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Diurnal Changes of Tissue Water Relations
in Two Allopatric Tree Species

Park, Yong-Mok
Department of Biology, College of Natural Science and Engineering, Chongju University

ABSTRACT

Diurnal changes of microclimatic conditions and tissue water relations were measured at two
sites where Carpinus laxiflora and C. cordata were allopatrically distributed. The microclimatic
conditions at a site where C. laxiflora was distributed produced severe water stress condition dur-
ing summer months. Daily maximum temperature reached 30.4°C and the highest vapor pressure
deficit was 1.31 KPa when 13 rainless days were continued, During this period soil water content
decreased to below the field capacity even at a depth of 20 cm and xylem pressure potential also
decreased to —2.04 MPa. However, turgor potential was maintained more than (0.4 MPa, Patterns
of stomatal conductance were changed with evaporative demand and soil water availability. On
the other hand, microclimatic conditions at a site where C. cordata was distributed were moderate
water stress condition compared with those at a site C. laxiflora was distributed. Though soil
water content was maintained above field capacity C. cordata showed a remarkable decrease in tur-
gor potential and stomatal conductance throughout the experiment. These results indicate that
there is a difference in habitat characteristics between the two species and C. laxiflora is more re-
sistant than C. cordata to water stress.

Key words: Field capacity, Habitat characteristics, Soil water content, Stomatal conductance,

Turgor potential, Xylem pressure potential

N 2

ABL 4 F9o g7 g o Ry JFS W £3 oz g e g ) o 7}
A Hepz A-2shy WY st QvH(Baxter e al. 1994, Chapin et al. 1987, Rodrigues et al.
1995). 28jv $A 8ol g 2B 2 E s Fo uwe gaAn, g Hre Fo ua}

B d7e1991d @RdedsAde Agie §49 gA dhedgld st #YEH A

— 453 —



454 Korean J. Ecol. Vol. 19 No. 5

2o, 18352 o F2& Foix
18R T AeE B
% I A el 45 A8 A O @ 4{red Lol dEHnR 744 AEEe
o] ¥ 79 (habitat)-g 7}x 1 3%5}1 o ZAe] FoMz Expde 2 g4
ebd 5= QtH(Osmond et al. 1987, Park 1989, Richards ef al. 1995).

A Eof A JgS nA e FAR FolA FEAQLS A g A B YL
nlozs o o] Feo] B AAE ZFAYIE FoF FAHaRNeE &
(Osmond et al. 1987, Richards ef al. 1995) Ago] R Heg ¥ F459 F
o] ol o&f R, ESgiol FEY wolx el Mo FEFR7 F4FY &
F7koll v AR E3te] o] Fpafol AT Hof Fpdko] ASIH o R IR
ABte] 2] Eof FREAE# 271 @A skr(Fitter and Hay 1987, Hsiao 1973, Kramer 1983).
HREH e B A, A, A A, AxE 7]-7@1251 471709 A% "T—E——":
Edg A= A el axell 77 o] 24 o) (Hsiao 1973) A 22 o] 3l FEAEY X U] o

o] o] w-atE #FA Y s

27
2l

Azl F A sl HSEE Fo|7]E ST oW
.

E}(Fltter and Hay 1987, Osmond et al. 1987). °]

ol
1A

o oo L

oo

373
(o)
=X

O:

o]

o

N oz o
> ol % o oo

F

S AR EAY, FEEEE 237 242 Fesl 7S wEA)
Aoz, aglan 43¢ 71E 2™t /&EJ‘Q% qate o g FRAEY 2o ) A
%8}‘7 2l t}(Turner and Beg 1981) 7341_7\] s 2 Y&z & o]E A7 H3|

_>.: mlo
rie
I
A (o
[>
m

|20 48 A7E 38 He A
$2) 2ol 7k A4 sl H 2o ol

el € F8% A E YehlF2 lvH(Maruta

1976 Park 1989, Yura 1989), J ohuje} gl tﬂ&@ A e «1 Wade =AM 2 $4
s

i
FE & 'W o

1“ ‘?:l-‘% ?i‘ll Q’W—E

¥ £719)

e ol AFel BLE AL 8

>
]
i
1o
o o
oX
M
Bor
(‘fu
o
:O(:'L
ol
k]
ml
o
X
-0
9

22l AEHE Qe 2 élg | EESPE Fol Mo} g
o] e o Wals gty Hart o

> & (genus) S & B g YPALE 7MAHME FRELE 29 A 5o of g
S g ah (ut } A1 1993a,b) EET AL Aol E Kol 7txud *101\4T(Masak1
et al. 1992)F MEZ A&A A BH a3} 4& FEFE 9 dulsE nugozy £
o] B9l Aejduisty Hazte) @AE stz gt

ZALR| 7R

ZARE AAEE oAl 918 sl 977 me] Fo4HE A 128°18°, B9 36°06") E-ZA}
Mo} 3 350 m (57 128°1820%, 594 36°06°077) 2} 460 m (57 128°18'10%, ¥4 36°05 98")4
T AWE MYsErh 2AR ) B2 16 kmoll X3 A4 714 BE40) A1 4AE (19913 14
~1991d 129)o 9hd A HF7) &L 11.9¢oIH A HF7) L2 HA A7 1Yo —-1.8¢, F
X7} 799 24.3C 2 Yl At (Anonymous 1991). B AH L F Fo] M FHQ o|4F B
5 oA Aok A 1 1*}11\‘ G Eo] & wgd, AZo QF3 Fo g o] el
Y, AP UR, AU, AR So] BREI QO A 2 RAMRE A 1RAFR A ek
o A= A= AdolFE A 1 ZAMA| H‘_Elr Ecfo]l o wehs] glor, o7]de Moy, &
I, Gauy 2308 So] BXsa .

ar r»lm m

—r‘

B ol &
A
A

_EF rl

l:l
T."'

H

L

=i, 7

5

o1}



October 1996 Park : Field Water Relations of Carpinus Species 455

Mz Wy

A rE T} HojuF e AzhgFate] 4B 2 A 7xuge vnd AFFee B9
T3 Fae B35 AojuR e a5 A o], Abe] AANK AMH Fo] wwA R
Ax & 2k 2B (Masaki ef al. 1992) 2 S-8lvetd s FRolgdel Ax)d) 2
(Kim 1992, & 3} o] 1965).

°
2 ofw

Ao A
e

e
+

fe 2

#gHaeeol o

gFao g e AEY FEAA FFE X A, Ve 2 JusE d¥s)
2 23} 50 cm7t R o Egstr#ES S o dAFEES BA 5] WAMAI(PSZ-1, Toshiba,
Osaka, Japan)& ol &3] F AR Q] F3F A FAAM S sAth diFEE ol ¢F1.5m
ol Al HAlFo] Bx] Gk & 3l o] XYL, S E A4 (HN-K, Chino, Tokyo, Japan) & o] &3lo &
FatAnh 2AR Y ESFFEFS ABAES SHOZ 1 2 m oo A A&} 50 cm7tA] 5
cmrbth BEkg A F st vidE-Foll Yol AR &7 105CANA] 48217 UEAIZ & 053
& A3 A8

Xylem pressure potential XPP) 3! stomatal conductance(Gs)2| 2itd3}

99 Gst HlYgd #F =29, A3 oS Mdsle steady-state porometer(LI 1600,
Li-Cor, Nebraska, USA)E O]ilo}@ 231t} 429 XPPE GsE £33, 9o] 2~384 &
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Fig. 2. Diurnal changes of air temperature (A), Fig. 3. Diurnal changes of air temperature (A),

relative humidity (B) and vapor pressure relative humidity (B) and vapor pressure
deficit (VPD) (C) at Carpinus laxiflora deficit (VPD) (C) at Carpinus cordata site,
site.
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Fig. 4. Diurnal changes of xylem pressure poten-
tial (XPP) (A
(B) for C. laxiflora. Bars give £ one stan-

) and turgor potential (TP)

dard error of the mean (n=3t0 6).

ye| #3714 Agstdnh. ek Bl

13de] BAHE W= Gs7h A8k

Vol. 19 No. 5

o] %7 e3xe ztolet I W&3tn U
(Figs. 2, 4a,b and 7). &2 o} bl
2715kl el 7]l Es da 3RS sk,
o] tr_o} ;1—6¥}\—]o] AMBHC‘“H T_ HHOﬂ Eo}
= wE Fakel o8 @eth(Dayidoff and
Hanks 1988). ol&lgt Fabell g &g nlz=
aRlegMe YA, Ve, B, T4, EY
(Salisbury and Ross 1992).

sHparo] st

g5 5ol 8l

Eakoll efaf e

Qlo] 4
WMol Astalar A Eo| FR2EY
WA S (Hsiao 1973). B F80] 7
Aol Frhshe SAbgl digk g9
Aol ojaf W FoF M Eo it AEY 2V}
Astet, ey o] H9-9] <kgh FEAEDY
B oF drjero] HA gl wel Gs7t FAaEt
Zole AY FHole ¢He

i (Kramer 1983, Slatyer 1967). wat
Al %“—‘5—91 ool il B} A EH Alo]el
EOV‘] "H‘33 sfrez]zxie)l 9o
Frxaldes Ydehle
]B— rjr(Hmcley et al. 1983, Parker
el al. 1982, Slatyer 1967). B & 4% oluj¢]
8Y 1993} 3042 ¥ 5t Askek AofitF e
XPP7} % Gs9 A ste}t &7 3] 5 5] of Ay
L= B3t

N

L
R

A

5 714 XPP7L 515 50 %3910 (Figs, daband 6). B 48 FE0.2 BANE FEAE

st 3] e A ol B3 A Rk

*101‘4”011/3 ‘éoﬂl” Hl%? 3 -roﬂ uh& XPP"l
o), kel EffoAde B9 ojF&x = Astgk XPP

stoltH(Gardner 1958, Hillel 1980, Kramer 1983).

Vel 79 30800 =

oluig} A35le XPPE o.F dEF

and 5a). o] A2 ¥ ¥ A7t Ao wdet EGFFHF

A ko] zpol 7|08t Ao FA
o] B o) A 3L n) x| 7] uf
sl 7h x| nbehe XPP o] 2| A 2 &
0.14 MPaE— "}'E}lﬁ AA% Sl
742 3 &3k v (Figs. 4
|Wh ZAEFE oS A
5k2 m] X %] FATHFig. 5). o] A2 7Hx)}
977t = Bl A =8 Eokdtyukd {28

A ate] 7)) WEil HE7b Fot 7] 9] 4

O

o 2
=

5 5}of

7] L‘HE—O]U#(Fxg. 7), 1 A7 XPP¢} gtE ¥l doll =

2 r

FAgom, wa A%

EATE BE Aol 7dNe
AR urge Aolubito] ulsl st Eol =& XPPE
Aol e LS ek Ark(Figs. 4 and 5).

Ecko] HARMNAFE R AL
A& 2t (Kramer 1983, Slatyer 1967).
&9 e BEY £9] £9] o] Fof tigh

Hojupso] na) £L gHe) —1.44 +
@ Aol Ay FEos
o] Hatarsd
ERE:

Ygsiel 7
mol g 2 3ol 9]

#

Aoz &

E A7} g o] =h L Eoko] &t

F A3 2ol =

Bt A

wek ohjet A



October 1996 Park : Field Water Relations of Carpinus Species 459

. F73$712k wet @ o) shE A 3 &
2ol Bl v, AXHEe FHY BF
st ol A B 7+9-7]17kel] @AIgle]l dEAA= A
MEyge] gFzAE He7tx IEIAT
g dHFAd H3p= Axe] BFE
s r ol 3 et 7lm, 71ee HAAE e FRA
A —e—Aug. 19 &5 & A 3A1ZIcH( Boyer 1970). 18l E 2 4
e Aug. 30 Eold o FREdo] A W YHE
25 A e e W8S A4 A AE JHERFHE] 0
o] B we] gl AEFTM (W), TE] &
S o] FEIEAA(we) T BHEF
2} tH(O'neil 1983, Tyree ef al. 1978). E¥T
ZFo| A2 §F ZAM XPP7 HAHAE e

XPP (MPa)

2.8

£ J 79 30l A o] Wk AoLbRol A —2.94

£} + 0.06 MPa, 7Axw@elq —2.38 + 0.03

MPaecl@os wse zkzh —217 + 0.04

i MPast —1.47 + 0.08 MPa ot} o] A
0 — XPP7} A3tE w Mojuirt Xt s

4:00 6:00 8:00 lo:l)oso;izﬂ:)imel":oﬂ 16:00 18:00 20:00 ; %“% ‘Q‘QEF&@% Trx] E}t 3-1 3 \/}-E}'LH

= RoeE AMojurt 7 ZF A &4 (drought

tial (A) and turgor potential (TP) (B) for resistance)°] & A& ojvdrh(Larcher

C. laxiflora. Bars give * one standard er- 1975, Levitt 1972). 1o} & 287 o4
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Fig. 5. Diurnal changes of xylem pressure poten-
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tH(Larcher 1975, Schulze and Hall 1982).
Mol = Eoke] igako] Astst g W)
1z 3 9AH GsHe vjs 7FVEE
now, 7txuge EHYU myoM Az
WAE GsHl &S VeERSITHFig. 6). 19
o]l Gsel W3 iy vz § AHES
Az 394 e Az WA A EEA B8
&)= o g}, kst Aoyl vlsy &
sto] XPP& 7hx|utge] omiMxe 43X
dMo) B fRHgew, 7txuEe] Gso
HuAARNE Hojrbg el oF 70%] &3t
7] mEojnt, oleF AMIES FFENA
e, AT

A

< AFIdds
fFAEH 2 Fek A T AE dEs
A SR 7= 2l A

A

8 Bfe]
=~
B
Az YA 4Ae A D
POoRAME FRAEH 2} AstHE YA A
Soil water content (%)

0 40 30 120 168 200 0 40 8o 120 160 200

Upper litter

Lower litter

Soil depth {ca)
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ments,
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