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Mitigative effect of silicon on drought stress-induced injuries in Malus hu-

penensis Rhed. seedling
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Abstract:  The study was conducted to determine the effect and mechanism of exogenous silicon (Si) on apple seed-
ling under drought stress. Drought stress imposed by 15% (W/V) polyethylene glycol (PEG) 6000 and Si was supplied as
Na,Si0; - 9H,0 at 2 mmol/L. The results shown Si application increased expression level of silicon transporter gene Lsil
and silicon content in apple seedling under PEG stress, which was contributing to maintaine H,0, accumulation, malondi-

aldehyde content and the relative electrolyte leakage at lower levels, and increased photosynthesis by protecting the chloro-

plast structure. In conclusion, exogenous silicon could increase silicon content in plant by enhance the expression level of

Lsil, and then alleviate oxidative damage of drought stress and improve the growth of apple seedlings.
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Table 1 Effects of the exogenous silicon on silicon content of the

Malus hupenensis Rhed. seedling

b3 M A (mg/g) HR(mg/g)
-Si/-PEG 0.545 5+0.009 9c 0.148 1+0.012 Ob
-Si/+PEG 0.350 7+0.025 3d 0.142 1+0.012 4b
+Si/+PEG 0.809 2+0.024 Ob 0.243 2+0.026 1a
+Si/-PEG 0.936 9+0.039 1a 0.277 7+0.016 1a
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Fig.1 Effects of silicon on biomass( A) and leaf relative water content(B) in Malus hupenensis Rhed. seedling under drought stress
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Fig.2 Effects of silicon on oxidant damage in Malus hupenensis Rhed. seedling under drought stress
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Fig.3 Effects of silicon on antioxidant enzyme activity in Malus hupenensis Rhed. seedling under drought stress
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Fig.4 Effects of silicon on the expression of Lsil in Malus hu-

penensis Rhed. seedling under drought stress
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Table 2 Effects of silicon on net Photosynthesis ( P, ), transpiration rate (7, ), stomatal conductance (g ) and intercellular CO,(C;) in the

Malus hupenensis Rhed. seedling under drought stress

e AR CP,) ZEIBHAR(T,) ALFE(CG) Jala] CO, M (C))
[ pmol/ (m? - 5) ] [mmol/(m? - s) ] [mmol/(m? - s) ] (pmol/mol )
-Si/-PEG 13.83+3.75a 2.90+0.92a 181.00£62.51a 404.67+53.61a
-Si/+PEG 3.87=1.10c 0.61+0.20b 19.67+6.66h 201.67+67.86b
+Si/+PEG 8.53=1.12b 1.44+0.28h 59.00+8.72b 238.67+31.39b
+Si/-PEG 17.37+0.70a 4.19+1.04a 131.67+19.73a 408.67+40.53a

) — B Heda 5 AN R /NG - BEFROR 22 53 8.3 (P<0.05) .

a Al b 435I AS I TE 5 0 ek 1 52 2 R o PR 40 - St A A

CW . A0 LBE ; SG . BRI kL ; CH. A G 38k, #7/:500 nm,

Es5 #xTEMETFESMELHEHAEBPHREBRLE
MR

Fig.5 Effects of silicon on chloroplast ultrastructure of Malus

hupenensis  Rhed. leaf mesophyll cell under

drought stress
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