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Analysis of Psychological States of Elderly People in Process of Raising Plants by Means of
Brain Waves and Semantic Differential Technique
- Including Comparison with Young People -

Sadako NORIMATSU!, Hiroshige NISHINA? and Kana IEKUSHI?

! School of Medicine, Ehime University, Shitsukawa, Toon, Ehime 791— 0295, Japan
? Faculty of Agriculture, Ehime University, Tarumi, Matsuyama, Ehime 7908566, Japan

Abstract

In the present research, psychological states of elderly people in the process of raising
plants were analyzed by means of brain waves and semantic differential technique.

The experiment was carried out from October 2004 to January 2005. Subjects were ten
elderly individuals (mean age, 70.5 years) and ten young individuals (mean age, 21.0 years).
Each subject raised three kinds of plants (Pachira glabra Pasq., Myrtillocactus geometrizans
Console and Cyclamen persicum Mill. cvs.) for ten weeks in his or her house. At the ze-
roth, second, sixth and tenth week of the experiment, the subjects brought their plants to
a laboratory at Ehime University. In the laboratory, the psychological states of the subjects
in seeing their plants in front of them were evaluated by brain wave and semantic dif-
ferential technique. The Cyclamen persicumn Mill. cvs. of most subjects lost its flowers and
leaves and declined in appearance at approximately the sixth week.

The ratio of alpha wave to beta wave was calculated as an index of the degree of
calmness of psychological state. As for the elderly subjects, the differences of the ratios
of alpha wave to beta wave between the evaluated plants became smaller according to the
raising weeks. The influence of the deterioration of the Cyclamen persicum Mill. cvs. on
the psychological states of the elderly subjects was not observed. The semantic differential
data were almost the same as the brain waves data. These results indicated that elderly
people’s psychological states became stable and calm in the process of raising plants.

Keywords:  brain waves, elderly people, psychological states, raising plants, semantic differential
technique
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98 Tt

amenity) EFHENTWAE. ZV =07 AT AIIREA R 3
&5 (Asaumi et al., 1993; Asaumi et al., 1995b; Asaumi
et al., 1994; Nishina et al., 1995; Nishina and Kawanishi,
1999: Nishina, 2000) #%, €D —DI LB RYHE. 2
U, BB RIELERE TAZLTREAEEI Ty
I ATELRRTHDHEHZZOLNT WS (Asaumi et al., 1995a;
Nishina ¢t al., 1998; Nishina and Nakamoto, 1998).

F7z, 4E, BSEEEITERSIUTEY (Yoshinaga et al.,
1998; Matsuo, 2000; Grosse, 2000), E#E, FHi¥, M3, &
RO TN ANSNTWS, WWEE CAEHBIZEE
FEILXoT, BENERPEET 2L WIRIRIAF TR,
MW EAELRL, BECERR, MEK BEU0PELNS
EWILHEBHIRIDLEEZ LN THAS, ThHOR)E,
IMER S TO B ORI T A ASN 2Bl L -TiE,
EUZEETERLDTH S,

INETIED, HYEF CHAILEPABMOLEICRIZT
HEIIoWT, BEZE2RHRLLAMRIZTbI TS
(Nishina and Nagayasu, 2002; Nishina and Gouda, 2004)
A, BIEEICOWTLSRBATH o7, £ TR TR,
AR OHEERN LIS TEFOROLEIRELETEINT
WO E - AT, AB ORI ERIC LA
EEZLNTWASDE (T —MIZLALBFELICL
>, §Y%EE CTHT - AIBTAEEmEOLHREICD
WU, BEZLOMBLEDTIRITL. Bie B TICE
35 ANEOGCEIREEZ RIS RELCH O T, Tk
HEOEBEFISE SD ER O EFBEF % 5L T
BURRER AN AZ 80T, LTb T 5 (Yamazaki ef al.,
2003; Uchida et al., 2004).

ERAE

FEERE, 2004 4F 10 A~ 2005 4 1L AiCfT -7, BiEE
i, Y IFECERBRICH T AILICRELL, BEE 10
BBIOCEEZE10REL: BHEL ER65 ~ 80
(FHEBTOLS®E) T Bh24, TESHTHo7. &
EH, FEH20~ 235 (FHEmM220) T Bt
%, Tk 6 B THorz.

SHEEOMYZHEREICEL, 10 BMIChoTHED
BRREITICES, KOV eEELThbol. ZOH® 0,
2, 6, 10 B 4 B, MYWEFRERFRZRTTH-T
FTHHY, REOMEBLU SD B LA LB ERTTo
72 BEREICE TCASo7 ML, /3% 5 (Pachira glabra
Pasq., B3 12cem), NYIHRTV (Vv I VR,
Myrtillocactus geometrizans Console, & E# 16 cm, BLF
FRFVEMES), 3752 (Cyclamen persicum Mill. cvs.,

R

EE 15 cm) Thotz, L 3B E BT TV
WET (LU MASFFLIER) #MA7- oo R,
JEAT - SR SEL. BEMMEL AT SEBEL,
ARG A8 4o v N RVAUL: VAU I NG A IR ST (RS &
WHDELT, FRTFVIHEOZELIVNEVHDE L CEe
L7z A SESEREEE - AT SIS A 720N, AR BT5E
DEZHETRE WD, EZH ORI OIS (Nishina and
Nagayasu, 2002) \C&-T, RIUHSEOMEY COBEH S
PECRADLMANE TR0 T A0 HREIZELS
ZEDHON IO TWATDTH S,

RERER BEXFRERAME IBOLIFHORE
(B4759 m, B34 m, 28 m) TITo72 (1), #
BB P TEBIATHBERAL A BRUONLING, #—F
CTHAIY, 26 mX34mX28m (FBE) DLEME T
BB DMWY HEE, KON EEITo7. Ik -
BT AF 2, TL7haFyy 7 (AREBEEZU, ECD, 2
b= oy b ERT U7 (HARER, 6R12) BLUMNE
AT 7N (FyXfasFyy, ATAMAP) Z3iEL72 %
ITHER SN TWA, L7 yy 713 RS R E E
BRI TEEIEESILTEY (HEK 20 4, MHEOFH

Mkt o 2 AILMEM B Ko TR E I E L. Fa,
BREFFZOMIE, BEREROVVEEALTEHEESE
7.

Jh i s, BHOR 70 B — BAIR 60 5 — BHAR 60 #— ]
MR 50 el @, WP IRIRECHIE 3 575, &%
Bk, YA RZ T LIRETORESE O.LAREOMH
MHERNELTWA728, FIIRBORBELHEL 2. S
DWTOREINER, EHICHEICBHLTOLW, SD %
LB LB ERTTo72. SD BRI EMMAAD—J T, #
BB AMRER L 72 BE B B oW T LA LB RS R, A
FIRT ORI R B AL TDH) T TH S (Iwashita, 1983;
Funakoshi, 1987: Tsumita, 1987). 2 a0xti%, EHERNLRD
OPHZINTWEOTIERS, BEOLHMEEE, BREdFm
ZEHOLN TV RE T2 ZIC, Mz E Teon
LB A LEIRBICHA T AL E I ONDLDOTREL
T RERTIE, 7B (EFEIC R, 2R, EBELTY
B, R, Y, FEEID) ORAFIN 24 ok bilE
BIMCRE AR RSz 2B, FMEHORWIIHERE PR
RLCWAT e E# 2, &l A0 RAIO MBI i
NUIT (Peperomia obtusifolia A. Dietr., 5% 18 cm) %
BERE ORNCEWTITY, ZOF—Z 3N @l 7.
T/, AT - BENSELMOOR Y OB E - OB
FEDNEEE, NEFIHERE OO S 2 5 EE R T
Bz, Wl SEINER R ANEA T
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Fig. 1 Arrangement in the measuring room.
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TRk, NOTEEIREER R T LOBUERTHY, a
(8.0 ~ 13.0 Hz) i3 L FEBICTE BB WARIEIZ BV TH
W akah, fik (13.0 ~ 30.0 Hz) 38R - HEERICB W
THERTALEN TS, ali DT T — (4 V) %D
SEH T —TEY, B5I0, TR BRBEOLNELD
FTEH oD% / fHEEFL, PEEOBEEL .
o/ pEERDHIEICE), HERE MO AE, SHEBRED
HEACIAEROB AR T AIEATTES.

WD) $T— [ PUEDFH ST~
EUBEDENEAD [ahDT
XTI [/ BT NT— | DT

a/ =

CDa / PEDOMEPSKESZEPE Y (OAEBF VTV
) AYREL, B, EAVNSWIFEBE AN S Ve
EAoND. B, [dEOFH T — / BIROTF /07— ]
DI, BAZE G~ 208E)BdHsb F020, [ai®
T AT — /) BIEOFEY T~ OFTHEHREEROTY
iz kdbE, [alDFINT— / BEDOFI S ST—] @
HORENERE B OFYMICKEEELS 252

LIk b T, FEHOE, [alk DT T~/ BIEDF
B — | OEOEANEE RO, HEEFS ERDLS
Za/ BHEERD, TOa/ fEICE S THRER OB %
17 » T\ % (Nishina et al., 1998; Nishina and Nakamoto,
1998). BRIE.LH OG5 BT A O H e onwT
i, F— a0l s, UIsEiclo T4z RENT
WAY, DAL BT UIEIAT DN TWEO0—1k
HTH 5 (Kato et al., 2004; Yamazaki et al., 2003; Uchida
et al., 2004).

WELE DD S, 2 BHOMIRIFD 60 O lE 7—
FIonT, YOO 10 BERICEEHAEL, WHEH 55
EELIHAEETRV 256 Bo7—5 10 WL, £
@:liid%kof: BERCHZH U0 B E
Lo, MBI EMETIRENT20, BPETIC
l;t//kai,cé, FO72, BRI - RIIH EOREN RS
TREEE 2, BRI RO 10 Bo7 21, kO
MR AL, 8612, BEOMEIMEAZDH S5
5~10THhh, /o, SEMERLZEENE - B 27

I OIS 27/10" # (m, n iZEERL ) LA
BE ’C%?cht&b (&R LT 256 Bo7F—
1 BATLL. 72, SD EIZoWw T, Beh/fFET—
PG U TR FAIEITIEEDIS, T ETTT71— V2R

L7
BRI UEZE
DR RICLS8BR
K22, BHEOHIREDq/ pMEOFEEEOELE

AR, 10 BOMT, AR5 3EBEOMMTIZ

a/ BEOFEHEOI/NARDIGAEILIZALR T, K&
WHEDPBRES, TrFAY, FRF VO TH o7 i
DELHRLE, 0 BEO / PEOFEHEICIZER D L0
LT, 10 BEICR2E MM E DB /NS pot a/ pED
SEHMICHEY B TR BhE0H 0% BT § 5720, F6
DHBH 2\ (F=IHFRLEE»STWSN S ) OFY
i () OEO tHMERT, BYWHTHEEREND
BEFRERM DT L7 DDEMRE (R ) 2RDIETS,

0B LD 10 BEOF PEBRBAKRERo T B
BN, Ry — Yo SACETIZ 08B (77%) & 10 8B
(82%) TIFEAEZEAL L et olzds, 7$FT — FRFVHETIE

0B 2% A% 10 BEIZ 55% 12, /3% — ¥ 7T AL ETCIT

0 BB D 25% 7% 10 BEIZ 89% 12072 Thibb, a/ fll
OFEHMEL, FCHMICITHY DM o TES AL
P, BTAHIEIZI-T, FIEIC X BED R RAHIAN AN
72 BB, MASFTE, 10 BOE Ta / fEDFHEDNE
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(= F L

®1 BTAME

% I Table 1 Construction of factors.
E 1.0 1 first factor | second factor | third factor
“5 1 b S 0.943 0.166 0.016
% 0,95 B 0.937 0.226 -0.095
B HLEDHD 0.890 0.159 0.064
09 SHb R 0.885 0.331 0.107
2 08 &7 0.865 0.256 0.201
= 0 9 4 6 8 10 BLAST 0.791 0.440 0.088
Week Hhuan 0.788 0.363 0.193
MHIOENT: 0.723 -0.356 —0.082
H2 EiEOHIREOD a / §EOTIMEOZAL wHREOBL | 0712 ~0.176 -0.242
A VAY N
fé;}, O A G 0.676 0219 | 0400
. . ) J 0.539 —0.497 -0.096
Fie 2 Chanse o e s oL e e oLt ame [ oo | oo | oan
with eyes open. HHED® 5 0.539 0.767 -0.238
&, B, & and O indicate Pachira glabra LA E AT 0.099 0.749 0.520
Pasq., Myrtillocactus geometrizans Console, e 0.298 0.729 0.423
Cyclamen persicum Mill. cvs. and Pachira N SN 0.504 0.681 0.423
glabra .Pasq. not raised by the subject, P, 0191 0.635 0.439
respectively.
Hoddb 0.374 0.608 0.469
. a0 0.475 0.591 0.504
s I R ~0.035 0.422 0.873
2 105 WLJE 7 ~0.405 0.093 0.807
; ) Blehl —0.049 0.452 0.805
g 1 \ HAET 5 0.237 0.012 0.596
< 095 , iz ~0.450 0421 0531
5
o 0.9
° 7o o/ BEOTIHEHE B CH R BN D DL RO
B T . . Arehofhkin vE - T RTE 0 MHD 9%

feek

3 BHEZOBIREE® a/ f HEOFEENEAL
s (€ B A O) i K2&FL.

Fig. 3 Change in the average of the ratio of
alpha wave to beta wave of the young
people with eyes open.

The symbols (€, B, & and O) are
the same as those in Fig. 2.

M2 LAsanh, 6 BHE 10 BETRES THETTWA/SF
F3Da / BIEDFIEIHES -7z

312, HEZEDORIRE O / fEOTIHEOLELER
T HMHOEZ AL, 0BEO. / EOFIEIHZE R
EEALNRVA, 10 MEIR DLW B TOEFKE Lo

10 BEIC 25% 12, 23%T — L7 AVETIE 0 BHD 95% A%
10 BENZ50% 12, KTy — 25 ABClZ 0 #EBD 92%
2310 JHBIC 50% o7z, T bbb, HEFIE, HELE
B, MpEECAILIC LT, M oEICLba/
TEDOEFRBICKELRBIEBPLPI o7 20X,
BB LDEEE BWEFE L L7925 (Nishina and Gouda,
2004) LRBEOMERTH D, MAFFEFTDa / fED
R ERE, WESLCAREDREVIE/LERL, SHO
FETIL, WEREBESVH TRAOLMANE TR0l
TAOHIREED: (Nishina and Nagayasu, 2002) (32T
hrholz.

AT, 6 BEBR TR OIS RAL, BRER
BALL 7 ZOB, BHEFIBEOECEISLIZzOD,
a/ BEOTFHMEOETHALNL (H3). —7F, FilHE
T, a/ PEOFHMOETAHALNT, HEFLIEHER
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E - S~ ®"o& &
5o&5L0 Eheha
RHEQEW RoEDHD
AEBLBEL ABEBLAL
|7 S AN A # & U
MLAIIC W RL&PT L
ML Moo
BEMOEV HEoEhi
BIBEOH D BEHEOHS
oL w BRosrE
w|oa L » H % (A
A I W B 8B & #
FRZEOHD MEREOH 3
#o@\ = FRICBALE
BOR % B s %
oI B S A Bl thw
Bowm f B o8 %
7R & & AN H D
B Al B o3 W
7 # B Z v MR
HosYLE B OB 4
EE BLehk
BELGL BnEY 2
28 E : % oEm oM
-2 -1 0 1 2

4 BWBOIIIANIOWTOREEETTTL—ND

Ak
©, B A xiI #hFh, 058E, 258H, 658H,
10 BEERT.

Fig. 4 Change in the image profiles of Cyclamen
persicum Mill. cvs. evaluated by the elderly
people.

& B, & and x indicate zeroth week,
second week, six week and tenth week,
respectively.

ST BUBAHRLNTZ (H 2).

PR, SimE S I BT ba / fEDEIREL
NS, WRBOBALLIV 7T AV L Tha / fEDE
EABRECEVIZEFALP R0, Thbh, BEED
LHERER, BT 0MEL BIEOELIZIEHED
WY, EE TALV) T uERILLoTRELL
LIRS HONTWBIEAMEL a7,
(2)SDEICEBUIEE

FET—FICHLTEFOMET MR Z00RT
FiiEnt, K1 BFOHORKRICEDE B1H
T, B2HF, B3ETOM 2o, RIFEOREVIAKL
W72 24 W OTBEFOEFHMEZRLCWS, 8 1 HF
i [#Z6EDH5], [#bEEOHL] B [LOWDHE
&1 T ABERD, F2 BT TaRE], TH®
DHBH] e [LOEAY] KT REAFD #3ETF
W& TR 5], [E809R] 2 D] B 5EE
FAPEEN T

SUGAUL, RO L, BRELEEZOBTK
SBAPHLNTz. T, MALEMBEOIITAID

F o# #u

BOoE L

So&5L0 ébbf)\ri
BLEEDEL ReEOHD
Z#’f"&%;‘ AFbHERL
AT 3 & i
LA W BLALT L
A AL AN PR AN AY
Huoouw BHOLNE
RBEOHD ELREOHD
F L n BEOMG
L7 B S DR A b2} [ A
AT B R a8 #® %
EBBEOSHS HERBEOH 5
Bom & EIZBALE
B B B " %
el N A B f f= h Ly
BB B B oW L
®A R B Burdpa
5] Al [::] % A}
" o® % EE O A
HhoEY Lk B B ’:
# M B ELv»hi
HELZVL BEY D
B2 M8 i , o H R

B 5 EEZBOIVIFANIOWTOEBETTTA—NO
=1k
s (@,  H 4 x) i R4LFEL.

Fig. 5 Change in the image profiles of Cyclamen
persicum Mill. cvs. evaluated by the young
people.

The symbols (€, B, & and x) are the
same as those in Fig. 4.

WCOFEETU T4 —VOE R, B SITEFEFEDYITR
AATOWTOFEEETO T4~ VOELERT. BEREE
EHEL ARG MICE NS 72, F1ETF»583
HT- DN, 22 T B EORSVIEICIEE A Z I,
BEHEL, 10 HOMTCIREAEERASN 2 h 0Tz, BE
HiE, VI AVOBEOECE Y, 10 BEIZREE, [0
D% HIEE] ICHTAE 1 RFERLELUTRHMEAETL
THY, BEOEAAGHERBIOEEL LITLLE 260
B, YIS AVOBBED BN - THEFOFMAME T F
B, EELOEFERFWEHRHELL/-FE R (Nishina and
Nagayasu, 2002) THREINT5.

PRFAOWT, BEEEEEOTHET a7V
DEALE, K6, W 7TITRT. HEHATH, [Lo%EHES]
BT A% 1 ETS 0 BHEGHES w2, 238
HUBBEE G s TWwe S0l Hirdsiwn)y
RFVOBERHEDS, RINLOPELE D RPo72720
LEZONAL ZRICHLT, BEHL 10 8ol TizEAL
FALH AT, T2, [LOBBHS] KWHTLE IR
0 HEPSELGHMESN TV 2N, HEHLOHFNTHD.
BB, YrIAY (H4) kl~BE, FRFAIE 2 RTF (O
DIEDN ), 53 BT CH3) OFFMiAMES, it ¥F7
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% & ®om %
30300 3 Ehenn
RoEFOGTL ZHEOHD
AHEHBEL ABEBLRNL
2 S A ¥ &
BMLAITL L WLALT
v P AR 4N A C I AR AY
Haoouw BROENT
RBBEOHD ELHENHD
"L w BEOMG
8 4 L W R S A
AIWME B R =
Eﬁ@0)5>6 MBEOH 2
B @ & ERICHAE
B & % B R %
CRC AR Bt
Bwom B B OB G
®BE R R Hubdh s
B Ly B4
H % % o I N A
HosYLlz 72 B I
x O = HELehiy
BELZL B E YT S
L S ki
-2

6 BRHEZOTRFATDODWTOEG[E I TL—NDOE
1t
i (@ B & x) g H4LREL.

Fig. 6 Change in the image profiles of Myrtillo-
cactus geometrizans Console evaluated by
the elderly people.

The symbols (€, B, A and x)
same as those in Fig. 4.

are the

COIRRERE O DE#E Z N5,

8 IS ED 0 BHO MY OFHE T 1747,
K9 ICEiE o 10 HEDO Y OFHE a7 — VR
T, 0 EE T E THLEIEOENALNA, 10 #HE
WCRBEEII RIS Bl T, ikERBOZELT
H5b.

PLbED, BEEE, BEOEALEY IR T, B
DOEALRRTTh, FHETTT4—NDEALIVNE
WZEhS, EYORBOEIMLLLHREN LAV E
WZEDHLNI o7z, T2, 10 BEICRALHEYH OZEE
WRYNEL T, ZIUL, IREERATIC B Ba / fED
P OELEFBROM R THL. Tabb, BHEOL
FRAE, B TTW AP OB ROELIZIZHTYE
WEETY, MPYEF TAEI TR TEELD
FUREDBOSNTVBIED, NBOMEE RN IS (I
) BEOUHRENRERICIBEEM (SD ) ICdoTRBE S
niz it BEEBEEZHBELL-CWETOERGER
(Nishina and Nagayasu, 2002; Nishina and Gouda, 2004)
LIEEREATHY, BT 2L RS RECB
BRI BRIRICEoTHERZMRTHS. Thbb, BieEs

OB 4 "moE AR
IoESLL Eh A
ROEDHL RoEDHD
ARLHEL SEbLRL
®on R ¥ & B
RLHic<n RALARLFL
X S IRRGE A b AN > I AN AY
BROG W WD LT
REBOH S BLHEDDHD
o Lo BrEemME
% 2 L W I S
A H L 8 B &
Ei&gw%é MEEDH 2
Ho#H o #q EiizBEARE
Boa w [ AN
DB e iy
[ 3 @ W B
O N BUsad o
13 A B4 u»
" % % E e RS
HoEYLli xR B OB
# O 4| BLehi
RELZL R#E Y 3
s I b SN

H7 HEHEEZBOVRFATOWTOEHHEI O 74— L DL
1t
i (@ B A x) if H4kRFL.

Fig. 7 Change in the image profiles of Myrtillo-
cactus geomeirizans Console evaluated by
the young people.

The symbols (€, B, 4 and x)
same as those in Fig. 4.

are the

EoTid, MY OMIRICERLEYET TRLn)7utX
FOLDNLHIREIC DR oTHBEIEND, H D
RICHoTE, BERIEEER 25 Z ML T
HEPEIDPEN) HPHEZTINIEDTRENT

E

REBEITINIH 72T, WERHEELTTW 1720w/
WIS OELET 5.

5l A

Asaumi, H., Nishina, H., Masui, N., Hashimoto, Y.
(CRMEIERE - RIATE - B R - KA HE) 1993,
Measurement of transpiration rate, stomatal resistance
and shading ratio of “amenity plants” (in Japanese
with English abstract) ( 7 A=7F i O #R - /AL
P BLUNESSEORE ). J. Soc. High Tech. Agric.
4(2): 131-138.

Asaumi, H., Nishina, H., Nakamura, H., Masui, N.,
Hashimoto, Y. (&350 - - F5AE - A L -
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* ot & o3 %
30&5L0 Eheni
RLEEFOHEL RoEDHD
KDL EL AH LAV
[ AR 3 B & B
gLaizdy ALAaOTL
by L p A o B AR AY
BHOEW FE S Lo (3
ZEBOH D ELEHEOHD
@ oL BEE®HE
B e LW Vi S )
AT M B g8 & ¥
ERBEOHD BRED H 2
# B % FREBAL
BOR B B & %
2B kB 3 = A A
w8 % Bos B
BB RA MO SH B
b L B 5 L
8 O ® % EE
HoEYLk B B %
# B & BlLenl
RELEV RET 3
B2 M R [
-2 -1 0 1 2

8 BREO 0HBICBIASHEYOPHE S OT -V
&, B, A, I FRFR, RFT, HEFY, VT
AV, WA SFFERT

Fig. 8 Image profiles of the four plants evaluated
by the elderly people at zeroth week.

©, B, A and X indicate Pachira glabra
Pasq., Myrtillocactus geometrizans Console,
Cyclamen persicum Mill. cvs. and Pachira
glabra Pasq. not raised by the subject,
respectively.

B R - FEA BE) 1995b. Effect of ornamental
foliage plants on visual fatigue caused by visual
display terminal operation (in Japanese with English
abstract) (BIFERME RAHZLA VDT MRS
JFEHFITRAT T HE ). 1. Soc. High. Tech. Agric. 7(3):
138-143.

Asaumi, H., Nishina, H., Namba, R., Masui, N.,
Hashimoto, Y. (#3550 - R 0AE - BEWE 2T - 38
JFELE - A HE) 1995a. Evaluation of impression
of ornamental foliage plants and psychological rating
of rooms with ornamental foliage plants by means
of semantic differential method (in Japanese with
English abstract) (HRZEREY DENG DFH, SR,
B ZEEL - ZENORBEEOHO SD #icks
#E5E ). J. Soc. High Tech. Agric. 7(1): 34—45.

Asaumi, H., Nishina, H., Tsukanishi, K., Masui, N.,
Hashimoto, Y. (RifF3EE - - F}0AE - W = -
BFFME - AR BE) 1994, Effects of foliage plants
on thermal environment and comfort inside room
~Experimental analysis in winter— (in Japanese with
English abstract) ( BiERM A BRNORBREBIV

FoOoB® A4 Bo&E B
a&3Lp Eh oA
REEDH L RoFEDHD
AELHEL AEbHEL
|2 S AT #ooE i
BALAL ALaLT L
¥ P1AR G4 AY A (R AR
WMo Ewn BRO LA
REBODHD BLRENHD
[ S VR A BERRovrH
B 2 LW hooEWw
A LM A B R 5
Eia@_w%é HBEOHS
B @B @ ERIZEAL
B K # Bm s 4
200 =W Bty
[EI S I Bow oA
2 AR L Buwarsad
B A} ) A
" O® A B I
HosYLi B OB o
E I 4 BLe»hi
BELAZWL BET 5
BEoA ML Womown s

-2

9 EEO 10 BEICBITAZ MY OFEHHEI O T4~

)Y

e (& B 4, %) I H8EMFEL.
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