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Regulatory effects of exogenous silicon on morphological characteristics and
physiological stress resistance of Platycladus orientalis
seedlings under shading stress

ZHANG Niu, CUI Xiao, CHEN Chunyan, ZHANG Youfu
(College of Agriculture, Henan University of Science and Technology, Luoyang 471000, Henan, China)

Abstract: [Objective] This study aims to explore the adaptation mechanism of Platycladus orientalis
seedlings to weak light environment and clarify the alleviation effect of exogenous silicon on shading stress.
[Method] Three-year-old P. orientalis seedlings were used as materials, covered with black nylon mesh, and
subjected to four shading gradients: natural light, low shading, moderate shading, and high shading. Combined
with 0 (Sip) and 2 mmol- L™ (Si,) sodium silicate exogenous silicate treatment levels, a total of eight treatments
were randomly set up. Physiological indicators such as growth, photosynthetic pigments, osmotic regulation,

and antioxidant physiology of seedlings under different treatments were measured, and low-light adaptation
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characteristics of seedlings and the regulatory effect of silicon were analyzed [Result] (1) Shading treatment
significantly inhibited the growth of ground diameter of P. orientalis by 5.18%—40.51% (P<<0.05). The silicon
treatment promoted the growth of ground diameter, and the thickening rate reached 4.72%—16.67%. The
shading environment promoted plant height growth, but under natural light and low to moderate shading
conditions, silicon application treatment inhibited plant height growth, indicating that silicon application within
a certain range of light intensity exerted a dual regulatory effect of © ground diameter thickening-apical
inhibition’. (2) As the light intensity decreased, the contents of chlorophyll a and b increased, while chlorophyll
a/b showed a downward trend, which was beneficial to improving the capture efficiency of the photosynthetic
system at week light intensity. (3) Light shading induced dynamic responses of osmotic regulatory substances.
Soluble sugars and proline first increased then declined, while soluble proteins exhibited the inverse trend,
which activated the antioxidant protection system such as elevating peroxidase (POD) and catalase (CAT)
activities and reducing malondialdehyde (MDA) (P<< 0.01) content. Exogenous silicon enhanced osmotic
regulation and antioxidant capacity, soluble sugars (SS) and proteins (SP) contents and POD activity, while
reducing the mass molar concentration of MDA. [Conclusion] P. orientalis seedlings enhance their light
capture capacity by increasing chlorophyll synthesis and activating antioxidant enzymes to improve their shade
tolerance. Exogenous silicon can optimize morphogenesis to varying degrees, and enhance the osmotic
regulation and antioxidant properties, thereby improving the ability of the seedlings to resist weak light stress.
[Ch, 4 fig. 2 tab. 39 ref.]
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Table 1 Relative light intensity under different shading treatments

b3 JEHEBE/1x AN G HE R B /% prise| JEHEBE/1x AN B SR JEE /%
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Figure 1 Effect of shading and silicon application on the growth of P. orientalis seedlings
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Figure 2 Effect of shading and silicon application on chlorophyll content in P. orientalis seedlings
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Figure 3  Effect of shading and silicon application on osmotic adjustment substances in P. orientalis seedlings
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Figure 4 Effect of shading and silicon application on antioxidant enzyme activity and MDA content in P. orientalis seedlings
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Table 2 Correlation analysis of growth and physiological indicators of P. orientalis seedlings

e hy S, L; Chla Chlb Chlatb  Chla/b SS SP Pro CAT POD MDA
hy 1 0.015  0.604**  0.034 0.044 0042 -0.100  -0.147 0.058 0243 0.054 —0.079  0.159
S, 0015 1 -0336  -0.684%*  —0.698**  -0.696**  0.592%* 0.137 0.161 -0496** -0.130 -0.669**  0.401*
L 0.604%*  —0.336 1 0.185 0.182 0.183  -0.087  —0.157 0201  0.524** 0162 0050  0.065
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WA (P<0.01),
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