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Effect of salicylic acid on stomatal movement and K™ current on
plasma membrane of guard cell in Vicia faba L.

LI Feng-ling, HE Jin-huan

(Department of Bioengineering  Zhengzhou College o f Animal Husbandry Engineering  Zhengzhou, Henan 450011, China)

Abstract: [Objective) The effect of salicylic acid on stomatal movement and K" channel on plasma
membrane of guard cell in Vicia faba L. was studied. [Method) Vicia faba L. as the material, epidermal
strips bioassay and patch clamp were used to study Changes of K' carrent on plasma meribrane in Vicia
guard cells. [Result) Salicylic acid (SA) can induce stomatal closure with a concentration-dependent man-
ner. DPI 10 pmol/L weakened the effect of SA on stomatal apertures by 45% —60% , which indicated that
the generation of H,O, might be involved in the stomatal closure induced by SA. The voltage-dependent
K™ -selective channels in the plasma membrane were recorded by whole-cell configureuration by patch clamp.
The whole-cell inward K* currents were inhibited by 70% after 20 min treatment by SA 100 pmol/L. But intra-
cellular application of DPI partly abolished SA-inhibited inward K" current by 46 % after 20 min treatment
by SA. [Conclusion) This indicated that H,O, mediated SA-induced stomatal closuring by targeting inward
K™ channels on plasma membrane.
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Fig.1 Effects of different concentrations of SA on

stomatal apertures of Vicia fabal 1.
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Fig. 2 Effect of DPI on stomatal closure
induced by SA of Vicia fabal L.
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Fig. 3 Characteristic of whole-cell K™ -current of guard cell protoplast

A. The voltage protocol applied to the cells; B. The whole-cell current of guard-cell protoplasts;C. The steady state I-V curve in B.
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A. Voltage protocol applied to the cells; B. The tail current of guard-cell protoplasts
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C. The steady state I-V curve in A and B
2.4 SAMBEMRIMEMAEANR K BRAHZME P ) P 2 32 380 00 ) o O e e ) S K 00 o) R R 1
MY RS E 10~15 min fER R (& 6-C F1& 6-D), 20 min B EIHE K, FH 0.1
EIG S AEMEAM A SA ffi &Y EE R 0. 1 mmol/L, mmol/L B SA a] B G 310 5B 1 K o i . 5 6
e SA A HLE IR BRI SR A KT i ARkl sl BRE 6-BYAHEL . 7F 10 A1 20 min B 400 i #2 52 45 1) 3k
GC SR A PR A 5 min) W &5 SR E AT L SA 4bF 5 K© 2 37% M T0% LA .



196 Ph AL A ARBH R R 2 2 i CH AR BE 22 RED %37 %

1204
30 A 400 4
1 200] B
404 0
L
> v 0 —200
a8z —400
s —40- <=
gg é@ —600 1 \ Ao
304 '51:5 — 8001 \\M""'W“"w«wmwmm
- 71000_ \ AL L R |
120 n,
—1200 \\ et PPt
—160+ —1400 \""‘W%
_ _ PP S s g
200 T T T T T T T 1 1600 T T T T T T 1
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 0.0 0.5 1.0 1.5 2.0 25 3.0 35 4.0
i 18] /min i} [8)/min
Time Time
400 - 400
200 { C s ]
0 AN Y
—200 \M
i% —400 A ' "
BE —600
= st Sy "
#3  —800 " e .
~1000 B N
—1200 A
—1400 -
—1600 — 777 71717 —1600 T T T T T T T |
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 0.0 0.5 1.0 1.5 20 25 3.0 35 40
B [ /min B [H]/min
Time Time
400 _
200 4
0_
gg —200 1
}E_ g —400
BE 600
—3800 1
—1000 1 v
—1200 1 —a— %} & Control;
—1400 A —— 10min 0.1 mmol/L SA;
—1600{ ¥ —&— 20 min 0.1 mmol/LSA
—1800 1= T T T T T T T 1
—200 —160 —120 —80 —40 0 40 80 120
B E/mV
Voltage

P 6 SA X e oA AR5 A 1) KR AL F S
AR TN 25 2 B B HRL D90 5 BLIMACAR I 0. 1 mmol/ L SA AT HY 4 K HLi s C.D. A SRR 0. 1 mmol/L SA J& 10 Fl 20 min
AU KT E. B B.CoD YRS i R L2 (e =5)
Fig. 6 Effect of SA on whole-cell K™ -current of guard cell protoplast
A. The voltage protocol applied to the cells;B. The whole-cell K™ current before added exogenous SA 0.1 mmol/L;C and

D. The whole-cell K* current 10 and 20 min after added exogenous SA 0. 1 mmol/L, respectively; E. The steady I-V curve in B,C and D(n=5)
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