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Observation of Living Tomato Leaves Using a Multi-wavelength Fluorescence Imaging System
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Abstract: In this paper, we describe monitoring of plant growth by using laser-induced fluorescence
method. We developed a multi-wavelength imaging system that simultaneously obtains four fluorescence
images with different wavelengths on a single CCD chip. Fluorescence ratio images of a tomato leaf were
obtained in an experiment under water stress condition. A normal digital camera images showed that the

tomato leaf drooped and changed in the color on the fourth day.

In comparison, the developed system

showed that changes in a physiological state were observed on the second day. It would be useful to early

detect changes of growth conditions of a living plant.
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Fig. 1: Multi-wavelength Fluorescence Imaging Sys-

tem
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Fig. 2: Tomato’s digital camera image and Fluorescence ratio images

B 2 I FEBFEREZ R T, TIRD TP Z I h X7 Ty
L 7R D (a) T, 4HE BEDHIFE - T AL
A TE, 5 HEICIZEAIEAICZT 270 R
TE%, ¥77, 7J<%352.f: %o 7 HETIX, HOERLA
MY, O L a0k o Twb 2k
b5, K2(b) & (c) &£ TREDBERBBITED,
1HH: 2 HEHOfHOZED IR Z K, THHIZ5 H
HEHARTRE AP LTS, 7 (d) Tid4 H
E&5EE®@®&m#ﬁ%<,7HHi5EE&%i
D ZALHS 7\,

FOYNA R FEETIE, 4HE® 5 HEHTKZW -
TR ERTE LD, (b) ® (c) T 2 HHDMiRY

OHERT D ENTES, F/, (d) TRTYI AR
T CHEINOOZNEIZIZFU 5 HHICHZ% ik
BIBEMTES,

4 FTED

AWHETIE, WY D NERER 2 EERR SIS § 5 7
BT, LIF % HWT 4 > 0H0GIE 2 FRfICHlE T 3
LR HOGIR R R > A T L 2T L 7. v AT 4
DEIMEEWGEET 5720, KA P L AZPITF 2 D
BEDOBMEZ T 7. FEEROMER, HEITIIKEZR->T
6 4 HHICEDOBIRPL OO ZL 2GR T E %25, %
KL AT LAOFERHIZE->T, 2 HE» oA EFIRE
RELZHLTOLRFERMERT 2 2 N TER,

A% BRBEA b L AR & AEHIREE & oA 21T

, HAERBER & o 2 BBRELIBOEE 20 X T,

ZZ3CHk

[1] B : R DBRBEA b L AR,
1-8 (2001).

[2] AHE, B ¥ 2T ICR T 2BIRDIEGR E 7 un
7 4 VHOGDOBIR? , HAEML I 2E453E, 28, 1, pp. 290-293
(2002).

[3] )1, JBRH, i, fadh : g9 EDRA ML AR 2R
WEIRD L —FEEE HOCTEEIHER O 1 7z 2 fBhTL ) 1
FEAR, 60, 2, pp. 123-131 (2004).

4] aasﬁ 5 HAEEL ORI & IR % - EAE L
Cks*avy Aﬂﬁ%ﬁi@?kx b L 2 D,
ﬁﬁjh,6,3,pp.367 373 (2007).

5] ﬁ-*l?)ii “SHRERE R OLRE © 7 =)L J B RONE & HEHE”,

TP DAL, 24, 2, pp. 82-93 (1989).
[6] Z. Cerovic, G. Samson, F. Morales, N. Tremblay and
I. Moya: “Ultraviolet-induced fluorescence for plant

monitoring: present state and prospects”, Agronomie,
19, 7, pp. 543-578 (1999).

[7] Y. Saito: “Laser-induced fluorescence as an in-
dex for monitoring plant activity and productiv-
ity related to photosynthesis”, in Recent Progress of
Bio/Chemiluminescence and Fluorescence Analysis in
Photosynthesis, N. Wada and M. Mimuro (Eds.), Chap-
ter 11, pp. 235-251, Research Signpost (Kerala, India)
(2005).

[8] H. K. Lichtenthaler: “Chlorophyll fluorescence signa-
tures of leaves during the autumnal chlorophyll break-
down”, Journal of plant physiology, 131, pp. 101-110
(1987).

[9] Y. Saito, K. Kurihara, H. Takahashi, F. Kobayashi,
T. Kawahara, A. Nomura and S. Takeda: “Remote es-
timation of the chlorophyll concentration of living trees
using laser-induced fluorescence imaging lidar”, Opti-
cal Review, 9, 2, pp. 37-39 (2002).

Ajico News 203, pp.

- 149-



