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Effect of fungus chaff on soil microbe population and enzyme activity
of three crop soils
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Abstract Application of fungus chaff is an important measure improving soil healthy and plant growth. A filed experiment
was conducted to investigate the effects of fungus chaff of vinegar residue incorporation on the population of soil
microorganism, soil microbial biomass carbon, soil microbial biomass nitrogen and enzyme activity in three crops (maize,
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sorghum and waxy maize) soil at different growth stages. The experiment contained six treatments, three crops not treated and
treated with 25 000 kg-hm™2 of fungus chaff. The results showed that the incorporation of fungus chaff significantly increased
bacteria, actinomyces and fungi population in the rhizosphere soil layer. The number of soil bacteria increased by 32%—-54%
for the three crops after fungus chaff application throughout the growth period. At maturity, actinomyces population
significantly increased, especially in maize rhizosphere soil layer where there was the largest increment of 101%. The trend in
fungi population increased at jointing and heading stages after decreasing at maturity stage. The use of fungus chaff in
rhizosphere soil increased the activities of enzymes (urease, catalase and invertase). Soil urease activity under sorghum, corn
and waxy corn increased with 239%, 189%, and 184%, respectively. Soil catalase activity was highest at heading stage, with a
maximum increment of 40%. Three crops showed different trends in soil invertase activity at each stage. The activity of soil
invertase under maize was not significantly different among growth stages, with increment of 38%, 28% and 48% respectively
at jointing, heading and mature stages. Soil microbial biomass carbon and nitrogen increased in all the crops after fungus chaff
application. The increase in soil microbial carbon content was 58.10-407.67 mg-kg™" and that in microbial nitrogen content
was 11.98-27.55 mg-kg™" across the growth periods of the three crops. This implied that the application of fungus chaff could
be used to boost the population of soil microorganisms and enhance soil microbial biomass carbon and nitrogen, and enzyme
activity under the three crop types. This in turn enhanced crop yield and made soil productivity more sustainable. It was
therefore recommended to apply fungus chaff of vinegar residues to protect and improve future environmental conditions.

Keywords Fungus chaff of vinegar residues; Soil enzyme activity; Soil microbial population; Soil microbial biomass carbon

and nitrogen; Maize; Sorghum; Waxy corn
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Table 1 Effect of applied fungus chaff on the numbers of soil microbes of the three crops at different growth stages

Crop  Treatment

Bacteria number (10°-g™")

Actinomyces number (10°>-g™")

Fungi number (10*g™")

Jointing Heading Mature Jointing Heading Mature Jointing Heading Mature
stage stage stage stage stage stage stage stage stage
To 1.33£0.20a 1.43+0.76b 1.74+0.14b  1.18+0.11ab 1.11£0.74b  1.56+0.19ab 1.03+0.12a 2.12+0.56a  1.58+0.09a
Maize
Tl 1.28+0.77a 2.34+£0.48a 1.75+0.56b  1.11£0.66b  1.46+£0.21ab 3.15%1.10a  1.27+0.4la 1.52+0.19ab 0.75+0.35b
TO 1.62+0.59a 1.56+£0.29b 1.37+0.15bc  1.65+0.46a 1.44+0.30ab 1.16+£0.10b  1.15+0.21a 1.55+0.18b  1.23£0.09a
Waxy-corn T1
1.19£0.50a 1.69+0.06b 1.51+0.14bc 1.02+0.23ab 1.49+0.65ab  2.18+0.25ab 1.10+£0.05a 2.07+0.05a  0.18+0.10b
To 1.14+0.26a 2.25+£0.20a 1.20+0.47c  1.09+£0.16ab 2.10+£0.68a  2.52+0.75ab 1.05+0.23a 1.53+0.52ab 1.33+0.41a
Sorghum
T1 1.15+£0.42a 1.23£0.76¢ 2.00+0.32a  1.50+0.50a  1.46+0.38ab 2.32+1.03ab 1.20+0.05a 1.52+0.10ab 0.35+0.29b
TO: ; Tl TO TI1 ( ) (P<0.05). TO: no fungus chaff;
T1: fungus chaff application. Different letters show significant difference between T0 and T1 treatments at all stages of the three crops (P < 0.05). The
same below.
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Table 2 Effect of applied fungus chaff on soil enzymes activities of the three crops at different growth stages
Urease activity [mg(NHg—N)-g’l] Sucrose activity [mg(surcose)-g’l] Catalase activity [1ng(KMnO4)~g"]
Crop  Treatment
Jointing Heading Mature Jointing Heading Mature Jointing Heading Mature
stage stage stage stage stage stage stage stage stage
To 2.72+£1.09b 2.84+1.07b 1.33+0.47b 39.70+14.19b 41.49+8.70b 33.81+£10.76b  1.56+0.23a 1.86+0.39b  2.09+0.21a
Maize
T1 7.87+3.28a 4.97+2.26a 2.43+0.57ab 54.68+2.68a  53.28+2.70a 50.04+2.95a 1.65+0.06a 2.48+0.08a 1.93+0.21a
To 3.94+0.70b 2.69+0.66b 1.28+0.48b 41.98+9.04b  40.75+12.27b 38.53£9.95b 1.56+£0.16a  1.90+0.49b 2.02+0.07a
Waxy-corn
T1 7.91+2.21a 7.65+2.35a 2.57+1.09ab 51.23+2.11a  50.75+1.34a 49.71+0.32a 1.61+£0.04a  2.57+0.09a  1.95+0.39a
To 2.12+0.39b 2.18+0.62b 1.56+0.63b 36.07+10.84b 37.56+12.19b 33.21+10.15b  1.57+0.15a 1.77£0.51b  1.98+0.12a
Sorghum
T1 7.19+2.88a 5.06+1.41a 3.11+0.83a 54.28+2.28a  49.00+1.76a 49.31+1.33a 1.58+0.05a 2.48+0.07a  1.91+0.33a
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Table 3 Effect of applied fungus chaff on microbial biomass carbon and nitrogen of the three crops at different growth stages

Microbial biomass nitrogen (mg-kg™")

Microbial biomass carbon (mgkg™)

Corp Treatment
Jointing stage Heading stage Mature stage Jointing stage Heading stage Mature stage
TO 11.98+2.03b 12.81+3.02b 13.99+5.09a 114.51£22.71ab  118.60+87.60ab 111.33+34.73b
Maize T1 12.93+8.09b 19.52+0.23ab 17.23+0.09a 147.74+5.15a 131.94+31.86ab 304.15+29.51a
TO 15.50+3.12b 13.78+4.73b 16.45+3.11a 58.10+£14.36b 70.98+42.68b 113.66+59.84b
Waxy-corn T1 24.30+6.44a 27.55+9.59a 14.15+3.14a 117.41+34.41ab  106.64+74.52ab 170.93+44.22ab
TO 12.16+5.85b 13.98+5.56b 14.40+3.28a 115.97+0.86ab 112.08+57.13ab 180.77+20.81ab
Sorghum T1 12.93+8.10b 25.47+14.06a 13.07£3.07a 152.55+20.78a 208.38+39.58a 407.67+66.12a
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