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Ecophysiological Interpretations
on the Water Relations Parameters of Trees(X)'*

- The Characteristics of Relative Conductivity
in the Twenty-one Deciduous Broad-Leaved Species -
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ABSTRACT

This study was carried out to compare the characteristics of relative conductivity(RC) in the twenty

-one deciduous broad-leaved species.

1.

2.

The results obtained were summarized as follows :

The RC ranged from 3.18%10™ to 1.23x10™" m’ in deciduous broad-leaved species, and appeared
different values in various portions of a tree and species.

In eight diffuse-porous species, the ranges of average RC were 3.49%10™ to 6.35x10™ m® in
stems, 4.89x10™° to 2.99> 10" m? in branches, and 1.33x107" to 9.42x10™ m® in junction part
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between stem and branch. In thirteen ring-porous species, the RCs were 7.14 % 107" to 4.76 x 107"
m’ in stems, 2.93x10™" to 3.91x10™"" m’ in branches, and 1.41x10™ to 9.20x10™ m® in junction

part.

3. The RC and diameter of stemn have no interrelation in eight diffuse-porous species. The RC of
stem increased with decreasing diameter of stem in eleven ring-porous species except Fraxinus

mandshurica and Maackia amurensis.

4. In five deciduous broad-leaved species, the RC of 1-year-old shoots(the leader and adjacent
laterals ) ranged from 4.87>10™ to 8.41x10™"" m® in the leaders, and 7.93x10™ to 2.01x 10" m®
in the adjacent laterals. The RCs were much greater in the leaders than in the adjacent laterals
because of the hydraulic dominance of the leader shoot.

Key words : relative conductivit RC) . twenty-one deciduous broad-leaved species, diffuse-porous species,

ring-porous species, hvdraulic dominance
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Table 1. The characteristics of sample trees.

Bk Aawtto] BT £F - ABH BIT(X)

. Height DBH Age
Species (m) (cm) (vear)
Acer mono 6.5~11.8 5.0~ 9.0 27~41
A. triflorum 6.4~ 6.8 5.4~ 8.1 1726
Betula platyphylla var. japonica 6.2~ 8.4 5.3~ 6.2 19
B. schmidtii 11.7~11.8 6.4~ 9.9 26~28
Cornus controversa 10.0~11.2 6.6~ 8.4 18~25
Fraxinus mandshurica 5.7~ 8.6 3.8~ 6.5 16
F. rhynchophylla 4.7~11.0 3.0~10.0 17~30
Kalopanax pictus 4.9~ 9.8 4.2~ 5.8 1427
Maackia amurensis 9.8~15.0 7.3~13.0 36~43
Paulownia tomentosa 4.0~ 7.4 4.1~ 7.6 10~15
Populus alba < P. glarndulosa 7.2~ 8.9 7.6~ 9.2 17~20
Prunus sargentii 10.6~11.7 6.8~10.2 31~34
Quercus acutissima 6.0~ 7.2 6.4~ 9.0 19~26
Q. aliena 5.7~ 1.8 6.6~ 9.8 16~21
Q. dentata 8.9~ 9.1 7.6~ 8.5 22~ 32
Q. mongolica 7.2~ 9.4 7.0~ 8.8 21~28
Q. serrala 8.9~11.5 6.7~ 9.7 19~27
Q. variabilis 6.3~ 7.3 4.9~ 6.4 15~18
Tilia amurensis 7.6~10.0 5.8~ 6.9 29~31
Ulmus davidiana var. japonica 7.3~11.9 6.5~11.4 26~32
Zelkova serrata 4.7~ 6.2 4.0~ 5.8 17
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Table 2. Mean value of relative conductivity of stem, branch and junction part between stem and
branch in diffuse-porous species.

Relative conductivity (m%

Speci
pecies Stem Branch Junction part Mean

Acer mono 6.40% 10744 861073 | 1.21 % 1072 +0.68x 1077 | 2.61 x 10+ 1.90 < 10™ | 7.69 < 107647 < 107

A. triflorum 3.49%10™4.35%<107" | 4.89x 107 £3.31 <107 | 1.33 < 10 £ 1.66 X107 | 3.73x 10™%:3,76 x 107

Betula platvphylia
var. japonica

5.75x 107212, 13x 107

3.84x 1071047 1072

1.38%107%£0,85x 107

4.57%1072+2.18x 10"

B. schmidtii

3.34x 10751, 72%x 10"

3.44x10™20.95 <107

2.09x10™+0.98x 10™

3.26 %107 1,40 x 107

Cornus controversa

6.35x 1071 £2.83x 10

12.99x10™41,01 0™

1.43x10™M"£0.61 < 107"

3.80>x 107112 59x 17!

Populus alba x
P. glandulosa

2481021 1.31x 107"

1.45%10%:£1.25 % 1072

4.06x 10 £2.73x 10"

1.53x 1074 1.36 < 1072

Prunus sargentii

2.38x1071£1.22x 107"

2.11x107%+1.23 %107

8.33x1078+3.80x 107"

2.11x10%11.25x 1072

Tilia amurensis

1.03x107"+1,15x 10

7.67% 1072:68.93% 107 [9.42>< 1072+8.45 <107

9.21x10™%10.32x 107

¥ ok

: standard error
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Table 3. Mean value of relative conductivity of stem, branch and junction part between stem and
branch in ring-porous species.

Species

Relative conductivity (m?)

Stem

Branch

Junction part

Mean

Fraxinus mandshurica

5.63%107%41.10 107

5 ]
3.74x 107+ 0.63x 107

F. rhynchophylia

1.06 100,24 x 107"

1.12x 1072 +0,23x 107

3.94x10™x0,57x 10

2.60 10

21035 107

3.96%10740.80 107

1.61>x10™=0.29x10™"

Kalopanax pictus

3,78 1072 0.52 % 10|

2,245 1074.0.30 % 107

6.18x107%11.32x 10"

2.50% 10724.0,28% 107

Maackia amurensis

2.89x 100,44 > 10™"

1.10x 107" *0. 15107

8.10x1072.£2,46 <107

1.80%1071+0.28 % 1071

Paulownia tomentosa

Quercus acutissima

553x10" 1.06 %107

4,795 10721,09 %107

2.52x107:20.44 x 107

94x10”<1oo 107"

. aliena

3.22x 100,60 % 107

4.59x 100,60 x 107

1.25%10™%+0.49x 107

3.58% 1072 £0.52% 107

'8.98> 107 11,677 107

5.47=10741.00> 10"

5. 44> 10785134 x 107

5.89x107£0.96x 1077

. dentata

714>1o“v1 ww“

mongolica

2.93x 10 21.01x107%

1.41 100,34 x 1078

4.65x10%£0.90% 107"

. servala

23,91 % 107%1:0.90 % 107"

9.20%10753+0,78 < 10"

3.62x107%+1.29x 10"

2 B2x Q.17 x 107!

3.66% 10 £0.72 107"

19.53%107%+1,10x 107

Q
Q
Q.
Q
Q

. variabilis

4.42x10"<0.98>(10 2

636<]U“*122><10”

Ulmus davidiana var.
Jjaponica

18.45% 107 1. &0 10"

1.35x107"10.51 x 107"

3.18% 107"£0.67 x 1072

16625107 11.64% 1073

3.20%107741.24 107"

6.92x 107+ 1.09% 107"

Zelkova servata

(130107024 107356 1072 1.06 < 1077 5.33 < 107 2,65 % 107 |2.35 % 100,56 % 107"

E

: standard error
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Fig. 2. Relative conductivity versus diameter of
stem in diffuse-porous species.

a, —————: Cornus controversa, Y=-0.427% 10" X +8.612> 10"
(R*=0.14)

o, == Tilig amurensis, Y=1.220x10""X+0.567= 10" (R*=0.04)

4, - Po{mlus alba x P. glandlosa, Y =0.200 %10 X 40,188

(R%=0.08)

a, - Prrmus sargentti, Y=-0.207<10"X~0.356 10 (R*=0.22)

. - - - iBetula platybhylla var, japonice. Y=0.117x10"X+0.517
<10 (R?=0.01) ,

v, e : B. schmidtii, Y=-0.303% 107" X +0.467x 10" (R*=0.24)

: Acer mone, Y=-0.949x 107X +0.105 < 10" (R*=0.24)
-1 A triflorum, Y=-0.477 < 107X +0.045 < 10 (R*=0.11)

£ fifEol sl Fr]o] ER u &

ﬁ%&ﬂﬂﬂﬁﬁﬁ%d_xﬂiﬂw
BILM WtE 5 %M T8 6 ol
A E7]e BRH K EEES Fig, 39
viebyich,

W, MEEET Bk So =3 %
i TR GRITES) MK RN S] ol
e AU Adsty £7]9) Eige] ol
AL E 2 e Jehs Ao] sy}, ol
A A 74 @Y LE AP Sela gl &
ol qlglov FEAH R el Ageuy
o AL F7)9) ER =7)el kS EEMED
o) EHRAMWER=0.39)E o, g
S8 tlgh MERIR(Y=-1.5855X+9.2740, R’
=0.83"% Faste] 279 E¥o] Aoln4E

K @S] S8

KEEF K4

Z71e] ]

N

1998% 3H 95

Relative conductivity (m?)

Stem diameter {(cm)

Fig. 3. Relative conductivity versus diameter of
stem in six oak species.

o Quercus servata, Y=-2.102x 107X+ 20.685 > 1™
(R=0.85")
e Q. acutissima, Y=-0.812 % 167K +6.820 % 107"(R°=0.30)
o Q. afiena, Y=-2.488> 10" + 1.888% 107(R'=0.86*)

[}

. Q. variabilis, Y=-1.345x 107X + 0,112 107(R*=0.60)
u,—:Q, mongolica, Y =-1,297 < 107X +0.870 < 10 (R*=0.78)
, . dentata, Y=-2.412%107""X+0.164 * 10 "(R*=0.81")

*: 5% level significant}
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Relative conductivity (m?)

Stem diameter (cm)

Fig. 4. Relative conductivity versus diameter of
stem in seven ring-porous species.

®, — = —: Maackia amurensis, Y=0.512x 10X +0.401x 10"
(R*=0.35)

0, e : Paulownia tomentose, Y=-2.536>10""X+1.346x 10™"
(R*=0.53)

., : Fraxinus mandshurica, Y=1.531x10"X+0.523x10™
(R*=0.08)

X, ===~ F. rhynchophylla, Y=-3.721 x 10"'X+0.311 x 10" (R*=0.51)

s — ——: Kalopanax pictus, Y=-1.237x10" X ~0.839 x 107 (R*=0.65)

o, — -~ Ubnus davidiana var. joponica, Y=-1,035x10"'X+0.130
x107(RE=0.58)

: Zelkova serrata, Y=-3.831 107X +0.220 < 10 (R*=0.69)
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Table 4. Relative conductivity of the terminal shoots of 1-year-old stem.

Species Shoots

Relative conductivity Mean diameter

(m?) (cm)

L 4.8718x10°%8 0.71

Acer triflovum AL 2.2086x 107" 0.64
AL 7.9251 <1074 0.59

L 8.4089x 107" 0.36

c ; AL 2.0126x 107" 0.75
OrRuS ConLroversa AL 2.0042x 107" 0.70
AL 1.5873x 107" 0.52

L 7.6161x10 ™ 1.03

AL 2.5726x 107" 0.57

Fraci Sy AL 3.5871 %107 0.54
s manasiurica L 2.8960x 10" 0.66
AL 1.9105x 10" 0.60

AL 3.6121x107" 0.58

L 2.3066x 1071 3.06

Quercus mongolica AL 1.1564 x 1071 1.56
AL 1.2717x 1071 1.89

L 6.5772x1072 0.76

Zelkova servata AL 1.2475%107% 0.4
AL 3.4496 <1072 0.47

* L : The leader, AL : The adjacent laterals.
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