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Effects of Silicon on Growth and Functional Ingredients Accumulation of
Anoectochilus roxburghii
DONG Qian', WANG Jiawang', HUANG Guogiang"
(1. College of Food and Biological Engineering, Fujian Polytechnic Normal University, Fuging, Fujian 350300, China;
2. Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002, China)

Abstract: [Objective] Effects of silicon on the growth and functional ingredients accumulation of Anoectochilus roxburghii
were studied for the herbal crop quality improvement. [ Method] Plants of Hong Xia, A. roxburghii (Wall.) Lindl, were
supplied with concentrations of silicon at 0, 0.175, 0.350, 0.525, 0.700, and 0.875 mmol-L™ in a hydroponic experiment for 30
d. Effects of the treatments on the plant physiology and functional ingredients contents were monitored. [Result] Silicon
addition promoted the growth of A. roxburghii. The relative growth rate under the supplementations of 0.175 to 0.700
mmol-L™" silicon was more than 7 times that of control. The chlorophyll content, chlorophyll index, and nitrogen balance index
(NBI) all rose with increasing silicon to peak at 0.525 mmol-L™ and followed by a decline (P<<0.01), while the flavonoid
decreased significantly to its lowest under 0.875 mmol- L™ (P<<0.01) and the peroxidase activity significantly increased more
than 2 to 3 times that of control (P<<0.01). At high concentration of silicon (i.e., 0.700 mmol'Lfl), the accumulation of total
flavonoids was 71.45%, and polysaccharides 116.65%, higher than those of control (P<<0.01). [ Conclusion] Presence of
silicon was beneficial for the growth of A. roxburghii. At an addition rate of 0.525 mmol-L”™' during the vegetative growth
period and 0.700 mmol-L™" in later stage, a maximized accumulation on flavonoids and polysaccharides could be realized.
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Fig. 1 Effect of silicon at varied concentrations on relative
growth rate of A. roxburghii
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Table 1 Effect of silicon application at varied concentrations on NBI of A. roxburghii

FESi/ (mmol L™ MR FEHChl 16 HFlav T 2 X Anth RCT i PR HONBI
0 29.0£1.2 Ce 0.2240.04 BCb 0.08+0.01 2 133.4%25.1 CDed
0.175 324%53Bb 0.2140.03 Cbe 0.08+0.01 a 158.0449.9 BCbe
0.350 34.6+3.2 ABa 0.20%0.03 Cc 0.08+0.01 a 175.2426.9 Bb
0.525 36.21+4.4 Aa 0.17£0.02 Dd 0.08+0.00 2 222.5446.9 Aa
0.700 26.3+2.3CDd 0.25+0.04 ABa 0.08+0.01 a 107.7£10.6 Ee
0.875 24.7+1.6 Dd 0.26+0.05 Aa 0.08+0.01 a 99.8420.7 Ee

BE UL ME bR R ER R (n=3), FSIAFKR. NG FRE5 MR b B a2 Rk R 3% (P<<0.01) BREE KT (P<0.05) . %2,
Data are presented as mean=®SD (n = 3); those with different capital and lowercase letters on same column mean significant difference at P<<0.01 and P<<0.05,

respectively. Same for Table 2.
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Table 2 Effect of silicon application at varied concentrations on peroxidase activity in differently located leaves on an A. roxburghii

plant
S/ (mmol-L™) +1 M+ leaf/ (U-g™h 2042 leaf/ (U-g ) +3143 leaf/ (U-g )
0 51066 Bc 30248 Cd 387468 Bb
0.175 14254268 Aa 10004103 Aa 11574212 Aa
0.350 68833 Bbe 528138 BCc 577453 Bb
0.525 9504233 Bb 7454120 ABbc 62263 Bb
0.700 14274189 Aa 938164 Aab 9881258 Aa

0.875 9231163 Bb 7504140 ABbc 628125 Bb
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