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Abstract: In this paper, the effects of different concentrations of exogenous silicon pretreatment on photo-
synthesis, fluorescence and other physiological characteristics of Hedera nepalensis var. sinensis plants
under low temperature (4 and 1°C) were studied by using a common garden ground cover plant Hedera
nepalensis var. sinensis as the research material. The results showed that low temperature decreased the
net photosynthetic rate and photosynthetic pigment content of Hedera nepalensis var. sinensis, and caused
osmotic and oxidation stress. Pretreatment with exogenous 1 mmol-L™" silicon significantly increased the
net photosynthetic rate (P,), actual photochemical quantum yield [Y(Il)], maximum photochemical quan-
tum yield (F,/F,,) and proline (Pro) content of Hedera nepalensis var. sinensis at 4 and 1°C. The activity of
superoxide dismutase (SOD) and the content of chlorophyll a(Chla) were significantly increased at 1°C. Ex-
ogenous 2 mmol-L™" silicon pretreatment had a certain inhibitory effect on the growth of Hedera nepalensis
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var. sinensis at room temperature, which showed a decrease in P,, Y(ll) and F,/F,, value, but had no signifi-
cant effect on P,, Y(ll), F,/F,, value and Chla content of Hedera nepalensis var. sinensis at low temperature
of 4 and 1°C. In summary, exogenous 1 mmol-L™" silicon pretreatment can improve the photosynthetic, an-
tioxidant and osmotic regulation capacity of Hedera nepalensis var. sinensis under low temperature stress,
so as to reduce the damage caused by low temperature stress. Therefore, adding appropriate concentra-
tion of exogenous silicon can be used as an effective measure to improve the cold resistance of Hedera

nepalensis var. sinensis.
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Fig. 1 Effects of exogenous silicon pretreatment on photosynthetic parameters of
H. nepalensis var. sinensis under low temperature stress
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Table 2 Effects of exogenous silicon pretreatment on chlorophyll fluorescence parameters of
H. nepalensis var. sinensis under low temperature stress
12 G G FJF, Y (D) NPQ 4, ETR F,
1 CKO 0.69+0.01°  0.295 4+0.004 8™  0.471 4+0.005 3° 0.60£0.01*°  6.34+£0.19°  0.109 2+0.002 9°
2 CK 0.69+0.00°  0.304 4+0.006 9" 0.475 0+0.006 8° 0.62+0.01°  6.40+0.13  0.116 1+0.004 0*
Sil 0.74+0.00°  0.332 4+0.013 7° 0.504 6+0.003 5° 0.65+0.01°  6.94+0.15"  0.122 2+0.001 &*
Si2 0.67+0.01°  0.2754+0.002 1 0.441 4+0.015 0° 0.57+0.02°  6.06+0.05°  0.149 4+0.001 6°
3 CK 0.61+0.01°  0.278 24+0.010 3° 0.439 4+0.021 2° 0.58+0.00°  6.04+0.08°  0.148 7+0.001 5°
Sil 0.70+0.00°  0.308 0+0.004 6" 0.465 0+0.005 1 0.62+0.01°  6.52+0.04°  0.144 2+0.003 3¢
Si2 0.59+0.00°  0.255 8+0.003 4¢ 0.328 440.003 3° 0.54+0.00° 5.62+0.09°  0.162 3+0.002 8"
4 CK 0.59+0.01°  0.255 0+0.004 4 0.330 6+0.008 9*  0.54+0.00° 5.70+0.13°  0.166 8+0.002 5
Sil 0.60+0.00°  0.296 6+0.008 7 0.358 0+£0.009 0° 0.57+0.01°  6.24+0.04™  0.152 7+0.004 0°
Si2 0.56+0.00"  0.223 8+0.006 0° 0.262 0+0.002 1° 0.51+0.01°  5.28+0.15°  0.177 6+0.004 9°
LT sk skskk kskk skskok kskk skskosk
SixLT Hokk ns wk ns ns kK
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1) E B, 7E4°CHY 8 CK A 2 35 4 15.2% 1
26.5%, 1 1°CH 5 CK 4L 2 3 5K 15.3% £122.9%;
FE4°CH Chla & B4 CK A i 3% F41%16.2%. itk Al
RO, SilTAL AT A AR MR B LA
E e i) i

2.4 INEREFRESREME TEERSE BT
YIRAMDAS 2/

EHRATT A, MBS 1IT B B4R B, o 5 R 1
JHZ B (Pro) & & nlintEE AP & E. nliEhE
WE(SS) & &, JEN MDA & & 2 F Tk, A
IFi) AR J5E A7 U5 T A BEE T 5 A B VB I T W B
& MMDA G E B A ANFE S Si2 g5 2 fi
FRENEE AT Y R SMDA S &N, RETAL
SRR MG T % B BERISP. SSHIVEN A & 3 52
(P<0.01); 22 Sil TiAb B AT 2 35 $2 = KR T % 5
Pro. SP. SSHIVER )& &, fE4°CHf R CKAH 2%
H4132.0%. 12.0%. 9.9%F1112.8%, {E1°CH} #CK
Y5 E I IN28.3%. 13.2%. 12.4%F114.0%. £Si2
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Table 3 Effect of exogenous silicon pretreatment on photosynthetic pigment content in
H. nepalensis var. sinensis under low temperature stress

ChlaZ &/ Chlb s &/ Chl(a+b) 2 &/ KRS MRS =/

Prec mgg! FW)  mgg'(Fw) ~ CHaChb mg-g" (FW) mg-g” (FW)

CKO 2.66+0.09° 1.02+0.03® 2.874+0.09" 3.65+0.04" 0.59+0.01"
2 CK 2.69+0.25° 1.090.02° 2.90+0.05° 3.63+0.34° 0.610.06"

Sil 2.69+0.05° 1.08+0.28° 2.87+0.02% 3.69+0.06° 0.60+0.02°

Si2 2.20+0.08"¢ 0.84+0.05™ 2.66+0.03% 3.03+0.13 0.41+0.01%
3 CK 2.33+0.04° 0.79+0.06™ 2.7240.01™ 3.3840.13" 0.52+0.01"

Sil 2.48+0.08" 0.95+0.02" 2.83+£0.01* 3.49+0.06° 0.50£0.01¢

Si2 1.96+0.06°* 0.76:+0.02"¢ 2.63+0.07% 2.86+0.09% 0.38+0.01°
4 CK 1.90+0.01% 0.67+0.02 2.57+0.06% 3.29+0.09™ 0.48+0.01

Sil 2.24+0.02" 0.85+0.00™ 2.83+0.02% 3.38+0.11" 0.42+0.03%

Si2 1.67+0.07° 0.59+0.04° 2.52+0.06" 2.79+0.10° 0.37+0.00°
P{E S1 skksk ns sk skek skksk

L'I‘ skksk * * ns skksk

SixLT ns ns ns ns ns
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Table 4 Effects of exogenous silicon pretreatment on osmotic regulatory substances and MDA contents

in H. nepalensis var. sinensis under low temperature stress

o s Hﬁ’ﬁ@ﬁ?i/ IR R :a‘% Ay iﬁﬁ*}%ﬁ% iﬁ*ﬁ@;ﬁ/ MDA?.:%/
neg'g ngg mg'g mg'g nmol-g~ (FW)
CKO 44.15+7.43° 15.59+0.46° 203.76+1.98" 184.32+3.04° 15.110.76°
2 CK 453448.13° 15.54+0.30° 207.53+2.54 185.95+3.30° 15.29+0.56°
Sil 43.91+2.15° 15.69+0.17¢ 211.53+4.24" 187.61%1.10° 15.58+0.42°
Si2 51.76+2.64% 17.71+0.58¢ 237.16+1.26° 198.13+2.21¢ 17.97+0.96°
3 CK 57.04+1.12°% 17.934+0.24° 254.98+6.98" 239.72+1.86° 19.19+0.61%
Sil 75.3243.34" 20.08+0.34° 280.34+2.52° 270.36+3.27° 18.0440.89*
Si2 59.40+5.69 18.39+0.23¢ 258.31+2.56" 236.13+3.03¢ 21.16+0.52"
4 CK 68.01£2.07" 22.2640.33" 208.474+3.25" 278.7443.00° 22.36+0.21°
Sil 87.23+1.04" 25.20+0.18" 335.53+3.67" 317.84+2.77 20.83+0.82"
Si2 67.57+1.05"™ 22.46+0.40° 286.31+6.73° 273.69+3.46" 24.7240.34°
P Sl ns kksk skksk skksk skkk
LT skskok ksksk kskk skskk skskok
SIXLT ns sksksk kskk sk ns
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Fig. 2 Effects of exogenous silicon pretreatment on antioxidant enzyme activities in

H. nepalensis var. sinensis under low temperature stress
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