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Image Analysis of Chlorophyll Fluorescence Transients of
Cultured Carrot Tissues

Kenji OmaAsa

The National Institute for Envivonmental Studies, Tsukuba 305, Japan

Rapid changes (CFI) in intensity of chlorophyll @ fluorescence during dark-light transient
reflect the various reactions of photosynthesis.
not only about the localized differences in photosynthetic activity on whole leaves in sifu but
also on the development of photosynthetic system.

Development of the photosynthetic system in cultured tissues is very complex. Therefore,
the development of carrot (Dawucus cavota L. cv US-Harumakigosun) tissues was studied by
the image analysis of CFI. The nodular callus, which had been formed by culturing 1-week-
old hypocotyl segments on MS agar medium containing 2,4-D (1 mg-/~!), was used for the
After the nodular callus was transplanted to MS agar medium without 2,4-D,
the embryogenic cells appeared within 2 to 3 weeks. The tissues grew under 25°C air
temperature and 80 gmol photons-m—2.sec~!. At 3 days after the transplanting, the ap-
pearance of chlorophyll a in the nodular callus was detected by the CFI images. The CFI
patterns changed in the development of photosynthetic apparatus of developing leaves. The

The image analysis of CFI gives information

experiments.

changes in each developing stage were very complex but the progress in the photosynthetic
system was diagnosed by the CFKFI curves. The CFI pattern of the developing leaves at 60
days after the transplanting were similar to the typical pattern of mature leaves.

(Received April 2, 1992)
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Fig. 1

2,4-1) from that containing 2,4-1 (1 mg./~1).

A, Nodular calluses at 3 days after the transplant; B, Tissues after 30 days; C

Photographs of cultured carrot tissues after transplant to MS agar medium without

After 60 days. The tissues were cultured under 25°C air temperature and 80 gmol

photons.m—2

to those in Figs. 2 and 5.
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Chlorophyll fluorescence induction (CEI)
curves at sites shown in Ifig. 1 .\ and C.
After dark adaptation for 20 min, CII
images were measured under 100 gmol
photons.m—2.sec~! actinic light and 25°C
air temperature.  The CFI curves at
different sites (@, Site a in Fig. 1 \; A,
Site bin A; |, Siteain C; A, Site bin ()
were calculated from a series of CEI

mages.
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sec™! light intensity. The sites shown by symbols (a to ¢) correspond

1
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Fig. 3 (Il intensity images of nodular calluses
shown in Fig. 1A at characteristic tran-
sient levels (I —0.1sec, P—1sec, M-—
10 sec, T — 300 scc).
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Fig. 4 CFI intensity images of tissues shown in

Fig. 1C at characteristic transient levels.

The time points of characteristic tran-
sient levels are similar to those of Fig. 3.
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Fig. 5 CFI curves at sites shown in Fig. 1B,
The CIFL curves at different sites (-, Site
a; A, Site b; O. Site ¢; @, Site d; A, Site
¢) were calculated from a series of CI71
images.
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Fig. 6 ('I’l intensity images of tissues shown in

‘g, 1B at characteristic transient levels.

The time points of characteristic tran-
sient levels are similar to those of Fig. 3.
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