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Fig.3 Correlations between bioelectric potential (v5,1) and environmental factors

Table 1 Results of correlation analysis on bioelectric potential and environmental factors

Ui temp. hum. light moisture atmos. sound
Unl 1
temp. —0.69041 1
hum. 0.469743  —0.74646 1
light —0.0378 —0.01156 —0.03738 1
moisture 0.166953  —0.31432 0.549679 0.055746 1
atmos. 0.025122 0.21443 —0.49982 0.181668  —0.23429 1
sound —0.18434 0.185987 0.01368 —0.01063 0.345021  —0.29786 1

Y OILERE R T HHBAREFEZ Table 112777
Table 1 (28T, EREN & A & A0 B AR

B (r=—069) Z/RL, HE (r=—0037), L (r=
—0.184) 2 & TAOMBETH o720 7z, EARER
EmEE (r=0.469), H3EHIKRI (r=0.166), KL (r=

0.025) S IEDOHBIZR L 720
4. vw FRIEHOEH

IEARERIE, R, BER EOREEENORE Y
F L TEHL TS0 SEde i g
v DT EHEE IS, SBIEER O BE I A A
FNBEEAE E LAY, Fig 3 0 Table 1 205
TR LREE, W IR EROTRELE L S
%o AWIFETIE, REE, RS L ORBEER OB
R CHEREMAER L T2 & e L, RERS
Wr & B C oo PRI R % 3 L 72, T [AJR 4 H7 12,
GERZEM L M EBOBICRE S TIIDDL I LT,

JBEHDPMAIERICLE > TENLBWEHTE 20D
DA ERWICHN T 5 FETh 283 W, ERYBHHT
#1792 &T (2) REBLZENTE A,

y=aotaixitaxt+ o taux, (2)

T EEB yIZ o Th Do TR x0T,
VI, W, M, L3Eduks, B, e T
%o (2) NTIx, R, BEL EOXREEROE
T CHERENSEET 5,

Fig.3 TR L7-FERBER (FHT—%) 2HWT,
HEAREMO PRI Z BN L2 ERESTICLD
B LAZHATREIN, TFHBEEO X R E
Table 2 12779, Table 2 |2 I3 EH#EALRE LR L Tn»
Bo ZHUL, FEBRT— 5 HEEALL, ERUFSHTIC L
NIR7-bDTH D, EifbIX, £T—FExr.EZDF
Wy OEYIERFEE o TELZ LICLY), Hfiok
WEERITCAL LT — 7 x 2 FEH#EL L CHIRTE B,



30 CRERE R NE SR 7/ LR N A VAN |

CHIZRERBELR EDIRT X =% R UREICE
WTE2, 207D, B[R E R 52 LT, &1k
BUANOREEYHIETE D, ZTOME, FHMAREMIC
FHEELE 2 TWLIOIE, WE AE, WE g
HRCTH D, LY 3T IREDREDTR G 2 & AV
L7zo 87— 5 OFREN, WE SEZHW3
WIt7 7 7 % Fig. 4 (2R o X I AEMREN, Y i
IR Z NIRRT 2 E LT\ 5b, JEE L EREMN (X-Y
D X OB (r = - 0.69) 12dH D, EAEEL
ERE (X-Z FE) TIRABEMESRS R % v,
Table 1 25 IEOME (r = 0.025) THDHZ &9 5HE
M EWZ D, 612, WmEERE (Y-Z Fm) 3IE
I (r = 0.214) SN TV D DKE & [AHE 2 AT
MEwnzd, 2OZENE, EEUVRE T 0E
WEZ R L7ZIREEDS, MO RT- & I_THv i &
IFLCWAZ L %R CTE /2. $72, Table2i2BW
THIER KRG ERFE BV BREDS, BB s
o T\ b, Ak, BERUFGHHTICE D KO 7AREIZA
DREDAET BE, ZOREBIE TR S Bk &
Nbe, LaL, EREEGHITEFRESRTT D LTl
LY, BRFAIDIECEEIC R 2 L2 TFHIT 5
BIHWE Z LD\, ZOE, AORESHBT
LI RV hweEZOEND, A, ERJRGHE

B L7z on FHIBBOM AT 720, BFERY
T, TAN T =92 HE L7z, BFERIL 2 BTV
%% 1EMOM, Fig.2 TRLAFEEMTHELXIT-
720 BEBOEROIEARFEIE % Table 3 IZ/R7,
Table 3 IZ/R U727 — % % W C v T B £ o 2F-1i
FEFRE AT 720

Fig. 5 ([2FHIfE (vn) & ERE (0,) OHIIEEEE
Rte M (a) 3T AMF—=% 1%, (b) ZTF Ak
T—=F 2% RLTWh, HADAT, v ld onDFllH
EALICEEE LT\, KEHEIZIEHIN L T\w b,
L, ERFEGTOEMEEEZ SN b, ERRAO
BB HWEFOFNME (vn) & BEEOHEEE
(o ) DED2FEFHLIZLDOPRNELRD LI
KDL, 20720, e OB L CFHIRE %
FFaoTid R, &k LTFlBELY EIFCwb,
Db s, vn OMIETEZL8EEZ N,
F72, on' & onDOEAE % Fig. 6 12177, M (a) 1
FAMF=%1%, (b) BT AMNF—%2%R LT
bo v & vnDMHBRE(7) ZRDIAER, 7 A T —

Tolz7—%1%, AEPY 2P, »oENLE -
> —s ~ N a
A L FEBT 57— 5 (o) CHLTHEA L, Z <
D7z, AORFEFOREDPELAFHET L LEEZD 1”5
%o 1000 _§
&
H
Table 2 Coefficients for identified multiple linear regression %0 <
equation 2300
Coefficient value  Standardized coefficient value 2200 (&9
a 2427279 ~17E-15 %, 2 &
a (temp.) —12.4612 —0.75792 Ve, - &Qo
az (hum.) —1.22065 —0.1113 ”’e@ &
asz (light) —0.00173 —0.05684 R
ay (moist.) 0.057389 0.100393
as (atoms.) 0.083479 0.142736 Fig.4 Correlation among vj1, room temperature and atmospheric
as (sound) —0.04353 —0.05819
pressure
Table 3 Basic statistics for test data sets 1 and 2
Test data set 1
Uil temp. hum. light moisture atmos. sound
Average | 2144.622 21.39385 47.06052 580.3433  471.9786 1011.094 2216.504
SD 26.74263 2.435847 3.052122 1784.865 2257143 2762875 36.48842
Min 2085.516 16.43333 39.66667 0 445.862 1003.167 2130.5
Max 2217.109 271 54.5 19014.5 529.073 1017.667 2459
Range 131.5938 10.66667 14.83333 19014.5 83.211 145 328.5
Median 2143.508 21.55 46.66667 21.75 465.4948 1011.167 22182
Test data set 2
Vi1 temp. hum. light moisture atmos. sound
Average | 2240.719 11.60675 49.79216 43.83135 502.2279 1009.41 2408.229
SD 46.34839 2.497944 1.965812 52.67263 13.97347 7.49252 249.4581
Min 2157 7.23333 425 0 481.7707 989 2152.9
Max 2388.313 19.78333 56.33333 148 5289713 1020.833 3334.5
Range 231.3125 12.55 13.83333 148 47.20066 31.83333  1181.6
Median 2240.805 11.34167 49.58333 11.91667 502.014 1011.667 2313.35
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Abstract

Plants are affected by various kinds of environmental factors including natural surroundings such
as ambient temperature, humidity, light intensity and atmospheric pressure, and human activities. It
has been pointed out that the bioelectric potential of a plant is reflective to these environmental
factors. In other words, a plant has a capability of perceiving changes in these factors which can be
detected as the changes in bioelectric potentials. In this paper, the relationships between the
bioelectric potential and the environmental factors are examined in an indoor space. It was
demonstrated possible to estimate the environmental information on the space by using the
statistically identified regression polynomial equation. This in turn implies that there is a possibility
to apply a plant as an environmental sensor. The bioelectric potential on schefflera, which was
selected as the model plant, was continuously monitored along with the environmental factors in a
room in an actual house. A multiple linear regression polynomial was identified by analyzing the
correlation among the bioelectric potential and the environmental factors. The resultant regression
equation may be used to evaluate growth conditions of plants and, eventually, to provide means to
control the growth conditions of the plants.

Key Words: plant bioelectric potential, real-life monitoring, multiple linear regression analysis,
prediction function, plant growth management




