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Effects of NaCl Stress on the Ion Distribution and Chlorophyll
Fluorescence in Portulaca oleracea L.

DING Hai+ong WANG Mao-wen ZHU Xiao-mei LIU Chong
XING Jing-eheng ZHAO Bao-quan CHEN Chang-gian HONG Li—~hou
( Institute of Agricultural Sciences in Coastal Area of Jiangsu Province Yancheng 224002 China)

Abstract: Pot experiments were carried out to study the effects of NaCl stress on the growth quality ion distri—
bution and chlorophyll fluorescence in Portulaca oleracea L. Eight different concentrations of NaCl were applied: 0
25 50 75 100 150 200 250 mmol/L. The results showed as follows: The germination rate plant fresh weights and
heights of seedlings had no difference with the control when the concentration of NaCl was 25 — 50 mmol/L but de-
creased when the NaCl concentration was above 50 mmol/L. When the concentration of NaCl was 0 —75 mmol/L
the Vc content of Portulaca oleracea L. increased. Increased treatment of NaCl induces increased of Na™ and de-
creased of K* Mg”* and Ca’". Minimal fluorescence ( Fo) maximum fluorescence ( Fm) PS Il potential fluores—
cence efficiency ( Fv/Fo) and PS Il actual fluorescence efficiency( ®,sy;) all decreased when stressed by NaCl.
And at low concentrations NaCl (0 —50 mmol/L) stress the fluorescence parameters changed slightly. So Portulaca
oleracea L. was injured by photo-inhibition on NaCl stress and at low concentrations plant applied more light energy
to photochemical reaction to maintain a high net photosynthetic rate the degree of photo-inhibition was lower there—
for NaCl stress had little effect on growth.

Key words: Poriulaca oleracea L. ; NaCl stress; Chlorophyll fluorescence; lon distribution; Salty-soil agriculture
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Fig.2 Effect of NaCl on plant fresh weight( A) and plant height ( B) of Portulaca oleracea L.
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Tab. 1 The PS Il photochemistry efficiency of Portulaca oleracea L. seedling leaves with NaCl treatment
NaCl / ( mmol/L) NaCl concentraion
Parameters 0 25 50 75 100 150 200 250
Fo 354a 342a 340a 310b 282c¢ 258¢ 210d 187d
Fm 1457a 1419b 1396b 1394b 1333¢ 1318¢ 1316¢ 1310¢
Dy 0.48a 0.41b 0.38b 0.31c 0.26¢ 0.23¢ 0.23c¢ 0.14d
Fv/Fo 5.20a 4.68b 3.98¢ 3.70d 3.41e 3.15f 3.14f 2.68g
: Fo. : Fm. s Fv.  @psyp - PSTI
Note: Fo. Minimal fluorescence; Fm. Maximum fluorescence; Fv. Variable fluorescence; ®pgy . PS 1T actual fluorescence efficiency.
3 5
NaCl NaCl 160 mmol /L 37.46%
( o
. ) NN . ( Na*.Cl)
12
NaCl N
N o 25 50
mmol /L. NaCl o NaCl
( 12  25~75 mmol/L K*.Na*.Ca’" Mg>" . o

NaCl Ve ( 3), Na”



B 217 apiadaned
K* o Na®
K* 13 Na* K* 1 Nakamura Y Tanaka K Ohta E. Protective effect of exter—
nal Ca’* on elongation and intracellular concentration of
. Na* ( 4) K" in intactmung bean roots under high NaCl stress J .
Na * Plantand Cell Physiology 1990 31:815 —821.
o« K* Na® 2
K* ] Ca2* J. 2006
18(1) :51 -55.
2 N 3
- Ca’’ J. 2010(2) : 24
N -27.
Ca®* 4 : J.
R Mg2+ 2006( 6) : 79.
5
Mg2+ D . : 2009: 17.
6
I
2003 19(5) :86 — 90.
’ 7 :
A 3 J. 2006 30( 10) : 39 -
3 43.
t 8 : M
25 50 mmol/L NaCl Fo 2002.
25 ~75 mmol /L NaCl 9 NO NaCl
Fm I
2011 26(2):207 -212.
10
I 2006 26( 10) : 2186 -
’ 2196.
NaCl 11 Al-aghabary K Ca( NO3) ,
NaCl J.
PS1l 2004 10(2) : 188 - 191.
PST 12 Ramon S Alonso R N. lon homeostasis during salt stress
in plants J . Current Opinion in Cell Biology 2001 13:
399 -404.
13 Blumwald E. Sodium transport and salt tolerance in
plants J . Current Opinion in Cell Biology 2000 12:
’ NaCl . . 431 -434.
14 Hendrickson L Furbank R T Chow W S. A simple alter—
native approach to assessing the fate of absorbed light
NaCl

energy using chlorophyll fluorescence ] . Photosynthesis

Research 2004 82:73 -81.



