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ABSTRACT 

Effects of soil moisture regime, soil texture, soil petrography and regional 
macrodimate on height growth and diameter growth of dominant jack pine 
trees were studied on various sites in northern Ontario. Sampling was confined 
to pure 01' almost pure, fully stocked jaek pille stands grO\ving on deep uniformly
sorted acid podsolizpd sandy soils. H('ight and diampter growth of dominant 
jack pine trees varied with the indiyidual site factors and their combinations. 
''lith a few exeeptioIls, the pattern of this yariatiol1 was similar ill both height 
and diameter growth. 

3 





CONTENTS 
PAGE 

I "TItOD(;CTIO:\ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 

tcnu;ST SIn: REraoxs 4E, 4S AXD 3\V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 

Climate Types. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. 7 

,Jack Pille Standt'.... .. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8 

Sandy Soils. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8 

::\I�;THoDS ........................................................ " 9 

Satnpling .. . . " .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 9 

Classification of Sites ........... .. ...... ......................... 10 
::\Ieasurement of Trees . . . . . . . . .. . . . . .... . . . . . . . . . ... . . . .... . . . .. . 11 

AnalysIs of Data. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 11 

HES(;LTS AX!) COXCLUSIOXS .......................................... 12 

EfTerts of Site on Jack Pine Height Growth .. . . . . . . . . .... " ........ 12 

Effects of Site on .Jack Pine Diameter Growth .. .................... 13 

GE:\ERAL DISCUSSIOX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . •  14 

SUJ\I:\fARY. . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 16 

SOJ\I:\IAIR}c . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . • . . . . . . .  17 

ApPISXDIX I: 

General Views of Some Jack Pine Stands in Northern Ont.ario . . .. . . . . 19 

ApPEXDIX II: 

Summaries of Data on i\umber and Age of Dominant Jack Pine Trees, 
and on Basal Area of Stands Sampled. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 25 

ApPE1\DIX III: 

Summaries of Data on Site Indices Based on Total Heights and Breast 
Height Diameters of Dominant Jack Pine Trees at Total Age of 50 
l'ears . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27 

I1EFEREXCl'lS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  28 



... -.... -.. 

c:::J 

@ 
l 

--
' ....... � 

....... -- --c.r SUP E: 
Ii' I 0-0-r:--_..... -7> 

� ..... 
............ 

� 

....... ....... _-......... Vi:> 
" 

FOREST SITE REGIONS 
in 

NORTHERN ONTARIO 
Seol, in mdu 

� 0 � � = 
� - ! ! ;j 

LEGEND 

........ Regional boundaries based 
on effective humidity 

Humid eastern regions, 2E, 3E, 4E, 5E 

(medium humid) 

* 

Regional boundaries based 
on effective temperature 

Main sample areas, 
Project 1'4-116 

Humid western regions, 2W, 3W, 4W 
(driest humid) 

Subhumid western regions, 4S, 5$ 
(moist subhumid) 

All site regions according to Hills, 

Ontario Deportment of Lands and Forests, 

Research Division (1959). 

l?rontillpiece-Forest site regions in northern Ontario 

\ 
t I 

\ 

I 

'QUEBEC 



The Effects of Site on 

Jack Pine Growth in Northern Ontariol 

by 

Z. CHROSCIEWICZ2 

INTRODUCTION 

There are several sources of information concerning jack pine (Pinus 
bank:siana Lamb . ) growth in northern Ontario. The information was presented 
either by groups of sites based on certain physiographic features of soil materials 
(Bedell and MacLean, 1952; vVilde, et aI, 1954; :Morawski, et £11, 19;'58), or by 
elasses of sites based on certain relationships between tree height and tree age 
(Plonski, 19;'56). However, none of these sources provided information on the 
actual correlation of jaek pine growth with the various site faetors. 

For this reason, the Department of Forestry established a researeh projeet 
to seeure additional data of a more fundamental nature. The objeetive of this 
projeet was to determine the effeets of soil moisture regime, soil texture, soil 
petrography, and regional maeroelimate on height growth and diameter growth 
of dominant jack pine trees as represented by site indiees at age 50 years. The 
growth on sandy sites in Forest Site Regions 4E, 4S and 3VV CHills, 1959), 'Nas 
sampled in 1958--.'59 (Frontispieee), and results are presented in this report. 

FOREST SITE REGIONS 4E, 4S and 3W 
Climate Types 

Using the sueeession of vegetation under speeifie landform conditions as 
indicators of the effeetive dimate, Hills (1959) delineated and subsequently 
defined the forest site regions in Ontario as maeroelimatie regions. Thus, the 

forest climate types aseribed to the various regions were aetnally based on 

combined difIerences in effeetive humidity and effective temperature. Aecording 
to Hills (1959), the forest elimate types of the three regions in question are: 

�Iid-humid warm-boreal in Site Region 

Moist-subhumid warm-boreal in Site Region 4S 

Dry-humid mid-boreal in Site Region 3W. 

The characteristie differences bet>\'een these climate types are evident from the 
terms used. ThE) climate in Site Region 4g is \yurmer and more humid than the 
elimate in Site Region 3W. In eontrast, the e1imate in Site Hegion 4S is just as 
warm as the eli mate in Site Region 4E, but it is generally less humid than the 

eli mates in the other two regions. For further details of the individual climate 
types see Hills (1959). 
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Jack Pine Stands 

In all th1'(,(, site regiolJs, pure or almost pure en:n-aged jack pine stands were 
found 011 thin soils oH'riying rock outcrops, Oil ghwio-fiu\'ial plains, eskers and 
kames with sandy and ;.;oils, Oil fluvial saud t(,lTH('PS ahmg the rive!'s, 
on sand dune", OIl upland ;.:andy and loamy tills, and o('e[lsiollally on lowlallds 
with soih from sand to elay, On bpttl.'1' sitt,;.: \yith sHwb, 
bands and sonwtim(';.: Oil Hats but mo;.;tly OIl gent le to modt'rate slopt's, 
jaek pille was often illtermixed in proportions with trembling aspell 

lremuloides :'l iehx ,) alld "'hite hireh :'lursh,), .:\ 
black "pm!'p mariana (:\I BSP.) l.111dprston'y was fn'quently present 
in 01 herwise pure jaek pilH' stands on rocky upland tills, in c/('pressiolls, on low
lying fiat;.;, and whercYl'r trw soils wen' fresh or moi:-tPl' thall fresh, Balsam fir 

(A.bies balsa mea :'Iill.) ill all three nnd white RpnH'e glaura 
(;\loeneh) prNl0millantJy ill �it{' Hegiolls 4E and 3W, wpre the eommOll 
admixture;.: in the umkrstol'ey of jaf'k pille :'ihmds 1'egardleRs of Roil material. 
Scattered red pine rcsinosa Ait and ",l1it(' pin(' strobus were 
Oftt'll fOUlld in stands on some of the better but white 
pille wa;.; generally a bsent horn the northern and the ('[1st('rn portion:'i of Site 

:3\V, Some of the ja{'k ;.;taneb are "hOWl! in AppPlIdix L 

Sandy Soils 

Deep silieeou;.: very fine sands, fill\, ;.;:mds and medium sauds, all within a 

definite range of soil moisture rpgi rni':'i (0 to and "OIlW with varit'd ('ontent of 
basi;; rock partieip;.; than 10 ppr ('ent , and :30 to 40 P('I' !, \,'pre the soil 
materials ('on'red hy tbis IH'ojPci. The predominantly ;.;ili('('oHs ;.;andy soils were 
found ill all Um'e silp r('g;ioHs, but those with the highpr content of hasie rock 

o(,(,lllTPd nwillly ill Sit(, 1{P!!;iOll 4E. Apart from nlriations ill ;.:oi! 
moisture rf'g;inw, soil tpxtnrp and "ni! petro!!;raphy, the :,;andy :,oil materials 
('xamined had mallY ('OmmOJI featurps. III pal'h of the thn'e site r('giolls, thpjr 
usual topographi{' wert' 011 and of on top" and 
of pjt.'yut ed on (m t wash hej ween these hndforms, 
and on some of llw lowlands the black spruce 
swamps , 

�H'id ITad iOllS and otlH'r typical ('hanwter

j"ties of inll, '1'h(' humus was a predominant l�' dark brown :2 to '1 inch 
mal tpel mOl' (pH 3.6 to .1. 1 on'rlying directly the light gn'y, strongly jPHched, 

1 to i) inch horizon (pH 4,0 to whieh in tum owrlaid the mor(' or less 
reddish hroWll, f'llridwd Butripllls, 1 to G ilH'h B� horizon (pH 4.1 to and 

the somewhat Jig;htN :2 to 1l in('h 13, horizon ·1.4 to 0, lmmf'-
helow \YI're tIw more or h'ss 

material;; of the :3 to 1·1 iudl (', horizon 
5.0 to The YPrY fill\, :'iamb ill Hw horizolls wen' i !lYariahly 

on'rlaid loamy yery finp ;.;alld ill HlP and 13,; horizons, alld by ;.;illy very 

flne "finds in 1!1{' horizon. III contrast, tIw fill(' RaJl(is and tlw medium sands 
wpre mrtcd tlw soil 
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1n all thn'(' �it(' r('gioll�, the depth of hmnu;.; nu-jed dir('ctly with stand age 
:mel �oil moi:4ul'e The A�, B" and B:, horizolls were , 
alld the B2 and B" horizoll� �om('\Yhat darb'r, in moistp!, >'oils. The lh horizon 
wa� ill "Ny fille and fillP sunds than ill medium wherells 
the 13" and C1 horizons were ddillitp\y dcep('f in fine and medium sands thall ill 
\'('ry fine sands_ Iknlllse of many Yllriatiol1" III C'olonr and depth of "oil 

horiZ{)ll" that oc('ur, the fOl'Pgoillg rphll 

which are to ('oll"idprable variation. 
indicate only trends 

HegardlP;.;s of the {'(Hltellt of ha"ie rock partieies in otherwi"e silii'POllS 
tll(' pH yahws of illdividual soil horizons WCl'e :-limilar 

",.",n"w 4E and 4;;';, but wpre inntriably lower in Site Hegion 3\V. The 
for about 4 and the 

upper 
site regions were low ill litHe eOlltent insofar a" free carhonates are (,(Hlcerned. 

Even in those areas when' othpr soiis seenwd to ('ontain appreciable amollnts of 
lime, most of the uniformly I'orted sand" were predominantly "ilieeolls materials, 

The positions of ground wa\('r wpre gellPndly in all three 
rpgions , In the dry to moderately fresh moistul'(' r('gjnH�" 0 and 1 ypry fine 

fine "andii and nwdinm and also in th!' frel'h moisture 

2) yery fine sands and fine "am!;.:, the ground water wu" Im'ariably thall 
7 feet, or beyond the df(,(,jjYe 1'('I1('h of tree roots. Bowen:f, ill all other fresh 
and moister than fre:-lh moist Hr(' 2 to iiHudy "oil materials 
examined, the d('pth to ground watpr ra nged from 3 to 6 feet and \H1S always 
near the W1\P 1). 

METHODS 
Samplin� 

Sampling was re"tridcd 10 pure or almost pmc, fully sto('ked, uudj"turbed 
jack pille :-tands growing on (!Pcp uniformly-sorted, acid podsnliz('d 

soil" of flu\'ial ami It ('oH'l'ed fin' soil moist \l!'(' 
n'gime ('Ia""ps (0 to thrN' soil textUlT ('Iass(':-l fine 

medium and two soil pptrography da"""ii 

than 10 per ('cut basic llltrusiYe and pffusiye rock aud sili('eous soil 
material with 30 to 40 1)('1' ('en! hasic 1otmS]n' and effusIYC rock ''lith 
the exception of one petrograpby !'ia s" , the of all ('OlHiition:- wa" re-

in ('aeh of the thrpe site 4S and 3W. 

The sampling ilwluckd pxeavidion of "oil ell1""ifi('atioll of lndiyiduul 
sitc of dominaHt jack trees for alld 

and <'stima!es of stand basal an,a, The pl'ocedul'P \yas identical 

tlH' daiisifieatioll of :-ite fador:- follo\led 

the iielection of iiuitable st:lmb and it but neycr 
the aduul mptlSUrpmPllt of trees. In most "tand:; three dominant 
('onstitutpd a uuit: tlW:-lP treps were situated dosp to the soil HS{,(j 
for the da:-lsi!1eatioJl of si If' fa('tors. To Plll'Ure t hnt soil ('oudit iOlI:-l \\'('rP the same 

the the materials ulldPr (':leh tree \\"ere with It 

soil augp!' aml \\"ith material:- ill til(' "oil . Clldpr eNtain iille ('ondi-
t howen'r, "el('('tcd ill dil1PtNlt of It 



or iu different were the sample units. This was necessary 
when there was considerable variation in any of the site factors within a limited 
area Bueb of lower on depressiolls, et('. In s\Jch 

was excnnttpd dose to ea('h tree. As shown in ;\pppudix II, 
1, 2 alld a, tlw numhpr of dominant trees analyzed for 

h and diameter h tiw various combinations of site factors was 

either a or 6, he Hyerage ag('s of those trpps ranged from 43 to 97 years, and the 
U\Trage basal arPtls per Here of the ;-:hinds "amp!pel varied from 110 to 1;jO sq. 

of Sites 
All soil wprp ('xf'uvateel to it depth of 4 fep! :llld tlwir dN;(Tiiled 

dejaiL Thp hottom of pw·h was with a soil :lngPl' for an additioHal 

dptNmi!](' whptlwr thNP wert' tracps of tIll' \\"11(er tahle. Soil 

included data on h'xtnre, coJoU!" petrography 

h of paeh individnal horizoll. :\oies on the topographic and on 

iOll of \YllJ"r \H'n' taken. Soil readiolls ,vere determilwd with f1 
te;-:jef from a few ill each area to dw!'k the lime 

('OBtPllt of till' "oils, \Yhel'(' the within the upper 4-foot 

stratum \H'rp the acid ttw soils WNe low in limp content. 
The various site fadors were clas;-:ified direetly in the fiPid. Soil moi:>tnre 

the charactE'risljcs of soil profile, tlw topographic 

of water, nsing a systern dpveloped hy HiIlB 
Tuhk 1 shows the classification of soil moisture in all 

thr"" "itp Soil texturp wu;-: (leiermiu"d from tiw pstirnatpd ]'t'!aliye 

1 
2 

2 
3 

2 

of mlllPral soil of nlrious 

TABLE l.-,-CLASSIFIC.\TJO?\ OF SOIL MOISTCHE HEGIMES Ix FOrtEST 

:SLTE HEGIOxS 4E. 48 and 3\Y 

Topographic Position 

Descriptions 

Deep Yery Fine Sand' (Silty ::Sand in A,; Loamy Sand ill 13, llnd 13,) 

10 
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of the U.S. Departnwllt of Agrieulture 1951) as adopted and modified' 
Hills The feel and moist east tests described by Hills (19;)4) ,vere 

employed in sands from other soil texturps. Soil pptrography \\'as 
detPrminpd from the rda!i\'(' proportion of basie rock 

grpen with S0111(' blnck, and as estimated 

examination with a lens, Othn evidpllces sueh as the pre,;pnee of certain 
of roek boulders, gravels and coarse mnds within pach of the 

of assistance' in making pstimat('s of soil petrography. 

Measurement of Trees 
All sample treps wel'e [piled, ('ut luln and analyzpd for growth 

and diameter growth. Tn'es were ('ut at l-foot iwight, and their total 
heights 11lPasllred to the nearest O.Oi fooL The stems 1'\ere ,;ediorwd at 4.5-foot 
breast lwight measured from the ground, ami at 8-foot intervals ahove the 

Data obtailH'd from ea<'h of the stem ('ross seetiolls ilH,juded ('urrent 

av"rage diameter outside hark, current iL\'eragp doubJp bark and 
average diameters inside hark both current and at successive decades in the past 
plus for Hw odd ttllnllal rings lwar the pith, all measured to the llearest 0.01 
inch. The total age of each trp(, was determinpd cOImt on a SPetiOll cut, 
flush with the ground, Headings with a Panama for bas al area 
estimates were taken at points ahoye the of felled trees. 

Analysis of Data 
The data collected from the sample trees were grouped and III 

relatioll to ntriOlls comhinations of site factors moisture soil texture 
and soil petrography) within ('ach site l'('giOll. The an:rage age of the dominant 
trees and the averagE' ba,;al area per acl'(' of thp stHnds were eomputed 
on this basis. Thn data Oil height and diarneter gro\\,th wern then 
compiled, 

The stage's in compilatioll of height data were: 

I. Plotting the !wight ('un'es for fhp individual trees 
the data: 

from 

:2. Hpading the heights from tl1(>s(' cun'es at 
and the ntlu('s obtainNl tIl{' 

total age interntls 
cornhiuatlons 

2. Plotting the :tycl"age ('urn's in sets 
('omparisolls by the differpnt variables �)f the illdil"idual site faetors 
witbin pad) and betwcNl 

,1. of sitp indices read from the average 
at thp total age of ;iO yeats. 

of dianwter 

direct Jy from tIl£' 

,,,,,,,,,,,,,,. for Bhort-tt:'rtll loans 
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2. the di:wwtN age cun'e" for HlP indh'idlla! t reps from the 

eompllted data; 

tlw diamptf'l> from t iw"e CUlTl'" at 
till' value''' ohtained the 

of site fal'ior" within each 

total age intPrvrds 
('omhinatiOlls 

t hp 11 n'rag(' diameter age ('UITPS in sets 
the diffCl'f'llt yariuhles of t he individual site fadors 

and bd.wepll 

n. ( of sitp llldiee" rf'ad from the LlvHage 
('nrn�s at thl' total :l)2;P of 50 years. 

RESULTS AND CONCLlJSIONS 

Effects of Site on Jack Pine Height Growth 

of sit,' iudices bascd Oil il\'('ra.ge t otal 
an index age of ;')0 years hy various combinations 

and soil in Site 
data for this nre summarized iu 

or site indices at a age are 
of the (' \ mmlat ive effeds of sit(, on tree 

any variation betwC'Plt the indiccs can be f'ousidered as 
total related to sitc difh'rf'llces. It is thus evident from 

variations in 
1 that the 

site indi('Ps yary in relation to in HlP indh' idnal site fadors ami their 

within PHell of the three and hptween the 

dominant jack pine 

short-term !oans from the Director, 
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/:'lfects oj Soil .110;"$1/11'1' 
By "oil texture:' and :,oil the 

each of triP thn'(' are a:,,-.;ociated with :,oil mui"tllre 
:-He indiees in 

8. As the 
moi:,ture ill f'�H'h deere:l:'p:, from ;1 to 0, thp :,ite indices 
dimini:,h, /\. similar reduction of the :,ile indiep:, ill eHeh occurs wh en the 
moi:4ure lllet'('U:'f':' i lw from:) to 4. This yariatio!1 in 
site indices attrihutpd to in Hw soil moisture j:, 
on soils with a 10wI'1' contput of ba:,je nwk thall on soils ill which such 
l'(lllteut i:-

Soil Texture 
soi! moistllJ'(' and soil the site indiees 

ill each of the tbr('{' arC' assol"iatpd with ypry fine saud in which the 

upper soil horizons art' or . As the tpxture ill paeh 
very fill(' sand to fine and then to medium 
diminish. This variation in site attributed to 

IS on drier soils than on Inoister soils, 

and soil tpxtlln' the site iudices 
in Site 4E are a:,,:-oeinted with :"iliceous soil 

30 to 40 per cent basie intrusive rend effusive rock 
lis the content of :'Hcll decrNlsP:" to Ie:":- than JO per the site indices 
diminish. This variation ill :"it(' attrihutNl to 

on drier soils than on moister ;::oils. 

Jl acroclimale 
and soil textuH'S within the same soil 

sitp indiCt'S arc assoeiated with mid-humid ,mrm-horptll 

4E. As the dimatc from mid-humid 

t o  moist-suhhumid warm-boreal in Site 

mid-boreal in Site ::1W the site indices 
diminish. This yariation in sitl' altrilmtNI to in the 

tS and :nv than bdween 

Site on Jack Pine Diameter Growth 

varions ('()Jnbinations of soil moisture 
4S and ::1\V. 

nn''''''l1V III, Table 2. 

sit(' ludicps hased u.vprag:e hreast-

trees at an im1Px age of ;,)0 

soil t exturl' and soil 
data for tlli:-

fon:nlrd a few 

I t is evident from with vpry few the site indices 
based on diamC'T.Pt's vary in a siIni1a1' way to thos{' hased on total 

the "ffeets of the indiyidual sitt' !adors and 
as far as the diametl't' 

(:oncC'rned. Howpver, this is not the ease 

1::1 



,vhell the effeds of regional maerodimate are considered. Although the site 
on breast height diameters are, by the various combinations of 

site 100yer in Site ;nv than in Site llegiol1 4E, most 

of them are somewhat higher in Site 4S than in Hegion 4E. In the 
fir:4 ease, the pattern of variation establishpd by the site indi('('s based on total 
heights is maintained, whereas in the sP('ond ease the pattPrn i" different. The 
data !l.yailable do not pl'Oyide any reason for this ruther unusual deviation from 

the of variation in site indi('('s bptwepl1 the Jill sample" 
were tahn from fully stoeb'd stands, hut it is that the stands sampled 

in Site Hegion 4S have beel! understocked at some earlier age. Since the 
rate of diameter growth is inversely related to ;;tand dellsity, sueh conditions 
would have a deeisi \'e effect on tree diameters (;\'e11 after the stands beeame 
fully stocked. 

ci 

it 
o 
o 

Figure 2.-·Site inuice:, I",,,,,d on [tYHagc h. h. diameter� of dominant jur,k pine· trees 

GENERAL DISCUSSION 

evaluation of the IH'ntillf·tn 

tract of land is a fundamental 
of forest sites 

m rational forp;;t 
the of t hi;; more and more l'Pt'parch work has beell 

carried in rf'{'('nt years with the aim of t'uitable methods of t'ite 
evaluation. I ndudpd in the method;; nspd ill Outario are eja;;sifieation and evalu
ation of sites the Hills' (Hills, 195::':; TIiHs Pierpoint, 19(0), and 
direct detNminatioll of site claSH'S with the nid of aYNnge heights of dominant. 
and eodomimmt trep" at 19:j()). 

the main was placed on 
trees with soit moisture soil 
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and regional macroclimate. seyeral stlorl:.eclm.m��s 
small number of trees sampled on eaeh of the llarrow rauge 
of sites f'oyered the the rather limited distribution of 
relation to the pxpanse and the 
1'e11an('e on field estimates 

has fulfilled its purpose. 
and the diameter 

of infiuen('ing jaek pille 

in this was restricted to fully stocked stands 
with the aim of that portion of yariation ill tree whi('h is 

attributed to vuriution in stand . For want of historical 
it ,vas ne('essary to aSiOume that the stands were fully stoeked 

out their Howe\"er, this 
different past (iPusities, and attained full 
Although sneh yariation in stand 
on the height grO\\"th of dominant jaek pine 
efI(,t't on their diametf'f In most cases, the 

indiyidual site fadors and their combinations were similar in both the 
growth and the dianwter growth of Buell and thb indieated that mo:4 of 

the standB ;.;ampled developed under uniform condition;.; of full 

Since the grO\vth of domillant jack 
component;.;, so the growth of other da;.;se;.; of tree;.; in the 
must haye been ;.;imilarly atledf'd the ;.;ame 

eyer, was not N'''''�c<AH 

of con-dation in terms of bHsa! area pH aere may 

combination of the yar.iatlon in the ;.;land 

rang\' in the ;.;tand age das;.;p;.; 
use of a Panama ill 

eOllYentioJlal 

was ±9 per CPllt. But 

the made no 

much of it l'PBulted form the 
p:.:;timutes. 'Yhen TP::;ted 

area per Here, illcrea::;pd fl('CUraey of SHch pstimat('s was 

2\ [o1'eo\,('I', it must he uHdcr;;tood that the 

are not 

of this 

tree;; within a ;.;ph'etet1 

Bit es. 

1;"; 



It i" e\'ident thut the projed. desniiled in thb report should be cOlisidered 

an initial YCllture into the relationships bet,H'ell pine growth and 
site. Thus, there is a definite need for the over 11 much 
wider range of site conditiolls. Both the effeets of site and the effects of stand 

should be incorporated in such a In addition, 

COAl"'''''!'. yariatiollf; in the hasal area per acre, and also in the volume per 
aere, should be i:itudi('d on comparahle i:iitpi:i and between different sites to de-
termine the aetnal ranges in their produetiye Further research 
the"e lines is recommended . 

SUMMARY 
III the of Forestry carried out a reKeareh project ill 

northern Ontario to dptprmine thl' efj.\'cts of soil moiKture regime, soil texture, 
soil petrography, ami macroejimate on hpight growt h ami diameter 
growth of domiurLut pine tree!') _ Sampling was restrieted to pure or almost 

pure, fully 5toeked ,1:1- to !Ji pine "tand5 gr(J\ying on deep uni
formly-sorted acid poc15oIized Kandy wib. It included five soil moisture regi me 

three soil texture and t,'"O KOl1 petrography 'Vi thin OIW 
of the petrography clas"es the elltire was replieated in three regions, 
each with 11 difff'rent maf'rodirnate. Three to Kix dominant jack pine trees per 
combination of the ubnve ",ite factors \\'ere felled and for height growth 
and diameter growth. The of data included plotting the average growth 
curves by the various combinations of "ite and eomparing the site iudiees 

l'l'ad from the"e eurn.'s at po ints corresponding to the total age of 50 years. 
result" I'e'\ealed that : 

1. The height and diameter growth of dominant jaek pine trees varied 
with the individual site faefors and their eombinations ill each of 
the regions and betwpen the 

a few the pattern of this yariation was 

Fimilar in both the hpight growth ilnd the diameter growth. 

Hi 
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APPENDIX I 

General Views of Some Jack Pine Stands 
in Northern Ontario 
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Plate i.-Jaek pine on thin sandy soil overlying rook outcrop. Soil moisture regime {l 

pine regime j) t" 1 



l'late S.-Jack pine river with nnilormly sorted Soil 1 to 2 

uniformly 
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PI ute 5.-Jack pine on a wet site with uniiormJy sorted sand overlying clay. Soil moisture regime 6 to 8 

Plate Ln"nm.!fllL aspen and white bireh on uniformly stratified loamy sand. 
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Plate 7,-Juek pine with black spruce understorey in depression between sand dunes, Soil moisture regime 
1 to a 

with blaek $.pmce understorey on extremely roeky, washed, sandy upland till. Soil 
="iQtm'a regime 1 to 3 
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Plate g.·-Jack pine with black spruce understorey on loamy upland till. Soil moisture regime 2 to 3 

white spruce and balsam fir understorey 011 loamy upland till. 



APPENDIX II 

Summaries of Data on Number and Age of Dominant Jack Pine Trees, and 
on Basal Area of Stands Sampled 

TABLE l.-::\'r�mER OF DOMINANT JACK PI::\'E TREES ANALYZED FOR HEIGHT 
GIWWTH A::\,D DIAMETER GROWTH 

Texture of Parent, Kumber of Tree" 
Min('ral Soil ,Y",,,,rl!U' S.M. It-O' S.M.R.2* S.M.H.3* S.M.HA* 
Horizons C, and C, 4E I 4S I 3W 4E ! 4S I 3W 4E I 4S I 3W 4E I 413 I 3W 

\'ery Fine Sand ... . 3 I 
Fine Sand -I Medium Sand .... , 

Very Fine Sand'" 3 
Medium Sand . . . . .  

I 

------------------------- n ----------·-----------------

:5 
-

Siliceous Soil Material with < 10 Per Cent Basic Intrusi .... e and 
Effusive Hock Particles 

I 3 1 6 I :5 I ;) 6 ;J 3 II 3 3 :3 
1:1 3 

I 
a 6 3 3 6 3 :3 

- I :3 I 3 3 :.l 3 3 3 3 3 

Silieeous Soil �faterinl with 3()-4() Per Cent Basic Intrusive and 
Effusive Ho<,k Partir'h'S 

• S.M.It.-Soil moisture regime. 4E, 413 and 
•• Silty sand in the A, horizon and loamy 

3 

TABLE 2.--AYE1UG!� AGE OF DOMINANT .JACK PI::\'E THEES AKALYZED FOlt 
HEIGHT GROWTH AND DIAMETEH GROWTH 

Texture of Part?nt 
MinerlllSoil 

A\'cmgc Total Age 
S.'\UU· S.M.H.Z* S.M.HA* 

3 

4E I 413 I aw 4E I 413 I 3W 41': I 4S 13'rV 

Rilit"eous Soil 

94 II! 
fl7 
Oil 

Siliceous Soil 

* S.M.H.-Soil moisture regime. 4E, 48 and 3\Y--Forpst site regions . 

Basic Intrusive and 

67 96 I 6.3 I 67 92 67 94 I - i 49 94 I I 
Blisic Intrusive lind 

• , Silty sand in the A, horizon and loamy sand in the B, and B, horizons. 
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TABLE 3.-AVERAGE BASAL AREA PER ACRE OF JACK PINE STANDS SAMPLED 

Texture of Parent 
:Mineral Soil '''U.l�''UUl S.M.H.O· 

Average Total Basal Area 
S.M.R.i' S. M.R.2· S.:M.R.3" S.:M.RA" 

Horizons Cl and C. 4E i 4S i 3W 4E I 4S I 3W 4E I 4S I 3W 4E I 4S I 3W 4E I 4S I 3W 

----------- Sq. Feet Per Acre ----------

Siliceous Soil Material with <10 Per Cent Basic Intrusive and 
Effusive Rock Particles 

��
�ry Jine Sand *-. " 

Fmc :;and ........ . 
12i 

Medium Sand .... . 

\' ery :Fine Sand" . . 11 i 
'Medium Sand . . . . .  

110 113 i 137 i 117 I 123 I 128 i 133 1120 I 140 I 130 1120 i 127 ! 150 1147 
II 118 i 130 I 117 I 120 1123 133 I 125 I 127 H6 . - I -

- 113 I 12.3 I 1:30 I 110 12:3 I 123 i 111 I 127 I 150 I - I -
Siliceous Soil Material with 30-40 Per Cent Basic Intrusive and 

Effusive Rock Particles 

• S.M.R.-Soil moisture regime. 4E. 4S and :3W-Forest site regions. 
*' Silty sand in the A. horizon and loamy sand in the B. and B. horizons. 
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APPENDIX III 

Summaries of Data on Site Indices Based on Total Heights and Breast Height 
Diameters of Dominant Jack Pine Trees at Total Age of 50 Years 

TABLE I.-SITE INDICES BASED ON AVERAGE TOTAL HEIGHTS OF DmUNANT 
JACK PINE THEES 

Texture of Parent AY('rage Total Height at 50 Ye"ars (Curved Values) 

S.Jl.1.11.0* S.M.R.P S.M.R.Z* S.M.H.S* S.M.RA* 

Horizons Cl and Cz 4E I 4S I 3W 4E I 4S 13W 4E I 4S 13W 4E I 4S I 3W 4E I 4S I 3W 

Very Fine Sand'· .. 
Fine Sand .... . 

Medium Sand ..... . 

V crv Fine Sand" .. 
Medium Sand .... 

-------------------------- Feet 

Siliceous Soil Material with < 10 Per Cent Basic Intrusive and 
Effusive Roek Particles 

. 1 139.81'55.6 15ii.0 143.4 161.9 15i. 8 148.2169.8161.2
. 

151.8 
- .52.8 \.52 . .5 ::l9.6 .60. 0 ISG.8 '146.1 :68.5 i6o.5149.0 

- 150.5 :48.4 !37.4 157.5 ,52. 8 44.3 !68.1 i.58.6 ,48.1 

Siliceous Soil Material with 30--40 Per Cent Basic Intrusive and 
Effusive Hock Particles 

• S.M.n.-Soil moisture regime. 4E, 4S and 3W-F'orest site regions . 
•• Silty sand in the A, horizon and loamy sand in the B, and B, horizons. 

TABLE 2.-SITE INDICES BASED ON AVERAGE RH. DIAMETERS OF DOMINANT 
JACK PINE TREES 

Texture of Parent Average B.H. Diameter (o.h.) at 50 Years (Curved Values) 

S.M.R.O· S.M.R.I' S.Jl.LR.2* S.Jl.1.FU* S.M.RA* 

Horizons Cl and C, 4E I 4S I 3W 4E I 4S I 3W 4E I 4S I 3W 4E I 4S I aw 4E I 48 3W 

Inches------------------------

Siliceous Soil Material with < 10 Per Cent Basic Intrusive and 
Effusive Roek Partielcs 

Very Fine Sand*·.. 6.4 1 6.4 1' 5.6 11 7.4 I 7.6 ! 6.2 1 7.4 I 8.1 1 6.6 I 8.8 1 8.4
. 

! 7. 0 1,7.3 1 7.2 ! 6 . .1 
Fine Sand .......... -, - - 5.817.� I 5.� ! 7.0 I 7.? �.3 1 �,o: �.� 1 6,� I Medium Sand...... - - 5.4 I 6.0 I 4,b I lUi I 7 . . 3 , 1>.5 I /.9, 1.1 I 6.6 I - - I --

Very Fine Sand ..... 7. 1  
Medium Sand. , , . . . 

Siliceous Soil Material with 30-40 
]�ffusiye Roek 

Basic Intrusive and 

! S.Jl.f.R.-Soil moisture regime. 4E. 4S and :nV-Forcst site regions . 
•• Silty sand in the A, horizon and loamy sand in the B, and B. horizons. 
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