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Fig.1 Control of air temperature and humidity in a growth chamber.
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Fig.2 Chlorophyll fluometer (Waltz, MINI-PAM)
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Fig3. Procedure of image processing for estimating projected area of spinach.

a. original image, b. adjustment of image dimension,

c. extraction of plants, d. thresholding
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Fig.4 Changes in Chlorophyll fluoresce parameter Fv/Fm (Exp. 1). Bar, SE (n=16)
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Fig.5 Changes in projected area of spinach (Exp. 2).
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Fig.6 Changes in Fv/Fm (Exp. 2). Bar, SE (n=16)
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KTRk&ERo7% (Tablel), £/, EAEFEMBEICLI2BETIE, AEOEICEY
TIHEELEDENEIRD RS T,
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THTHELEVWIRF—U %R LE, £LT, BfE® 29 AZHWVT, NaCl MK TH
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EBREME NaCl M) T, T TICARIC FVEFm EOEREL TV LI L BLVE
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Table 1. Comparison of fresh weights between treatments in Exp.2.
Fresh Weight (g)

Shoot Root
NaCl 9.7+1.1% 32.5
Control 5.2+1.2 19.6

* Average value £ SE (n=16).
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wNET) 128D Fv/Fm OfENE., NaCl L O HBRICBWTKRTH 77208, &4 BH#E
IZBWTIE, TORNPEFBITHEEL, NaClOEFRKEL 2otz, LBLEDEL, %
WTHY, T0H%, BEA NV RAEZEZERICE, ARICBIT 2 Fv/Fm O BERERZEIX
BOLNENo T,

Table 2. Changes in Fv/Fm under heat stress.

Fv/Fm
N 4% 5% 6*
NacCl 0.813+0.03** 0.819+0.03 0.810+0.03 0.811+0.03
Control 0.820+0.02 0.812+0.03 0.811+0.02 0.807£0.02

*Days after addition of NaCl to nutrient solution. Heat stress treatment was started on Day 5.

** Average value £ SE (n=16).
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Fig.7 Effect of NaCl addition on Fv/Fm under continuous dark treatment
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Analysis of PSII quantum yield of spinach grown hydroponically in a high

concentration of NaCl using chlorophyll fluorescence

Yasuomi Ibaraki, Seiji Hayakawa

Faculty of Agriculture, Yamaguchi University

Summary

Maximal quantum yield of photosynthetic photosystm II (PSII) was analyzed in
spinach grown hydroponically to investigate effects of addition of NaCl to the nutrient
solution using chlorophyll fluorescence. The chlorophyll fluorescence parameter
Fy/Fm of spinach grown hydroponically with a nutrient solution added 40 mM NaCl
(NaCl ‘treatment) was compared to that of spinach grown with the normal nutrient
solution (control) over a cultivation period of 29 d. For both treatments, there was a
tendency that the value of Fv/Fm first increased and then decreased. The value of
Fv/Fm of spinach in the NaCl treatment was always higher than that in control. This
result suggested that maximal quantum yield of PSII increased by addition of NaCl to
the nutrient solution. In addition, the effect of continuous dark on Fy/Fm of
hydroponically grown spinach was investigated. Although the continuous dark caused
a decrease in Fv/Fm for both treatments, addition of NaCl restrained reduction of
Fv/Fm. From obtained results, it is suggested that addition of NaCl to the nutrient
solution improves the quantum yield of hydroponically grown spinach.' Further

research on the mechanism of this effect will be necessary.
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