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Inoculum Additions During Composting : Impacts on Microbial Populations and Enzyme Activity
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Abstract: The objective of this study was to determine if addition of select VT strain inoculums could increase microbial populations and en—
zyme activity. Counts of microorganisms and enzyme activity during aerobic composting of cow feces and mushroom scraps inoculated with VT
were monitored over 30 days. The results showed that microbial populations in the VT-amended treatment were higher than in the control
(CK). The microbial counts fluctuated over time, increasing and decreasing as composting progressed. At the end of the composting process,
the total bacterial and fungal counts were lower than the corresponding total counts at the start of the composting process. However, the final
counts of antinomycetes were higher than the initial counts. The activities of atalase, urease and cellulase varied between the VT—amended
treatment and the CK. But, there were no substantial differences in catalase activity between VT—amended treatment and CK during the 30
days of composting. At the end of day 30, the catalase activity in both VT—amended and CK treatments was double that measured at the be—
ginning of the composting process. Urease and cellulase activities in the VT -amended treatment initially increased, and then decreased as
composting progressed. The peak activity for urease was 37.38 NH;—N mg-+g™+24 h™ in the VT-amended treatment and 30.17 NH;-N mg-g™'+
24 h7" in the control sample at 3 day. The peak activity for cellulase was 51.84 pg+min™ in the VT—amended treatment at 5 day and 30.62
pg+min~ in the CK at 3 day. The peaks of saccharase activity occurred for the VT—amended treatment and the CK at different days changed
during the composting. For the VT-amended treatments, peaks occurred at day 3 (14.20 mg GLU-g"+24 h™") and day 14 (21.70 mg GLU ¢
24 h™). For the CK, peaks occurred at day 3 (11.77mg GLU-g™"+24 h™) and day 21 (20.71 mg GLU-g"+24 h™"), indicating that adding VT
might have not only significantly increased saccharase activity, but also led to the occurrence of the earlier enzyme activity peak values. The
observed activity trend for polyphenol oxidase was different than other enzymes. Peak values were 36.30 mg Gallic acid-g™+3 h™ and 47.55
mg Gallic acid+g™+3 h™ at 7 day. The results of this study suggest that addition of VT microbial inoculum into composting increase microbial
populations and enzyme activity, thus leading to accelerated catabolism and organic matter conversion in the compost piles.Use of VT may
provide a new tool for the improvement of the composting industry.
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Table 1 Physical-chemical properties of aerobic composting

R BKFI% N AHLE(C)% 4N% 2Pl% 4 Ki%
H 75.0 23.17 50.13 138 154 170
T 8.9 31.65 80.55 158 191 117
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Table 2 Changes of strains” quantities

i/ M TH cfu- g T Hcfu- g E( T /cfu- g
CK T CK i CK T
0 1.4x10°  1.7x10°  5.1x10° 4.3x10° 1.8x10° 4.7x10°
3 3.1x10”  1.3x10" 4.2x10*  3.1x10° 1.7x107 2.8x10®
5 6.7x10°  1.1x10° 9.4x10° 2.7x10° 2.0x10° 5.0x10'
7 7.2x10"  3.2x10° 1.2x10°  1.4x10° 3.1x10' 4.1x10*
14 39x10°  1.2x10°  1.1x10° 1.2x107 4.7x10° 1.7x10°
21 8.1x10° 2.4x10° 2.1x10° 2.8x107 3.0x10° 5.2x10°
28 3.6x10°  9.7x10° 1.7x10° 8.2x107 3.8x10° 4.3x10°
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Figure 1 Trend temperature of changes
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Figure 2 Trend of catalase changes

G PR TF UG ETY, EMEARLE S, HOSPEEAE 1.2
mol - g ZeA7 , HIFIATE N 2 f5L) b AIRI BT IE
PR AR KO [R], (8 5 1R /INER AR AT 5T
SERA RS X0 BE S HEIE )y AR R K
2.3.2 [k

JORTES P (AR A B AN &l 3 itz o B AT CK 4b
P F B T HERE R0 , ORISR
T HEA RS TR IR 208 B I A CK Ak 3
A3 AR 37.4 F1 30.2 mgNH+N-g'-24 h™ FREFIH:
fIAE 0.5 1 0.4 mgNH;-N-g™+24 h™', %4~ 40, )R
(A5 P AR AR — N AR A K 5 32E A 8 TR 284

- 431(5) & CK b3
= ey
= 5 30 O finp b B
= T?D 25
& - 20
‘g L 15
Z 10
5 _M/Q
0

0 24 6 8 101214 16 18 20 22 24 26 28 30
I E)/d
B3 IREELER

Figure 3 Trend of urease changes
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Figure 4 Trend of invertase changes
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