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Absteact: Plant growh and ngriem pprake rcsm]w to ercaged fertilization can be concuptually deseri
relationsluips dep fomiy, wfficlemey, lusory consamption, and toxicity to rationslize §
seriptions and bapiove nurienl diagnosts, We validaled Uds modad 1o determine oplimarn nivogen slorage of voung hlack
spruce [Meea markms (VALY BSPY Conteiner seedlings wore supplied with & mined nitrogen—phosphoras-potassiom {(N-FP—
KO fertilizer 2t vates canging frem 0 o 30 wmg Nfseedling and reaved fn 2 greenbouse for one growing scason, Plang
growih and nutritional pasameters of the plaois exbibited olassic resprnses of N deliciency, luxury consumption, and
roxiciiy thal ware cogroboratcd by veaLur ditgnosis and appeargd consistent with the concepmal modei. Seedi i
mass production was mitdmized al sufticeacy (30 wg Niseedling). whereas N content ol lssuzs poaked at lilL‘ -.
whin losding rate (64 mg NYseediing).

Cone a‘mthLz( iy (555} but reduced growih (179%) and N conteni {1 4%) relative to the optimum level. Plang N conkent was
rulsed by optiinum loading, exenplifving e elfeclivencss of (his practice for hunlding jnteruai N
fo pianting. The wewly validated medel will help refine fertilizer reconumendations and nutrient diagussis
cles or cultural svsieis.
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Teomicity ovenrred at the 80 mz Niseediing dose rale that ncreascd piang N

Résumé : L'eflvd dune ferilisalion aceree sur la crodssance et le prélévement de nurrdsments par
coneepiellorent déeril par une relstion curviligne gui renrésente les phases do défaon iflizance, de consaoin-
aration de luxe el de loxieflé afin de rasdonaliser Tes prescriptions de fartilisatan et d'amdliorer le disgrastic nairition-
nel. Nous avens valldé oo modele ain de déterminer le stockaps opuual dazote (NY de jeunes plants inggie o
1aux va

fes planies ponl Jrre

NI

(FPiceg mariana (NIEY BSPY Des semis on contenants ont €18 traités avec un [er ul;wm mixle NPk b des
piagt e 0 a 30 me N oar semis of euldvés dans une serre durant une saison de oo

saince. La crofssance @l les [‘m.‘
sigues de déficlence en N, de cons ion de juxe &
par le diagnestic vecroriel et apparaissent coosislantes aves lo moddle comoop

I nairisionnels Jdes plants ont monted les réponses ¢
toxicild, Tesqueiles ont & corrobo
tugl. Lo production de Momasse des somis Sail neximisde b la phase de suflisance (30 mg N par seinis) tandis que le
contgna ¢n N des tissus g atteint un sounnet au laux optimal de charge (04 mg N par semis) La 1oxioid esi apparne 4
la dose de 80 myg N par semis, luguelle a augmenté ls eoncentralion de N dans le plan (5 & :
sance {17 %0 et le contenu en azele (8 90) relalivernent an niveau oplimal. Le conateny en \ d{, [z pranic a LtC vl
e 150 % par une chacge oplimale, ce qul d¢monire bien I'ellicactié de celle praigue afin de melre en place des ré-
serves do N avant 1z plantativn. Le modtle nowvellement validé aidera & raffiver les recommandations de tenlilisation e
le disgnostie rutribonoel ' autres cgpdees ou dlavtres syatdmes culturanx.
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introduction natural phonomienen, where fertilizer ks suppiled in excoss of

Niragen (N} accwriaion or luxury COnSumpion ¢an oc-
cur in aature durisg puls
exceeds the capacity of plants to utibive N for growth

{Millard 1988;
N aequired in
15 Irvested in

pew growth during tmes of N limitation {Chapin 1980).
il

MNaw nHrsery
{Tinner 1997

excess of demand for growth and tuaintenance

demands for current growth to induce luxury uptalke charac-
terized by increased intermal concentration without signifi-
cant changs in total dey miass.

When nutrieut-loaded seadiings were nutplanted, they de-
pleted Lthese reserves 1 ok np rmore nutrients from
cwenal soit sowrces, signifieanty sdmulating new growin
developmend (Malik and Timwmer 199%). Nuirlent-ioaded
frees  consistently  ouipertormed  conveationally  cultured
swck plantzd on g varicty of ceological siwe wypes {Tivoney
and Muason 1991 Quoreshi and Tiomer 20005 and on

ey of N oavailability or when supply

Tamhers et al. 1998), Under such conditions,

storage that can be depleted laier to suppont

il technigues, such as nuirient loading
), were desianed specifieally to simulawe this
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simdated N oavailability gradients of soils (Munson and
Tirmner 1939 Xu and Timmer 1999; Sgiifu and Thmmer
2601 The benelits of vigorous growth and early dominance
by lvaded seediings (Malik and Timmer 1996; MoAlister
and Thomer 1998) show promise for improving carty planta-
tion establishment, particularly on weod-prone sites. These
preliminary results have stimulated inlerest in nutrieni load-
LLOPOTIOLCE ) ing, bt more insight o opimizing fertiizer prescriplions
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