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b 	 XA?I0IF 	 I? 1D1 AD F0L&3 ITRC 	lue WTUR 4JiCZ 
U: (Picea mariens 111.) ACCORDING ¶'O LOCA?IOM O 11 TW&d 

y .D. )apon 

The conoutration of nitrogen in current yeer letera] noed].e. 
0f 122 nature dominant sud codoninant black eprnee treea growing on 
ditferent site qualitiu hau beenctudied. Analyses  carried out on 
needles eollee'ted et the ad of the roi,ing sesson and withiri two fut 
0f bath the top sud bue of the cram indicated that souples obtained 

trou either position on the crovn sen be related to ait, index or site 
quslity. It sues, tharefora, thet the concentration 0f nitrogen in 

needlee tram the laver branches in as gcod s cri tenon 0f growtb or 

productivity as tbst in the nudisa trou tbe vppex branches. 

the concentretion 0f nitragen in 
o' sny ccnitens la directay r el* ted to tre, gravth (2, 3, 7, 8, 

9, 11, 16, ia, 19,  200  2g). Porever, opinions are apparently contlictlng 
icLth respect to the position on the c.rosn wbsre ss1.e must be co1]cted 
ta obtain øuclt s relationabip. 

According ta Leyton end Armaon (10) whose opini-ne are nov 
sbared by aan' (32, 19, 21),current yesr nsedla trou as nesr the 
terminal shoot as possible, proi-ide the beat esteriai for toiler 

analysis in relation ta tres grovth, end thery o1aixi thet if Asltonen (1) 

;ontrrtt o. • 	 ' 	 'rc 	rar, 	• c' oreatry, 
anada. 
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not Lind s relation beteerà trous froa, dit.ferert site quaitiis it 

is beaause be ueed neediae ooilected tram the lover branches. Strebel 

(15) reported tbat needlea 0f terminal shoots tram lovar wbcrls bav€, 

eostetiaee hiher aird soxaett s lover nitrogen concentration thon 

noedies tram the f iret whorl. Althougb ha bas ehom that the per cent 

of nitrogen t€ii&s te increase witb grest.r distance tram the base et 

the tre., Ovington (13)  feund it te change frregularly aloe& the lenth 
cf the bol.. WiU (23)  observed no variation in noedle nitrogen et 

Moeterey pins st différent heibta within the crami vhtl. White (21) 

recoaneixis cetap1ing ut the nid'cronn position • îesent foUir .nalyeis 

bj Swan (16) sueats that nitrogen contant in ueedlea tram the lover 

croun et plantad istite sprues paraflela viour classas of trais. 

purpo» et this atudy vas te determine Uie ertent te 
ç neantration of nitroen in zie.dles et nature black spruoe 

roving on différent site qualities vas relstad ta aite index, sud te 

deternine the reletionabip betveen nitrogen levais in the upper sud 

lover croim et t),e trie. 

kND 	?tOLjS 

lu September 1961,  122 mature dominant sud codoninant black 

sprues vere telld in tvelve videly aeparated localitiee et the Qiiebec 

Laurentide Park, in Yorest Section ii .1a et the boraal forait region (lL). 

These tries ver* tram tlaree differant stands in eseb et four black epruce 

sites b.].ongin ta distinct .itXuslitiem as described by Linteau (U). 

3/ The site ty?ee ver. 3patum Carex (non-merohantabl. ,eite aises Y), 
hegnu.tui (site chas IV), Sphegnum-cornue  (ait, aises XII) air! 
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saab etimi ten treea were eut (in one t1ve previoue £elled 

ire.e vire une) sud their beighta reoordeci. urrent year needlee were 

then stripped trou literai branches loceted vithin two fiet 0f both 

the top sud the b..e et tae crovn sud allowed to sir.-dr.. oot-coller 

ducs vere taken et six mob.s above ground 1eel sixd r' t ird for âge 

oount.3 • - 	 as detcrxzed dong en average rsdiva by means ot s 

binocular microscope . coucmic ao, tait je, total age minus en 

allcv.nae for jnitiil supreesion, if any,vaa uied in the present etudy. 

Irxiiy$iaal tries vere oonsidered as saiip1e unit8, and thsir identity 

vas rnsitained throuhout ta. analysis. 

The nesdles ooUected ver, ground in e si i1sy cuttin 
miii, olven.udri.d  et 65°c for 12 bours, sud analysed for nitrogen content 

r.in. 	j.ld&1 vathod 
-cet stodies dia1in with folier nitroen sud its relation to 

troc rcwth hava bien ioeducted on unitorm planting sites vith tries of 

tae sans ae sud have uaed actusllvigbt grawtr. &s t; e ::x€mt vriab1e. 

Rowever, in naturel foriets, individuel tre vqrs It1 in 

evsn-s ged stands sud very videl.y in tme'ven-aged stands • Therefors, 1n 

tae prenant study, site index, i. • dominant beigbt et an index âge o! 

} ye.rs, w.e use as te erpression cf trac rwth sud as the 

tndep.nd.nt variable. 

Mensuratiensi ohsractsristics of tbo treez on each ølte 

quality are iboim in'râble 1. 
L' 1. The r.usUnsb1p betweor.i concentration d nitrto in the 

ee:iis 	tvo crown 1v:ls 	te it. ird,r f idIiri.l t.rees is 
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t.k 	:i0fl 1OJ n • .20 loge ait. index -.210, and the 1ater 
level by te eqnstion 1o. 	• .218 log. sit, index '.267. 

1h. standard .rrors cf e atinate in logarittxaic units are 

siziilar 't Ct levele of crm (0 .%9 for tha uppez' cd 0.048 f or 

the lover level), indieatiu& thet materiel from aither level cari be 

used idth equsi confidence • Tbs nttrogm concentration et the uppex' 
level Le, hvever stnUisantIy higher thon thst et the lover level. 

The re].a timship between the nitrogen concentration et the tvo levele 
eau be expreeaed etispir by the eqs..tion r  el - 

TABLE 2. 	In Table 2 the man velues of the nitroj'r cicentratine 
et the two srmm levele are shovn for .aob cf the site qua1itie. 
Iniic-n. 	3 in nitrogera level are e'ridrm4  itcn t - e 

	

:f 	rr n le. 

Iii interpreting the« remits, o» suai rembez' tha t 
conaiderab3.e unccrt.inty exista regardini the upteke et nutrients by 

treas • ilike annuel plants the aise cf s trot end its enTrent grawth 
et soy tinte depend upen ite pont bistory over s long period or ysare; 
for exemple, the concentration of nitrogen dterrtind in curront y.sr 

needlce et one tise durina t%e lite cf s tree say reflect the grovth 
conditions whieh prsvsl.3ac1 that y*sr, whioh in tnrn depende on food 
stored in previons yeurs. ?nrtherocr, trea growth ta not s funotin 

of the iiptake of nitriente sione, but of neny othar factors, the 
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te daners in the une et foliar analysia in silvicultursl practice. 
owever,  foltar enalysis d.s provde son, botter apprscitioa of the 

reletionahipe between nutriente uptske and tree jowt. 

?tie apparent e«ntlictbki opinions with respect to the position 
on the crovr ere sarp1.s muet be colleot.d is sttribut.d to ditterenoes 
in photosynthasia. Aecording te White (21) louer wharls are vezy un-
representatiwe as te ]e.f content beosuse tbey carry on Utti. photo-
eysthesia. This may be true in plantations vhere, et the esrly atge, 
1ex tree branches have s stron,& tnlency ta occu.py,  41 the open space. 
Later on, cev yonn€er  branches whade the lower ones te e point where 
photosyntheais La practio1ly nil. ovever, sature stands o! black 

, speeia1ly tho3e on swaspy voile*  are nm*fly ratber open sud 
:•r branchta of dominant and codontinant trees recoive sih light. 

La short, the relationabip betveen nitrugen content of tb.e lover branches 
and rate cf tree height grovth aay be obseurad tu dense plantations but 
net in open stands, due te light int.naity effeots on apparent photo-
synthesis se reported by Clark M. 

The fsèt thet concentra tien of uttroeu in the corrent-year 
osedies ooll.oted fron the botte tire 1,*t of crotm can be ainificent1y 
rel*ted te t r.e jroirth bas s pr'sctical spplicstin. 1rtasd of felliri 
or cliabing ep treos te obtain euLtable naterisi. for .toliar anslyais, 
one needs cnly te etrip off n.edles f ron lover brehes. Mont of the 
lover black sprues branches are inclined dominrd and are quite 

0 



L 	rmoat lateral shoote contain.d 	niten tn thoe 
coilected froi the lowermoct 1ater1 shoota (.'i • 1;, aree vith thoae 
o! Leyton and £rx*son (10) end vith raout reports or previoue invest-
iator. Tba  concentration of nitrogee in noedies £r= botb positions 
on the crowu won !ound ta vary ciao vith site qu.lity sa asaeased bj 
the alto index ot the stands (Table 2). 
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	Il 3'3I 
Cette étude * trait i une analyse du contenu en azote des 

aiguilles de 122 épinettes noires (Picea gariens 411.) échantillonnées 
Parmi l'étage dominant et codominant de p4eup1eeerts croissant dans des 
stations de productivité variée. Des échantillons de l'année courante 

t été prélevée des rm»ux latéraux situés à moins de deux pieds de 
'xtréinité de la cime de l'arbre et a roins de deux pie'ia de la base 

de la eixe. 

L'ersiye s u4e- t-,utré que le contenu eu azote des si-uiUss 
des arbres étudiés était étroitement lié l'indice de hauteur de ces 
derniers, .t reflétant la productivité des stations coneermées • il 
ressort aussi de cette étude que, 	;s iiitas de l'expérience, un 
échantillon prélevé du niveau ic lus accessible de 1a cime est aussi 
valable que s'il est prélevé la partie supérieur, de l'arbre. 

C tJSIONS 

Prou the resuita of thie tuweatigation, it ose ha aoncluded 
t t:a t, 14thifl t r. 	:sï1ir. : 

0 



7. 

fhere is s reIationehS.p between grcvth as indicated by 

ex Md the emcentration of nitrogen in ne.dlee o! itature 

1ack epruce groming in naturel stands. 

2 • 	'tbe conoentretion of nitrogeri 1tr3. ne11s collected 
frae e1ter wlthi.n tvo test of tbe top or tvo test frcva the base of the 

orm of bla* spruae om equally be r1ted to site quality and 
to site index of Individuel tz'ess. 

3. 'hs per cent cf nitroen present in needles from upperMost 

letersi shoote, vos foui to be consistently higher thon in needlee 

colleoted frcmi 1owerot lateM shoote et the crow. 
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Uie four black apruce ait* quelitiea. 

Fable 2. Average site ial.z en eacb site quality, and asans and standard 
errOre of m$abø of concentration of nitrogen in upper and louer 
wborls needl.s. 

List o! iure 

Yiø 3. • Linear z'egressiœis of foliar nitroen cc ait* index for 
122 individual txens, and ranges within wtiiok t t "u 
r.ressioc Unes probab3y lie for odda o! 19 to 1. 
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tour black spruce site qualitic. 

Nimber Site Lerjth 0f 
site of conatc ss eiht index clear bole 
close umplee (j.rs) (foet) (re.t) (t.et) 

V 32 116.9 3.2 - 26.4 0.6 13.3 0.7 2.5 0.6 
IV 30 106.0 6.1 30.0 0.8 17.6 0.6 5.0 	0.8 

III 30 73.6 0.8 32.7 0.6 2.0 0,8 13.3 0.7 
11 30 72.7 0.7 141.6 	1.0 32.9 	0.7 17.7 	1.2 

. 	 rsge site ird.x on each aite qual&ty, and means and standard 
ors of means 0f acntratioi if : r;re' and 

bor1a nesd1e. 

site N"er ver. N oncetratjon - er U€nt Jry ieiht 
clans of reri1_ site 

C. tians index Jpp€r WIor1c Lowtr Whorls 

3 32.6 
f 1.04 0.02 .95 + 0.02 

IV 3 17.0 3.12 	0.014 1.00 0.02 

III 3 214.9 
+ 

1.23 	.i .12 + 
- 0.02 

Il 3 3 •0 
+ 

1.29 - .:. ..7 
+ 
- 0.02 
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Figure: I.. Linear regressions of foliar nitrogen on, 	iyht-qrge. ndex for 122 individuol trees, and 

ranges within which the true regression unes probobly lie for odds of 19 toI. 


