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1. LI RMTEHE 5148 5 5 OPEE S (% OBTBEIR 5 A O IR & B L UpH
Experiment I Experiment I

before add for 2 add for4 before add for 2 add for 4
addition weeks weeks addition weeks weeks
Lactic acid Cont 0.00 0.00 0.00 0.16 0.00 0.00
(mg/g) Test 0.21 0.17 0.00 0.00 0.00 0.00
Acetic acid Cont 5.83 6.55 12.05 6.38 483 431
(mg/g) Test 5.40 6.66 6.10 4.74 4.90 3.79
Propionic acid Cont 2.96 4.15 4.38 5.58 293 2.53
(mg/g) Test 3.05 2.61 4.11 2.44 2.85 2.75
n-Butyric acid Cont 2.23 3.08 4.67 4.90 2.26 2.13
(mg/g) Test 2.41 1.87 351 2.08 2.56 2.04
n-Valeric acid Cont 0.64 0.69 1.28 1.71 0.79 0.55
(mg/g) Test 0.90 0.70 1.50 0.75 0.75 0.61
pH Cont 6.67 6.50 6.67 6.54 6.09 6.45
Test 6.61 7.18 6.59 6.87 6.02 6.32
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mg/m]) X 5 & (m/hr)
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l Experiment I [Feces-urine mixture]
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Experiment I Experiment II

[Feces-urine mixture] [Feces]
Control Test Control Test
Ini Fin Ini Fin Ini Fin Ini Fin
Progress days (week) Oow 11w ow 11w 26w ow 1lw Oow 11w 26w
(sD?) (sD?) (sD?) (D) (D) (sD?) (sD?) (sD?) (D) (sD%)
Moisture (%) 59.7 49.0 60.0 49.7 57.6 32.1 62.1 53.0 25.1
(2.0) (1.3) (0.7) (0.3) (1.2) (1.6) (2.6) (1.8)  (0.3)
VS (%) 339 409 343 414 38.3 54.1 333 40.8 65.6
(1.7) (1.3) (1.0) 0.7) (3.2) (1.2) (2.8) (1.8) (1.3)
T-N (%/DM) 3.3 2.4 29 15 3.1 3.1 4.5 29 3.2
pH 6.70 8.70 6.26 8.64 578 8.86 538 5.09 8.64
(0.02)  (0.01) (0.03)  (0.02) (0.02)  (0.02) (0.08)  (0.05) (0.01)
EC (mS/cm) 1.92 1.93 1.58 1.62 556 258 5.64 234 1.59
(0.01) (0.01) (0.02) (0.02) (0.02) (0.01) (0.01) (0.04) (0.02)
C/N 14.1 18.1 17.0 293 16.4 14.8 11.1 17.5 14.7
NH4-N (mg/kgDM) 3,210 1,307 3,600 1,481 7,846 2,029 10,317 8,616 1,778
NO,-N (mg/kgDM) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NO3-N (mg/kgDM) 52 60.7 2.2 131 151.9 183.1 18.9 220 1843
BOD (mg02/gbM) 15,055 535 14,987 898 10917 2,371 14,010 14,148 3,693
(2,751) (457) (1,112) (195) (796) (333) (449) (150)  (255)
Weight (gross kg) 803 404 710 425 404 179 435 431 215
1%]° [50] [60] [44] [99] [49]
Volume weight ~ (kg/m?) 669 591 529 536
“(SD) ; MM, n=3. “Ini; 03, Fin; & TR P[0) ; FRAFE



Experiment I [Feces-urine mixture]
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I DOFRBRIX TR T 29.3 Lz RLIZLISk
IR 11~18 FEEDKECHEEL 72, NO;N
TV T RO XIZEW TS e o7,
NOs~N (X525 T (2T DIFH DA
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(LB D RZF BRI L ORKFEEOHER A
JRUTZ, NHs (3, 3258 T ClEsiRX o720 ik
HIATHI350ppm LAV AL | FRERKIT0%0
£ T 200ppm FROE—Z A, FEERIL T
VISR OFHAZ 100ppm FIDFEAN B STZ08,
AERXIL 16 EETRIREEREL , FEHEH
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Fxperiment T [Feces-urine mixture]
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Fxperiment T [Feces-urine mixture)

Lactic acid (mg/g) ;

|

Week

Week

Acetic acid (mg/g) (

Propionic acid (mg/g)

n-Valeric acid (mg/g)

e CONE

— s

Experiment I [Feces)

Week

4. 72O bRy h oA RS BOHER

#£3. T T HEHUR K

Acetic acid (mg/g)

NHs-N
%gNH3-N/gTN

Experiment I Control 30.1

[Feces-urine mixture] Test 29.5

Experiment I Control 17.9

[Feces) Test 21.5
NIR2015" Pig manure composting

[Feces-urine mixture] 242

[Feces] 19.7

“National GHG Inventory Report of JAPAN (2015)

Propionic acid (mg/g)

BRIXI 29.5%L [FIFEECdh o7, FEBRI CTIIkR
X 17.9% 2 LE~ERBRIX T X 21.5%L <72~ T2,

z £

1. 72V BB X O REF AR

LAB DEEHRINAMKOD I NER BRI - 8%
I EUBTRES A DA S BB b D EEL
7ems, TR T | I EBAREL T AE AN 72
STz, Fio, RIBETIIB GBI HARE TD
S A2 IE RIS T2 . A LA it
LA pHIZKI 2 LAB OS82V NTIIHERID
IR, SRR TR R R
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EEBESHE, AN RIS D pHE~T
MK FLTZEEZ DI, ARG mlTaX e
HIEWOIEAPERAZ RS B EATZEBZ D
WD, TEW B OFRER XD P, n-B, n-V 73
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L, 17 BAHEET pH6.0 LU R CHERBL T30,
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T B EDRFIAD T LR IERHE I B 5L
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DFRAFL QN2 ED D, TV RIZ Lo TEK
A TSI IR 1 L 7= FTREMED 9%, FRBR
XIZHPED N 23K, C/N HAMEL 72> BT
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Original Paper

Odor generation and fermentation delay phenomenon observed during
manure composting of pigs fed with feed containing lactic acid bacteria
isolated from wine-pomace silage

Motohiro Furuya!®, Keiko GomiZ, Misa Otoguro?, Takashi Osada*

amanashi Livestock and Dairy Technology Center, Chuo, Yamanashi 409-3812, Japan
2Yamanashi Agri-technology Center, Kai, Yamanashi 400-0105, Japan
3The Institute of Enology and Viticulture, University of Yamanashi, Kofu, Yamanashi
400-0005, Japan
4National Agriculture and Food Research Organization, Tsukuba, Ibaraki 305-0901, Japan
*Present address: Yamanashi Toubu Livestock Hygiene Service Center, Fuefuki, Yamanashi
406-0034, Japan

We investigated the effects of diets containing lactic acid bacteria (LAB) isolated from wine-
pomace silage on fermentation and odor generation during pig-manure composting, plus
ammonia (NHs) emission factors involved in greenhouse gas (GHG) inventories. We conducted
tests assuming two different breeding-facility types: manure mixing (feces + urine; Experiment
I and manure separation (feces only; Experiment II). In each, a test pig group with 107
cells/gFM of LLAB added to the diet and a control group without LAB were examined.
Excrement from both groups was collected and composted with sawdust at 60% moisture.
Experiment I: The test section's initial temperature rise was slower than the control section's,
but fermentation started from 3 weeks and did not differ between the sections. Experiment II:
Organic acids were produced in the test-section manure, and volatile fatty acids (VFA) were
produced as odor gas; fermentation started 18 weeks later. NHs emission factors were slightly
lower in the test section versus control section in Experiment I, but the factors in both sections
were higher than those in the National GHG Inventory Report (NIR). The test section's NH3
level was higher than the control section's in Experiment II but at the same level as the NIR
standard. These results reconfirmed that manure separation is important for NHs suppression,
but the odor reduction effect of LAB addition was not confirmed, especially when manure
separation was used only for feces composting, which resulted in delayed fermentation and

VFA generation due to a pH decrease caused by organic acid production.

Key word: delayed fermentation, lactic acid bacteria, NH3, pig manure compost, volatile fatty acid
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