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Degradation of rice straw-made seedling container and its effects on soil microflora

WANG Ming-yan', WU Hong-sheng’*, HUANG Hong-ying', ZHANG Rong', WANG Jia-jia', SUN En-hui', CHANG
Zhi-zhou' (1. Jiangsu Province Academy of Agricultural Sciences Institute of Resources and Environment, Nanjing Jiangsu
210014 ; 2. Nanjing University of Information Science & Technology Department of Agricultural Resources and Environment,
Nanjing Jiangsu 210044 )

Abstract: In order to elucidate the effect of biodegradation process of the straw seedling containers on enzyme activities and mi-
croflora of soil and container residues, a soil-buried experiment were carried out with two types of straw containers, which were
named as starch adhesive/straw seedling containers ( Modified starch glue container, MSGC) and soybean adhesive/straw
seedling containers ( Modified Bean glue container, MBGC), respectively. In this experiment, two treatments were buried
into soil with platelets cut from straw container walls and the control (CK) was the ones without any platelets. The experiment
lasted 45 days and enzyme activity and the number of microbes and microbial community diversity of soil and platelets were de-

“* methods. The results showed that the enzyme activities of soil and platelets

termined by the conventional analysis and Biolog
tended to rise in general. There was no significant difference of amylase activities of the platelets between MSGC and MBGC
and cellulose enzyme activity of MSGC was significantly higher than that of MBGC in the early period but not significantly differ-
ent in the later period. Nevertheless, protease activity of MBGC had always been significantly higher than that of MSGC in the
whole process. Straw container promoted activity of soil urease and phosphatase, which of MSGC were higher compared to
MBGC. Biolog™ analysis showed that straw container significantly increased utilization of various carbon sources of soil mi-
crobes, and the value of soil AWCD increased in the beginning and decreased afterwards. The difference between MBGC and
MSGC was that soil AWCD value of the latter declined significantly faster than that of the former. There was significant differ-
ence of microbial functional diversity in the early between two containers and the gap narrowed soon afterwards. Compared with
MSGC, MBGC had advantage of soil microorganisms utilization activities of amino acids, polymers, and amine, which mainly
related to the different container adhesives. The results of this study provided a theoretical basis for field application and evalu-
ation of its ecological effect of straw seedling containers.

Key words: straw seedling container; biodegradation; enzyme activity; microbial functional diversity
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Six treatments (CK, CK1, CK2, T1, T2, T3) were set up and each treatment had 3 pots and each pot had 4 plants.
T1, T2 and T3 treatment were used for N-CNPs adding urea, CK2 treatment was used for DCD adding urea, CKI treatment
was used for urea. The results showed that, the process of nitration was obviously restrained with N-CNPs, compared with
the CK1 treatment, the NH,” — N content increased by 118% and the NO; -N content decrease of 49. 74 mg/kg. The N-
CNPS application significantly improved N accumulation in leaf, stem and root at seeding stage, and increased dry matter
accumulation of rapeseed plant. The rapeseed was strongly inhibited with increases N-CNPs concentrations to 15%oc. In con-
clusion, the optimal application rate of N-CNPs was 5%o with N application, which increased the fertilizer N use efficiency,
and promoted the rapeseed growth and N utilization at early growth stages significantly.

Key words: nitrogen-doped; carbon nanoparticles; nitrification inhibitor; nitrogen utilization
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