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Effects of silicon fertilizer on tomato growth and physicochemical proper-
ties of substrate
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Abstract:  In order to clarify the effects of silicon fertilizer on the growth of tomato plants cultivated in substrates,
this study used Jingfan 501 tomato as the experimental material to study the effects of root application of different concentra-
tions of silicon fertilizer on tomato growth, physiological and biochemical characteristics, substrate enzyme activity and
physical and chemical properties. The results showed that compared with no exogenous silicon control (CK) , root applica-
tion of 1 mmol/L silicon fertilizer could significantly increase the plant height, stem diameter and leaf area of tomato plants,
significantly increase the contents of chlorophyll a, chlorophyll b and total chlorophyll, inhibit the accumulation of superox-
ide anion (0, ), malondialdehyde and proline in tomato leaves, and significantly increase the activities of peroxidase and
catalase. At the same time, the activities of sucrase and phosphatase in the substrate treated with 1 mmol/L silicon fertilizer
were significantly higher than those in CK. Combined with principal component analysis, root application of 1 mmol/L sili-

con fertilizer could effectively promote tomato growth and
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JEEI (232YQA0322) ; HM AR R AR FETTAFBEA 1 H the physical and chemical properties of the substrate. The
(GAUf-04Y03) s HIN A L5 M- H (22JR5SRA842) results of this study can provide a scientific basis for the
RS AR (2000-) , o, BIIEBERIA, UL R0, 32 M efficient management of tomatoes cultivated in substrates.
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Fig.1 Effects of silicon fertilizer on plant height, stem diameter and leaf area of tomato seedlings

2.1.2  FENEAR 3T & 6 AR Fo e L3 880 %

H18 1 AT, ZRai AR b T e e B A vk B Y
BN SN S ARG e A AR FH M 1 FR T A
- fef AT BT CK 4y B 57.79% Fil
19. 31% M1 HFIAR i S AR AL T CK 430 1 18 o

41. 88%F1 55. 16% ; B AbFRF i #BTHE 5 CK 4
LAl i 3N 36. 63%
22 EHEXMEMMHAAEREZSENTM

FHE 2 AT A Rb B RO A AR S o & A
Wi IPARER a 4R E b IS 2 5 1 4



XRS5 « R X i A 4K B e B A 2 R B 5 ) 1917

CK BT 7. 41% 39.22%F120. 71% , 2% 0] Eh,
1,1 mmol/L BEARALBEA R FH AT A LA G R

®1 EEMEHERTEHENZNE

Table 1 Effects of silicon fertilizer on dry weight and fresh weight of tomato plants

b HREEH (g, 1 k) o b EREETE (8,1 BR) R (g, 1 HR) Wi BB (g, 1K)
CK 7.85£0.97b 86.08+5.14b 1.17£0.11b 9.50+0.53c

A 12.18+0.79a 102.70+3.77a 1.66+0.12a 14.9920.59a

B 9.50:0.92ah 90.05+1.28b 1.29+0.10ab 12.98+0.73b

o 8.83+0.32b 84.30+5.73b 1.23+0.07ab 9.54+0.53¢

D 7.70+0.48b 79.48+5.96b 1.05+0.21b 9.0920.54c
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HbrE2E . [FPVEEE AR NG SRR A H R 22 5+ 8.3 (P<0. 05) o
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Table 2 Effects of silicon fertilizer on photosynthetic pigment con-
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Fig.2 Effects of silicon fertilizer on the contents of H,O, and O;" in tomato leaves
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Fig.3 Effects of silicon fertilizer on the contents of malondialdehyde ( MDA) and proline (Pro) in tomato leaves
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Fig.4 Effects of silicon fertilizer on the activities of catalase (CAT) and peroxidase (POD) in tomato leaves
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Fig.5 Effects of silicon fertilizer on substrate enzyme activities
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Table 3 Effects of silicon fertilizer on physicochemical properties of substrates

i3 EC{H (uS/cm) pH FLBREE (%) K (g/em’)
CK 764.00£95.13bed 6.67+0.15ab 46.35+0.01c 0.7120.72¢
A 1 091.67+139.74abc 6.33+0.44b 65.81=0b 0.79+0.79a
B 1 130.67+77.59 6.71:0.16ab 73.45+0.01ab 0.77+0.755ab
o 1 093.67+185.05ab 6.70+0.20ab 80.86+0a 0.7620.74b
D 1 360.33+298.03a 6.86+0.06a 81.17+0a 0.76+0.74b
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Fig. 6  Principal component analysis of silicon fertilizer on

physiological and biochemical indices of tomato plants
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Fig.7 Principal component analysis of silicon fertilizer on sub-

strate physicochemical properties and enzyme activities
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