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Effects of silicon nutrition on photosynthesis and
fluorescence of cucumber

LIU Huan, LI Jian-ming,ZHENG Gang,DU Qing-jie,
PAN Tong-hua,CHANG Yi-bo

(College of Horticulture s Northwest A& F University sYangling s Shaanzi 712100, China)

Abstract: [Objective] This paper investigated the effects of silicon concentration in cultural solution
on photosynthesis and chlorophyll fluorescence parameters of greenhouse cucumber plants to determine
suitable silicon rational application level. [Method] Five nutrient solutions with concentrations of 0(CK),
0.5,1.0,1.5,and 2. 0 mmol/L were used to culture cucumber plants (Jinyou 35). Chlorophyll contents,
photosynthetic characteristics and chlorophyll fluorescence parameters were measured at seedling stage and
fruiting stage. [Result] As the increase of silicon concentration,contents of Chl a,Chl b and total Chl, net
photosynthetic rate ( Pn), water using rate photosynthetic (WUE ), electron transport rate (ETR), and
photochemical quenching (¢P) all increased firstly and then decreased slightly with significantly differences
between treatments. Peaks were obtained when the concentration was in 0. 5—1. 0 mmol/L. But transpira-
tion rate (Tr) and Ls had no significant changes. Non-photochemical quenching (¢N) decreased firstly and

then increased. Chlorophyll contents at seedling stage were higher than at fruiting stage. [Conclusion]) Sili-
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con fertilizer with concentration of 0. 5—1. 0 mmol/L had the most significant effects on photosynthesis

and fluorescence of cucumber plants and benefited light efficiency the most. However, excessive application

would lead to reduction of ETR and gP and increase of ¢N. It was recommended to apply silicon fertilizer

timely at seedling stage.

Key words: cucumber; silicon nutrition; greenhouse hydroponic; photosynthetic characteristics; chloro-

phyll fluorescence parameters
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Table 1 Chlorophyll contents in cucumber leaves with different silicon concentrations (FW) mg/g
REVR 1%t % a Chl a W% % b Chl b 4 % F it ChlCatb)
(mmol + L71) Hi 45 5L Wi 45 R i 45 5L
Si level Seedling Fruiting Seedling Fruiting Seedling Fruiting
0(CK) 6.08+0.27 ¢ 9.234+0.19 be 2.08+0.18 b 3.784+0.12 be 8.15+0.45 ¢ 13.00+0.29 b
0.5 7.40£0.05 b 9.82+0.05 ab 2.574+0.06 ab 3.79£0.38 b 9.9740.07 b 13.52+0.32 b
1.0 8.24+0.30 a 10.11£0.31 a 2.84+0.29 a 4,392£0.10 ab 11.08+0.42 a 14.50£0.40 a
1.5 8.14+0.27 a 10.6440.12 a 2.98+0.08 a 4,62740.07 a 11.12+0.35 a 15.26+0.16 a
2.0 7.26+£0.01b 8.48+0.43 ¢ 2.67£0.02 a 3.58+0.21 ¢ 9.93+0.04 b 12.07+0.64 b

TE < [ 8BS 5 bR AN 6l /NG B3R R 22 533k i 3% (P<<0. 05) K. K 2 [,

Note: Different letters in each column indicate significant difference at P<C0. 05 level. The same for Table 2.
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R 2 AT LA H L BE A ke B A 39 T B I
Pn fl WUE ¥ 5 Je 38 e i/ 19 . A 25 I B

W, 5X AR, B 2. 0 mmol/L fif: &b B0 4h , H 4% Ab
B Pn f1 WUE 43 514555 0. 6% ~13. 1% Ff11. 1% ~
20. 8% s Tr BfE VR BE 1 18 I S BEAR S T, 45 Ak 22
] 22 59 AN Wb 35 5 Ls B A Vi 32 1) T oy WS B I, 45 A
PRIE) 22 AN W RS SRR, 5 R L, & ik
H Pn(fR 2. 0 mmol/L kAL FEAM) A1 WUE (Br 1.5
A1 2.0 mmol/L EEAN AN 2 FHE F 7. 3% ~22. 9%
M 10. 2% ~52. 7% ; Tr Bl fE W& BE 09 34 2 B IG5
Fhven s 25 Ab 3R] 22 5 AN W s Ls B Ak VAR BE 09 15 s
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x2 ARAREEMNELNMFESHENZIE

Table 2 Photosynthetic characteristics of cucumber with different silicon concentrations

fik e g/ Pn/(pmol « m Zes 1) Tr/(mmol e m 2« s 1) WUE /(mmol *« mol™ ') Ls/(mmol*m 2 +«s 1)
R 25 LIS 1 £ LI 1 £ L 1 1 5 LR ]
Si level Seedling Fruiting Seedling Fruiting Seedling Fruiting Seedling Fruiting
0(CK) 18.00+0.11b 17.624+1.38a 7.3440.05a 10.23+1.03a 2.454+0.03 b 1.73+0.06b 0.8840.01a 0.224+0.02a
0.5 20.364+0.61a 20.66+1.51a 6.894+0.17 a 9.00£1.05a 2.9640.13a 2.33+0.11a 0.81F0.0la 0.2540.01 a
1.0 19.55+0.60 a 18.794+0.77 ab 7.1940.34 a 9.97+0.33a 2.75£0.19ab 1.8840.02b 0.84+0.02a 0.27£0.01a
1.5 18.11+0.12 b 18.04741.60 ab 7.38+0.42a 10.80+1.15a 2.4840.13 b 1.684+0.08b 0.7740.03a 0.2640.03 a
2.0 15.07£0.05 ¢ 14.59+1.58 b 7.764+0.63a 10.794+1.10a 1.984+0.15c¢ 1.35+£0.02c¢ 0.824+0.06a 0.26+0.01 a
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Fig. 1 Effects of silicon on ETR of cucumber
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Fig. 2 Effects of silicon on ¢P of cucumber
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