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The effects on photosynthesis of NaCl(0, 0.2, 0.4, 0.6, 0.8 or 1.0 M) were examined in etiolated barley
seedlings. Chlorophyll(Chl) a, Chl b and carotenoid contents, Chl a fluorescence and quenching coefficients of
Chl fluorescence have been determined in the primary leaves of etiolated barley seedlings cultivated under low
light(60 umdl m’s™).

Chl a, b, and carotenoid contents were decreased remarkably in comparison with the control at 0.4 M NaCl.
However, the value of Fo and Fv were decreased at 0.6 M NaCl and the ratio of Fv/Fm were deceased at 1.0
M NaCl. Chlorophyll synthesis was seriously inhibited from 0.4 M NaCl, and the photosynthetic electron
transport system was inhibited from 0.6 M NaCl. Quantum of photosystem Il reaction center was inhibited at
1.0 M NaCl.

The effects of NaCl on the Chl content were raised in a 6 hrs, but the effects of NaCl on the value of Fo,
Fv and Fv/Fm were raised in 30 hrs. The value of qP was decreased in comparison with the control at all
concentrations, but there was a small change in the value qE. These results provide evidence that NaCl inhibited
effects of various concentration of NaCl were inhibited quinone redox, however, proton gradient between
thylakoid membranes was little damaged.

Key words : salinity, salt stress, etiolated barley seedlings, chiorophyll, Chl fluorescence
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Fig. 1. Effects of the various concentrations of NaCl
on the chlorophyll a, chlorophyll b, and
carotenoid contents of the barley seedling
during greening period. The values are the
means of three independent experiments with
three measurements.

@, control; 0, 02 M NaCl;

V¥, 0.4 M NaCl, v, 06 M NaCl;

M 08 M NaCl; 1, 1.0 M NaCl.
o] YElYr] Al AE 4 5 g oy 7
2 Aie g 015}1 HEAL FTFo] A e

Seemann® Critchley” 9] B9} X351t
iz 02 M NaCl A9 7tZEHwolE &
F W3 FAS dEo g eyt od(Fig. 10), &
3 AFS F 30AIAAE v FAE BY

o e 30A17E o] FRE] Hetato] A& H
o2t 02 M NaCl A7 dRTHEG 7h2E ko
T gako]l Aab olA 66AI7MAME dixFHT}
11% @A yehdth 22y 04 M, 06 M, 08 M
% 1.0 M NaCl AdFolAE K8 & 6ATo 4w
Zolg %748 B9 F 5840 A4 ot
FIREwolE ke 3l AHTE 93|y 7L/\g}.9\i
ol ojZ e & Kol 02 M NaCl Hg+9 ZA¥+e 7t
ZE o= A PIAE NaClo] A#7t 954 a
% b A vAlE Asjrds HAqAT, 04 M
oj4e] NaCl &4 F&4 a%t b &gl 1A
T AR E o A48 vehve AS ¢ F A

22
&

32 4%4 W
NaClol 22) 2ol #34A wgel wA: o
G 4nusl fste] A me] F480



Jot %99

= L4

of
ol

1=
Ed

o] NaCle A& F %318 sHA 643 7H4

A 8§38 ZH3}o] Fo, Fv ¥ Fv/Fm ¥
2 A8t thFig. 2). &7 Y For %38 A%
g F 18AZMHAl B A3 Frtstrrh AlRbo] A&
goll wpe} ok7te] #AE B2HI(Fig. 1A). 02 M
2

04 M NaCl H&T9 Fot 30A7MAE d=z
Fob FARSE FAE BRI O F oo vls)
s Zastgon 66A0 3P wol WxT
urh 7b7h 3799} 48% WA Gebseh Foi o7
g ouAZt FA 0 wsFHo olFsr] A 3
A I 2QE L 047154 HZ4 adl o3 LAzt
Ygoz Qut dsl Asdeel 2le HEg of
ok gk Muoﬂ s Yeluy o] w FA O W

da Aok’ gl 02 M3 04 M
B Ane] weol AdE AL I
4 M NaCl HgTeld d24 &
A3 @A Fors I Aoj7t 4
A0 Hol 04 M NaClo] &4 &
FHA H24 EAEY ¥F WA
A AAFA] FL AL ¢ F AU THFig.
M3} 0.8 M NaCl X FollAE 1841774
FoA Z7h&o] dixFol uls) dA3 wgkon 30
AZb olFol= Fort A9 dAEA Fdoh =3

o2

o B0
FU—L!&;DL
PE:LEFIO
£ o o
o ‘lﬂ
£r10m

= oolf ox i & Y Z oo N
o B Mo lo kN
12
L&J 2
mlm rlo

o
0.6

20

0.8 4

0.4 4

Relative fluorescence yield, Fo

00 4

6 18 30 42 54 66
Greening Time (hr)

0.8

0.7 4

0.6 4

Fv/Fm

0.5 4

0.0

T T T T T T
6 18 30 42 54 66

Greening Time (hr)

A
= S

3
o=

opr

S . o
0/}4 11}‘73—\_.

1.0 M2 NaCl #HgltelM e Fort Ao 79
Z7hekA] ekgke, olgld #4206 M, 08 M 2
1.0 M9 NaCl A&l 98l #F53 4o dyol
Aol dojubz] A&E AAFE o

27 Fvie 538 ARE & 30A2WAAE
F7bstehsl Alzkel A& goll whel Zwgl
ZAE RIHFig. 2B). 02 M3 04 M NaCl A
Fvie 30A274A = d&279 FARE $4&
HAA 1 5 F23] Astd dzTe 1 zte]
7 2A e 667t e dE R 47
5% 67% FA et Fve Qe #4357 A
Azt o) Aol o8 FAHE Fpolrt'” Fulg
H 2E a2 02 M3 04 M NaCliE Azl shd
=3lek u 0A77HA = Qal] BET Aabsst dof
279} FARSA JEREA TR 30412 o] FREHE #
g4 AxpAEA ddo] AzstA dAHUG o
gy 06 MolAel M Fvzt 2 o4&% wsld &
Fv7t A Z7pstA] &%
o]4e] NaCle HIP&

3 1.0 M AT xe
. ojRe g Hol 06 M

Mol 479 wao] A o FolAA ¥ ¥
F gt

=7 Fv/Fm HE %82 AZd & 64317
A 343 Z71siort 0 e gl F7b

FS
L

Relative Fluoresence yield, Fv

=3

6 18 30 42 54 66

Greening Time {hr)

Fig. 2. Effects of NaCl on the Fo, Fv and Fv/Fm of
barley seedling during greening period. The
values are the means of three independent

experiments with three measurements.

@, control; O, 02 M NaCl;
v, 04 M NaCl v, 0.6 M NaCl,
M. 08 M NaCl; (], 1.0 M NaCl.
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Fig. 3. Effects of NaCl on the gP, aNP, qR and gE of barley seedling during greening period. The
values are the means of three independent experiments with three measurements.
@, contro; O, 02 M NaCl;, V¥, 04 M NaCl;, ¥, 06 M NaCl; H 0.8 M NaCl; [ ], 1.0 M NaCl
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