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Effect of salt stress and inhibitor on uptake and transportation of Na™ and
K™ in the root of Ningxia Lycium barbarum L.
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* in the root of Ningxia Lycium barbarum L. under

Abstract: We detected absorption and transportation of Na* , K
NaCl stress by using non-invasive micro-test technology and atomic absorption spectrophotometry. The results showed that
the root exhibited a higher capacity to induce the Na* efflux compared with that of control. The higher the concentration
of NaCl, the more Na* accumulated in the root, but have no significant difference with CK. The K* content increased
first and then declined, and the Na* /K" ratio showed the opposite trend. The longer duration of NaCl treatment, the
more Na* and K* accumulated. At the mean time, the lower Na* efflux and higher K* efflux were also observed in the
root compared with that of control. These results suggested that initial salt stress enhanced the salt-elicited Na™ efflux but
inhibited K* efflux to maintain the lower Na* /K" ratio and cellular Na* /K* homeostasis. The NaCl-induced Na* ef-
flux and H* influx were inhibited by amiloride (a Na*/H™ antiporter inhibitor) or sodium orthovanadate (a plasma
membrane H* — ATPase inhibitor) , indicating that Na* extrusion in the root of Ningxia Lycium barbarum L. arises from
the active Na* /H™ antiporter across the plasma membrane .

Keywords: NaCl stress; Lycium barbarum L. ; non-invasive micro-test technology; Na* ; K* ; ion homeostasis; in-

hibitors
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Table 1 Methods of treatment

ERAbFR A B

Qb3 RE IS W Salt AL FR ]
Treatment Solution . Time
concentration
A(CK) NaCl %57 0 mmol-L~! 24h.7d
B NaCl %5 7% 50 mmol - I,~! 24h.7d
C NaCl ¥ 100 mmol+L~! 24h.7d
D NaCl A7 + 100 mmol L~ + 30 min
N 1]
PR 500 pmol + 17!
E NaCl A + 100 mmol - L.~ + 30 mi
NV min
oy A ) 500 pmol + 1!

R PALFR DE A NaCLALFT 7 d A MOAC R Z 8CLE 4 il 37 v
WEH 30 min i RE Y TR

Note: The treatments of D and E in the table are the determination of
the ion velocity after the NaCl treatment of 7 d in the root of the Lycium bar-

barum L. and incubated with 30 min inhibitor.

1.3 MEMBRA*E
1.3.1 Na* K*&&egmz 43| H4bF 24 h,7 d
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Fig.3 Effect of NaCl stress on Na* ,K* ,H* fluxes in root of Lycium barbarum L.
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Note: Data are expressed as the Na* ,K* ,H" flux kinetics on the roots of Lycium barbarum L. (a,c,e figure) and the average Na* \K* .H* fluxes of Ly-

cium barbarum L. in ten minutes(b,d, f figure) . Data are the average of the ion velocity of a plurality of measurement positions in each measurement area.



144 T T Hb X AV AT

o535 &

2.4 TAFIPEIFIAIET Na* H* BFRE

K4 25500, 5 100 mmol - L™ A 41 71 4k
FHAF Eb , R 51 55 Ak B R 4 Na* 1 HE 8% 1 25 [
I, 3 22 5 0 3, PR ANAL B ¥ Na* SRR K45
100 mmol - L™ A ] 551 () 4b BRFRA T 74.3% , 22
SIRE 2 AKOY o BRI R B ¥ Na*t SMHES
100 mmol » L™ AN Jin 41 il 5 i AL BERRAIR T 77.8%

s

2000 5 i Efflux
"’E 1500+
S x
= 2 1000}
EZ soof,
2 Soedy
= 2 4 6 8 Xo
S =500l A b B2 A] Treatment time/min
& Influx
—&— 100 mmol * L
—a— 100 mmol * L'+ # 4} vanadate
—>— 100 mmol * L+ K #% F| amiloride
1400
o 1200}
£ « 10001
5= 800}
2
=T 600t
iz
=" 400} b b
< =S
Z 200t &
’ B

100 mmol * L 100 mmol « L™+ 100 mmol * L'+
WL 4 vanadate B >K % F| amiloride
4b # Treatment

Wi 230, 5 100 mmol - L~ A il 7] 4k 3 AH
Ll PURREMAL B ¥ HY N AR T 15.7% , %
SR EN I E Ko PR ) SRR T Na* ShHE
Jo H* P 2 BLRREMA i 06T H* g il £
FETBH I, BT AR 400 o 0 % Nat 1 HE 8 65 1 B
B, R0 o1 00 M AL AR R Na* SMHE R H* P9
HA BB,

it Efflux 4b PE 4 4] Treatment time/min

0 2 4 6 8 10
0 T T T T !
2 st
0t
5 st
E =-20
T st
=D
M~ .30
=oast
=0T A
-45 L Influx
—&— 100 mmol * L
—— 100 mmol « L"+# % 4} vanadate
—>¢— 100 mmol « L™+ K 7% £ amiloride
i # Treatment
100 mmol « L™+ 100 mmol « L'+
100 mmol = L™ & 4 vanadate | >k 7% F amiloride
0 T T
_‘:'.‘ _5
= .10
Sz
3E-1s5
E T
§ 3 -20
= Z
= -25 a
= -30

4 HNEIF PR ER S ERNAAIENMICIRE Nat ,H i
Fig.4 Effect of amiloride and vanadate on net Na* ,H* fluxes in root of Lycium barbarum L.
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Note: Data are the average of the ion fluxes of a plurality of measurement positions in each measurement area.
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