.;::::h<:';."LZ,;eable ce.tion and pho:Jphoruz. 

I::.c i.:e::[t:.ure: affords less wat::;::: holdin~ c:lpacity than Hot Spring .load 

but since irriga~ion will be necessary the availability of soil 

;.::.oisturc is 2.ssurec. The neutral j?li of River Flats soil, althOUGh 

hlsher ths:l.1. that of the other soils t can be suitably amended. 

HO,\lcver, it should be re-enrpho.sized that these conclt!sions 

h~va been b~sed on ~i inadequate number of improperly sampled soils. 

T::-.; cont.:::::-.ination of soil horizor:.o cannot be ruled Ot!t. Fur::hernore, 

the author is without any kn~7lcdz~ concerning the gross charo.cteristics, 

::UCll as topogrsphy, draina::;;e and sub-soil conditions, of the sites 
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co~:cenwcl. These arc extremely ir.:;;ort.:.nt ll:Jpects of thc oito selection 

process. There fore the conclu:;ionc that have been dru\..'U arc ell 

subject to these considerations. 

Rccow~endntions 

1. PloJ] the surfnce litter .::md humus 1uto the mineral soil. 

2. Plo •• in sulphur at the rate of 500 lbs. per acre in preparing the 

seedbed. 

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. per 

cere. 

[,. 2io c;1plieation of phosphorus or potassium is necessary at the 

present ti~z but arrnnge to have the soil tested at the end of the 

seconu gX'ctiing season. 

5. Once the zrou...d is broken by plO\1ing, the rate of decoreposition of 

orgcxiic matter will increase r~pidly and, with continuous cropping 

of the area, it could be depleted in a few years. It would be 

ndviscule to have a supply of peat from which to replenish the 

orzenic matter in the soil. 

6. Check the Ciunlity of the irrigation water. 

7. Irrizatc judiciously. Frequent, short wetting periods are alwoys 

to be preferred on 't-lCl1 drained soils in order to avoid undue 

leachinG of soil nutrients. 

8. In c110081nz Il location, it i3 most advir,ablc to ::;elect fairly level 

:.;rouau (;::a:d..r.mr:l slo?c 1-2 pel." cent). Avoid basino where IIfrost 

pocket::;" are likely to occur. 
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9. Loc.:!te close to or slightly south of the area in which nursery stock 

is to be field-pl~~ted. In this way climatic conditions at the field 

site will be more suitable for the lifted stock. 

On the basis of physical aad chemic3l analyses of the three 

Gamples submitted, the River Flats site is recommended above the others. 

It is sandy loam in texture and neutral in pH. Its cation exchange 

capacity, phosphorus and potassium are adequate for a conifer nursery. 

Nitrogen is very low on all sites. It ia recommended that in the 

prcpo:r~t:ion of this site, surface hUiliUS 0.:'11. 500 Ibs. per acrc of sulphur 

bE; plm,cd into the illineral soil. 300 los. per acre of ammoniUl.'1 nitrate 

.should be ul'plied in each or the fir..:;t: ';::tvo years. Judicious irrigation 

ltlith coed quality water is advised. 



It. 

l~61. Po:ccst tr8c nursery l':W.U8.;:;6l:.cnt. 

C~ytc.rio De.partu::r.t 0:': !..;:ct'.d& U4i.d Forcsts 74 l?p. 

';?orest nursery practice in the 

L<.:l:C s:.:::tcs. 'Ut,-itcd States Depat't~nt of Agricultu::e 

1954. Diagnosis and i~prove~s~t 

of und all:ali ~oils. U.S.D.A. Handbook No. GO. 

(October 1972) 
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