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Abstract: [ Objective ] This study is oriented to explore effects of thermal-disturbed vermicompost on soil quality and crop
growth in expectation that all the findings may help guide large-scale processing and application of the manure and promote
high-efficient recycling and utilization of organic waste. [ Method ] Fresh vermicompost was placed into an incubator for 20 hrs
of incubation under a set temperature (30, 40, 50, 60, and 70°C) separately, The incubated vermicomposts were sampled for
analysis of changes in basic property, and then packed into pots separately for pot experiment in a well-lit greenhouse to explore
effects of the incubated vermicompost on soil properties and tomato growth. [ Result ] Results show that with the temperature in
incubation rising from 30°C to 70°C, pH, and the contents of dissolved organic carbon and ammonium in the vermicompost
increased and reached the highest at 70°C, but the content of nitrate and available potassium declined and the activities of the
enzymes involved in carbon and nitrogen recycling did, too, while microbial biomass carbon and nitrogen increased first (at 40°C)
and then declined (at 70°C). Microcosm study shows that compared to CK (vermicompost incubated at room temperature (30°C),
the vermicomposts incubated at higher temperatures significantly increased shoot and root biomasses of the tomato in the pot
experiment by about 200% and 56%~115%, respectively. With incubation temperature rising, the plant uptake of NPK increased
steadily. NKP supply(the sum of soil available nutrients and effective nutrient uptake of the plant)of the vermicompost increased
first and declining with the incubation temperature rising, and was the highest in Treatment 50 (where the vermicompost was
incubated under 50°C). Soil pH and dissolved organic carbon in the vermicompost increased gradually with rising incubation
temperature. Soil microbial biomass carbon and nitrogen increased first and then declined and was the lowest in Treatment 70.
Activities of the soil enzymes involved in carbon and nitrogen recycling varied from treatment to treatment, but on the whole did
exhibit a rising trend. [ Conclusion ] To sum up, thermal disturbance may cause vermicompost to decline in bio-activity, but
increase in nutrient availability. So application of thermal disturbed vermicompost can significantly promote plant uptake of NPK.
Obviously thermal disturbance may help vermicompost bring its nutrient availability into full play. It is, therefore, concluded that
thermal disturbance of vermicompost is beneficial to building up of soil fertility in a short term and to plant growth as well.
However, future studies should shift their focus on long-term effect of the application of thermal-disturbed vermicompost on
larger spatial and temporal scales.

Key words: Vermicompost; Thermal disturbance; Waste management; Tomato; Ecosystem function; Microbial biomass and
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Table 1 Changes of properties of vermicompost treated with different intensities of thermal disturbances
R
MC/ DOC/ NH, -N/ NO; -N/ AP/ AK/
Temperature/ pH
(g-kg') (mgkg') 1 1 (mgkg™) (mgkg ')
G (mgkg") (mgkg")
30 825+6a 6.3+0.1d 17+£2.5¢ 55.8+6.2¢  1610+3.4c 1376+314.1b 1392+12.6b
40 815+6a 6.4+0.1cd 20+2.5¢ 116.7£27.7¢ 1 673+15.5b 2 094+474.7ab 1394+12.7b
50 818+5a 6.5+0.1bc 33.6+6.8¢c 1238+52.7b 1 745+11.5a 2 199+175.2ab 1411+14.7ab
60 805+5a 6.6+0.1b 80.3+5.6b 2717+0.6a 1614+9.2¢ 2 454+136.0a 1 416+3.8ab
70 801+4a 7.2+0.1a 134.2+24.1a 2 735+1.8a 882.2+2.7d 1 807+229.4ab 1 441£3.0a
hE BG/ CB/
MBC/ MBN/ AG/ XYL/ LAP/ NAG/
Temperature/ (nmol'g-h™" (nmol-g"-h™!
(mg-kg™) (mgkg') (nmol-g’h™) (nmol-g'-h™) (nmol-g"-h™) (nmol-g”-h™")

C )
30 344.6+£20.5¢ 176.7+9.6b 81.3+4.1a 169.4+7.4a 77.5+6.8a 60.4+3.5a 1 394+22.6a 219.4+8.7a
40 580.2+82.2b  229.5+0.8a 58.3+2.3b 135.4+5.4b 41.1£3.6b 36.2+1.7b 1219+23.0b 158.5+4.9b
50 829.7+£122.9a 194.4+£25.1ab  35.5+0.8c 114.6£3.9¢ 24.6£3.6¢ 18.4+1.7d 997.6+31.4c 101.5+1.8¢
60 607.6£37.5b 60.1+17.0c 23.1+0.9d 76.5+2.4d 13.9+1.1cd 11.6£0.6¢ 701.5+34.5d 58.9+1.3d
70 359.6+52.9¢ 58.5+16.9¢ 34.4+2.3¢c 56.4£1.9¢ 10.5+0.8d 25.7+0.7¢ 442.1£20.2¢ 34.6+0.6¢

. MC: f/kf, DOC: FEMEAHL, NH; -N: #EHA,

NO; -N: A%, AP: A%BE, AK: BAHT, MBC: fMUEWE

YrEik, MBN: UEMEYIER, AG: o-BIZETTHE, BG: p-HIAMEE, CB: p-LF4EE W, XYL: KRN, LAP: &Mk
BKRE, NAG: p-ZBLAILEAMEHE. RPN TR E R AR IR 2Z 755 P < 0.05 BFH/KFE. TR Note: MC:

Moisture content, DOC: Dissolved organic carbon, NHj -N: Ammonium nitrogen, NO; -N: Nitrate nitrogen, AP: Available phosphorus,

AK: Available potassium, MBC: Microbial biomass carbon, MBN: Microbial biomass nitrogen, AG: a-1, 4-glucosidase, BG: f-1,
4-glucosidase, CB: f-D-cellobiohydrolase, XYL: f-Xylosidase, LAP: L-Leucine aminopeptidase, NAG: f-1, 4-N-acetylglucosaminidase.

Values followed by different lower case letters in the same row indicate significant differences between treatments at the 0.05 level. The same

below
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Fig. 1 Effects of application of thermal disturbed vermicompost on soil pH and nutrient availability relative to treatment
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Fig. 2 Effects of application of thermal disturbed vermicompost on total supply of mineral nitrogen, available phosphorus, available potassium
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Fig. 4 Effects of application of thermal disturbed vermicompost on activities of the soil enzymes involved in C and N recycling relative to
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