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Preparation of Selenium-Enriched Ferment from Tomato,
Cucumber Residues and Stem Leaves and Its Application Effect
in Tomato and Cucumber Production
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Abstract: Artificial supplementation of selenium (Se) is an important agronomic measure to improve the selenium
content and nutritional quality of crops. However, inorganic selenium application often has some negative effects on
plant growth and yield. In addition, vegetable production produces a large amount of straw and residual fruits, which
possess rich organic nutrients and potential utilization value. Using tomato and cucumber residual fruits, stems and
leaves as substrates, this study combines microbial fermentation and inorganic selenium supplementation techniques to
prepare organic selenium-enriched granzymes for application in tomato and cucumber production. Under solar
greenhouse cultivation conditions, six treatments are set up for tomato and cucumber production: control (CK),
application of inorganic selenium (Se), enzyme (FQJS or HGJS), and selenium-enriched enzyme (FQJS+Se or HGJS+
Se) The effects on yield, selenium content, fruit quality, photosynthesis, root vigour, oxidative damage and inter-root
microorganisms are measured. The results show that compared with CK, tomato and cucumber yields increase by 21%
and 16.6% , respectively, under the selenium-enriched enzyme treatments; soluble solids and vitamin C contents
increase by 23%, 36%, and 25%, 26%, respectively; the net photosynthetic rates increase by 10% and 7%, and root
vitality increase by 21.1% and 14.4%, respectively; and the selenium-enrichment effect of both treatments increase by
33% and 41%, respectively, compared with that of the Se treatment. This study not only provides a feasible approach
for the high value utilization of agricultural waste, but also provides a new application scheme for selenium-enriched
crop production, which has potential ecological and economic value.
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Fig. 1 Effects of Se, enzyme and selenium-enriched enzyme on per-plant yield and fruit Se content of tomato and cucumber
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Fig. 2 Effects of Se, enzyme and selenium-enriched enzyme on fruit quality of tomato and cucumber
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Fig. 3 Effects of Se, enzyme and selenium-enriched enzyme on photosynthesis of tomato and cucumber
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