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BAEHREE : BAAEIEIALEY
HAAL S £ LB HAKTR B2HE "

BN Y B ERCY A Y

Wt EHEE - 11246 H 13 H ; #2HE : 11249 H 23 H

W R

B A YRR o B EEEEE A OE/E - L TEME > REESAEERMREZR R e #1E
AR TECaE A - A5 AHBEA 24 (automatic milking system, AMS) EEHUGZ5E A ST 2 ~ fE
TR TR - AP EESEEH AMS 1485 - SR Z B8 A 458 A AMS iR - A T8 -ALES - Redipas - 4848
TKEE N HEH S > WstHE B A TE M EH BRI A TE 2 - AEEDSG LAEER
= BEECEH AMS 2SR FIEE > sRDLERE RO E AT AMS 2R > 2284 10 P45 H AMS 1
SZHIMGHRE 2 53T 8 P - STEREBEAURGE AP L B U T BT R - ZFEEEN B EAR P A BE R
T e B A FF9% e (Wilcoxon signed-rank test) SR EET AT o 45580 » [ AMS BER A TIHILAT
TR IR TE(E (P < 0.01) s FFXIBILA TEEZERK (P <0.05) s FHE AT IRAAEEEE LT (P <0.05) ;
FBAEATEGERE (P <0.05)  FATAAMBEATLEFEFE (P <0.05) ; GHEAMRMEE - (P
<0.01) ; ¥IGEHAEEBEZRA (P <0.01) - (4 ERIIFAMAR | RO IEEHALERE 52 kg (P
< 0.01) ; AMS R4 EE (cows per robot ) FEHEN 1 RSP EHAEE 1.1 kg (P < 0.05) 5 ZEHA AMS 1Y
RS AE P AR M E A ERANTEES (P < 0.1) - (HENESSAKEHREE B (P <0.01) ;5 (FRHEEFE
A F LD AMEE LT (P <0.01) < {HHAMS Zi% » Faw RSB F > Y4 FBU AS RS0 A B -
ARWFCHEUR » [ AMS RS T/E NBUEMHE U D > KRBT & W FLIF R s R e T At A -

RefiEE - HENRILAS - AT~ £ASE - KERE -

&

2015 4 4= tH FL 49 A 25,000 [ 47 5 5 A B 8 8 A % 4% (automatic milking system, AMS )  ( Barkema et al.,
2015) - WgefsH AMS o E 3473555 81 17 (Bentley et al., 2013; Woodford et al., 2015) - AL @ $73555 81 1)
e R EE A G 2 RE A 6 B iR B E R E B2 () AMS 2 F[H (Mathijs, 2004; Heikkild et al., 2010;
Tse et al., 2018) - {1 AMS o] (£ £ 4= & {2 fF DL i #LZE & (de Koning, 2010) - [FBHE S H05 U s (Tse et al.,
2018) = JAUEIEIRE » A BT 88 B AE 55 B Y o/ NRES - (R AMS EERE #4475 L (Conventional milking system,
CMS) JFREEWINEFE %Ugzs (Salfer et al., 2017)

H AMS HEVDZE N ERKE N AL EE - WA WEREAEFELEHEE > e bsE S > H
EN IR SRR BRTSEE A T R E5 2 AMS » IREEAREDEA 2 » & 258 TR - BEREE R
NEFET 25045 - B TAF A SRR AR G A 7498 ~ B BB - o H TS B S T %
1 (Butler ef al., 2012) - BONIHZE B H AMS LA 4 18% — 46% HY55E) (Rotz et al., 2003; Mathijs, 2004;
Bijl et al., 2007 ) - {H[EFFFRZEIEA AN TIZERE AMS $EAE > DIEEE AMS AY7B /R (B -

Matson et al. (2021) FHAELEERE R > I AR AMS (UHE5 T - SEEEE 110 SR > SEEEMHEHE 2.4
2 AMS > —2 AMS AT 47.5 B4 - A HBIAERE 36.7 A7 0 AAERER 4.13%  AEAER 3.4%
S RGAHIAEEL 186,400 cells/mL - fEF/E JTHIERSEH AMS A AN FAENE S ENE(L » RERE A Em
H AR AMS REE A RSH ELAE 08 & & (Svennersten-Sjaunja et al., 2000 ; Hovinen and Pyorila, 2011) >

(1) A E SR P 5 2E 2764 55 -
() B EE R ItE s -
(3) #EEAE# > E-mail: tpa@mail.tlri.gov.tw
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B3 b 7E AU (S AMS FYFLAERG & &8 CMS UK - ILENE S EAIfE#ZE Z 2  (Shoshani and Chaffer,
2002) o ZREEAVIHICE E BN AMS % ARSI EEA (Salovuo er al., 2005)  Tousova ef al. (2014) FriETiffizR
TLAEFL A AMS B AN BIAE A E S BN - Tse et al. (2017) HYRFZEFFEH, » {1/ AMS AYHI5AK FE B HA
TEFIELL EAIREE - A AL E A BRENRE - BOSIE CMS BT AMS SEIERACHE 30 {# H Ay E
HE - AW RREA AMS BYVEEHIE 6 M A7RE0E 1 — 34 HAAmBEWUKE: - FEERSHI B e 484 M EReS
SN ESIB AR, (Meskens ef al., 2001; van der Vorst ef al., 2002) o

AT 20 FEAREE AL A SRS 50% » HAEFLEREmMEE A CED - R TERME 2017 FTHRRREEZE Y
FEABPTHED) T AR EAILENESE ) 5TE AL KIGEEESE A (R - 658 - B - BFERI SR
ERYCSSEIANTT - CERGR R TAYNEE - SRR ERE TIFEEEBE - i TR AMRH MITERE - 7®
2017 /9 H 20 HFRIEE S — 2165 AMS (Lely Astronaut 4) - 2019 fz 2020 Fj2 & s g A L& 77 Fir S 48R
BRI AMS (Lely Astronaut 5) - ZER - ILREZEHERE A EET#HSE - L& FTrES SRR
HIR SRR » Ehl 7 BEA(E A AMS Fiffe 7 HRVHALZE R - 1871 1.7 — 20.7% » ZLHEHT 3.9% » F.&EH 3.18% ; 22 51
FLATY AMS #83, » BEH Y 6,500 AFFERIKF LR © AMS 5 HFEELY 938 [HHE - FHTHIE 14 /NFHIAT]
PEAL T - FFELITETE 105 ErT TESZH » fEH AMS VLU AZ S A ER CMS » SEETEAE H &% H 9,000
TEULA -

Is R PB4 E MR ML - BEME > BiE TS E - [FFREECE S EE L - BIBEE)
HERME ~ /N B BhaREE 40 & B BRI SE PO IR R TR B A DUE T A A E T S EH - K
DSBS GRS A S S AR AR ETTAR o SRR - TAERARTE S - 2 2022 EEREETEH 16 2 AMS - H
BT AMS B AFiIR SIEAASE ER AT H S BT B - Rt AR RS EEA 45 AMS
B Sa AN TEE(L - A EE Bl - B4 FEE - KEEHESHEE > DEHEEE A4S EA AMS Fifg 2 i -

M A

L YOG AR AR SR
H 2007 4% 2022 4F1F - BNEF 10 PSS 16 2 AMS - AR E 1L AES H T HE L1410 H 30 H »
Dlgg s ETTHEH AMS 2SR FIEE - Sl ERERE A CEH AMS 2R o 2ERHE AMS JE
B SZ 85057 Pk B AL - S - ZEG - 2RETRERBKRIE 8 HUGEMNE | » $EG6EHE
200 — 1000 55 - {5 F] AMS Z-5E% 20 — 200 55 - {# ] CMS 2-5E% 20 — 350 55 » $I51HFE 0.8 — 8.0 /AHT » CMS
P EEAZ - BEA 22 - 22 532 HACER 1 — 4 2 AMS (Boumatic fifffy 1 ZEPF
o= > ATARAE 120 BE4F 5 Delaval (i Kz Lely fnfERI £y 1 Z Ak 60 UH4-) > Boumatic ffi# 1 F ~ Delaval fif# 3 = -
Lely fnf# 4 F > {HH AMS BRE53A62 0.5 — 5.0 427 ] -
II. HEHREAE
MGaat REEE - HEEREEE  BEERG —EEAHEM - FHRIERPIGNETES - MERE
SAEEEESITIEE (1) UGB (LEEE -~ (FH AMS JRAATEE - (F AEARIAL LAGOLAFEE) ~ (2)
YOS (NE) ~ (3) EAFmILLLER - (4) AMS#i8 (2) KEhE -~ (5) TEAEAE (n) ~ (6)
HAAMS (VHEA ~ (7) AMS 4FEFEIFHBARE (n) ~ (8) ZA AMS FifR R A THAAFER (h/day)
BLANTH (n) ~ (9) HA AMS FiigERIEA TR (hday) BELATE (n) ~ (10) HA AMS FiigE:
A TE L E GrEigt) ~ (11) EA AMS Fifg X EFEALEEEE (x10° cfwmL) ~ (12) ZA AMS Fi
B A E R ASAEE - (13) BEA AMS e A A ER (AWH) ~ (14) HA AMS FitggH/KEE - (15)
HA AMS K CMS FHMIRE ~ BMERH ChElEr) - &ETEZRIE (16) HA AMS FikE HE AT EILS
GHEL ~ (17) B A AMS Fiig A TAEAMFTEALLTE - (18) HA AMS Fitss HEBMAFFIHREALTE ~ (19)
AMS FRFAHEEE > STE AR -

15 A AT AETEE (FE/ A ) B) = SORILARTEE /LA TE o eeereeereeemeesme oo (16)
TN T8 (BT ke) = A T TG A TR - veeeeeeereesee e, (17)

HAFBRAL AR AL L& CHrEoT/ head) = (45 ABFL TESZHI/ 30) / AMS B CMS JAFL A HE0E% -+ (18)

AMS BB TS HELE = (B AMS S A-TEEL /AT AMS B v vveeersrrrrerer sttt e (19)
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L &Eato3r

L.

B g g d A Excel 54 EL £ #UEE (Microsoft Inc.) #2%#81% » #¢ A R @2 ( AR A 3.2.2, The R Foundation for
Statistical Computing Platform, 2015) #E{T574f » DA P < 0.05 FBAZE/KAE - SIS EEUERI ST DL ir 8k d 7y
fr¥ETH - S TE MM R A S i 372 S e DL Wilcoxon signed-rank test fit BRI 7AMETT /04T « Ryl T &£405
BN AMS BP9 HAERE (kg/day/head) -~ 425 K BRI ARG ANHRE 1425 K B 2R P39 S8 AL 48 A4 TR SUAE A
SO ER TR - PSR SRR T S A R, o AR AR M A R R B A AR (visit/day )~ IEL
AEFHE (n) ~ AMS IRIFAHRELELE A AMS HUBERT (4F) ZRif% -

IR IR

LI AMS A2 T RS ITRECAIE | G THRAFTRIMD IR AR 2 & 1N (8 1a)
BRI TR ROTHE 30 B 25 A (B 1b) » SHEERE (P < 005) © SIS TABPIBIIE S
3B o) - 4 A S ES A PTRAL FRBT (L BOT BI 36.7 R 47,558 (I8 10) AT (P < 0.05) -

(a) (b)
35 7 P =0.008* 55 1 P = 0.049*
E 3+ ‘ 1 £ 5+
LY £ 451
E ' HERS
§ 8 351 )
.‘5 1 5 1 + 'E 3 T I:l:l
- a .
= 8 25+
0.5 J» 2 1
Before After Before After
(c) (d)
°T 120 = *
5.5 + _ P=0080 = 7 e
S 42 T T g 100
=] 0 —
g 4+ g 80+ T
o
= 3.5 + E
E 37T - £ 60+ T R
§ 25 + 2 |
= 2+ 8 40 + i
=
15 T 'g 20 1 <L
1= Before After Before After

L ZEE[ER] AMS &S5 T RS IFTRER - (o) BRATHEAFRERRE (b)) EHBS A TIEARR AL

(c) FHESGIHEAFMBAL : () BHEATEASIEE - * ForBEER (P<0.05) -+ FRHIE -
JHEP IR Ry AL E

Fig. 1. Labor changes before and after AMS installation. (a)Time of each milking; (b)Labor of each milking; (¢)Non-milking

II.

labor; (d)Daily cows milked per labor. * indicates a significant difference before and after AMS installation(P < 0.05).
+ indicates means. The horizontal line in the box indicates the median.

A TE S

ZEHE(H ) AMS RiT{& 5L T S LA 2 - 9 AL L& %o 51 K 126,000 & 105,000 7 (& 2a) -
AT EFATRIMA TE T rE 1.75 K 1.27 7T (8 2b) » EHEERE (P <0.05) ; GHEBEBAATTREAL
THEr% 38.19 K 25.56 7T ([ 2¢) » ARFEZ#ES (P <0.1) -
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(a) (b)

300000 35 .
g P = 0.049* 5 P=0.019 .
£ 250000 + e 37
E x 1
% 200000 + F 25 1
= s 21
[3
£ 150000 + . 2
5 — - g 1571 L
E 100000 - oql —
% [
- -

50000 — Before After 0.5 ~ Before After

(c)
_ 807 P =0.075
é 70 1 _I—_- 1
=
S 60 |
% 50
] LU . I
£ 30 + d
20
1 1

10 Before After

2. ZEEER AMS g TEZHEE - (2) BAEATLE (b)) SATEAMBEALE S (o) &H
BULAFFTRMA LR - * orEEZR (P<0.05) -+ FRPIE - TIETAYREGR R PR -

Fig. 2. Financial changes before and after AMS installation. (a)Monthly labor cost of milking; (b)Labor cost per kg milk; (c)
Daily milking labor cost per cow. * indicates a significant difference before and after AMS installation(P < 0.05). +
indicates means. The horizontal line in the box indicates the median.

L PR R AL S

BN AMS (4 5L R L 2 8 (L AIB 3 > 0L A R4 P R B 8 x 10° B2 1 x 10° cfu/mL (
3a) o AL EEMAEERBRIE TS | x 10° % 2 x 10° cfwmL (8 3b) - 487 < AN H Ry 715 18 R
16 # /mL (8 3c) > gL AR b Ry FI 5 23 B 22 8 /mL ([B]3d) > EMERIEER | GHBIERT
RO R K 2.00 B 2.85 % ([ 3¢) » My A TR DS 73 % 95 W ([ 3) > SABEERT (P < 0.05) -

DA LA MR (T S HO5 A AMS T H LR (kg/dayhead) - AR HETHMA MATIIRELIL
R R SIS IR TR (visivday ) ~SULAERETEER (n) - AMS FRRS/FHEEL ST A AMS (BFR (4F)
2Bl o GEREET o SRR | KT I LR 5.2 ke (P=0.007) 5 AMS JRFSHEELARRE T 1
BAETA HAER 1.1 kg (P=0.036) : 2 A AMS W (P=0414) ~UFLABEER (P=086) BTyE
O LRI - HIRIAT (P=0.142) BEF (P=0780) VAT BAEBIEIE R ; WAl hn
FEEIA T (P=0.188) REF (P=0229) T4 BATBUIREI SR AMS [RFFELFIBIATE (P=0.258)
REE (P=0.135) VI AMIEEREE A AMS (ISRHIEAS (P=0932) BEE (P=0973) T
S BB AR - A AMS [RSRIEEA T (P = 0.065) EZE (P=0.076) THIMFL L HE 2 &
RRGRESS  E2 A 0.5 28 3 AR b » (RN | 4F G FBRRT o 53 BB I IS4 7R 5.3x103 ofwmL B EI 7R 1.6x103
cfwmL PISGEFLAAE R IIREAT (P=0815) REE (P=0342) TIOGAMEHEREENG
FAREEREIAT (P=0.635) REE (P=0.972) VAL HBEEEMG 51 AMS BR/ELFIEATE (P
= 0.878) REE (P=0.845) TI94u7 40k ERIRTEER % -

V. /KB 5 P R S e 2

ZE( P AMS Al /K B R A e > 2 (L0 4 - 5053 H /Kb (05 RIS 3,260 7 3,800 7T (
4a)  HEEERTE (P < 005) 5 By ABE BRI HI % 60,000 K 62,000 76 (18 4b) - EEIEAR ; EHE
LA e b (BT Iy 185,333 1% 587,857 ¢ (B 4c) » EEEEHESF (P < 0.05) i FEF A AMS HEA 0.5 1953
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T Lac A F A Y 807 Al Ry 225,000 Kz 350,000 7T ([ 4d) - AHEIIZiEEss (P <0.1) -

(a) (b)
27 b 0425 T %7 P =0.179
H =0. T30+ 1 '
8 20 + —_ ! g
3 —|— : 25 + T
§57 E 20 1
£ 401 . : i 15 1 .
5 £ 10+ ’
T 1 [ T
= 00 Before After = 0- Before After
(©) ()
z 350 T 3 400 T
5 P=0.142 3 . P =0.622
§ 300 + ' ! g 350
§ 250 © 5 300 +
: 250 I E T
£ 200 + * - £ 250 +
3 - . 5 .
s 150 | £ 200 +
£ 100 L T 150 1 L
= 50 Before After S Before After
(e ()

T . 160 |
< 0 P=0001" P =0.014*
7 47 T 140 | ]
§ 32+ T g T
g 51 T 120 1
: 1
g 28 + : £ 100 ¢ +
=]
g 26 + B +
E: 2.4 + *S' 50
: 22 2 T J» L

2 - 40
Before After Before After

3. ZEEA AMS FifgAEE RAME 8L 0 (a) RALFTREFRY S (b) HAEBFREEFE S (o) #HL
AFRAINE . (1) A EFRAMEE . (o) BEHEARR () BHEBHAER - * TREEER (P<
0.05) ° +FoRFIIME - TTHEFHIRELR R P -

Fig. 3. Milk production and quality changes before and after AMS installation. Milk total bacteria count in (a) winter and (b)
summer; Milk somatic cell count in (c) winter and (d) summer; (¢) Milking frequency per day; (f) Monthly milk yield
for each farm. * indicates a significant difference before and after AMS installation (P < 0.05). + indicates means. The

horizontal line in the box indicates the median.

f @

AR AMS s R A TIRIALFTHRRRE - REEYIGEMA4%E AMS 53, - 75 N THALAULALF
FHEUTRE 50% » fEMAAFTEBCREAGROR T » A TEBEE T > Al HEATTIEILA-TEEIE I T 22.7% < Bentley
etal. (2013) Kz Tse et al. (2018) HEBLARHZE AMPILESE » Tse er al. (2018) WFZEEE R » 530 [ A AMS HIIE R4
B0 8 A 1% B AHREAY TAERS R H 5.2 /NIEFEZE 2.0 /NBS > /D T 62% o PRIFEAL T/E S8/ sk D 2o LA
77 16% > FL&ESEL Tse et al. (2018) WHFTEURPIGEALARRIATEI A TIH 2.5 AV 2 2.0 AMH[E - HIEFEALS T8
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okt « 8N~ IMBUERE ISR > IE I TIEEARED > 55 T AR L8R - AollaiEny TE AR
NBERB IRV EL Tse et al. (2018) 5RA > SELATHERY 8 5T - ARSI A SR AL TIE A%
PR AMS s > [FRNEEEM AMS RiE 4 s m B SR ARG awHiESE - 5550 4 FYeGAIR TIEERD
LSRR ER o3 AT © Tse er al. (2018) HEsmAER/VIE R ZHT > YOG EH BBV FEK BRI TFEFETZEAT]
dEE - NILFRERGHRERER T - WS 72 e A SBERERV AR - FDAVEERAE Bijl et al. (2007)
HbFE el B E] - JESERR R LI AN B BEA/NER D - BAEET IEBEER - SSAVITEER (Butler ef dl.,
2012) - iS5 E) S TARNE - FIROEE AMS (VBRI E S TIEES - KR AMS (AL AT T -
FAFEALE T U BEERET 16.7% > HRMEM AMS FHEEAAEENI - AT EARTREAL LE T 8#EE
AR T 27.4% - HHAEEHEELA TR LTEEAR RS -

(a) (b)

7000 + 300000 +
_ P =0.001* P=0.107
£ 6000 ' 1 £ 250000 . -
% 5000 1 : =
8 T g 200000
& 4000 + g
5 £ 150000 -+
> 3000 + ks
£ | % 100000 ¢ . .
$ 2000 + £

1000 : = 50000 +

N Before After . —
- Before After
(c) (d)
2 1200000 -+ 900000 _ P=0064
23 P = 0.002* £ 800000 +
% 1000000 + ' ' < 1
8 T 3 700000
g 800000 + 600000 +
c o i
€ 600000 + . g 500000
g 2 400000 + N
s 400000 + - 1
8 :_°: 300000 ——
§ 200000 + a § 200000 + T
£ ol . £ 100000 +
< Before After 0L
Before After

4. MR AMS BiEIEA TEZHEE - () BAEATLE : (b) BATEAREEALE S (o) BH
DA FTREATE » * ForBEE 2R (P<0.05) - + FoRPIE - FHERAIERLG R P -

Fig. 4. Financial changes before and after AMS installation. (a)Monthly labor cost of milking; (b)Labor cost per kg milk; (c)
Daily milking labor cost per cow. * indicates a significant difference before and after AMS installation(P < 0.05). +

indicates means. The horizontal line in the box indicates the median.

{HH AMS AR T 4R R ERHEH AMS g8 e HE P U EsmEE 28 > £ 8 Edg+ - 1 E
P54 R EFEMAIRISEAERERE - | BB AF R E S ERFBAE AR LI A RTISE - 8T AMS
A —E FEl A HE LT B EER TR T R Ef S E - BEXHNRLETXE - ZHE
HIHG T REC S E s AR R LIRS A AERE - LA EGARE R - — A UEHEE R TN
BRI R » ASERAEEEIR SRR - RItHSREAREIHES T KZETERH AMS £ EHEEL AR R
WFEE AT R - S tE A AMS B R ELAE P 484 M8 2 SAHRIAVEES - BURTEE AN =F RN AMS @A
Ha R BRI > PEAEFREL Tse er al. (2017) HYRHFTEENT » (E ] AMS AYSU5 S R 2 S (F R E R W - LA _EAY
HER -

{1 AMS 2RI RS AR & T BN 4R R B R MEE =R - HIY AMS e R BRI AR IS E R - 1242
S HEAL AR SRS AR B L P DL RS R 7 S R GE Y A B HETT 77 BE  Tse er al. (2018) Eil Svennersten-Sjaunja et
al. (2000) WYRHFEIRZRT @ (EF AMS {2487 P RS AHREEL N IEE0E EHFFF - {H Tousova er al. (2014) GHFTHRETE(HZC
AL A AMS FYEE » GEREUR » QAL TP RSAIRRE T IF o ST DL ESIRVIFTER R » [ER AMS HI4E ARG 4H
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A B (4475 7, )7 =& (Shoshani and Chaffer, 2002) - AFIERYASAAEEE R ALl EWFFEAEML o EA R EHYEESR
GEEL S ZRBHRBZE R o [ AMS 1244 3 AE 4RI S H 142,000 cells/mL £iE 34 i E] 208,000 cells/mL ( Salovuo ef al.,
2005) - SyAEWEREH > (EH AMS fYAEFLRSARREEY 193,000 F( 302,000 cells/mL [ » HELE&HFL S (Rasmussen
et al., 2002; de Koning et al., 2003; Hiitio et al., 2017 ) - van der Vorst et al. (2002) For » FFF2E ~ {5E] Faihg - MI5E
AEH AMS |19 1-2 4F » Z8ZL S 4RSI Y 2] 202,000 — 312,000 cells/mL - {HFLIE & FWE - FfEZE 191,000 -
277,000 cells/mL ° 7 Tse ez al. (2017) HIBFZET » TREDREE AMS AYHE5EE RN R S W 4R L AR - AR 2
A FBEIEHEINTRE © Tremblay et al. (2016b) £ - FHANEAERIHFTAE R BRI H AMS AYAE AL AS 4IRS CMS 1= »
{EFE B YR T AR R R FT RE T - SHTEAY AMS 28 A PP - IR AR SE RIRE R A AMS HYZE 3L,
Re AR A -

H 7 AR A AMS RG-S AR > — R DUEE CMS 12 KA L BHERATAAER - %
W58 ( Wagner-Storch and Palmer, 2003; Hansen, 2015; Woodford et al., 2015 ; Tse et al., 2018) » {E{H4 A 7
FEHA R AMS 2 1% A EER FTIRT » SEHE ANy 2 — 25% (de Koning and Rodenburg, 2004; Bernier-Dodier et al.,
2010) - dLZFEER AMS #8035 - GHE4EHEEHESE R 32 /AT (Tremblay ef al., 2016a) - Tse et al. (2018)
DeVries e al. (2011) HYBFFEII80RILE RSB A R E AR - 2EHE AR EIEL ARG EHE RSN AFNAEER
T (ES 5 2022) o (] AMS 478 F A LI 33.67 AT (5 M4 LA ST H B AL 25.76 10T > (51
AMS HyFLE BEE A ESIR LS H 30.7% » EAERMA A KBS 2 3.1 K - —EEEH AMS Ve - BB
R PERIPHE R ERENICE > EAXEHEH 2.1 208 h0E] 3.2 REFAEZ 7T 9% (Melin et al., 2005) >
Kb7e 2 GEFEAEAHLL o Bt A ERER RILER NN FIR ARG - olE SR R i e b AV a1k
BT RU AR 95 AL B > IR L S RIS AL B = (Migliorati er al., 2005) < Spolders e al. (2004) HIf
WA AMS B35 - RAE—RERIVF-EGR A AXBOE Imie At LER -

{HH AMS 1245 A /K E P B =it E AT (B 4a) - HHUSEA AMS Fith /KR EZAKE » {H AMS
BN Rl b KIEE IR E G HTIN S A - CUEH B AKIE R ESR » BB AOKEEN - % KK &R
EER o [ AMS Y5 TR ALk 4 B A i A e S AT - & T RS B B AR I L e O
B PSR A R SRR - TR S BRI E A AMS JI2 00 I B 5 i e 1 [ AR N 1T
FEPHENRE - B EESEBEN - Kt AMS SR HAEEEAEER S ZRA - AR 8 MHUETE
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Abstract

In Taiwan, dairy farms have increased their herd size, but labor shortages and aging are causing problems. These
issues could be resolved by using an automatic milking system (AMS). Mechanization and automation will be the future
management model for dairy farms. Our study examined 8 dairy farmers' experiences with AMS, discussing labor
management, milk production, somatic cell count, total bacterial count, water and electricity costs, maintenance costs, and
other items. In addition, we calculated the changes in labor cost per kg milk and daily milking labor cost per cow before
and after AMS adoption. In order to collect data, we used an online questionnaire, a telephone interview, or an in-person
interview. A total of 8 out of 10 AMS users participated in the survey. Means, standard deviations, medians, and quartiles were
calculated for each item. The Wilcoxon signed Rank test was used to compare two medians of variables. Labor significantly
decreased before and after installation of AMS, including time of each milking (P < 0.01) and labor of each milking (P < 0.05)
; however, daily cows milked per labor increased (P < 0.05) . After AMS installation, monthly labor cost of milking (P < 0.05)
and labor cost per kg milk (P < 0.05) significantly decreased. Daily milking frequency (P < 0.01) and monthly milk yield for
each farm (P < 0.05) significantly increased. Each milking visit increased average daily milk yield by 5.2 kg per cow (P < 0.01),
whereas each increased cow/robot reduced average daily milk yield by 1.1 kg per cow (P < 0.05). Installation time period
had a tendency of negatively correlating with average total bacterial count for bulk tank milk (P < 0.1). Water consumption
(P < 0.01) and maintenance costs (P < 0.01) increased significantly after AMS installation. The installation of an AMS does
not influence the somatic cell count or the total bacterial count significantly either in the summer or the winter. Overall, the
number of workers decreased only slightly after AMS installation. Those workers were usually assigned other tasks by the

farm owner.
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