#e=L C-19
HEMREHBEMRARBRES

SRR 214E 5 A 8 HELE

HEFER : HEFHE B)

2 EARE - 20062008

REES 18770022

MERERL (FI1X) BOBRZRRINENDOERENEVMOHETEREEDZHEEL - 5T
AL

HZCERRER (3|EX) Interspecific difference in nitrogen absorption ability of roots as
a cause of variation in plant growth rate

HERRE

KEW FEF (0SONE YOKO)

ERRE R A - HEHER - RS
MEEEZES : 60407187

MR R O
Wz 407, RBEOLETETTH, FOAEREIZIIMHEE TR ZENRDH DL, AL
OBEMIL., 2O XD MM EREEDOZRENPHEH O ED X ) EIZ L > TELTHD DM
ERLMNITHZEThD,

ek, MR R DOSAMEOREER E L TIES LA (hIEmE=1E M EH) OfEM
FEMRERZENZRI-T 2 ENEREIN TV, 2L, RUAAS A~ AETEY KEWE
BOELIENNITENTE T A A~ ZAOFHAENELS 2D | REHEELZRKRESTEDLZ LT
EEAICHZBICEbN 5, AFETIE, L, SLARZKELTHETTIIREEEL K
LT DHRRITIFEAERNZ EEHGRIICHL I LT, RIC—KOED L OEREEZD
FET, SLAZKELI LTV &, EHEHI-Y OEOERBEEITET L, HEOERREE L
MO H A ERBHT-0 ONEMENTIS LA LKEATALILIIUKFLTCLES, SLA%
KREL LEHRHZ, EEEZRELT572DIC0F. SLAICK D ZDONAREES OIET 2 il
THRINODDBERDBMLETH D,
AR TIEZDOERPROERZWINE TH D Z L ZHGHAICTHIL, EBRICER O %
WEBRIZ L T, IBOEZRINEEH L S L AT, BOEZFHRINEHRAS L AOEIINZ L -
TERMBOTY ONEREIIDRTEZD X5 EMio L) BRENEEAH L 2R LT, &5
IZ, ZDOSLAELROEFRWINGES OBEMRERDIEANEIC 72— VUUZEHATE 5 Z L &R
L7z,

AR
(SHEAL - 1)
[ERER S Rt & &

200 64EE 1, 100, 000 0 1, 100, 000
200 74HERE 1, 200, 000 0 1, 200, 000
200 84 900, 000 270, 000 1, 170, 000

R

R
o E 3, 200, 000 270, 000 3, 470, 000

WHIE5Y 8y - AW

P& o5y F - #H - LA~ - /ERE
F—U— P ROEFRWINEET) - JeER

B

* PRSP RRER L « B ARAT -

SLA




1. WFERMEL IO 5

Wi 2+ 4037006, REOHL L TETTH,
ZTOEREEICIIHE CRE2E N ND D,
ZD XD REEEEDZEEMENEY D L D
X o AR - fREISARERIC L > TAEL T
WHEONERALNCT D I LIEAEEYOR
HipT—~Thbd,

2D 10 B, 2L OEENZ DT —~
OFREBICE Y # A, KT —2 0 E 5T
X2, ZOL D 7B MAORER, WFICEAE
WL, AR E IR E O LR OBER & LT
ROLEELROL, FEEOLERTE (SLA)
DENTHLHEW) ZLERNPEEL DD
HHWEHITE o7, Lo, WFRAREEIL, 2
O BIEIITFERAIICE SN H D 2 LIRS
Wiz,

HZGMRE S

72U, BHEICH, RUAAS 4~ A&
TEOREVEMOE (SLADKENEE)
PENIIEZENTZ T A A~ A DR HZhHE
NELl 72, REHRELZREZSTEDLEED
ND, LU, HEM) O kA 5o B | 2 i
I CRELOTIH L, EmfE & B R
7= 0 OFAFGHE & OFE TR E D, RIS
—HDEDERZEFEN —EDEE, SLA
DRELBRLRMEHEL THD, SLAN
2L, EEEHZYOERBE, 2L
TZOR#MTH LREmBEH -V DIEE REE
FES LA L TR LTL
9, 2FEV, SLABEMLTY, FhiZ
EbROoTEDERETHENHIML 2T
X, EmESHTZ D OXERSED L, R
R EHEZRELSTDHZ LT TERNE
WH Z R D, S LA LSRR EEEICH
BR®H 27251, SLAOHINE & HIT, 3
DEZGHEZEMSEDL X RBLLD
DR DMENN TR T IUE A B 720,

— 5T, ZOMZESE I, FE R R
DEAFMEDHER & LT, HAWENLS LA
CWomEOMEIINY NEFEB SN TE -
RAED DV | IBOME & AR & DB
FRIZEA LU Cix o 2R 2E 23 72 S 3u T U7 s
277,

WFZEFRE L, TN E TOHH OMZE TR
DHEME L RERFERAENHDZ L EZHL
ML TEY, ROEZWILAE )] OFEFZE)
ZD XD e xR IR O ZERPEICE B L
TWHAEMERH D £ B 2 Tz,

HLZDE D ZRGERANIE L &3 huE, fil
Yy OFERE RS E ISR APt R E 72T
L—7 AN—% b0 T9TThd B,
ZOWMFRIZETF LT,

2. WHEDOHBY

AW TIIMOEZWINFE NS LA L
E LI O ESE O LM E ST
ODTERTH D &V ) RERAMEE L, FExAk
EHEOZHEMENE LD A=A LDOER
BEATHZ & & LT,

3. WD kL

1) 9. HEREEED THYo T A
ETEF /L (Brouwer 1962, Hilbert 1990) |
b EIEoseEwT A EHWT, BRI,
X RS E O 2% b 72 b T A HEMED
& DR %N ODFEE LT,

ET)L
FHX R IERE L6 DO ERICHEEIN
Do

R G R=SLA LNCa LNP LMR Al

Z Z CRGRIFMHxAERE, LNCa (33
MfEH 7=V DEREE, LNPITEOEFRE
PEVE (=EOMELEE BEOERIBE) |
LMRIZEFRELTH D, WO RO Z
VABEET V) ACHED L. D O E
FZOMITIE,

. 2SARXRVR
 SANING PR A2

EWORBRENSH D, ZZ TCRMRIIBELT
HbDH, ZNHOAMNEL, SLANENT S &
B EXAEHBEH TV ODOEREE DM
DA AET DR A RO T,

2) WICHKEHEDOR S 1 1 oMY (4
A ~W U T : Prunus lannesiana var.
speciosa, 7 X% : Zelkova serrata, 17U
Y X : Salix integra, £ X2V ¥ X

Salix gilgiata, Y~ 27"V : Morus bombycis,

A B RV : Polygonum cuspidatum, 717 I3 :
Boehmeria nipononivea, 7 X V) bt X
7Y 1 Bidens frondosa, > 2 : Chenopodium
album, ~)VXT Y HA : Ipomoea nil) %*’E
B L, MHRRERE DK T A —2 —ZHE
L7, & L CEGRC Tl S N7 T TER 70 22
KD 56, FEIZIE ERMFER O B REE E o
SARMEDBER E /o TWVWENEZEE DT,



Felative growth rae ig 5~ &)

e (g o' &)

Foelative growth ral

3) EHIT. ZOMFEO— kM E MR T D7
DIT, LT —Z ZE L, BIEREHE B D
R D %2 4 Ve 2 RREE L 72,

4. WFIERRE
)ﬁ:

FZIE, S L ALSMIHER) OFEX R
ﬁ@%%@%%t%?T EVED B B HIN
M, L EER H AR (LR : Leaf : root

ratio). SAR. LNP Tho7= (1),
ZOETFIMHEZIE. S L AN LK
W2y LLFD 3 2DEMED 5 BHOWT DNl

FENABEAICS LA, SLAOEIICEES

EmEH -V OERIEE O N 7EEITH
BEnsZLickhsd,
OSLADFIZHHITHLIITSARD
Hn4 5

@S LAD AT S L D ICL RAME
m4 2

@S LAD_FIZKHEHMTHEIIZLNP
BT 5,

2) FEr

11 FEOMEY) CEBIZHRERE L 20
MRS 2 E U725, FEXT AR & S
L ADOMIZIZRNT Y OEBEI R B o 72, L
L. fHXEREERE & b IRWEBR H 5 D1
SARZE-7= (K1),

0.2 e . . ..
* -
. " -
0.20
+ $- & * +
0.15 .. R » +
- - -
ol ® * - - - L3
oosl . . . . . V. . .. .0, ., | _._. L 1
25 M M a0 a4 %0 5 & T &8 9 10 M 30 40 50 &0 1o
Spacic lnal aoon [ k') et sasimilaton rats (g m o) Ll nitrogen prodstivty (g g~ N @)

Fig. 1 Relationships between relative growth rate and
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specific leaf area (a), net assimilation rate (b), leaf
nitrogen productivity (c), leaf nitrogen per area (d), leaf
mass ratio (e) and specific absorption rate (f). Bold lines
represent regression lines for statistically significant
relationships.
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Fig. 2 Simulations based on the balanced growth. (a)
Measured and calculated area-based leaf nitrogen
concentration (LNCa) in simulations 1 and 2. Simulation
1 estimated the effect of specific leaf area (SLA) on
LNCa, and simulation 2 estimated the coupled effects of
SLA and leaf : root ratio. Closed circles, measured
LNCa; open circles, calculated LNCain simulation 2. A
broken line represents the result of simulation 1. A solid
line represents the regression relationship between
measured LNCaand SLA, y =0.016x + 2.14 (r2=0.42, P
=0.032). (b) Calculated LNCain simulation 3 that
estimated the coupled effects of SLA and leaf nitrogen
productivity (LNP). Open circles, calculated LNCain
simulation 3. Other symbols and lines were as in (a). (c)
Calculated LNCain simulation 4 that estimated the
coupled effects of SLA and a. Open circles, calculated
LNCain simulation 4. Other symbols and lines were as in
(a). (d) Calculated LNCain simulation 5 that estimated
the coupled effects of SLA and specific nitrogen
absorption rate of roots (SAR). Open circles, calculated
LNCain simulation 5. Other symbols and

lines were as in (a).
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Fig. 7 Ahypothetical path model for leaf and root properties. Single-
headed arrows represent direct relationship or causality. Double-
headed arrows represent indirect relationship or covariation. RGR,
relative growth rate; SLA, specific leaf area; LNP, leaf nitrogen
productivity; LNC,, leaf nitrogen per area; L : R ratio, leaf : root ratio;
SAR, specific absorption rate. e represents an error term. Numbers
beside each arrow represent standardized path coefficients.
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