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Effect of Vermicomposting on Characteristics of Cattle Manure

LI Hui-xin, HU Feng, CANG Long, CHEN Qing-qing, HE Feng

(College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Vermicomposting is a new type technique for treating organic waste in the world, but little information on the character-
istics of vermicomposts can be found. Eisenia foetida (a popular commercial variety) was used and inoculated in the raw cattle ma-
nure under optimal moisture and inoculation density in laboratory at 20°C. Characteristics of cattle manure were studied after ver-
micomposting for two months, using the raw uncomposted cattle manure without earthworm and natural composting cattle manure as
the controls. The results showed that the Eisenia foetida developed and reproduced well in the 60 incubation days. Eisenia foetida
increased significantly the content of mineral nitrogen and available phosphorus, promoted the activity of alkaline phosphatase, de-
creased the number of microbial and the activity of urease, but had no significant effect on sucrase in the raw uncomposted cattle
manure. Numbers of bacteria significantly increased in the vermicomposting treatment for the first 15 days, while fungi and actino-
myces changed insignificantly between the two treatments, which implied that the earthworm was favorable to the maturity of raw cattle
manure and increased the mineralization. Compared with natural composting without earthworm, vermicomposting significantly in-
creased the content of mineral nitrogen and available potassium, microbial biomass C and N and the activity of urease, alkaline
phosphatase and invertase. These results suggested that vermicomposting was a better way for treating organic waste, by decreasing
the nutrient loss and enhancing the active matter in the composting process.
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Table 1 Basic chemical properties of the cattle manure studied

LUk pH HH /g« kg™! 2R /g kg /g kg™! /g kg™! /A&
No 8.38 215. 60 10. 65 5.96 2.59 20.2
N, 9. 04 330. 57 16.97 12. 41 5.26 19.5
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Table 2 Growth and reproduction of Eisenia foetida in uncomposted cattle manure

A FRI T /d H 8 TR i 40 PR AEE /g H S5 fi5 4
15 0.081 7 +0.003 6b 0.558 £0.014c 0.0250£0.014 4c
30 0.122 1 £0.001 7a 0.704 £0.010a 0. 151 4 £0.002 4b
45 0.094 3 £0.007 7b 0. 605 0. 021b 0. 189 8 £0.001 6a
60 0. 117 6 £0. 005 5a 0. 695 +0.026a 0. 136 8 0. 005 2b
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Table 3 Effect of vermicomposting on mineral nitrogen of cattle manure (mg + kg~"')

e SR HER i RA
15d 30d 45d 60 d 15d 30d 45d 60 d 15d 30d 45 d 60 d
NoCK 119.1+ 118.8+ 86.7 =% 117.9 = 192.9+ 408.9x 526.8+ 561.6= 312.0+  520.7+ 613.5+ 679.5%
33. 1c 8. 2ab 5.4a 5. 1a 33.3a 54. 6¢ 6. 1b 63.2b 45.4b 40. Oc 7.2b 46. 4b
No+ E 447.0+ 142.6+ 69.3 + 105.5 = 46.4 + 691.7+ 1226.8+ 1069.2+ 493.3+ 834.3+ 12961+ 1174.7=
106.3a  12.3a 4.5b 8. 0a 8. 0c 48. 5a 269. Sa 204. 7a 85. 1a 41. 2a 186. 0a 153. 5a
N.CK 296.6+ 130.4+ 51.6= 85.9+ 124.4+  475.4+ 287.6+ 358.1=x 421.0+x  605.8+ 339.2+ 471.0=x
55.1b 37.2a 43.9¢ 22.1b 42. Sab 76. 5b 48.3b 89.2b 23. 5a 83.3b 38. 3¢ 59.8b




55 23 5 3 40 Kk BB

22 91

R 4 FRTFEREIA0IE X 4 25 BB AN E R B R0 (mg - kg ')

Table 4 Effect of vermicomposting on available phosphate and potassium of cattle manure (mg * kg ")

A

vl

b
i 15d 30 d 45 d

60 d 15d 30 d 45d 60 d

NoCK 2 681.1+97.3b

2389.0+58.4¢c 2518.8+56.2b 2583.7+97.3b

670.8 £14.2b 954.7 +16.2a 941.5+9.5a 943.7 +5. 6a

No+E 3083.4+175.6a 2616.2+£29.7b 2823.8+59.5a 2908.2+148.7a 882.0x168.4a 959.7+4.4a 907.9 +5.1b 925.6 +13. 1b
NiCK 2999.0=+151.2a 2 836.8+118.4ab 2 824.8 +187.3a 2 856.3 +154.5ab  636.3 +11.9b 630.1=7.1b 637.2+10. 1c 626.5+9. 6¢
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Table 5 Effect of vermicomposting on the numbers of bacteria, fungi and actinomyces of cattle manure

Vi3 | GiliH/ x 10° - g FLH/ x 107 - g TR/ X 10° - g

A 15d 30 d 45d 60 d 15d 30 d 45d 60 d 15d 30 d 45d 60 d
NoCK 3.1 5.1 9.9 3.8 30.8 1.7 86.3 20. 4 9.7 2.5 2.1 8.5
No+E 77.0 1.3 12.0 3.9 15.8 1.3 50.5 8.8 9.6 1.9 10.2 8.6
N:CK 2.2 6.1 4.2 5.3 7.0 5.8 20. 8 9.2 3.1 1.8 5.2 6.0
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Table 6 Effect of vermicomposting on the enzyme activity of cattle manure (mg « kg~ + h~!)
e JI R BRI
15d 30 d 45 d 60 d 15d 30d 45 d 60 d 15d 30d 45d 60 d

NoCK 1741.4+ 1758.5+ 1125.8+ 925.0+ 0.435+ 0.358+ 0.367+ 0.465=+ 16.26 = 19.82 + 19.41+  19.46 =

62.7a 15. 6a 17. la 74.5a 0.025a 0.008a  0.020a 0.017a 0.31a 0.07a 0. 69b 0.37b
No+E 1449.7+ 1274.7+ 597.9+ 519.1x 0.428+ 0.353+ 0.3838x (.484=+ 17.62 = 21.48+  21.09+ 20.68 %

86. 6b 11.5b 23.7b  27.9b 0.014a 0.003a  0.008a 0.0lla 0. 49a 0.33a 0.57a 0.53a
Nk Y80.1= 4860 2901x 279.6 0117+ 0.085: 0.082x 0.128:  10.9= 1331 13.87: 13.16x

47. 3¢ 24. Oc 20. Oc 6. 0c 0.012b 0.008b  0.001b  0.006b 0. 18b 0.29b 0. 56¢ 0. 02¢
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