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Effects of Soil Moisture on the Growth
of Acer Palmatum under Indoor Low Light Intensity

Yun, Ji-Young* - Kim, Min-Soo™*

Dept. of Landscape Architecture, Catholic University of Taegu

ABSTRACT

This study is conducted to analyze effects of soil moisture on the growth of maple{Acer palmatum)
under indoor low light intensity.

Maples grew under three different light intensilies such as sunuy place{average 353.2W/mr'), half
shade(average 7.7W/n') and shade(average | 9W/m'). Under half shady and shady conditions, each 24
planters(2 maples planted in each planter) were used and divided into 3 groups treated with different
watering points. Three levels of soil water potential were sel for watering poinis, such as -200mbar.
-300mbar or -500mbar. Under sunny condition, there were only one group of 8 planters, as comparison.
Walering was applied when soil water potentials reached -500mbar.

The results of plant growth experiment are as followed.

I. Under the shady condition, 32 maples died among 48 maples for 7 months. 9 maples survived,
watered at soil waler potential -200mbar, 5 maples at -300mbar and 2 maples at -500mbar.

2. Leaf water content ratios were higher under lower light intensity. For (he cell wall became thinner
under lower Jight intensity.

3. Maples in shady were easy Lo die due to having thin cell wall, therefore they were easy (o loss the
turgor pressure.

4. In case of half shady condition, the group, watered at soil water potential -200mbar, had much
smaller amount of rootlet than -300mbar, because there were excessive soil water. The group, watered at
soil water potential -500mbar, had smaller amount of rootlet than -300mbar and there was a remarkable

difference in leaf water potential in spite of nearly same soil water potential, because leaves received the
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waler stress under lower soil water potential,

5. When maples grew soundly, the leaf water potential was largely influenced by the soil water

potential.
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HAEE Al EYUEHEE At A I8
E 4% & g8 4Ao) HEe] A& =
713 & 49l0) B ¢lth Larcher(1980)< 2|82
FRER FRA 0 EFET’I S Sl mEAE
A Erke A A ]OM olet, i A
A PR Ak o] itke 44.:5 A8 Slelx. Aol
TAvEE A-E ol el ojgiem =
A HEo] AR 101 9 00% 7t gl e
Fael okl shglem, JEG(1902)& AdleAs
Mol ST ATHNS FUsH HETIHY £
o] 27] 2o EGE) $2727 Aol i)
HEhL Bl Ropate) P} Aagsl 420 3
48 2408 N85 I
2] skl 98 Ak Rk A58 oy
AA=e] A5 AR ZdE He EYEY
R=Ta D—]o 'E'l._ .J_JH.E

e
2L
ol

Gl

o] glgk e geln ) g8
(1994)& 7} BEG Ao H]Re) Fme)
Azt R, ol A4S A4 AEEE

9 7

A8l AT A Yoldthe A2 G RO,
HETAY A A dojurks AL AR
o] Az Shslehs AL SJuat o

sigel A8 W) e

oot 2a] 4} AL 1) 42 8
W ohist Az FAE W 48 5452 A 9
of WRYBS AL YT Zokel T Az
Fo yge) #9820 F499, £ A7: AR
ERel4 F9Ee 220) 489 4% wAE 9

e THELEH dudEe B dud 4o
T 7)Z2ARE AAFLA BT

>~

1. Al

1=

1 FAAE

B Ad¥ddE @FEUT(Acer palmatum
Thunb} 1945 FAHEE Agstddad. &3u
T UeAY FEeE 2 f“*:-;loll/ﬂ AAetzz) o=
Hr o] A3 Ay HLps 28 AT Adyy

7] ol

2) FANE AL 27] @ B
Aol AEE A=Al 3712 WA 200m, 2o
250mn 2179 95 Zayauid EEZ AN
o), FAESEE EH—LE@?] t]fi]-_u_ % T H =

ol FAA5E ¢ ? ]AF%} f=3 Ml B¢ dh—Er
M Al BE g2, PlAL 119, 2 83%E 9=
+FA9) B4yl g AlEER $iH .

(1
=
E
[n
11-,
_i.‘,L

2) 437l h‘Hfﬂﬂ 2Ee 57
Agmelel g 42 AL4EE 23S 1 3
4 270l BE AU A 987 DILE £7



20004 (0H) A AT sieg 2

ol BT A% HAE 9% 2

sgen. deve e ARasd 7 A
o) AT AL 5nlar Radistion Sensor(Delta-
T Devices LTD, ESR, 1992} 2 3}9eH, 71&4
ol tebe] HWE §8 FL FHL Lux Meter
{ Takemura Electric Works, DM-28. 188212 3}
9&1'4‘ 4 Yo 4 28T g B g 53 EE
gafe] Zhzt 1389 S4ac 24 A 24 8

]TE 23 7AAR) 1412} kAo 2 2R sty

2 Ao AgEsioll Bkt A4
o AAE B et A BiEA M= A
AZE EYTEFEHHE -200mbar, -300mbar, -
500mbar® 3WAZ AAFGL ZFe kx| A
= EFrEEdd -500mbar?) 19AE 24550
Z A7 o] AE ZEE g7)8 02 ZEY 34

Heg 25 HA sl

3) 24489 47

2lo] 1A S AEel 2
Bol i EQS BE- B
NE AR B7E AAS
. 27 #9240 9ime
9] 254 217 S

1) 3

(1) Bt 2

EckyRuyld Zxa3) g
ceramic cup(Soimoeisture Equpment Corp,,
1997) = ol&5te] A ARG, FEF2 ol
dlo] EGTR¥EAS SHYY EYTEAME
Al FH A 12cm 2] Holo dAajag
24, weA 4 FAdA D A FEEE BYr
xRl o] deal el EEElR A A 18] &
‘-%Lr EA g IR A E 300mey ST, BEF
Aol ME ZuYol AR Yol s00niH
3Tk
(2) g A
A% AE 7|7 F 59 795 59 28971 thol
il 22& 100092 B43te] 43] 4ar3igly, 84 13
9FE 108 149714 AF=E A4S 10002 4
sto] 58 Aeetilsh

AHEE= Parous

b F-IE

) FAHE e %’Eﬁ
( ) 4 FrzE

HE A% A¥E
Ao, 24 FL£Ed
Microvaltmeter (Wescor Inc., HR-
A 23995, 99 SRERE 24 A8
A el AlRE AFSELL T A 7
AR A% AEE Helw 3le A S e
At

(2) 4% ER FE FF S

ole] SR EgA 2‘,-;‘.3]0] gam 3

d
B, B SRV T2 S o
0

o
<
=
—
(]
o
=
'-_x

ofl SF ofl
mije e plo

AH%LG}RiE}.

(3) EAHZ9] A8a4H ASE 24
FRY 3

8% 4% 48¢ Tt ¥ ERRE 938 23
7] S5 RS ARD T 22N FANE ¥
2 welste] Relo] o} Yt UL T 14 AT,
SEE B &old 7iRe] AL T Rarsh 35E

7 Ay Bre] §FE A7 353w/ m
{10,766lux), WHEAlE 7IW/m(924lux), AT
1LoW/m (216lux) 2 Vel ZR G B 1
AL el AE 1,000~15000x, &9 £F
300~ 600lux % FAMEY S (Larcher, 19807,
279 A BRAE W wkEalel A 600lux
£l LA SR Yeht 327t 480 7]
2l 2log IAskx) ofd Ao E e &
A ¥ 3001ux 0] 40¢l Al7te) - f\i?WEi g9 A
[=]

2 H-_A|A[='o| AHZE ‘Q’EH



A 879 - Y%

(hREEFS4EE Vol .28 No.4

y A, e
Rl ME ARAE 7)7hEeE ARG Zlo] glde
U BREAME 157 ZARIEE, EPAEE 2
8 3712 A7) Pl -200mbarois] B 8 3
ol 157F A A A E] -200mbardlAl &
b A Tl Al s ThE A2 vlat Mg el 3
£ ASE JEIR=H (R 5 35F), JAUE Ade
ASHE 7 AR BE Ao Y3lo) gl ZLE
e

2) A

3 1o JER A el Fmrh 7 B S7lof
A A7kl Aol uhEt YA o] A4 ket
L Ags 34, B ErEEHE -500mbar
FollA ArS MY g7)e) LEA AEgo
o ol EReAe FA HlEl 2o FEE
o] Grotx]e Aol AoHE(E 3 FE) EFY T
o) weldyE 2o 2R £7E dlo

Qell7kA] =g ake # 0] 7 Hrh wiA &

mmi*

& e fZog|)

A= FEAFOT AYF E% FRTAYo] o
oha5F TN A7 ol ROE AR
1 SR AE MEae| #Ha (Chet =)

B¢ [ 48 | 58 | 6d | 79 | 59 [ 99 - 109

~200mbar | 18 16 14 13 10

7
-300mbar | 18 16 14 14 9 5
-500mbar | 16 16 11 11 4

3. ZLg) elgl

stk

2] G} AEEE Aolrl firte dobd
Aa A4 Duncan Testol] 218 s AAL 28 é

: i i 0.0 3 s g
, F?&Ol 5862017 9 FEo o.00012, A A

of Qof =3 o] ol BT felspl veksich
0173%(1993>°ﬂ olaiH, SR (g & e B

AT #EE EgFozm /] Aad do] YgEn
o Wom, FFaFol I, cuncle® s P FA7t
gkcha shoch,

I 29 Vel Ala o] Zx)e)A 4
98 FuE Go2.6% = At ‘?l%ﬂoﬂ HjsiA 2

2% FANE

58 B AR Ve, ol R $X19 9 HY
A9 kol Moo A Fure] g HAHo] AljEo
2 R A JEs] dE A0E AR,

=== = d BT ey |
&+ A HhEA & A
B (%) 104 48 31357 60251
F3k 3862 Pr}F 0,0001

1) da] e a9 dqre] 44

ofa] Zabxdiel dojuld o] gigdke] Lt}
A7, olel we 9o FEIEUAEL dolaia ge) &
£ FEe] ZopA = o] HS3le $7
7l A ol Mg FEGFF FELRELE
A oA B ol AE o4t wolAlA [ A
o oS oA "Helh A4 o] dek g} of
A3lE gkl yholgel W pRxEdo] HA
3] dolal 3 V|7 E w2 EEHAA s YA
AT i 1083). 2 AgAA] A4 A
23 N8 A0 2w AL AxEele] FA s
acs giaEg S8 SRIeGME s o
ofe] Re] FeEEE A o HeE A}
2HC}

ATe] Aol WE Y8 FETHA iolg 23
7] #218te] Duncan Test®] 98 TS AAS19
o BY Ade E ogofalsl 7o) FRte] 14.040]7.
el =0l 000032 %, FAL) HF -22.633bar?}
a7 vhep

dolM Zyse FuE PAERY TIIE 4

2o o] HojR4S o] FETUML ¥ BolAl
=k gl M ool FASer) Bay B9k

E

PEQUE B27] YoER 99 e ¥
o] Yol JO VBT, HEAE &) w3l
JoAls) FAes EGEANAN U] BAY
+REE e Sro g Aot AA Lol
SE yeEt <|eT A48 NeAE %A M

F

o
do,

P RS He
[

b

.



20004 10A) Al e] AFEsel 2ok | SRS A& AR o& 3
of Zadrt mUHE S} M 2RE gy 3 W AAS r=0841, AAAS R2=0.7082 ok
TH= F58 %9 Aozt ITE A7) gFel AeE TEREHNAL ¢lo] SFHTH e e T2 u)xy
AR E T AT AL et

o=
oF
&
x

He
4
=

F4Eiql}£
o HT
a0 M0
iz,
2
o]

o g5} W

e 4590

(1) AR B 99 SRERA
EY S+ REHN(ban

- 100 -0 -1 -0 -0.01

(baw)

a
zAg

* T ]
.//,,w/' =3

» -0 6

o

-25

33 1. SAM BTt gle| tErEY

Aol A 8] EokrEEElda) oo EEEldd o
g FAEAE ANF 23 ST 0608, 37
o+ R: =0487F UEYTE SA6AE Bk ¢EE
Bdo] Haam do) fivddT Asndy 4 4
oltk 7% 1A AR 9o FEwdde] 20 3bar
of AFE T FH2 AdHe FAd0A4 F BoH sletl
FAEA o] AR Y] FEEd0] YolNE A%
= AR S 7 opgt &
o} YA 7R Gl Aol s gE

b FA A FRLIEHLE B ?Lfn 74
SE 1A e SRTHY 203 bar) 2 AYEA
Eoka glot FREREY 3t AAdA S £ B

SRAENAS ol

(2) HRERlelA B¢k E 9lo] SR
WAool ERrEEelda 9o SRz
g 3 1%} 3 ANG A3, AFASE r=-0540,
%ﬁ]-’ﬁ 2912 vehdth 2@ 2o|Mel 7kl
Aol 1—5— % lel Mg 2] BEorETEEe] &
& 98 FREEdo] v LEhta 9l QutH)
75’%4— oh2A) eyt A 2ok SR s
o =8 e Yo FETUALS AnjHy B
xel A2 o] @A WA Jex gloe e o
F AE, ol e A2 FANEe AaHoE Ag
S A F A Ve glth & 59 g B
o rREEEAC -200mbardll =2EES o FE
G Aol AR FAAES AT} 7 A2
Alm v|Fo|He}l FAAEY a7l 59 FHs)z
A EORDE fES 35 e £
B2 el RS AA SRz
8| delal Zlo = AT & glo),

d

O

3 - T (bar)

-10 -1 -¢1

- 25

O 2. HEX|oA E2ket ¢l sREHY ]

wEkA -200mbar] AZEE A 95 -300mbar 2
-500mbar H2]+E UL R Eﬁhﬂr o] gy
Aol Olg 2EIALHE AN, FEAS
r=0589, ZAH R?=0347, v«lé}g 02198 1}
Epdon F(+)e AFAFAE HeFlou A3
A= foaA g 7o2 Jebdth

T% 304 B -300mbar®] ASE BEY F



B
o
2,
ofi,
o
=
A

(EBEER 23, Vol.28 No 4

:‘—i‘iﬂ)é“’] vroldel] mhe} gle] SEEgLe] dolx)
Al ehy ¢l -500mbar g A4E
S]] A g 29 4
HAE 23har] 2o|& Hol¥ gle] FRAEH
dho} zgg_J )-3-,;;0] z%)\]-zqo ] g2 o 2 g
q’- # 594 AHED -500mbar A2]Te] A2
-300mbard] HlEte oAk vehtA] oo xiH

ol F4 AT 2E ¢ 4 YTk oldy WS
BhEAeA e} 3 FTE N EY peREeld 0] -
500mbare] ZEE51S Well AFE g4 HE FEE
TR el ] 1 LU oS 0 S
}-'E'L”AE tﬂ-o Ea AJ.E]"‘ ]

AFo| AgAolEy ’q'frﬁ]}c ‘"‘L—Z]—Q] ~300mbar
el S5 el s

DTr‘;E’,

i

»r

ngmm

ﬁi! [l

or

a
#—@ﬂ@% 99 FETIL L 4P oAy
Y ACF Ve

3 SERXAE(bar)
I~ -1 - 0.1
- -1
o
. i
-1
,—(”HJ 5 ET
A &+
" ol
* E
- 20

=10 Hl-o;(l(}”)\-I Eokn olo| 4=HarEs T
Ha ©° -300mbar. ® -500mbar

dhgAlol Hlsted SAlefA s Ao Eokabe] ER
W4o] 22 AAAAE Boj= AL

A 0] o) A S8 Augs
,n}g]cq »ﬂ:ﬂ c}]AFo] = 7];1]*— AL

9 e 89 o Aedc, 90 v
HRER] 8] A= -500mbar$} -200mbar?] #2]50]
Az WEE FATEe] AR sgol S

SEHA S wo| Wiy 9l9l7] il Eokn) o] 5.

Rl il 1o [+]
He) A4S &7 98 -300mbar?d] AT o

3} gophe] SREtgel 22 FUIAZ B

ERE] 2L 4BBAS HelFA Eago Y
T

o =2 T
o} SRl A EHA o)Ak “_‘E?’-T"rzl?i AL

PRI Usied A29 442 GE¥

[=]
B (g) 20484 03987 00772

™3
)

s
e

o

d Al Az

AR AT Bob Ao
25} A2 ASge ﬂlfﬂ X
o] Jsink WA A=
E‘% AJJ%HPP_E {er\lﬁdai

it
o
re
fa
2,
4

PEOoer Ui e

F—‘ﬁ H:l

0 opl ol @01 5iek T
BEo Zaol A2e AzE] )1 EE B4
,Etﬂ

ko) o sl ZRA- B8 A



20004 LOA) Ao AFesde E

3
[gud
-,
e

g Yol WA 9P 7

B 5 HEXR0M BEAAY Mg BA
-200mbar =300mbar -500mbar
A 02753 05193 0.3713
S BELA 00743 00676 00682
Pl T
. 00006 00001 £.0001
Ho. 533 =0’

ol x e HZFe| 7MY B A

Z 6olA] TEAET AT tﬁiﬂ' %ﬂi}%:f?z
AE W -200mbar$t -300mbar7te] 9%
0.02092 FE5F 59014 {23 ALE et

6, PIEX|OM BAIEE M2Ee Rl &Y

4[1

-200mbar -300mbar -300mbar
-200mbar - - -
-300mbar 0,0200 -
-h00mbar 03561 01286 -

ol g7 (10950 = A Ee] IAHT ¥919] s0%
7h ke HEo] o w22 eI 44
atelel stel, “'ltﬁ FEO FEE B 2= €
o] AL A FHe| z}%fﬂ CREL
AE gz }*01 glehe AAE el B4 9
Tl ST,

B AR heald] e Edrdd Yol W
ol #rdl7) #]8 -200mbar HEFA AlLe] 34
o] Z7 © A2 2 vehdon, gx]2] A$sls S500mber
Azl AR A1AS7) 7P e Ao R el
Zl.

Iv. 28

AT 3o A AeEs ah] &8s Hdpr) Gt
;H op\]-cq ;\]-EH .:q] o}\o% ;\}51&4 g 7]r ‘TJ'E} g (ﬂ
FlM= Olﬁiﬂ TAe ge1F 71 2 uES ARE
= o) Egiel Aol ek Aol Agtatel A
EEelA ARNRE Telsle] 9T BEE 4%
9% sigon, 242 Ase g 2,

1 BE7L 7P G RN E A4S 2

gol Egied, BEARY BYFRTALC] BE4
2 229 B kAT

2. RETHEAT Yo 42 BY) 3 ek
il oI 7 sted 2549 ool el Azt
o) 44 sl el Ao e F4LRT

#

3. AmaleA 4] 7‘3’8-‘%"?_ AL B i
4%, Yo FREIQEE EYTREDEY YTS B
o] W AoT YepRtth whebr Aot AE2)
AFo] ojfE AL EokprEdde] Asiaid 29
FHEAAE AslaA Her] B B ZelMe
Hxge] g7 AEEE Q¢ LEZEE) g
€ offtm Wor Axue] €38 fRIFA Xk
g He] ASE AE 25 ST Hge A
A AEe 4T FEL 5T £ ode 28 A4S
of JE0] Tala] B AR Ve

4, vREAE)A BFAEE -200mbarE B AT
A2 gkl A5 Bk FE-EREC] 2k B
5 Yo R0 &
o= el H]F el 1?1 Aog —%7‘35]313}. Tk

A AL -500mbar®

oo,
ox
1o, —|c>

y 3 )
4% 75k ol SR THEA 3017

[o & 2
4,
Ao,

S
i
eil rlo
ta,
o

Fert e oA HEE A5A7I2A T A
=
ol

L

Soliz B9 $LFULS] HOT TNE 40 3
opg ERrEEdiel 2 BT e R0l 4
&0 $2AL 347 oS 0 3201 5 €
o mebd AdE ZAsANE 482 450 71:-61-
I EE T e

6. & A7 Guo) JolE 497E auef‘}a]
4gs] JHARE BHARE 4F0] HBe A%
A A il N 1S A Bt AYE
solAs 2R elFis ol 4% 44 47
o E4S F 4 A8 A°F dALnR 3R 33
QREE =



(TP REREraE, Vol .28 No.4

& BA4R Bel} XA 4
L}aﬁm W B9 4l

[s]
57 4 i ye o A% Thay a7
7r9ask Aoz e,
g

o O=
I—O]_ol_-l

L. Gl/éf T’“ﬁfﬂt—ﬂ' A ETHEa s at,
g olgFi1ess) ANZE 1R

3,

4

elF4 o 2el(1904) MWFAHEL EAFE FE
EE=HEST 221(1002) 2R KR 74 - S —
bllbll3

MEEE— F AEE(1993) BAROERE B SEE
. Larcher, W (1980) Obkologie der Pflanzen auf

physiclogischer Grundlage 3 Anfl 399 pp, Eugen Ulmer
ST —, {5 ASRE, 19093, BRERE C3PE ST,
p2rlof A ALl

Mznaker, George H.(1987) Interior plantscapes. Prenlice-
Hall

. Melson, F (1992) Intertor landscape design McGraw-Hill



