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Ecophysiological Interpretations
on the Water Relations Parameters of Trees(Xl)

The Characteristics of Leaf Specific Conductivity in Various Portions
of the Twenty-one Deciduous Broad-Leaved Species1
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ABSTRACT

This study was carried out to compare the characteristics of hydraulic architecture by measurement of
leaf specific conductivity(LSC) in the twenty-one deciduous broad-leaved species. The L.SC's of stems
were higher than in branches except Acer mono, A. triflorum, Betula schmidtii, Fraxinus rhynchophylla
and Zelkova serrata, and lowest in junction parts as compared with stems and branches. In diffuse-porous
species, the LSC was much higher in B. platyphylla var. japonica, B. schmidtii, Cornus controversa,
Tilia amurensis than those of other species and especially lowest in A. triflorum. In ring-porous species,
the LSC was much higher in Maackia amurensis, Paulownia tomentosa, Quercus aliena, Q. serrata
than those of other species and lowest in Ulnus davidiana var. japonica. The LSC's of 1-year-old ter-
minal shoots of stem(the leader and adjacent laterals) in A. triflorum, C. controversa, F. mandshurica,
Q. mongolica and Z. serrata ranged from 22 to 139 x£/g in the leaders, and 11 to 73 x¢/g in the adjacent
laterals. The LSC's of leaders were usually greater than the adjacent laterals because of the hydraulic
dominance of the leader shoot.

Key words : leaf specific conductivit( LSC), hydraulic architecture, twenty-one deciduous broad-leaved
species.
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1994; Kolb %, 1996).

dulx o g “r-1°] 743 FRAEHAE wre
ol = E5-ZAY e embolisme] WAste] A5
B} 7Hav) e}, Laviosologt Schubert
(1998)& FH2Ed s e Ix 2 E AHNE

of Blste] T3] Adw o] 35% HE ’—}°}§i°
o, KAEMME FA 2He e vhetgchy e
E FEAEH 2 o7 KyiEMte] ik )
TEA FAE sty °‘-4 A, HBEK
S R A B id A B Aol e
A (Meinzer$t Grantz, 1990). SRAEHA

e TR E A S nlsle] ZAlspe)
66% A= HA dehdon, £4wA, 40|
s} AA ] QAP skt FelLaviosolo
¢} Schubert, 1998).

FEo slelA] A BFzAo KogiEEe
< 4 F5o] AAstE A H(site quality)dl
2zt AA R 7] Pl Ko@) W
ATE 75 A WA dFd e g49
sith(Pothier %, 1989; Sperryst Tyree, 1990;
Pockman 3, 1995). A& co}& =92 4(Site
index; SI=9, 12, 15, 20)°l4 =& jack pine

r

mlm E. oin ol

(Pmus banksiana)Y £2 & *a‘ o] odubH

2 o ¥o] W3] wet F
(SI=20)0 4 A4 & ‘Q-‘E:«l % %—"‘*éﬂ
3 AR (SI=9N A A m8e PJRu} 7

A vebdoi s ok (Pothier 5, 1989).
b KGR el FREEFSE, U9
KECHREES LaREE, AASE 2elm A4

8 A7) el & 4TS WA Wi, ole
F A7 5 A9 FRolE9 vrE 7
B ezt AH e SR, a3y WA $
F A= S35t B3] fEolFo HAs=
Rtz Az £E3HE der) gf

of MR KaaBite] S48 wd ") 9l
tHIkeda®} Suzaki, 1984; Ewers®} Zemmermann,
1984a, b; Ewers, 1985).

E od Pl e Zimmermann(1978)2] o ub
<+ AHEEte] KRS RS ER(101.3 kPa)
oA iR oW FH4E Ave IRANT
KBS T 5] o)A P e AEEoR
vE %k, leaf specific conductivity(LSC)Z }
et glch, LSCah-& Fell9] HHE K58 (rela-
tive conductivity, RC)® Huber value(Huber,
1928)et &= cl2A ZJ% Aew #E 1go) k4
Bt AROE Av|Ehe £3E 27 =& 7R
€ 8 wolsd £ gl EAkEENS F¥c,
ueba] 7t B R [SCHE A s B
EE Lol vebiw kaBEhRe] komEMe R
Bt (hydraulic architecture)?] 541 44 ¢
4 3 tHTyrees} Ewers, 1991; &3} 4, 1996).

E AAls FFAASE9) KRt B4
w7 g dwlY JaxdrRA el S8
G G5 215 disk] £39 7], 7, &
R EmE 1948 E83 e LSCE 24
gt} SR Al TR} 5AL vE wAscl

e A i

1. H#H

AY Ase ZAddgn gygastdst 2o
d3 U] e Bg54PE Yo 21—3*4
ZigE 7 SR A, & 1058-% A3},
@, A2V R(Betula platyphylla var. japonica),
VY (Fraxinus  mandshurica)®d e vp%
(Zelkova serrata)®] 74$-& ZHA A Ag=e
AAste] Algstglon), e FUWF(Paulownia



20 BIARS Acsrfel WS &
tomentosa) = °17P ol AlAl®El zl-5 AbE-skA

ob. wma APLe FuHAol FAd AN A
wieden, B4 AT AYT A S,
FuA733 o) HFR(EEEWA)E Table
19 vhepset,

2. B# *'JEBL

/E___]%—]_‘E.O Al = )

ZFakell A8 dutvg F7)
ahE] = arlﬂ(embohsm)° wt

ke solell4 &7]

N

1§13} o1& of J
ks, 1

uld wlof o
e AYEe
s i 5 AYY RS A
2@ el 28 sl

-lq' £

THE

I WS AT

sho] b A7e ARE Agstach. ¥4 A
=9 A7 Table 20 FTG(L EFAA) O
hehisict,

edt ARE A7) el dPe
FFE A4 nelgR EAQ
) bl wel Sl £EES w)d W] go}
Hatsict.

ARARE 1959 %H 1979747 W 7~8
Aol shgict,

r{m R

3. Leaf specific conductivity(LSC) &3
LSCzte Fig. 13 ze A& dAste] kK
& (101.3 kPa) slellA 7], 7FA <) 5EER

o] -

=2 Algel 5 mMe) KCI £88 Z3 A4 @k
B /h)& H48 5 )

’\W sigk -

AR ,'.7. =

oAl
R

AR AFHE FeEE dAe aol(d()cm):u d 8] ol Wi °w':3,_ Ao 5 upee] Ralel
slal embolisme] WAl A8y gkl 1 (D).
FA Fol @riztenl, A 89 ofwh& ofA g
At & LSCE FAskslvt. Al Holi= 15 LSC ki) £xi(g), Bl EHE
o2 EastA stged, £E7 ujueg ¢ (101.3 KPa) corrvvvererereereecesneces o)
Table 1. The characteristics of sample trees.
Species Height (m) DBH (cm) Age (year)
Acer mono 8.5 * 1.9 6.3 = 0.8 35
A. triflorum 6.5 = 0.5 6.4 + 0.9 2 +3
Betula platyphylla var. japonica 7.6 © 0.8 5.7 0.3 19 £ 0
B. schmidltii 11.7 £ 0.1 7.3 £ 1.0 21 1
Cornus controversa 10.6 £ 0.4 7.3 + 0.6 2+ 3
Fraxinus mandshurica 7.0 £ 1.0 5.5 1 0.9 16 + 0
F. rhynchophylla 8.8 + 2.2 6.4+t 1.5 25 * 4
Kalopanax pictus 8.3 £ 1.7 5.0 © 0.5 21 + 4
Maackia amurensis 11.2 + 1.9 8.8 t 1.6 38+ 3
Paulownia tomentosa 5.0 £ 0.6 5.8 * 1.3 12 + 2
Populus alba < P. glandulosa 7.9 £ 0.4 5.1 0.9 18 1
Prunus sargentii 11.0 * 0.4 8.4 * 1.2 33 71
Quercus acutissima 6.5 * 0.4 7.1 £ 1.0 22 * 2
Q. aliena 7.1 * 0.8 7.6 £ 1.2 20 2
Q. dentata 9.0 £ 0.1 7.8 £ 0.3 26 *+ 4
Q. mongolica 7.8 * 0.8 7.7 £ 1.0 25 £ 3
Q. serrata 9.7 £ 1.0 7.9 £ 1.0 2 * 4
Q. variabilis 6.8 £ 0.3 56 * 0.5 17 £ 1
Tilia amurensis 8.7 £ 1.0 6.2 * 0.5 30 +1
Ulmus davidiana var. japonica 9.3 1.9 7.5 * 1.0 28 2
Zelkova serrata 5.6 = 0.5 52 *+ 0.8 17 £ 0
Mean 8.3 * 1.8 6.7 £ 1.1 23 t6
# * : standard deviation
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Table 2. Mean diameter(cm) of segment in stem, branch and junction part between stem and branch.

Species Stem Branch Junction part
Acer mono 4.4 £ 2.5 1.7 £ 0.6 3.6 + 1.5
A. triflorum 3.6 £ 2.3 1.3 £ 0.6 2.6 1.2
Betula platyphylla var. japonica 3.1 = 2.0 1.0 + 0.3 2.7 £ 1.1
B. schmidtii 4.4 £ 2.8 1.4 £ 0.6 3.1 £ 1.5
Cornus controversa 53 £ 2.5 1.2 £ 0.6 2.5 0.6
Fraxinus mandshurica 2.6 £ 1.7 1.0 = 0.3 2.2+ 1.0
F. vhynchophylla 4.2 * 2.7 1.5 + 0.7 3.0 £ 1.5
Kalopanax pictus 3.1 £ 1.6 1.1 £ 0.5 2.3 £ 1.1
Maackia amurensis 6.2 * 3.6 1.8 £ 0.8 4.1 £ 1.6
Paulownia tomentosa 2.9 £ 2.2 1.4 £ 0.6 2.8 £ 1.3
Populus alba X P. glandulosa 3.0 £ 1.8 1.3 £ 1.3 2.2 £ 0.6
Prunus sargentii 5.6 £ 2.7 1.5 = 0.6 4.6 * 1.3
Quercus acutissima 3.7 £ 1.8 0.7 £ 0.3 1.4 £ 1.0
Q. aliena 3.8 £ 2.2 1.1 = 0.6 3.7 £ 1.5
Q. dentata 4.1 * 2.2 1.5+ 04 2.3 £ 0.9
Q. mongolica 3.5 £ 2.2 1.6 £ 0.5 2.2 £ 0.8
Q. serrata 4.4 £ 2.9 1.1 £ 0.5 2.2 1.0
Q. variabilis 2.7 £ 2.2 1.3 £ 1.0 1.3 £ 0.8
Tilia amurensis 4.2 £ 2.0 1.0 £ 0.4 2.7 £ 0.9
Ulmus davidiana var. japonica 4.8 + 2.8 1.5 = 0.8 2.8 £ 1.8
Zelkova serrata 3.1 £ 2.0 1.3 £ 0.7 2.9 £ 1.5
Mean 4.0 = 0.9 1.3 £ 0.3 2.7.£ 0.8

%+ : standard deviation
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Fig. 1. The apparatus for measuring the amount
of water flow through the segment.
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Table 3. Mean values of leaf specific conductivity(LSC) of stem, branch and junction part between stem

and branch in broad-leaved species.

Leaf specific conductivity (u/g)
Species
Stem Branch Junction part Mean
Diffuse~porous species
Acer mono 17+ 3 Bt 6 7%t 1 20 £ 3
A. triflorum 8§+ 2 4+ 2 4+ 2 9+ 1
Betula platyphylia var. japonica 422 +~ 34 284 * 46 164 + 63 290 £ 29
B. schmidtii 130 £ 17 170 = 25 103 = 20 135 = 14
Cornus controversa 310 = 50 124 £ 15 80 £ 19 171 = 22
Populus alba * P. glandulosa 5 = 8 54+ 7 18+ 3 42 = 5
Prunus sarvgentii 91 = 8 58 + 7 51 £ 9 67 £ 5
Tilia amurensis 340 £ 43 211 + 47 192 + 18 248 £ 29
Ring~porous species
Fraxinus mandshurica 5 * 11 54 - 9 18+ 4 43 £ 6
F. rhynchophylla 2t 8 32+ 5 10+ 2 2+ 4
Kalopanax pictus 91 + 15 1 1 30+ 3 64 £ 8
Maackia amurensis 288 = 48 120 = 19 48 £ 16 152 + 24
Paulownia tomentosa 300 £ 78 133 + 46 66 = 13 166 = 34
Quercus acutissima 104 £ 26 51 = 12 4+ 3 5 *+ 13
Q. aliena 395 + 133 127 = 35 43 + 12 189 = 62
Q. dentata 40 + 8 40 *+ 11 10+ 3 30+ 6
Q. mongolica 6 £ 11 24+ 5 7T+ 4 %t 6
Q. serrata 176 £ 33 182 £ 41 3%+ 6 132 = 24
Q. variabilis 197 £ 57 59 + 14 25+ 8 9 = M4
Ulmus davidiana var. japonica 4 5 4= 4 5+ 2 11 £ 3
Zelkova serrata 59 + 10 72 £ 10 16 + 6 49 = 7

¥ t+ . standard error

BRA7(A. triflorum)® LSC#2 71271 711
t} 2u] Hxo g o, uwihiR(B. schmidti),
EFAGT(F. rhynchophylia)st e} F-ol A&
%719} 71A19] LSC3tel wlsstA v, 7HAl7t &7]
B} 1.2v) Ax2 ZA byt oledt ¥4
& £7] =ade] dddAtd A% Aol F8
fele g Ha gich(iuME, 1984). Tkedas} Suzaki
(1984)= F7HAIHF(Quercus glauca)dl 311 A
E719) KorEMtEe] Jxl Bt 2 A S e
Wb 3o,

BE K EEEL e o] A
Aoz wjd=E] gl SN F£Fo) 279 &
Fo] B Ao A Ele AREAl -F ol v}
o A Jepdols el(iH, 1984; Siau, 1995).
o B Qe Ak F 3 aF
o} LSC# 2 ol bR gdstet.

AR e HF LSCHE Azhiiel #u
F(Tilia amurensis)”y &7}, 7VA, SR =

=

E R 2 e Jehyon], $x71¢ LSC
el 7B AA vebget, A (Populus alba
x P. glandulosa)®) 7%+ T4 A @
2] o} & AFA FFel vEe Fe FHAAE
glled, ole #59 48 AsAAe sl
Aol B4 wlsle g okl 7|3},
B3 £33 HF LSCixe a7 (Q.
aliena), B2 F, 5 (Maackia amurensis)
9} 23F(Q. servata)7t 100ut/g o148 &
#HE el o $Ed wisle] sEkEghel F
L ££9% ¢ F U, 53] =55 (Ulmus
davidiana var. japonica)®] 3%+ &7, 7tA ¢}
SrERe] LSC3te]l 713 dA viepwtel, 84
o pREEAFY & Y22 tylosesol 2%
=@ Ae)ch, o] FArL dwtdom AA3le
HAoA A7|A, PR EH-E 2= dF F
%9 AS$+ WA R A E tylosesr} w3}
o Tfo] )= dAabe] viebdol, W (1984)
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1984; & 5, 1998).

2. #79) hydraulic architecture® &4

g4 21F G AAAFY ¥9d LSCas
F3le] s@okiEe] AT (hydraulic architecture)
o] 4z EAL Fig. 2~109] Jeblel,

21F4 A &7, 7HA], e LSCat
H24 0.07u8/g AA 8 3 1,818u¢/g 7R
2 WL WwYE e o, ditie £32 10

Acer mono

~1,000ut/g & Wl Fsisdcl. LSCH #£7
gL Z7)dA4 A 2 e vedln, 2 58
1A, SERRe 4oz ztopzlon, Az,
3%, FAA(Q. variabili)st HEFIHTFE
Mg nE FFA F7] Hel¥e LSCe &
& 72 vebyn}, olzg fAW LSCY Aol

ERAAE 23T A ssty B4 siezt
golat & ¢ 9k, 53] €79 FHIyres D9
AR 97l 7 Hx, ZIAAL AEE 99
3 e AE FAESL S48 HEe &
222 @KEgNe] dolxe ez AL C(ih
H, 1984; Iketa®} Suzaki, 1984; &= 4, 1996).

RE $ZdA FEAHoE JEG BAL G
el alelA) LSCakel §43] #tagtche Aejrh
(Ewers, 1985; Iketa®} Suzaki, 1984; &3 &,
1996), =3 o#EEe] B4l «e} LSCgtel 7
2457} E2A Jeiged, olv A3, A
7k, BAA7A Fol sl £719 718 AF
Fol glolx FERzA ] $HA &Pz I
7] = Folch(@k 5, 1998).

AFA FFQ a2U59 Exprle E719
LSC3te] iz} 2tAl vehg oy, A2 4
R & & by ck(Fig. 2). 53] o1&
& el A A ghg JeEileH, Bap)

b

A. triflorum

Fig. 2. Distribution of leaf specific conductivity in various portions of Acer mono and A. triflorum trees.
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Fig. 3. Distribution of leaf specific conductivity in various portions of Befula platyphylla var. japonica

and B. schmidti trees.

2] A= FEE o199 )9} sl YHeA]
& 1ut/g ol3ke] F3] 242 o] JehdeiFig. 2).
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2725 ehdo, 2R 719 LSCitel
7IXRg & & Jehlied, E7]9 7pA
LSCz2 di¥-% 100ut/g ©lAel™, kiR
LSC#= 73~445u/g2 %7 el b3 5
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Zimermann(1978)<l ¢j3tdl, & Apzh)ES 4
24 B. papyriferadl SlelA 2719 LSCgtel
159~911put/g 2 zlov, kBl E 87~196
w/gs & %2 vtz @,
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AFA wF5A EFEFYF(Cornus controversa)
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o} 453 glow, &7, kx|, oY 2E 2
AellA ot FFol vzt Z gk eblic),

F2U59 SR J3 292 Jd Ras
B 88 (sympodial branching)® 7] wi&el #
Aol wpe} LSCro]l vtz A Yehget, oy
T A HAME E719 LSCoel 713 o,
EA R LSCE #A7te] 42, a8y £
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& Fig. 59 vehd A 9] o= 5
A vebgdeh, =3 Ju-F-= aEERe LSCitel
BE 150ut/g o)A 2 ohE AFA £Fd vt
o SikERe] BRG] E FEFLE wdE

Fig. 59 yeld uls} o] dApAlg LSC #
X E7)8 Aol syl & Aolgle] dAI
W el slslev, X9 A& 71 Alwke
2 Z4E LSCzrel Axct. v APV (Prunus
sargenti®] 79 F7) sty $& 1LSC
el vebga, €719 71R1e] LSC32 w3t
A By,

Gl AER 65F glelA LSC six
FxE 274 sk & LSCEE dehiz o
L 7R, IR 92 ztelron, oladt A
g ATl F) vste FHsl4cH(Fig. 6).
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Fig. 4. Distribution of leaf specific conductivity in various portions of Cornus controversa and Tilia
amurensis trees.
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Fig. 5. Distribution of leaf specific conductivity in various portions of Populus albax P. glandulosa and
Prunus sargentii trees.
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Fig. 6. Distribution of leaf specific conductivity in various portions of six oak species.
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Fig. 8. Distribution of leaf specific conductivity in various portions of Kalopanax pictus, Maackia amurensis
and Paulownia tomentosa trees.

Ulmus davidiana var. japonica Zelkova serrata

Fig. 9. Distribution of leaf specific conductivity in various portions of Ulmus davidiana var. japonica
and Zelkova serrata trees.
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Fig. 10. The leaf specific conductivities(LSC) of the terminal shoots of 1-year-old stem in five deciduous

broad-leaved species.
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