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Fig. 1 The model of stress stimulation
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Fig. 2 Effect of mechanical stimulation on

the disease resistance of cucumber
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Fig. 3 The effect of stress stimulation on disease
resistance of Cucumber treated with RGD
Stressed: Mechanical stimulation; RGD: Mechanical stimulation after
RGD treating; DGR: Mechanical stimulation after DGR treating.
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Fig. 4 Fungitoxic activity analysis of extractions from different intervals after stress stimulation
24F, 48F, 72F, 96F represents extracts from the stress stimulated plants, sampled at 24 h, 48 h, 72 h, 96 h after stress stimulus respectively. 24C, 48C,

72C, 96C respectively represents the control plants sampled at the same time with the stress stimulus group described above.
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Fig. 5 Isolation of phytoalexin on thin-layer(TLC Assay)
(a) Leaf extracts separated on thin-layer. (b) Antifungi phenomenon on
thin-layer. 24F, 48F, 72F, 96F represents extracts from the stress
stimulated plants, sampled at 24h, 48h, 72h, 96h after stress stimulus
respectively. 24C, 48C, 72C, 96C respectively represents the control
plants sampled at the same time with the stress stimulus group described
above.
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Fig. 6 The effect of RGD on the accumulation of
phytoalexin after stress stimulation for 48 h
CK: Control; F: Stress stimulated plants; DF: FGD+stress; EF:
DGR+stress.
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Fig. 7 HPLC analysis of phytoalexin of cucumber leaves after mechanical stimulation for 48 h

(a) Analysis of compounds in the control. (b) Analysis of compounds treated by stress.
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Disease Resistance of Cucumber Induced by Local Mechanical Stimulation®

ZHAO Hu-Cheng™, ZHENG Xiu-Peng, GAO Xiao-Hui, XI Bao-Shu
(Institute of Biomechanics and Medical Engineering, Tsinghua University, Beijing 100084, China)

Abstract During the process of pathogens penetrating the plant cell, pathogens often secret some chemicals into
plant cells, at the same time, they also produce mechanical signal by physical pressure on the plant cell. Here the
pressure is used as the stress signal, to study its effect on phytoalexin accumulation and the induction of plant
resistance in cucumber seedling. It is found that stress can induce the resistance in cucumber seedling significantly.
When breaking the plant cell wall and plasma membrane adhesion by RGD peptides, the resistance induction is
almost eliminated. Results from TLC and HPLC showed that stress stimulation could increase phytoalexin
accumulation in cucumber seedling. This suggests that the accumulation of phytoalexin is one possible reason of
the increased resistance after stress stimulation. When the adhesion between plant cell wall and plasma membrane
was block by RGD, there is only small amount of phytoalexin accumulation compared with the control, suggesting
that the stress induced phytoalexin accumulation and resistance is relying on the adhesion of plant cell wall and

plasma membrane.

Key words stress stimulation, phytoalexin, signal transduction, Cladosporium cucumerinum, cuacumber
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