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Environmental Safety Assessment on the New Super Absorbent Polymers

Applied into a Soil-Chinese Cabbage System

LI Xi"?, HE Ji-zheng' , ZHENG Yuan-ming', ZHENG Ming-lan’

(1. State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of
Sciences, Beijing 100085, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. Environmental
Protection Bureau of Yaodu District, Linfen 041000, China)

Abstract: Super absorbent polymers ( SAPs), a new water retention material, have a potential for application in water-saving
agricultural production. In this study, we investigated the effects of SAPs, synthesized from natural plant extracts, on Chinese cabbage
fresh weight, soil water content, soil water stable aggregates, soil microbial biomass ( carbon) and soil microbial respiration under
three water conditions (excessive, normal and deficient) and two SAPs application strategies ( bulk treatment and spraying treatment) .
The results showed that the SAPs significantly promoted the soil water content, water-stable aggregates ( >0.25 mm) and the soil
microbial activities, especially under the water deficient conditions. Meanwhile, SAP application strategy was of great significance to
the effects on Chinese cabbage and soil properties. Compared with the control treatment under normal water condition, spraying
treatment of Jaguar C (S-JC) could reduce irrigation water amount by about 25% without reducing the crop production. Furthermore,
compared with the control treatment under the same water condition with S-JC ( deficient), it could increase Chinese cabbage
production by 287% . Thus, SAPs is an environmental friendly water-saving technique in agricultural production.

Key words: super ahsorbent polymers(SAPs) ; Chinese cabbage; soil aggregates; soil microbial biomass; soil microbial respiration
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C-WC1 42.25Ab 17. 56 Aa 11. 88Aa 7.81Aa 8.94Aa 11.57Aa
JC-WC1 24.75Aa 22.50Ab 20. 13Ab 10. 38 Ab 9.63Aa 13. 13Ab
JS-WC1 24.81Aa 22.00Ab 20. 88 Ab 10. 13Ab 9.50Aa 12. 69Ab
C-weC2 42.56Ab 18. 00Aa 11. 44 Aa 7.75Aa 9.13Aa 11. 13Aa
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JC-WC3 24.81Aa 21.63Ab 20. 69 Ab 10. 69Bb 10. 06Aa 12. 13Ab
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Fig. 3 Microbial biomass carbon and soil microbial respiration under different water condition (WC) and SAP treatments ( Mean + SE)
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Table 2 Two way ANOVA analysis for effects of water condition and SAP treatments on the soil microbial biomass carbon and soil microbial respiration
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FRIKF 1866.5 14.0 0. 00 18.7 59.7 1303.5 0.00 17. 4
KAy s AR AT 188.0 0.71 0. 00 1.9 7.1 77.4 0. 00 2.1
BB 15 2 1329.4 13.3 0.5 0.1
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condition (WC) and SAP treatments ( Mean = SE)
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