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A Field Survey on the Odor Concentration in Piggery by the

Change of the Season
Kam, D. H., Jeong, J. W., Choi, H. C,, Song, J. I, Hong, J. T*, Lee, D. W*.
and Yoo, Y. H.
National Institute of Animal Science R.D.A.

Summary

Six pig farms were surveyed to measure the odor concentrations and characteristics of ammonia
and sulfide corollary compounds in piggery. They were depended on the scale of piggery, weather
conditions such as temperature, humidity, wind speed and direction, scales and types of pig
breeding, and manure treatment methods. The highest ammonia concentrations in piggery were
measured during the winter, since the tight sealed insulation in piggery made less amount of
generated ammonia discharged from piggery. The objective of this study was to measure
concentrations of odor in the piggery by season and growing, and to measure concentrations of
odor at boundary area. So, we investigated the raising managements, manure managements, and
methods of reducing odor according to farm scale. We found that concentration of ammonia gas
in the swine fattening piggery in winter was the highest. This result is consistent with the lower
ventilation rate to maintain indoor temperature. In this result, there was no connection between
farm scale and ventilating system. Concentration of ammonia gas was 1.64 ppm at one boundary
area in the middle scale. H,S, CHiSH, (CH3),S, and (CH:)S; were below the standard of
protection odor policy.

(Key words : Odor, Ammonia, Sulfide corollary, Boundary area)
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Table 1. General information piggery
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Item Farm scales Feeding system Heads
P-L-1 Large scales Farrow to finish 5,500
P-L-2 " » 7,700
P-M-1 Middle scales ” 2,040
P-M-2 » » 3,709
P-S-1 Small scales ” 1,000
P-S-2 » » 1,360
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Table 2. General information of the house type and ventilation system

Item Housing type * Ventilation system

P-L-1 W+O Mechanical (Chimney outlet)

P-L-2 Ww+O Mechanical (Chimney + Pit outlet)

P-M-1 w Mechanical (Chimney outlet)

P-M-2 0] Natural

P-S-1 w Mechanical (Chimney outlet)

P-S-2 W+O Mechanical (Side wall + Chimney outlet) + Natural

* W : Windowless, O : Open

Table 3. General information of manure
treatment system

Item Manure treatment

P-L-1 Slurry + scraper + sawdust

P-L-2 Slurry + scraper

P-M-1 Slurry

P-M-2 Scraper + manual

P-S-1 Slurry

P-S-2 Slurry + scraper + sawdust
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Table 4. Utilizable technologies to reduce odor
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Item Winter Spring Summer Fall
P-L-1 Microbial Microbial Microbial Microbial
P-L-2 Microbial Microbial Microbial Microbial
P-M-1 - - - -
P-M-2 Drinking water Aromatic Aromatic Aromatic
P-S-1 Microbial Microbial Microbial Microbial
P-S-2 - Microbial Microbial Microbial

— 189 —



FANARARAA A 13 3 &

sigom RaEA mAdEe Fdslelzdl

dsehy 43 ¥ FAWZE ol Al

ARE TUY Fo GC 71712 TAsc
Zn 9 1%

1. AZE EA U ZBUOH 55 TA

7t 418 A =2 =4

AR A A7) ASHL 24, B2

59, o542 84, /1AL 1Y 44 2
XY FE71A 249G 24} FIllA
As XAFA g7j3A 2702 5, &
=, ¥ F4 59 AAHE AR
o Az= Table 5~7% 2t}

AR - AgdAE EA4 W 4ol
= =4

2218H91(2005)0) 2oy whe] wEw
AEA] GEYol $E7 BT 88ppmE

Table 5. The weather conditions of the large scales

AVG AVG relative Wind Air velocity(m/s)
Item Season | Temperature | humidity direction . Weather
(%) Min Max
Winter 12.7 154 N 0.21 0.64 Clear
Spring 27.3 374 NE 0.13 10.5 Cloudy
P Summer 28.8 57.4 NE 0.21 1.15 »
Fall 14.8 54.1 N 0.57 3.41 »
Winter 45 68.7 N 0.19 0.62 Drizzle
Spring 19.5 71.3 N 0.15 0.24 Cloudy
prle2 Summer 312 51.3 N-w 0.10 0.57 Clear
Fall 212 340 NwW 0.35 1.76 ”
Table 6. The weather conditions of the middle scales
AVG AVG relative Wind Air velocity(m/s)
Item Season Temperature humidity direction : Weather
T) (%) Min Max
Winter 85 38.8 S 0.16 332 Clear
PML Spring 20.9 48.6 N-wW 0.19 0.32 | Cloudy
Summer 327 47.6 N 0.17 224 Clear
Fall 9.2 343 SwW 0.18 1.05 Cloudy
Winter 6.9 254 NE 0.69 1.95 Clear
PM.2 Spring 22.8 28.5 NE 0.05 1.05 ”
Summer 30.0 73.2 0.07 1.44 Cloudy
Fall 104 38.1 S 0.04 0.65 Clear
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Table 7. The weather conditions of the small scales

A WAA ARE o A = 24 A7

AVG AVG relative Wind Air velocity(m/s)
Item Season Temperature humidity direction : Weather
(T) (%) Min Max
Winter 12.0 34.5 N-wW 1.91 2.05 Cloudy
s Spring 19.6 69.9 NW 0.19 | 027 | Cloudy
Summer 31.7 71.2 N-wW 0.13 1.72 Cloudy
Fall - - - - - -
Winter 12.9 12.6 A 0.24 0.72 Clear
P.So Spring 289 23.0 w 0.12 0.90 Clear
Summer 324 56.4 SW 0.18 1.05 Cloudy
Fall 9.5 29.6 S 0.27 2.27 Clear
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Table 8. Ammonia concentration of the large scales

(unit : ppm)
Item Season G%srt:etil?gg& Farrowing Nursery Growing - finishing
Winter 12.5 10 10 313
Spring 3 35 9 5
P-L-1 Summer 35 3 5 6.5
Fall 22 9 6 18
Mean 10.25 6.38 7.50 15.20
Winter 29 18 7 437
Spring 3 7.5 11 22.0
P-L-2 Summer 0.5 1 5 35
Fall 6 5 10 26
Mean 9.63 7.88 8.25 23.80
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Table 9. Ammonia concentration of the middle scales

(unit : ppm)
Item Season G%it:gi(i,gg& Farrowing Nursery Growing - finishing
Winter 13 25 4 20.5
Spring 2 2 2 10
P-M-1 Summer 4 1 13 3
Fall 8 13 5 9
Mean 6.75 10.25 3.08 10.63
Winter 9 13.5 5 413
Spring 6 0.5 2 13.5
P-M-2 Summer 1.5 1 3 16.5
Fall 33 6.3 16.3 48
Mean 495 533 6.58 29.82
Table 10. Ammonia concentration of the small scales
(unit : ppm)
Item Season Giitat:;?n & Farrowing Nursery Growing - finishing
eeding
Winter - 19 17 23
Spring 6.5 6.5
P-S-1 Summer 3 2
Fall * - - - -
Mean 475 7.67 8.5 1033
Winter - 11 16 20
Spring 2 2 5 113
P-S-2 Summer 6 4 7 5
Fall 6 6.5 35 6
Mean 4.67 5.88 7.88 10.58

* The pig farm couldn’t be surveyed for domestic reasons.
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Table 11. The distance of boundary area from piggery

A Held AL 4H B4 = 24 AT

(Unit : m)
Item East West South North
P-M-l 4.5 14.6 50 -
P-M-2 38 - 39 10

Table 12. Odor compounds concentration in boundary area of the middle scale piggery

(Unit : ppm)
Sulfide corollary
Item NH;
H,S CH,SH (CHs),S (CH:).S:
P-M-1 - <0.001 <0.000 <0.000 <0.000
P-M-2 1.64 <0.001 <0.001 <0.001 0.001
An emission standard 1 below 0.02 0.002 0.01 0.009

* Areas within boundary line as identified by Korean regulation act
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