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Study on the Environmental Stress using the Fluorescent Response of Plants

Ryo ABE', Fumiho TAKAHASHI?, Riiti NAGURA *

Abstract

Plants are the only generation source of the oxygen on the earth, therefore the important existence
for all living things on the earth. However, plants have been influenced greatly by the global
environment pollution in recent years. The environmental pollution has never been measured though
there is an analysis based on the reflection of plants at the near infrared region in one of the vegetation
index methods from the satellite. Recently we have been developing the blue LED excited fluorescent
method for measuring the health condition of plants. This method is very useful for monitoring the

stress condition of plants.

In this paper, the method for measuring the influence of the environmental stress on plants using
blue LED excited fluorescence method is described, and the reactions of plants are also discussed when

the environmental stress is actually given.

Key Words: environmental stress, fluorescence, photosynthesis, vegetation, excitation

L EHx

4, BERFREICL VILAREIOERENEML,
FETHPCEBELRENLOHR T AOEGEML TV
5. ZORET, RRUGLRCHEKERL, BERLLED
Whip ZHEKRREMBEN /7 n—X7 v FahTnbd. &
72, 7arARCEBAY UBHELEMIC L - TEX
R L o TS, 28, ZORBEIIAEZ T OME
TR, MAECHLTLERRZEEYEZ TWD.
BT, MERBRHERE LA AMEEVE— MR
BANATON TN DN, KWL TIIEH DR b L RKEE
FERT B EEHIFER L LTHERL E DOy EOL
EEBERLEDT, FOBRIOVWTHRETS.

2. W
2. 1 kAm!

KA & D L X — 2 TR THE— O RE SR A K
WETHY, RLEER LY —HGEARTHD. i
BRI, K, ZEERFEICLY,

CO, +2H,0 —[CH,0|+H,0+0, (. 1
DIET, W#, WL ORI TIERSND. KiT
EORRER L OBEIC L VRILSH, KB, &

FioE, AEEREO 72 %& T, KEkEies.

2. 2 ORI ARY k]

—ARENCHEMII A O BITIERAEIZRZ D, ZHiER 1
WRT LI, YN EEESFRE REATOXREZRINL,
BEEORERHTINE THE. EEBILERAD
HEFAEORITHR T2 REIRFATE. HED
D OWAEWEHRNL, ZOANT MLVEERTS.

08
X
% 0.6
¥ \
& 04 - R
L
02 - == —
350 450 550 650

EEInm]
K1 BREOHFNHE




16 N TR RS 7880 B-30 (2006)

M2 i EDHAERICERTHREORKAY bLE
T, HEHOBREIC L > THERDIDEYDORILA Y
MR- DL Hick->TEY, BREOCERKETHD
yon 7 4 VI H e EREFONE L SRIT 5.

“em™}{(—)

HFRARS

{1+ nmol~*
i

K2 BEROBEA~T b

2. 3 ﬁ%@i%[ll[zl[al
ruana 7 4 VaFIEAERINT D EEFAEIND.
i SN2 EF =R X - OBBIREEZX 31277

ia:é. :q:

[!ﬁz |

& 5

= &

% * |s

e ®

) iR ‘ -

& @ ——J?

T e I

D ey r

5 : ¥
o * s = &
; I
#*

. by
K3 Zwva74OEFTRNX—HEMOEBEY

FOHAREXLVEENE N DT RAXT—NELE
2EhEEHEN £ TER T 5. F2RMEEME TERL-E
TEHBEZKE LN LE L RREEMETTRS. 220
LITREXEZRN L LRCKREL Y, F 1k
WHENLE, HFERIE, FLTHEEE L TZRLF—
ERHL, EERE~ERES. ZUBEHOENRED
MNTH5D.

M4ICHFELEDDOREKERANY MAKROHERERIIC
EBENDARY MVERT. 77 0 0hbOwEk

X6 8 5 nmDOFRENE 740 nmDIERINENEKS.

 —#BLED
1 — T EE
b
* SEN— i
r
Zo = et
350 550 750 950
K& [hm]

M4 HELEDLEHELOGHENE

XS5\ DN TP 2—h (4 : Caladium) D
ED S FI5mmX5mm) OEBISERRT. =

NWEZBERTIHOA 7 ba BRI AT (BIE M
C681SPD) THRELZEEKT, (@lX7 1/ 4%
LTHRIEEZFRLED, 1% 1+ L THEREEL,
BOWHSBHRETHLIWHSBAEBL RS TS, (b)
16 85 nm®D/Ny RRNAT7 4 VEEFEVHIFEEZEFAL
ED, “A> %1000 LTHRIBELEZLDOTHS.
C)BABEIZTA40nmDNR RRZAT 4L ZEBLT
BmBELEZHLOT, )& (iFEbiz(a) EXBAICRY,
BEOHIGHBEL, EOHIBHALLoTWS. =
NIERBOE NI v 7 4 A0S Y RERE L TEFE
b, BROESIZ7oa 7 4 Vs REREIT-
TWARWIEEZRLTWVA., ZOZENbLERKTHS
ran” 4 VinbEEBERLTNDZ ERbMY, K
ERNPEOFATH T TITONTNE I ERb)5.

(@) 74 VL

(b)685nm
5 OB

(c)740nm

2. 4 WEAILR

I H ANFHCEY L RRICA L ARH S, HicH
WIIANBEROA NV AT 50T, HERIREERRE
LEEREDYRS L. FlEFT DL, BRBEOHEIC
LHEER P ARKRIERIZEDZREA LR L,
SEISERERTHMITIA ML 22T 5. KBTI,
HOBHEFHFICEDZA ML RLBREIZESRA ML RIZD
WTiRR 3.

3. ER
FEHEHA~DOREA N L ADEELHAT 50D E
BREELZN6ICTT. MYOELZEEL, FALED:
TNRTG vz 7F MEAA— REE IR LTA5° Ofr
BICRBETS. LEDORNCIZR 7 0BHEOERIN S v
N7 4 FEEE, LEDXROBNLEEI~OFE LB
T5 ERCHEMATS685nmé740nmDAL R
IRAT 4 v E OFB IR 8 ITRT.

Bandpass Filter
685nm or 740nm)

(
4
T

hermography
Cut Filter

K6 HAFHBMOL AT AKX



OIS EIC L HZHBEA M L AW (BIE - A6 - 258 17

WP AT O, FEFEHR DD, T2
ONMLEDDK EZEICY TH%3 0MKEATICE .
FOBLEDDOKES TTHNERVLa—F 2LV H#l
ET 5. o, ERITBHHABES AT L& ERIEIREN
TITVIRE - BEZ—EICL, P—F7/ 7 74ICLVIE
mAM»HERTERTD.

350 550 750 950
& nm]

M7 ERAD Y T4 NFOFEBFE

685nm

Y

ﬂfl‘OAB 1

06 ‘F

& ]

EOA ‘L

mb

0 -

600 650 700 750 800
K &lnm]

1

i 08
#06 -

740nm

600 650 700 750 800
K Rlhm]

8 N RARRT 4 NEDFBEFME
X 91T ERICEHR L7-F L E DRSO DE0%

MEORBELLTHD. ZOFBENPH 740 nmDOEN
DIEHIMBRNZ ENbNB.

50 | - — —
| = = — 740nm

685nm

B T - —

HAEEMV]

800 1000 1200

M9 685nmé&740nmdHEk

3. 1 MEFTRERIC X A ~DOHE

TN EZ T DL TREML, BhEoFEKS T
/85, TRAEZYTRVEHEZE(LSES LHEHOR
BERIEIZE Y RBDOTHAIh. T, #HFLEIER
THEDTHASIN. KOERLY L THRHATS.

RERT A b L RO EBRITHNEHRIRTORFTICE < Rl %,
0,0.5,1,2, 3, 4, 5l L LI THNEZ
T5. BE-BEZ20C - 4 0%ICRETH. EBRIC
i, ®rR 5406 (%4
cv Lime” ) ZERTS.

. Epipremnum aureum

3. 2 BEXFLRMM

EHIIEEEAEY THY, BEICLIEENKE V.
L7723 » THEMIC & - CIREIZ T B8 RAEIS A3 K &
CEELTVWADL YKL WL D, HF Y iR O
PIIEIRICEL TRV, KIRIZIE5HEL, KRk
BEOHTHD. BROWECHRBITEEITRIKEFL,
ZOOHARICKE2EEBELL-6T. 2, BREIX
L > TERDOEREBT DD DEERIEFERIF T
H5. REIHEHOEFTIZERICBb> TS,

BEA N AOERTITIREREZEREIREICLY
#E%20,10,20,30,40CITREL, ThZTho
RECTERMEEZITS. ERAMOBEFHEHFIZ3 0mET
5. EBRIZIE, KRR -FA A HTFVa—Ax, BE
(%4 : Brassica campestris) AT 5.

4. HER
4. 1 BEFTRERIC X B2 ~DORE

AT EBRDORE RO Z I EILOEIEHRE DR RS L IR
HE 7oy PLERREZR L 0IRT. IUHEAIXE DR
MbIEe A EEITRVD, BEREOFIIRENEL &2
HIZOoNHNEENKEL 2, 4, 5EERIY THEX
SEEDOELBIHRT 5.

5 | S BRR  — 8- BRA |
b
T
I V
%w‘lnl——P——P——E——l
L
0 - —
0 1 2 3 4 5
B lh]

K10 KIR-TALOREFRERICEDENXOE(

4. 2 BERXFLRA

RERFA4h, AX, IT7Va—b0ENTNOR
EANLAOERBEREAZK 11, 12, 13TRY. 2
NHED 7T 7 IXEHOREFRELOF DR KA, IHAR
UKL DHETORMZ, B2 REICTay ML
LOTHD.




18 AR TR R E e

_e—685nmB kA |
o —m—esmlRA

]
|
|
|

—

240 ”””
i
ﬁw - %
3 ~ o B
mm‘7 T T e w7

10 | — — -

0o O S

0 10 20 30 40
BE°C]
() IREIC L A HNDOLEAL

B[]

0 10 20 30 40
REC]
(b) IR T s E A e KT 72 5 BT
K11 BRrZR-FTALADEER L R EBRESR

—e—685nmBA A — @ — 685nmiREA

50 A 740mBERR — X — 740nmiRR

HAEE[MV]
S

10
0 e B S (R e S
0 10 20 30 40
RE[°C]
(@ BEICL2HENDENL
60 — S
{—0—685nm
] 2 . L~ W — 740nm |
2 i
= |
By
o . : -
0 10 20 30 40
BE°C]

(b) R THOLIREL 2SR RIT 72 2 Ry
M12 HEOEEARLLAERER

B-30 (2006)

——685nmBE KA — @ — 685nmilNE &
80 | —A&—740nmBKR — X — 740nmiLER K

=
£
i
b}
R

|

5 L L |
0 10 20 30 40

BE[C]
(a)IREEIC X D8 DEAL

- ——685nm L
~ | — # — 740nm

0 10 20 30 40
REC]
(b) BIEEE THEIETRE R KIT /R 2 R
K13 HF7Va—LDREARAN AEBRER

5. B
5. 1 MEFTRsRIC K 2~ D&

K1 0DFERND, BEFTICE  BEEIC L > THIEHE
BETDZEDPHRTHIENTEE., ZOZenb,
BEATEMFIC Lo THEBIZA FLARMbS ZEBEX L
N5, /-4, SEMTHFTA ML ZOEERINKT S
ZERbhs.

5. 2 IREAXRML A

K11, 12, 13DFEENGHEMICE > TREIZE
LENMEERNRLD Z LRbD. IR OE
EREIZLEZbDEEZOND. EREHORIR - 5
A LT 2 0 CHE THAEBRENR /L ERY, D
M THLAFEL OCTRILVRNVERD., HT, B
HHHDON TV 2—51F1 0CTHH 3 0CITHT THL
ENHL RoTWVDE I ENHERTEZ. ZOREND
FEHOBERENBECTE, BEICLIA ML ADEE
Nhholz.

6. i

WMHZ7Ya2a—bOEOEBIEEND, BIZLIEED
RARAREERTE. F12, EOTTLESED I/ o
07 4G DFEOE SN OHENKEEN, Zan
TANPINEEAERNBBOES D LITEER K EN
NI ERbnoTE.

QEEFTICE M EMICEET S Z LML, %
7= REFTHEREI A3 5 RSl < B W THEEIRENIRT 5 Z &2



R OHNISEI L BBEEA b L ARFSE (WIS - 25Af - 4500)

bhnoi-.

GBREICL > THIEERENETDZ L, EHEHIC
Lo THNORMEICER R D Z 03 flo72. ZhiZ
LV, BEOR N APHYOBEEREIC L > TELT
HIEMNEFLETE .

INLORERNL, EWIINAERNLR ML A%
7, TOXRUAPEREIIEET DI EOHIETE
7. 2L, APVRICKDEIE~DORELEILTSZ
EIETELR, SROBBELE LT, TOEENLA ML
A EEBMICHETE TV RVOT, 5%HLMMILT
A3 AN

7. BEXM

[1]Hans Mohr and Peter Schopfer (F#EEFE —, Ei%5i8
R) AR pp. 155-156,p534 oY A — -
7 =7 7— 7 ®WEHEKEt 2002

[RIKEKRE, wIREE, BaEg, FKE SHR—

SHE RS M OAEE pp.b KA EL
1991

(31 @Mk, WeNfE—, WHAEEA, IIHES: L—V
FRE MBI L DEED O OFAEKFEROMBICHET
LEBEMIE pp.2-13 BARYUE—bEU U FEEFE
Vol. 16 No.1 1996

[4]fBIE : HEM DRERE pp. 135-139 B E K EIE
1991

19




