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Abstract:

We proposed using a fluorescence lifetime of a plant leaf to evaluate plant activity. And so,
chlorophyll fluorescence lifetime was remotely monitored by a pico-second lider. The lifetime
generally showed three types of variation with time; 1) no variation, 2) large in the early morning and
at night, and a minimum value at noon, 3) increase in daytime.

Discussion on the results was made by consideration of photosynthesis, physiological status and
growth environment.

LIFL®HIT

T2 1 TR D YA RRIE M E % 2 3T B 720 D ik L LT, ¥ abiEil oyt H
EZOEELELTHWS Z L RBELTERY,  ARIOHETIL, 2006 4, 2007 41217 -
o778 FAEELRR L LTowtFamOEHBRICONWTHEL, ZhbDT—%1 b
—HIZBIF HEEFEMOEL, BHE RITEMEIC L - TE Z 28 RIEME DB
DWTHRFTT %,

2.3 AT b RN EAEH kY
WWFHFMTIEFICEVBRETHAHT-D, VAT AEREZ IO W TIEER LD EHE
L7ze BHENIRICIZE 28 L2 Nd:YAG L—H%— (V3L 1§ 40ps, 25 532nm, 3L AT
FILF— <500 u ml/pulse) . 155 HHIZIE 185ps DL H EAY Y FE] O MCP WER! PMT,
WL SR ST EEE 78 8GHz O E A Y n A a— 7 %A L, wHhEMOEH L. Bk
AL FESy1E  (Deconvolution) Z1T -7,

3. H o LI B AS EER

EMRETHERHOX v o XARNICAETH S 72T AEERSHRLE L, T4 4 —T R
TLETTEFAITK 20m BEL TV D, FEARITITNERGIESR) & OBEAZ 57201 H
DO HHDOAY £ TOREH A2 1RFM 3 EIZFHE L 72,

Fig.1 |21 2006 4= 5 A 29 H ORI 4 BB 4% 8FETOT — X Th b, FHMIIKX7e
FALR I LN o T, ERREDOWMBRIZH Y | BHE LA RIEE 25 b oTz
HLOLEEZTND,

Fig.2 |2 2006 4 6 H 28 H ORI 4 RBP4 8RFE TORRTH D, FEHH HHIZH
T, mAEFEMIIELS o TnE, ZFLTHHFNLEIIHT CxEEHFEmITEL ol
FE RIS & KBIEB ORIV TR ENTZbDEEZTND,

Fig.3 1% 2006 4F 8 H 21 H DR 4 W5 22 H OFHT 4 CTOMICES LT —4 Th
%o ZOHOTF—Z TR 11 BigiE To®eHEMIMEERICH 72, Ll 11 K




225 15 REOM, BIC bbb wmtEmOT — 20 B Uiz, IEFRICEVHICZR S
EL ENBEI R RBEEMNZDTEDICKAILEA L CRBREMZ D Z 03B 0 A ROIEMEE
MEL 725 EE 9818 (BREHSEY) »"bb, ZOF—XIZREHLEZRZT-bOTIERN
MEZEZTND, ERICHT TEEFEmIELS o7,

Fig.4 |% 2007 4F 6 H 27 H O/FRT 4 RO 7% 8 E TORICESSG L7Ic T —# Th oD, =
DHDOT—FX Figl OF —% E{iB-T2T7 —% Thbd, ZNOOT —Z 134G LRI
EIO N, BEOEBFBRWIZFRC L 2Rich o7& Bbins,

—+Fluorescence lifetime

By

2

8
PR
8

—*- Leaf temperature

8

— Temperature

14 Humidity 0

12 ——Sun Luminous Intensity 60

S e o B S S

e

06

Fluorescence lifetime(ns)

|
|

—

L ——
02 / -~ A\«fa/\._.\\ 10

Temp.(°C) Hum.(%) Sun Inten(EV)

Fluorescence lifetime(ns)
Temp.(C*) Hum.(%) Sun Inten.(EV)

02 — = 10
0 0 0 0
400 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20.00 300 500 7.00 9:00 1100 1300 15:00 17:00 19:00 21:00
Local Time Local Time
Fig.1 Time variation of a tree leaf’s Fluorescence Fig.2 Time variation of a tree leaf’s Fluorescence
lifetime with environmental parameters(2006/5/29) lifetime with environmental parameters (2006/6/28)
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Fig.3 Time variation of a tree leaf’s Fluorescence Fig.4 Time variation of a tree leaf’s Fluorescence
lifetime with environmental parameters (2006/8/21) lifetime with environmental parameters (2007/6/27)
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