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Treatments of domestic animal feces with actinomycetes. Tanaka, Y., T. Tanaka, N.
Nanry, and S. Havasuama (Department of Agricultural Chemistry, Kyushu University, Fukuoka
812) Hakkokogaku 56: 788-793. 1978.

Several strains of Streptomyces species were isolated from domestic animal feces and
selected for microbiological treatments of domestic animal feces. These strains grew pre-
dominantly in fresh hen and pig feces, formed spores within 30 hr, and assimilated volatile
fatty acids. Hen and pig feces were mixed with 309, bentonite or 10% saw-dust and 109,
bentonite. The mixtures were inoculated with a selected strain of Streptomyces sp. and cultured
at 30°C for 14 days. The feces turned white, deodorized within 4 days, and volatile fatty
acids, hydrogen sulfide and gaseous ammonia almost disappeared. Some of the isolated
strains of Streptomyces spp. showed antibiotic activity toward Xanthomonas oryzae in manure

made of hen feces.
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Table 1. Actinomycetes selected for feces treatments.

Cultivation Growth in f Spore
Microbe Strain Source tem;()féa).ture Spore color 5;::3;::;118 orglr?lgon
(mg)* (hr)
Streptomyces No. 4 Pig feces 50 Light yellow 18 30
Streptomyces No. 12 Hen feces 30 White 24 42
Streptomyces No. 13 Cow feces 30 Light grey 22 32
Streptomyces  No. 33 Pig feces 30 Light yellow 28 30

* Growth is indicated as the dry weight of mycelia (mg), after 120 hr shaking
in the screening medium (100 ml) containing hen feces ca. 20%, (NH4)2SO4 0.2
%, NaNOg 0.29%,, adjusted to pH 7.6. :
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Table 2. Assimilations of fatty acids by selected Streptomyces.

A sole carbon source in medium*

e Glucose e Proplonic  Buye
Streptomyces No. 4 pH 5.8 5.4 5.5 5.2
Growth (mg)** 16,0 8.5 10.2 10.4
Streptomyces No. 12 PH >-8 5.0 8.2 5.1
Growth (mg) 15.0 6.6 10.5 6.5
Streptomyces No. 13 PH 7.6 8.2 8.0 8.2
Growth (mg) 11.0 10.0 6.0 10.2
Streptomyces No. 33 PH 6.0 78 8.0 8.2
Growth (mg) 16.0 19.0 16.8 12.4

* A modified Waksman’s medium containing glucose or fatty acid as a sole
carbon source.

** Mycelial dry weight and pH of the culture after 5 days at an appropriate
temperature on a rotary shaker.
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. .. . Fig. 2. Change in nitrogen contents of pig feces
Fig. 1. .Changc in nitrogen contents in hen feces g during thf treatmenfwith Streptomycis g
during the treatment with Streptomyces. Fresh pig feces were supplemented with: W,
Streptomyces sp. No. 33 was precultured at 30°C 20% saw-dust; O, 10% saw-dust and 109,
for 5 days in medium consisting of hen feces

bentonite; @, 209 bentonite; [7, 20% saw-
100g, acetic acid 1g, bentonite 5g and mois- dust without inoculating seed.

ture 60%. This seed was inoculated into fresh , total-N; ..., NHs-N.
feces in the inoculum size of 10%. The feces
was supplemented with: m, 209, saw-dust; @, RENHIEINZ SDEEELI.

209, bentonite; O, 309 bentonite; A, 20%

bentonite and 1%, acetic acid; and [3, 209
saw-dust without inoculating seed. Contents
are expressed as mg/kg of wet material.

, total-N; --.... , NH;-N.
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. 3. Changes in BOD and NOz, NO3-N during
the treatment of feces with Streptomyces sp. No.
33.

Fresh hen and pig feces were supplemented
with 309, bentonite and 10%, saw-dust plus 10
% bentonite, respectively.

@, hen feces as control (no inoculation of mi-
croorganism); O, hen feces inoculated with
microorganism; A, pig feces as control; A, pig
feces inoculated with microorganism.
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-Fig. 4. Changes in numbers of Actinomycetes and
volatile acids during the treatment of feces with
Streptomyces sp. No. 33.

Fresh hen and pig feces were supplemented
with 30%, bentonite and 10%, saw-dust plus 10
% bentonite, respectively.

@, hen feces as control (no inoculation of mi-
croorganism); O, hen feces inoculated with
microorganism; A, pig feces as control; A, pig
feces inoculated with microorganism.
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Fig. 5. Change in hydrogen sulfide volatilized during

the treatment of feces by Streptomyces sp. No. 33.
Fresh hen and pig feces were supplemented with
309% bentonite and 109, saw-dust plus 10% ben-
tonite, respectively.
@, hen feces as control (no inoculation of micro-
organism); O, hen feces inoculated with micro-
organism; A, pig feces as control; A, pig feces
inoculated with microorganism.
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Table 3. Antibiotic activities of manures made of hen feces by Streptomyces.

Antibiotic activity

. . Cultivation
Microbe Strain Source s Spore color on
condition Xanthomonas oryzae
Streptomyces No. 143 Hen feces 30°C, 7 days White 13 mm
Streptomyces No. 145 Hen feces . 30°C, 7 days Light grey 12 mm
Streptomyces  No. 147 Hen feces 30°C, 7 days Light yellow 15 mm

* Activity is indicated by the diameter of the inhibition zone formed by the cup
method with 0.1 ml of the supernatant of manures diluted twofold with water.
No clear inhibition zone was detected in the control (uninoculated) manure.
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