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Effects of cellulose—decomposing microbes and sawdust on cellulose enzyme activity and odor during animal

waste degradation

HUANG Wang-zhou', ZHANG Sheng—wei', GUN Shuang-bao",YAO Tuo? ZHU Jian—xun'

(1.College of Animal Science and Technology of Gansu Agricultural University, Lanzhou 730070, China; 2.Pratacultural College of Gansu A-
gricultural University, Lanzhou 730070, China)

Abstract : Nowadays, disposing and utilizing recalcitrant materials in animal waste have drawn wide attention because of low resource uti—
lization and serious environmental pollution in China. Recent research has showed that adding microbial inocula and bulking agents can im—
prove utilization of animal wastes and maximize resource recycling. In this study, effects of cellulose —decomposing microbes on animal
wasles was studied by using "2x4 experimental design" with sawdust and microbe additions as two factors, and animal waste alone as a con—
trol. Carboxymethyl cellulose (CMC) activity and NH; and H,S releases were measured by DNS, boric acid, and zinc amine complex salt
absorption methods, respectively. Results showed that CMC enzyme activity was reduced by sawdust alone, but was increased by the treat—
ment with 5% cellulose—decomposing bacteria and 10% sawdust, with the maximum CMC enzyme activity of 2.54 mg-mL™ and 2.33 mg-
mL" for pig manure and cow manure, respectively. Amount of NH; and H.S releases was decreased.

Keywords: cellulose microbial community; sawdust; animal waste
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Table 1 Properties of materials used
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Figure 1 Calibration curve for glucose
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Figure 2 Effect of microbial addition on moisture content of animal

wastes during composting
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Figure 4 Effect of microbial addition on CMC enzyme activity
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Figure 5 Effects of sawdust rates on CMC enzyme activity during pig and cow manure composting
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Figure 6 Reduction of NH; and H,S release by bacterial inoculation to pig manure
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Figure 7 Reduction of NH; and H,S release by bacterial inoculation to cow manure
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Table 2 Amount of NH; and H,S releases during pig manure composting with sawdust additions
AbPE 5d 10d 20d 25d SR Total
Treatment NHymg  H,S/mwg  NHymg  H.S/mg  NHymg  H.S/pg NHymg  H.S/mg  NHymg  H.S/pg NHy/mg H.S/g
CKN-P 775.2 63.2 890.8 754 950.6 97.6 871.2 57.3 854.2 60.8 4 632.5aA 354.3aA
CKY-P 540.6 45.1 737.7 46.4 703.8 74.2 882.8 63.8 731.0 39.6 3 771.7bAB  269.7¢BCD
5%N-P 451.8 63.8 468.6 67.4 632.4 68.2 595.0 43.4 673.2 66.6 3 066.9cdBCD  309.6bB
5%Y-P 482.8 52.7 506.6 63.1 867.0 67.0 690.8 50.2 621.8 46.7 3 322.1beBC  279.9beBC
109%N-P 329.8 64.5 407.5 66.4 346.7 423 2449 36.3 364.8 20.6 2 302.6efDE 232.8dD
10%Y-P  499.8 522 425.0 56.8 459.8 49.4 451.4 19.6 482.4 50.9 2 552.7deCDE  228.5dD
15%N-P 3290.8 81.4 119.5 70.8 431.2 79.7 448.8 61.9 415.8 73.1 1 977.3¢fE 366.2aA
15%Y-P  462.4 36.9 129.2 83.3 329.8 76.7 320.6 28.3 315.0 254 1 833.5(E 250.8¢dCD

TE: RPVNGFRERIR 0.05 K225 B3, RS RGP E#oR 0.01 K225 R, T,

Note : Different small letters in a row mean significance at 0.05 level; Different capital letters in a row mean significance at 0.01 level. The same below.
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Table 3 Amount of NH; and H,S releases during cow manure composting with sawdust additions

iss! 5d 10d 20 d 254d SRS Total
Treatment NHymg HS/wg NHymg HS/ug NHymg HS/ug NHymg H,S/wg NHymg  H.S/pg NHy/mg HaS/pg
CKN-C 5374 782 516.3 65.9 501.9 88.4 499.8 85.7 387.6 522 2449.5aA  379.9aA
CKY-C 2679 70.0 472.6 28.8 336.6 73.9 166.6 51.5 210.8 49.1 14545dCD  273.9bB
5%N-C  549.1 78.2 501.8 41.0 4392 78.2 467.0 38.4 441.8 38.6 2398.9aA  274.3bB
5%Y-C 3244 35.7 312.8 46.2 2238 36.1 307.4 32.8 231.8 30.9 1 405.2dD 181.9dD
10%N-C  370.4 223 493.0 44.0 470.9 36.3 389.9 30.3 357.5 28.5 2071.7bAB  161.4eF
10%Y-C  142.8 25.1 57.8 459 221.0 26.5 290.1 375 261.8 21.5 973.5¢E 156.5¢E
15%N-C 3434 36.6 193.7 432 380.8 573 468.5 50.1 450.6 222 1 837.0bBC  208.9¢C
15%Y-C  153.0 26.8 117.9 49.1 132.6 459 238.0 51.9 193.8 239 835.3¢E 197.6¢CD
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