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SUMMARY

I. Title

Development of a nursing-suckling control technique using sound stimuli in

sSwine.
II. Aims and necessity of the research and development

Farms raising pigs trend to decrease, but a total of pigs trend to increase. For
this reason, farm size continuously grow. Also pork of meat have being greatly
consumed in Korea. However, swine farmers are suffering difficulties because of
increase of feed price.

In swine production, to shorten age reaching to market is very important for
saving of feed. The weaning weight of the piglet is affected by more management
than heredity. If one kilogram in weaning weight increase, market age may be
shortened by about 8 days and feed may be saved by about 19.2kg.

Mortality rate of the piglet from birth to weaning ranges from 10 to 25%. This
i1s affected by breed, body condition of the sow, environment and so on. Specially,
in new born piglets, the greatest dangerous period is from birth to 3 days of age
in which they largely died.

This study was conducted to develope a sound equipment which can play
artificially nursing-suckling sound to sows and their piglets and to evaluate

performance of the sound equipment.
II. Contents and scope of the project

1. Subject 1 : Study on the nursing-suckling behavior and welfare in sows and
their piglet
O Analysis of the normal nursing-suckling behavior and vocalization
O Effects of house type on the nursing of the sow and suckling of her piglets

O Correlation between the nursing-suckling behavior and weaning weight



Subject 2 : Development and manufacture of a sound chip for inducing sows

and their piglets to nurse and suckle

Selecting an effective sound for inducing sows and their piglets to nurse

and suckle
Effects of an sound stimuli on inducing sows and their piglets to nurse and

suckle
Development of a sound chip for inducing sows and their piglets to nurse

and suckle

IV. The research results and suggestion on their application

1. The research results

O

@)

Characteristics of the normal nursing of sows and the normal suckling of
their piglets

Characteristics of the vocalizations in sows and their piglets

Characteristics of the nursing of sows and the suckling of their piglets
according to pig house type

Correlation between the nursing—suckling behavior and weaning weight
Selecting an effective sound for inducing sows and their piglets to nurse
and suckle

Effective playing interval : 40 min

Development of a sound chip

Establishment of the manufacturing system

2. Suggestion on their application

O

We hope that ARPC(Agricultural research and development promotion
center) will be able to notify the results of this study, using the TV,

newspaper and journal, to swine farmers.

O Because the sound equipment developed in this study is very cheap and can

be simply installed in the pig house, all swine farmers can use that.
Therefore, we hope that ministry of agriculture and forestry will be able to

assist swine farmers buying this sound equipment.
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time(ms)

19 1. Example of the recorded time signal(time domain) of

the nurse grunting.

3% 1 Initial word of behaviors

Initial . Initial . Initial . [nitial .
behavior behavior behavior behavior
word word word word
, , o Lie udder ,
sit sit Is Lie side df defecation
+grunt
Lie side , L
st stand Isg feeding ur urination
+ grunt
stand+ ) o Lie side +
stg lu Lie udder drinking |sdf ,
grunt defecation

_10_
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0_
sit st stg Is Isg Ilu lug fd dr df ur stfd stdr

Behaviour

a9 6. 199 RES % dd
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Percentage

sit st stg Is s lu |

Behaviour

a9 8 799 R dF ddE.
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Percentage

sit sitg st stg Is Isg lu Ilug fd dr df u g
Behaviour

a9 10, 1499 2= dF ™

a9 11 1449 we] Bl WA
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Percentage

sit st stg Is Isg Ilu Ilug fd dr df ur g
Behaviour

a9 12, 219% Bl s HH"

i ”n

a9 132149 wo] BEe] A
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%2 Ee HA8e 5%84 54
F1(Hz) F2 F3 F4 | Duration(ms) |Intensity(dB) | Pitch(Hz)
Bl 770.53 | 1862.50 | 2731.35 | 3649.34 279.48 80.09 305.16
=77.00 | £169.42 | £124.70 | £172.02 +68.63 +2.01 +84.26
bz 804.22 | 1871.49 | 2712.61 | 3696.03 208.83 78.21 302.62
+85.06 | £164.36 | £164.53 | +89.42 +55.14 +2.85 +140.69
a1 799.21 | 1710.55 | 2903.17 | 3859.23 207.14 71.49 381.59
£108.00 | £117.68 | £164.59 | £247.79 +61.51 £3.61 +112.14
79121 3856.42 | 1884.82 | 2907.26 | 3717.68 161.85 82.49 254.41
£119.90 | £153.83 | £142.98 | £141.57 +58.63 £2.22 +115.25
1412 781.14 | 1965.42 | 2858.66 | 3860.90 239.09 68.99 158.64
+69.39 | £135.70 | £159.20 | +219.48 +100.46 +2.06 £45.12
91015 846.12 | 1852.24 | 2949.02 | 3827.49 218.45 82.97 351.42
+87.51 | £203.73 | £101.85 | £202.62 +33.28 £2.35 £85.21

7} g Apoleq ®

18

—_ — - —_
o N -~ (o)

number of grunts
[ee)

e
Ay

Harse foxa 2|7t otk : P<0.01

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
time(10 sec intervals)

19 14. Number of grunts per 10 seconds

- 17 -
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Percentage

suk

T 1 1 T
S suks slp wa m f

Behaviour
a9 21, AHE 144 o 5 W™
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Percentage

suk s suks slp wa m f st rt

Behaviour
a9 23 A= 214 E o dF W™

a9 24, 2199 A=) 2=

_22_



E 3 A= e a3 54

F1(Hz2)"| F2 F3° F4  |Duration(ms)®|Intensity(dB)®| Pitch(Hz)"*
Hu 1343.22 | 2276.14 | 3065.39 | 4031.14 199.10 83.14 337.24

+269.80 | £146.42 | £199.28 | £137.54 £58.06 +2.99 +£192.22
L1 1509.66 | 1950.38 | 2758.85 | 4025.96 272.62 78.32 279.65

+129.49 | £132.87 | £200.00 | £97.24 +84.55 +2.51 +80.83
79121 1180.61 | 1923.01 | 2801.12 | 3956.66 134.42 81.14 144.09

£369.27 | £111.05 | +88.66 | £253.35 £41.36 +4.87 +134.15
149123 913.92 | 2157.71 | 3319.14 | 3951.14 362.62 65.52 27.83

+146.68 | +306.44 | £121.40 | £136.02 +£140.45 £1.67 +62.23
9101 1071.59 | 1978.02 | 2841.29 | 3944.71 253.12 78.62 107.77

+219.28 | £223.66 | £146.49 | £177.31 +55.82 +3.77 +168.98
7} A AfoloM 7t FHQAEL(A, B, C, D, E) 242l #o]7} v} P<0.01

".!I-i

50 |

] |[

| |.| | [
0 |J ||| |
|| L] ,'Il I
mt & UL

g0
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19 25. Spectrum of a single signal
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19.14+80.33mso] Q1 o1, T2 el A &= 22814+75.30ms ¥ A F FeA o] &9
7.34+5.92dB, 75.1648.02 ©] 2t}
e BS99 spectrograms &35to] #A$H A3} fundamental frequency =
o] H:= grunt®} ¥A| = grunt7h UolA W &EHA B gruntold SHE F= ¢l
Foem  FAol #H  gruntellAel TR FageE JEEAY AS 219" ClA
351.42+85.21Hz01lar A 1 Formanti= 846.12+8751Hz, A 2 Formant+
1852.24+203.73Hz, Al 3 Formanti= 2949.02+101.85Hz, A 4 Formant+
3827.49+202.62Hz ol FAAel A 21dFeld Al 1 Formant+=
840.03+248.08Hz, Al 2 Formanti= 1776.11+140.13Hz, A 3 FormantT
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s . B - EA Bl

time(ms)

1% 26. Example of the recorded time signal(time domain) of the nurse

X 4. Initial word of behaviors(sow)

Initial word behavior Initial word behavior
sit sit Is Lie side
Lie side

st stand g/nr
+ grunt

(stand + lie udder) _
o] lu Lie udder
grunt
fd feeding dr drinking
3 5. Initial word of behaviors(piglet)

Initial word behavior Initial word behavior
pl sleep wa walking
pst stand ru running
ps piglet suckling ma massage
rt rooting
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E 6. B dwe] 394 54
F1(Hz)| F2 F3 F4 | Duration(ms) |Intensity(dB) | Pitch(Hz)
sy 770.53 |1862.50 | 2731.35 | 3649.34 279.48 30.09 305.16
+77.00 [+£169.42 | £124.70 | £172.02 +68.63 £2.01 £34.26
Bz 804.22 | 1871.49| 2712.61 | 3696.03 208.83 78.21 302.62
+85.06 | £164.36| +164.53 | +89.42 +55.14 +2.85 +140.69
a1 799.21 |1710.55| 2903.17 | 3859.23 207.14 71.49 381.59
+£108.00 | £117.68| £164.59 | £247.79 +61.51 £3.61 +112.14
7015 856.42 | 1884.82 | 2907.26 | 3717.68 161.85 82.49 254.41
£119.90 | £153.83 | £142.98 | £141.57 +58.63 +2.22 *£115.25
1412 781.14 |1965.42 | 2858.66 | 3860.90 239.09 68.99 158.64
+69.39 | £135.70| +159.20 | £219.48 +100.46 +2.06 £45.12
21912 846.12 | 1852.24 | 2949.02 | 3827.49 218.45 82.97 351.42
£87.51 | £203.73 | £101.85 | £202.62 +83.28 £2.35 +85.21

21 zfol7F it @ P<0.01
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7. A= S 5@FTH 54
F1(H2)"| F2 F3° F4  |Duration(ms)®|Intensity (dB)| Pitch(Hz)®
iz 1343.22 | 2276.14 | 3065.39 | 4031.14 199.10 83.14 337.24
+269.80 | £146.42 | £199.28 | £137.54 +£58.06 £2.99 £192.22
o 23 1509.66 | 1950.38 | 2758.85 | 4025.96 272.62 78.32 279.65
+129.49 | £132.87 | £200.00 | +£97.24 +84.55 +2.51 +80.83
79121 1180.61 | 1923.01 | 2801.12 | 3956.66 134.42 81.14 144.09
£369.27 | £111.05 | +88.66 | £253.35 +41.36 £4.87 £134.15
4912 913.92 | 2157.71 | 3319.14 | 3951.14 362.62 65.52 27.83
+146.68 | +306.44 | £121.40 | £136.02 +140.45 £1.67 £62.23
Lo 1071.59 | 1978.02 | 2841.29 | 3944.71 253.12 78.62 107.77
+219.28 | £223.66 | £146.49 | £177.31 +55.82 +3.77 +168.98

7t d® AbelellM 7 S e252(A, B, C, D, E) #24<1 zFe]7F 9tk 1 P<0.01
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® 8 E=l S a%4 54
F1(Hz)| F2 F3 F4 | Duration(ms) |Intensity(dB)| Pitch(Hz)
sy 760.53 | 1762.50 | 2721.35 | 3639.34 277.48 78.09 300.16
+77.00 [ +£169.42 | £124.70| £172.02 £68.63 +2.01 +84.26
e 814.20 | 1861.49 | 2732.61 | 3697.03 218.83 79.23 301.62
+85.06 | £164.36 | £164.53 | £89.42 +55.14 +2.85 £140.69
L1 842.21 |1480.37 | 2779.36 | 3929.62 36.90 61.10 371.59
+197.85 | +310.20 | £334.52 | £364.79 +14.02 £5.39 +112.14
79121 871.95 | 1770.01 | 2825.81 | 4038.20 32.98 65.71 264.41
+75.90 | £340.51|£326.11 | £193.48 £9.75 £7.27 £115.25
14912 1088.85 | 1967.53 | 3092.01 | 4392.29 45.11 71.46 168.64
£193.84 | £271.74 | +320.26 | +446.32 £9.77 +12.36 +45.12
21912 840.03 | 1776.11 | 2867.64 | 3956.32 19.08 73.22 118.01
£248.08 | £140.13 | £74.48 | £165.84 +2.88 +4.38 +4.93
Zh AdE AfoleA] BE S AES T F Q1 Aol 7t qlnt  P<0.01
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E 9 A= HAdS s EA
F1(H2)"| F2 F3° F4  |Duration(ms)®|Intensity (dB)| Pitch(Hz)®
b o] 1333.22 | 2278.14 | 3165.39 | 4231.14 189.10 82.14 347.24
e +269.80 | £146.42 | £199.28 | £137.54 +58.06 £2.99 +192.22
o1 1047.33 | 2087.03 | 2937.24 | 3764.78 19.04 68.16 279.65
= +289.05 | £266.93 | +281.61 | £198.69 +8.55 +6.67 +80.83
7012 977.19 |2040.90 | 2903.66 | 3980.87 24.38 69.62 144.09
° +121.53 | £542.46 | +160.81 | £318.48 +8.84 +3.93 +134.15
612.45 |1768.26 | 2888.10 | 3904.89 39.33 79.64
149 4 121.14
£72.42 | £121.99| £233.77 | £163.99 +15.66 +4.29
893.64 |1959.30| 2969.72 | 4221.17 20.64 76.28
21¢4 % 120.67
+399.94 | £391.28 | +423.62 | £298.25 +0.69 +3.82

7} ole) Apolel A 7}

e

do4E53(A, B, C D, E) o4 kel7t Atk @ P<0.01
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1) 3A]5E : Yorkshire

2) A 540 F 105

3) Ay - T FAkel A ARREE 9utg] o], 9ntg] o]ske] 7 1F o= HjA] sk
< BN ASHEH 1, 7,20 EEolA]

4)

g
i
of
23

DAT(digital audio tape)®} Digital camcorder, Time Rapse
VCR, CCTV, A8 7hdlets o] &sto] s 2D UAS 24 (TS 4
S/W: Canary 1.2.1%, Dr Speech®Pratt®).

5 AT
- AFE Aol A o Al AFTe] oy AT

)
3159} o A AF o] Fra,
.]
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o

2~ 0

ST

Ef 559 ol 44 AFHe Fuy,

A Bl mE AL AF Wskel ol fA AFT] Gy
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2 QA7 B Fue e ohigdh W ETE Aolel
FER dste] MAW FEY Aol 2 FAHA Lok wEHA IS Wa

2 397) 9] A-el o zsh Btk

=
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F 10, A JHAIe]l dBE AT (Ef A= 0 105)
24 S A1 P M- P AI-3 TOTAL
€4 2.82 2.56 2.9 8.28
1424 3.74 4.16 4.42 12.32
214 5.92 5.7 4.98 16.6

1L A RAe] AR AT (EF A= 0 9F)
23 F A1 FAM-2 S AMI-3 TOTAL
724 3.48 3.44 3.26 10.18
1424 6.3 6.2 5.58 18.08
214 € 7.38 8.56 6.5 22.44

o
:"Il.d..:- - §

a" 71 -9l s ARAlel A
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(2) 7, 27 A3 ol FA AFTHY FAAY AT

AGAA Ef 7 B2 AL oAl ATl FAAYA dFE Hole ALE

40

H
T ——G 1
™ =G 2
oF
]
10
143 729 1423 214y
HF dHF

(3) AAF 7 WE A=Y FF WSS} o FA AFTHY FAAY AT

O MAF7t B2B5F olF AFol

olN

Zhel AdE BAd 7, 14, 2193 A

E 12 A Bl mE o fAl AF el A (29 ko, BRaY)
NP 7 142 21
Group 1 (105) 24.18 36.3 40.68
Group 2 (95) 26.48 46.26 67.48
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¥ 13. Initial word of behaviors(sow)

Initial word behavior Initial word behavior
sit Sit Is Lie side
Lie side
st stand nr
+ grunt

(stand + lie udder)

g lu Lie udder
grunt

fd feeding dr drinking

bt biting

3 14. Initial word of behaviors(piglet)

Initial word behavior Initial word behavior
slp sleep wa walking
pst stand ru running
ps piglet suckling ma massage
rt rooting psi piglet sit
us under the sow
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EE 48 (rapid grunt), AH=2)
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9 949k 19 959 AEE /X1 dHEE AFAYS 3 Ays 18 965-E
%" 1017HA oF

G EfA BREY AE B3SO0 (TS P wHT; £
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2 % EH A% Aolg aest BED A nHE 3P

19 1029 #o] =X FA vElls 2443 click soundE o] §8ke] &9
= W=2%lor, durations 90% % stofX FEF AT Aol LY &8
T3t interval time¥ dB& Aol HE4E AT
2) PCAlol & S/W 24
d &3t interval timed] #A|oJE $8te] 19 1037 o] Labwindows/CVIIo]
= AHESte] S/WE A4S v PCE o] &3t A8kl
3) 12 &gt Ad
interval time® 9G&ol st F71E 317] Y5} interval times 35%F, 408,
45359 3%, dBO el tigt F7HE &1 flske] dB& 72dB, 75dB, 78dBe] 3
TToR 3xX32 Adgs AAsiglen, 74 5 65 YT 6522 T 6045
(Landrace * Yorkshire) & &A1&} ).
4) A= HA x4 24
12 A Aas 7xr HA 2de 28
5 2z &gAs Ad
ARE H4 21E MAD dx2T 652 AEF 65 F 125 (Landrace X
Yorkshire) & &Aleto] 221 g2t AES dleon, +=3# 3%, 4948 &/
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19 102, F3E A e E 2 ST click sound?] 3-8 (duration : 90s)
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o A Ay
D 12 28z Ay A3
12} 28232 A¥ L2 interval timeS 35%, 40%, 4589 34, dBS 72dB,

75dB, 78dB9 340 % 3x3E AAF}F oY, 7 A= 19 104 2D X 159 #
.

300

250 ————

200

—e— 72dB
150 —=— 75dB
—a— 78dB

100 |

Average daily gain (g/hd/d)

35 40 45

Interval time (min)

1% 104. Interval time¥} ¢l ME X FAES] ddSA= M)

9 1049 ¥ 15904 " 408 78dBE AFE 39S w M A=A
=Sk7] Wil (p<0.05) AElAF=rell QlolA 40+ 78dBE Ab=shi= Fo] HA A<
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% 15. Interval time® S%tol W& XfAEe] dFSAH

Interval

time 35 40 45

S(I;?Ezi Control
pressure| 72 16) 78 72 16) 78 72 7B 78

(dB)

ADG | 2255 | 2272 | 2295 | 2332 | 237.0 | 2464 | 2233 | 2244 | 2324 | 219.2
(g/hd/d) | £21.1° | £14.3" | £157" | £14.8" | £30.2" | 807 | +21.4" | £132" | +13.2"* | £17.2°
ADG : average daily gain.
&b p<0.05.

2) 22 A= A 49

12 2gA= AZeA] dojxl Ao olste] A o= AHAAE interval

time 40%¥ 78dBo®E x4 65
Yorkshire) & ZTAlste] A3k}

ol = e

H 23 5}

o

43,

1?)
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oA A hekt(p<0.05).
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70

50 |

40 —+_SSG

20
10

Suckling interval (min)

1 7 14 21
Days postpartum (d)

ke

T 106, A48 x4 T 14

9 107 A= g2k Ak Bladt ZloR A4S H
ShAbEol 2.58%, tlxTo Hit PAFEO] 3.16%E A AT TOlA H PAREO]
A YeEbs T (p>0.05).

A TR BEC] AUAY ghelele B9 wAste, WEo] =

— a1

EAR
weh=vA S wAsAl Bk whebd, ae AT ot mEY Ffa

H3HA %
F3h ERAES ERFDFS AAATA FUADE BAG] BBAEES Fato] BE
3 LGAENA LG WES ANAA FOEA P WAlo] ZolE o 47

2AFTe zTe) WAANLS 19 1083 gow, selATe) WA
Qo] chzel mstol A7 LEhon FoAHE AT (p>0.05). 2ATTY WY
AL B3t 6.89019 00, hET ) BIAALS 7 83U 17 Lhekue,
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Crush rate (%)

Estrus after weaning (d)

O = N W h» O O N @© ©

3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

SSG CG
Treatment

1% 107, Hd AR )
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1% 108, AT o] g A
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©1}(p<0.05), oI
we x] Al e Ak
oF oy gl Ef
AL HY AEHAE Qo] B
o oollEl BES Yy AEHA
of eato] A=A 9] A7t
= Zow FekE)

ATH(p>0.05). wehA, o3&
%Z}%ﬂ S &
Agol F927E el

Fo} A-f-apo] Wol g &

1 8

A7 &=

= Al
g 7]oid A

FE719 A

¥ 16 28AFo] EHAES] A o X g
T o = e b N
TE F5(hd) 13.0+0.0" 14.0£0.0
2= 179 24A4=5 (hd/sow) 9.5+1.6 9.7+1.5
d=olAts HFHF (g/hd/d) 112.7+20.7 117.4+17.8
AL | AAAZF (g/hd) 1,416.3+167.3 | 1,417.3%£157.4
A A (g/d) 237.8+£32.4" 264.9+29.7°
2149 AF (g/hd) 6,645.3+550.7" | 7,237.2+437.1°
A (%) 3.1+2.3 25%1.6
2E 55 (hd) 18+0.0 18.0+0.0
2 1579 25AET (hd/sow) 9.6-1.6 9.5+1.7
d=olAts AHF (g/hd/d) 111.8£20.5 119.8+19.9
=2 AAAE (g/hd) 1,404.6+162.3 | 1,355.5+175.0
A A (g/d) 241.7£31.4" 266.7+31.2°
2149 AF (g/hd) 6,732.1+420.7" | 7,215.0£350.0°
HAHE (%) 29+2.4 2.1+1.7
2E 5 (hd) 13.0+0.0 12.0+0.0
PE 159 ZH5AES (hd/sow) 9.5+1.7 9.6+1.8
d=olAts HFHF (g/hd/d) 109.7£22.5 112.6+20.9
AF WA A F (g/hd) 1,474.2+160.3 | 1,468.3=157.8
a3 —Z—ﬂl%k (g/d) 202.2+26.1 207.3+27.1
2194 A% (g/hd) 5,927.3+684.0 | 6,029.8+648.2
A (%) 2.8%£2.3 2.5%2.4

D' Mean*SD.
> p<0.05.
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