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Effects of Exogenous Silicon on Growth and Photosynthetic Characteristics
of Phoebe bournei Seedlings
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Abstract: In order to investigate the effects of exogenous silicon addition on the growth of Phoebe bournei
seedlings under light stress, the changes of different light intensity and silicon addition in the growth, biomass,
leaf morphology and photosynthetic parameters of P. bournei seedlings were analyzed. The results showed that
shading and silicon addition had significant effects on the growth and photosynthetic traits of seedlings. Moderate
shading and silicon addition were beneficial to the growth of seedling height, ground diameter, biomass of organs
and leaf morphology (length, width and area) of seedlings. The decrease of light intensity was conducive to the
accumulation of chlorophyll in leaves, and the addition of silicon further promoted the accumulation of
chlorophyll in the 15%-60% light intensity, which made seedlings better adapt to light stress. The addition of
1 000 to 2 000 mg/kg silicon under 15% to 40% light intensity could improve the chlorophyll fluorescence
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parameters in leaves and promote photosynthesis. The addition of 1 000~2 000 mg/kg silicon under 40% light
intensity was more conducive to improving the net photosynthetic rate, stomatal conductance and transpiration
rate of leaves, reducing the intercellular CO, concentration, promoting the improvement of photosynthetic
capacity of seedlings, and improving the adaptability of seedlings to light stress. Therefore, the regeneration of P,
bournei seedlings was suitable under certain shade conditions, and the addition of silicon was conducive to
alleviating light stress, improving the leaf morphology and photosynthetic efficiency of seedlings under different
light intensity, improving their growth adaptability to light stress, and then promoting the growth of seedlings,
which is conducive to the improvement of afforestation and regeneration effect.

Key words: Phoebe bournei; Silicon addition; Light intensity; Seedling growth; Photosynthetic characteristics
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Table 1 Effect of exogenous Si addition on growth and biomass related indexes of Phoebe bournei seedlings under different light intensities

JEHE SR Tt T (cm) HifE (mm) EHTHE (g) HTHE (g) ZETE (g RTE (g)
Light intensity Silicon Seedling height Ground diameter ~ Plant dry weight Leaf dry weight Stem dry weight Root dry weight
100% Si0 13.31+0.49Bb 3.68+0.10Ab 10.25+0.10Eb 3.39+0.19Cb 4.39+0.14Cb 2.47+0.05Db

Sil 15.04+0.34Ba 4.57+0.09Ba 11.724+0.41Ea 4.18+0.31Da 5.01+0.10Ca 2.52+0.19Db
Si2 14.5440.48Ca 4.41+0.10Ba 11.96+0.30Ea 4.23+0.06Da 4.91+0.25Da 2.82+0.05Ca
Si3 13.5240.49Ab 3.48+0.08Cb 11.87+0.10Da 3.88+0.19Ca 5.15+0.20Da 2.84+0.11Da
60% Si0 14.58+0.49Bc 3.81+0.09Ac 13.06+0.50Cc 4.80+0.26Bb 5.38+0.38Bb 2.88+0.20Cb
Sil 22.8140.43Aa 5.83+0.11Aa 14.70+0.33Cb 5.05+0.19Cb 6.17+0.25Ba 3.47+0.09Ba
Si2 20.35+0.38Bb 4.85+0.10Bb 15.63+0.16Ca 5.61+0.32Ca 6.44+0.07Ba 3.58+0.29Ba
Si3 14.51+0.38Ac 4.98+0.09Bb 14.09+0.10Cb 4.74+0.41Bb 6.03+0.21Ca 3.32+0.11Ca
40% Si0 18.8440.42Ab 4.20+0.07Ad 17.49+0.16Bc 6.09+0.25Ab 7.55+0.31Ab 3.85+0.24Bb
Sil 25.62+0.31Aa 4.57+0.09Bc 19.04+0.12Bb 6.47+0.65Bb 8.20+0.39Aa 4.37+0.21Aa
Si2 24.75+0.38Aa 5.32+0.11Bb 19.68+0.17Ba 6.97+0.09Ba 8.34+0.45Aa 4.37+0.34Aa
Si3 15.05+0.49Ac 5.97+0.08Aa 17.85+0.26Ac 6.56+0.27Aab 7.60+0.27Bb 3.68+0.11Bb
15% Si0 12.22+0.56Bc¢ 4.51+0.08Ac 19.16+0.14Ab 6.48+0.56Ab 8.10+0.34Aa 4.58+0.31Aa
Sil 21.3440.45Aa 4.92+0.09Bb 20.04+0.18Ab 7.27+0.20Aab 8.29+0.19Aa 4.48+0.11Aa
Si2 14.81+0.41Cb 7.31+0.10Aa 21.13+0.45Aa 7.67+0.41Aa 8.86+0.46Aa 4.60+0.62Aa
Si3 14.14+0.47Ab 4.72+0.08Bb 19.95+0.79Bb 6.92+0.60Aab 8.38+0.41Aa 4.65+0.14Aa
5% Si0 13.35+0.39Bd 3.7240.09Ac 11.66+0.24Dc 4.25+0.09Ba 5.00+0.32Bb 2.40+0.03Db
Sil 17.08+0.44Ba 3.90+0.08Bc 12.63+0.06Db 4.19+0.22Da 5.41+0.22Ca 3.02+0.09Ca
Si2 15.90+0.54Cb 6.74+0.10Aa 13.11+0.29Da 4.52+0.38Da 5.65+0.29Ca 2.95+0.34Ca
Si3 14.5240.44Ac 5.27+0.10Bb 12.02+0.10Dc 4.24+0.27BCa 4.98+0.11Dab 2.80+0.14Da

FABARE AT KRG NS F B IR AN 7' R B2 AN AN R R RS Ak 22 8] 22 53 2.2 (P<0.05). TR
Data followed different capital and small letters indicate significant differences at 0.05 level among different light intensity, and different silicon fertilizer

addition treatments. The same below
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Fig. 1 Effect of exogenous silicon addition on leaf morphology of Phoebe bournei seedlings under different light intensities
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Fig. 2 Effect of exogenous silicon addition on chlorophyll content of leaves of Phoebe bournei seedlings under different light intensities
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Table 2 Effects of silicon addition and light intensities on the gas exchange parameters of Phoebe bournei leaves

JCHEGEE Light intensity TiE/KF Silicon P, [umol/(m?-s)]

G; [mol/(m?-s)]

T, [mmol/(m?-s)] C; [umol/(mol-s)]

100% Si0 3.29+0.24Cd
Sil 5.94+0.08Ba

Si2 3.92+0.10Cb

Si3 3.48+0.09Cc

60% Si0 4.40+0.68Bc
Sil 5.18+0.12Cb

Si2 9.05+£0.22Aa

Si3 3.66+0.06Cd

40% Si0 5.47+0.25Ac
Sil 7.74+0.33Aa

Si2 6.07+0.17Bb

Si3 3.79+0.34Bd

15% Si0 3.74+0.01Cc
Sil 4.35+£0.53Db

Si2 5.58+0.52Ba

Si3 4.91£0.07Ab

5% Si0 3.42+0.06Cd
Sil 4.62+0.32Db

Si2 5.86+0.20Ba

Si3 3.95+0.32Bc¢

0.14+0.00Bb 2.2340.02Cb 391.43+£3.04Ab
0.34+0.02Aa 4.32+0.15Aa 403.36+1.39Aa
0.11+0.00Cc 1.78+0.05Dc 374.71+4.03Ac
0.15+0.04Ab 2.39+0.45Ab 395.88+7.53Ab
0.14+0.03Bb 2.3240.44Cb 381.11+4.03ABa
0.10+0.00Cc 1.74+0.03Cc 346.94+2.69Bc
0.41+£0.01Aa 5.40+0.05Aa 380.57+1.63Aa
0.08+0.01Bc 1.48+0.18Bc 360.58+10.49Bb
0.17+0.03Aa 2.96+0.41Ba 366.90+11.95Bb
0.16+0.02Ba 4.13+0.48Aa 338.04+13.42Bc
0.16+0.01Ba 2.91+0.20Ba 359.07+6.77Bb
0.17+0.03Aa 2.99+0.47Aa 385.14+10.80Aa
0.10+0.02Ca 1.87+0.29Cb 359.64+10.72Ca
0.09+0.01Cb 1.78+0.25Cb 346.66+20.55Ba
0.13+£0.01Ca 2.35+0.19Ca 348.81£13.99Ba
0.06+0.00Bb 1.33+0.05Bc 298.48+4.07Cb
0.20+0.03Aa 2.75+0.28Aa 394.30+4.63Aa
0.06+0.00Dc 1.12+0.02Dc 296.05+10.92Cc
0.16+0.02Bb 2.71+0.28Bb 363.54+8.88Bb
0.08+0.01Bc 1.46+0.10Bc 352.74+8.70Bb

Py HICHIER; G AL T ZBERE; G MR COIRE. TIH

P,: Net photosynthetic rate; G;: Somatal conductance; T,: Transpiration rate; C;: Intercellular CO, concentration. The same below
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Table 3 Variance analysis of silicon addition and light intensities on growth traits and photosynthetic characteristics of Phoebe bournei seedlings
Ptk JEIRBREE (A) HNERER N (B) AXB
Chafacter Light intensity Exogenous silicon addition
F P F P F P
EER IS RN T Seedling height 328.6 <0.01 795.0 <0.01 87.9 <0.01
Growth H14% Ground diameter 340.8 <0.01 904.4 <0.01 243.4 <0.01
character 4 HkF & Plant dry weight 18689 <001 1124 <0.01 38 <0.01
T Leaf dry weight 202.7 <0.01 14.7 <0.01 1.1 0.42
2T Stem dry weight 358.5 <0.01 18.2 <0.01 1.6 0.15
T HE Root dry weight 150.7 <0.01 9.5 <0.01 24 <0.05
MK Leaf Length 1751.5 <0.01 516.6 <0.01 79.5 <0.01
9% Leaf width 226 <001 26.8 <0.01 3.0 <0.01
HHHIF Leaf area 2403.0 <0.01 6297.7 <0.01 1000.3 <0.01
Stk Chla 6035372  <0.01 563 198.5 <0.01 160 451.3 <0.01
Photosynthetic ~ Chl b 1317309  <0.01 1122282 <0.01 250233 <0.01
character Chl 13042033  <0.01 1170 407.1 <0.01 302 059.5 <0.01
P, 61.1 <0.01 200.9 <0.01 53.1 <0.01
G, 496  <0.01 473 <0.01 67.8 <0.01
C; 532 <0.01 314 <0.01 19.8 <0.01
T, 203 <0.01 45.8 <0.01 56.0 <0.01
F./F, 31093  <0.01 10 843.7 <0.01 2704.2 <0.01
Fu/Fpn 3370 <0.01 530.1 <0.01 69.9 <0.01

F\/Fo: PSIT {75 Y6AL 22 30K Fy/F: PSIT KB B FPoie

F./F,: Potential photochemical efficiency of PSII; F,/F,,: Maximum photosynthetic quantum yield of PSII.
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