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Abstract

Taiwan has a subtropical monsoon climate and is subject to extended periods of high
ambient temperature and relative humidity. Thus, heat stress becomes an important
negative factor on dairy cow performance in summer. The most common cooling setup
in Taiwan is the feed bunk soaking which will increase the relative humidity of the barn,
and make the feed trough wet. Feed bunk soaking is mostly installed in the lactating cow
pen, and is rarely installed in the dry cow pen. Studies have indicated that heat stress
during the dry period has a negative impact on the performance in the subsequent lactation
period. Therefore, the aim of this study is to provide dry cows with group soaking cooling
treatment to reduce the impact on the microenvironment of the barn, and to evaluate its
cooling effect and the impact on cows.

This study conducted at a commercial dairy farm in Taoyuan and divided into 2 parts.
In the first part of study, we put the thermometer which can automatically record the body
temperature into cow’s vagina. According to milk yield and day-in-milk, the cows were
divided into low yield, medium yield, high yield and dry cows. In each group, 2 cows
were assigned to the treatment group and 1 cow to the control group to evaluate the
cooling effect and difference between feed bunk soaking and group soaking. The second
part of the experiment studied the cooling effect difference of group soaking starting at
different periods. The cows were divided into the cooling during entire dry period (Dry,
n=06), the cooling during transition period (Transition, n=6) and that without cooling
(Control, n=6). The effects of cooling treatment on the microenvironment, antepartum
physiological and behavioral performance, postpartum milking, reproductive
performance and growth performance of calves were monitored.

The results of the first part showed that the virginal temperature of middle and high
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yield cows was lower than that before treatment (P<0.01) for both feed bunk soaking and
group soaking. The virginal temperature change after the group soaking is significantly
higher than that of the feed bunk soaking. Accordingly, group soaking was tested again
on low yield and dry cows, the virginal temperature of treatment group after treatment
was lower than that before treatment (P<0.01). In the second part, the respiration rate and
core temperature of dry cows with group soaking during the day or night time were
significantly lower than before treatment (P<0.01), and they also had more daily footsteps
(P<0.05). The Dry group had more rumination time than the other two groups (P<0.05).
After calving, the milking performance had no difference among three groups. Lower
first estrus day was observed in Dry group (P<0.05). Retained placenta were found in
Transition and Control groups. There was no deference in calves birth weight among three
groups. The daily weight gain in 2 months after birth was tended to be higher in Dry group
(P<0.1). The difference in body weight of calves in the Dry group increased with age
compared with the other two groups. The under soaker area in the group soaking had
higher relative humidity and THI than dry cow pen (P<0.01).

In conclusion, group soaking for dry cows throughout the entire dry period in
summer can improve the prepartum physiological condition and postpartum reproductive
performance, and the group soaking has no effect on the dry cow pen microclimate, which

can provide another cooling practice for dairy farmers

Key word: dry cow, soaking, cooling treatment, reproductive performance,

microclimate
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Figure 1. Body temperature variation with different environmental temperature. (dos
Santos et al., 2021, adapted from Ehrlemark and Sallvik, 1996).
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Table 1. Different heat stress models for formulating temperature humidity indices

Formulae References
[0.4%(Tap+Twp)] x1.8+32+15 Thom, 1959
(0.35%Tap+0.65% Twp) x1.84+32 Bianca, 1962
(Tav+Twp) x0.72+40.6 NRC, 1971
(1.8xTap+32)-(0.55-0.0055xRH) x(1.8Tab—26) NRC, 1971
(0.55%Tap+02xTap) x1.84+32+17.5 NRC, 1971
Tab+(0.36xTap)+41.2 Yousef, 1985
(0.8xTap)+[(RH/100) %(Tav-14.4)]+46.4 Mader et al., 2006
(0.15 x Tap + 0.85 x Twp) x 1.8 + 32 Bianca, 1962

Tav=Dry bulb temperature
Twr=Wet bulb temperature
RH= Relative humidity

Bohmanovaetal. (2007) vt i SN FRGFALR > F &3 b4 G
BECFBRFFEERERBRZ O T igk F BERIRE ELARBBEE RS o
% THI ((1.8xTdb+32)-(0.55-0.0055xRH) x(1.8Tdb—26)) + ** 72 prp| & 4 & & s
HERAY i Wk Ay o ptpEE B & B F RIS Y b agE 4] o § THI < 3% 89

4
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RELATIVE HUMIDITY
DEG DEG 0 S 10 1S 20 2% 30 35 40 45 50 55 60 65 70 75 80 85 90 35 100

F C

7z 22.2
73 22.8
74 23.3
75 23.9
76 24.4
77 25.0
78 25.6
79 26.1
80 26.7
ar 27.2
82 27.8
83 28.3
84 28.9
85 29.4
86 30.0
87 30.6
88 31.1
89 31.7

1_8A\
90 32.2 79 80 81 B4
91 32.8 79 80 81 @

. 4
92 33.3 80 81 4 85
93 33.9 80 3 84 85
94 34.4 m 84 85 86

95 35.0 84 85 86 87
96 35.6 85 86 87 88

103 39.6 78
104 40.0 79
105 40.6 79
106 41.1 80
107 41. 80
108 42.2 81
109 42.3 81
110 43.3 81
111 43.9 82
112 44,4 82
113 45.0 83
114 45.4 83
115 46.1 B6 85
116 46.7 86
117 47.2 85
118 47.3 85
119 48.3 85
120 48.9 86
121 49.4 86 38790 92 93 95 97

Bl 2. 52 # ?ﬁs‘éﬁ;‘i&ﬁ?iﬂi&%&#ﬁ&%ﬁﬁ % e
Figure 2. Temperature-humidity index table for dairy producer to estimate heat stress for
dairy cows. Deg = Degrees. Relative humidity expressed as percentage.

( Armstrong, 1994 )
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Figure 3. Hourly measured average respiration rate vs. average body temperature and
prediction of linear mixed effects model (Atkins et al., 2018).
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MmoEAR L RS FERATA A N R A A KA " Mk 8 £ (Dasetal., 2016 )-

C. &k~ 2FAHi75

FhRAF hddrenp RF5E 0 v FRFRG RIS ] 0 I TP
WS Rt B BT OUR AR b R BRSO mEAR L
S G A F AED K- BRI EFADREF M TRLERA L
F B Fl47if edg k2 -~ (Schirmannetal.,2012)« B 8 kB iF 2 g & 2 LA 5
fEA A RET P B 5o blhel 2 L ERAB KR SERCFRE
Trik 9 2 kBB AL (Tuckeretal, 2008) « #2 a2 & kgt > ks 220

AR T EETR EEERSS L TR 2 2R 2 LA 31 TR
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FRBEERAREIREERAFE > F L 1Co4okEY €12 12 2 7/p (West,
2003 ) °

FLMT R RIERRIS L PR N % R R e g
R  EE A R ARG et G R R R R Gk
7 % (Chen et al., 2013; Chen et al., 2016; Ramon-Moragues et al., 2021; Tsai et al.,
2020) > » BLP|TIEE F b ehk & {7 5 (Mischner-Siemens, 2020; Abeni and Galli,

2017)c F B 7 5t T AT ALY 125 2P ek (Physically effective neutral

=

£
detergent fiber ) 7 £ #2581 ¢t B @ = m%‘n?f‘sg# ¢ % MR § onid #0 1 (Motility )
ety R S oA FEE e T3 RS E R R (Attebery and

Johnson, 1969 ) -

(Z)~AF 4R
(RGeS RN ’3‘;]"\ ¢ S 3 By 2 # 9 d (Activeinvolution ) » T fjw 5t
Bk (82 WE A o RGBTSR BB D 2N ARk B apE Y 5 fE 2R & (Steady
state ) » & 2R FUR R 5 {8 EE #F 7 (Redevelopment ) s pt PEE 4o 4 5L 4
= (Lactogenesis) fr4= 5t 4 = (Colostrogenesis ) (Hurley, 1989 ) o st i #2.5* “fjl R
SRR e £ qrins LAT 0 AR T - Foof S0 T Rn s 4 o i R X eh
skt b g e (Taoetal,2011) 0 F)pb A gp 5L 8p AP g = é‘cﬂf‘w "% 3 zﬁ”f]li 3T A

G g s € X f 5 B F (Fabrisetal, 2019) -

ol a;]1 it el F T REF P E AW E AL L (Hurley, 1989) 77 3
Bricf Py 2P HATE AL #2 5 Fedlad & pfoatig it < £ ? i@
it §od F AR 2 R S T8 F 8 1.4-7.5kg/day( Adin etal., 2009;

Davidson et al., 2021; Fabris et al., 2017; Fabris et al., 2019; Tao et al., 2011; Ff »2019 )-

12

doi:10.6342/NTU202201416



g

é_ﬁlﬁi’ﬁ%‘iﬁ“f TERATIRPEAEA A2 B R ﬂ‘]?zx%%‘-@f}'“’ﬁlﬁm"’?
DL AT R R éﬁ%l“Tkm*‘ §o POt R L AR At s A F U

e 3 78 5 B F i (1.0 vs. 3.3% ) (Adin et al., 2009; Tao et al., 2011 ) o

b. %9

2 QAR A s AR R P A A RRORT B S TA S e iR A
TR - BFRTORAS RSB R A T BB AL G BT
fé (B-hydroxybutyrate, BHBA ) » ¢ i& » g F#T2 cnBe fTgif 25 5 fg 9 end & =& (de
novo)> @ §iv B f TR 2 LRl g B R ER AR R S % % NEFA » 12
NEFA Z i &Zpimé S50k 2 ik v bl g & § T 2R & ¢ (Bauman and
Griinari, 2003 ) o #ja 5t #p Fs’.“ﬁs‘iéii'fﬂ EAAd NI E T A L g A H
Ha 2R gk s R enT % > v THI>72 p5» THI % + 2 — B ¥ =
Al5t 2995 € > 0.012 = 7 (Bernabucci et al., 2015; Bertocchi et al., 2014; Bouraoui
et al., 2002; Liu et al., 2019 ) CEHp R X z%“ﬁw_ et B P R D)% 1 gL

( Avendano-Reyes et al., 2006; Davidson et al., 2021; do Amaral et al., 2011; Fabris et

al., 2017; Fabris et al., 2019; Tao et al., 2011 ) o

C. F'3-v
L BFGE o B ML AR Y P fEEY F (Rumen degradable

protein) 4 & 5 VA B A & > A RAME F SBMA PR R E AP TS T
(Microbial protein ) » i » ] 3 s > FPt G H® i £ 22 Fov W enfipe > Bl
A4 A o den Fami S iiEAp§ £ & fhd ¢ (Broderick, 2003 ) e it~ - = 4y
B gy 5 A L E R FORAR KRR § o RO IR L iE
Bofe A * d? che TORARE FH ML S5 39 (Doepel et al., 2004 ) o 54 Hp

# XA ?f‘ ¢ WIS F-v I kg F T "4 (Bernabucci etal., 2015; Bertocchi et al., 2014;

13
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Bouraoui et al., 2002; Hill and Wall, 2015; Liu et al., 2019 ) - ¥ % dp gt iy X A

FURESEEE SR CARRE LS ML ERELESEIEE S R i

._‘.y\xﬁ

bl

p A RPFIRE N FY 52 %Lﬁ’xﬁ?:ﬁgi%‘i{&f‘%%

( Somatotropic axis) = ja& A b 0 ERE M FUORET Y & | * 5 TR e
* ¥

VRN Y K e > I RS rﬁ%?ﬁ,( Rhoads et al., 2009) - #.§%

FRRGLHFLE DL TS LA P8 S BERBIF R

( Avendano-Reyes et al., 2006; Davidson et al., 2021; do Amaral et al., 2009; Fabris et

al., 2017; Fabris et al., 2019; Tao et al., 2011 ) -

d. 54
FHREFASFERDF L FRE - TRA AT NEDT R e

R ANHMEER) L RDOFTEFRES LB ST AEFER B ANHE K

g

0

b
=

KGR RS RS R RS LR BE R SR kG g

LS

—FRTRETE S 4.6% (Holt, 1983 ) £ & % M u B4 > o ¥ (hf § 8
AR KPR AP BFEAL DR AERASS &2 5§ § 4 o Baumgard
A 2011 # Ry o7 o g}%@“é‘c?:ﬂfﬁ v 2 & g u 4% | % (Insulin) s
B EMMA BT EE IR I ERIHMELITARAE B %’L’“ﬁ‘\%‘
H F RO B ESEE BT L AR X A ? £ 8oy &
RE R ST § o A g g 0 & v R @ IR (van Laeretal., 2015;
Wheelock et al., 2010 ) » ¥ 2 gz 5 £ 3£ K 8 P82 Ll g 2|6 i m b
( Avendano-Reyes et al., 2006; Davidson et al., 2021; do Amaral et al., 2009; Fabris et

al., 2017; Fabris et al., 2019; Tao et al., 2011 ) o

e. %% %2 #ic (Somatic cell count )

Mimoe 3 & ST B e et it Llmte 0 03 BRI R L

14
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ELADN ;,bﬂsjlmn o If e AW B e Foend .Qigéu Hd %"r* LA 2 I O £ DD 4
PR A0 PR R e RIS 5% R 4 (Intramammary infection) €
Eiqgih P 0 E g2 8384 5 5 (Mastitis) (Sharmacetal., 2011 )« 48 i
el s ARA e hE RRR 2 - o 13 A R R TIRE CNS3055 2 e o

Ahr s o AnLierls 431000 T o Baia ¥ 35x10°0CaiEF
2 5.8x10°°D & 5 & £ 2 8-10x10°» & R mie HoAT B F T2 10O PFRIAL 5 Bk 5L o
e dpend & ki THI 28 wre fics & ARBE > § T8 THI>T72 pF > 88 o ve s €

2.+ “ (Hammami et al., 2013; Smith et al., 2013 ) - & ™ £ #p &t ?f g8 e

FEE ML € RHIRE Bl ]1‘%1?‘» kR % @& E L4 4 ™% (Lacetera
mﬁjmﬂ’ﬁﬁwwé$%% ﬂWEHﬁTL{@ P ONE I

F Ak g v 2 - 5% (Menta et al., 2022; Thompson and Dahl, 2012 ) ©

f. fr %8 (Ketone body)
A48 5 OFERA B A P 2 - R @ 3515 Bk (Acetone )~ ¢ fige ik (Acetoacetate )
% B-#z 3L 7 pa (PB-hydroxybutyrate; BHBA ) » /% ¥ frdchz £ 7 0 F 2 & enik

BORE G AN B TR AT 0 2 B | B AR REY B R R

Ao B B FRBE T AT2 (Gluconeogenesis) A& 2 § § 4% 5 n fhdk 04 R
£ 7

kAPt §d N F RS En BREIESAEEERSRY PG K14
REIIBFATL R 2 S g r KB f TRk BT B R gpeR o AR

s 9sfs A 4 NEFA & 43 3555 % » @ i 5 o NEFA 6 & SF50Ecss ok 4 4 & e
(Ketogenesis )& 2 fit %8> % %8 P 5 %k o9k 8838 B P 5 fik 7 (Ketosis ) Herdt, 2000 )-
RIE &R PR S Mgt - o A AT B Y oh BHBA
FESBRIAM - FlptiRpI2 5 ¢ HBHBA Z E#2 S A EMoES R AHRE
= “ (Carrier et al., 2004; Enjalbert et al., 2001 ) » LHp R i X ’.?b“f‘ 8 1€ A Sk
S 5 AW 4 (Thompson and Dahl, 2012 ) o
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(e )~%m i

FALRIANE2EF RS DA RATFF 2 - P2 g g E-
PARBAGEALR S A M b AR ER DD PR EET e PEER

AR R hi & T e T 3R B A Wi spiL § & 4 & %]+ (Insulin-like

growth factor 1) 2% & 2 kR » b F w2 F A X £ % (Gumenetal,

5

2011) - ’?ﬂl’f B REFHFFED 2 L2 FALR SEh e s *“’%‘L?f
g %fgf"tt”rjl;‘;’r% ( Gonadotropin ) 14 i 0 B4 @ b 484 £ % (Luteinizing
hormone, LH )4 ;& % #F & + LH % #8( Receptor )enat g 14> 2 B ig 4t g ¢ ( Dominant
follicle ) % # it 12§ % (Corpus luteum ) % 7 fraf B R P 4 > @ $ 3
(Estrogen ) £2 % fit (Progesterone ) » j& > » H &R fZ 5 (Conceptionrate ) * "% ~
pPeSHpn A R P R R A R4~ L (Anestrus) wE 2 R iTERD o
"% LH 2. (U ’%‘L?T"ﬂ# ¢ Wk ? anprd|F (Inhibin) JE&R ™ % > T2 F FlES
P T A L@ b g wAR (Negative feedback ) » i = g e fl% 2% (Follicle-
stimulatinghormone, FSH) JE& + 2 > F it 3 R FE# eI H TR Flo T &

i B fgﬁm,,é.:,‘*ﬁﬂ a4 i Lk g Pa P (Daysopen) ﬁulﬂmtf)@’j’_ x 2 fR

—\\
‘—4\'§

 ehpefd =% #c(Das etal., 2016; Mellado et al., 2013; Negron-Pérez et al., 2019; Sammad
et al., 2020; Wolfenson and Roth, 2019) » ¥ Aiz 5 £ F|# Bib h2 & jpgoty
% ER RN F AKX DA “f)r‘xﬂ P2 &8 5 i3 8 (Fabrisetal., 2019;
Seyed Almoosavi et al., 2021; Tao et al., 2012) > 8@ P @ 30 3g 5L Hp e B Fi # §_E
PEFUEAS YR ALIRMG 3 %% > Thompson and Dahl (2012) # 7 & 77
FoF Hp il R A ?f‘ Wend & AR PRI ARRE DT T RR G ORAS
i - Pinedoand DeVries (2017) # 3 4l » R Z 4 din2 L Apfot 4 T o4 5 5
Pk A S A B AT R a0 e 3 758 o Karimietal. (2015) %7 § BEor 0 Bl
W 21 P B4ede X 4 FrtE R reg@eont & bt”?tafﬂ' it & H o rndp s fefd S ik

16
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A X ez XL %P—?iﬂ’ﬁﬂp,ua“ﬁiﬁ@ﬂ?ﬂ*%@ IERZEHAE
4 £ 8 - Avendafio-Reyes et al. (2006) 74 4t 60 % X "5 8 mJgfens &

L ﬁ%@%}g@g—ﬁi a, 8 »}; ey PR R b gﬁﬁaﬁ_:’;g{ °

(I )~ @Brim
MEDF e BMERIF TR L ERLLARADMETZ > G40 RE B F h
A RPN AP RO TERY A R T A A S B R AL AR
i B4 sk (Gonzélez-Recioetal.,2012) o Al pFid st foifi 2 et 2 ¢ > %
PR g et R B e e Fofehd & TER L% t7p et 4k s [ A
AR CPEDFILTWE R E S UE SRR B2 Bl R AR
o A G AURA Y WEED 0 T PR B R4 45 B 0 TR 0 A Renradi ok
E¥ragand £ 3 £ & (Reynoldsetal., 2006) - o ‘“é”fﬂﬂ g ERyGFES YD
RRBERCORISIDF FEFRPTERF D OHEPET AL L 6 R
ot A RMER S S PR ERS 2 RPET M E (Ahmed et al., 2021; Dahl et al.,
2016; Tao et al., 2012) - # ﬂ“ﬁ?’l BRLerRZE a2t eRFLE AL
o RS R I ARE 2 T H R Y ot % (Prolactin, PRL) enif ik k&
BoRE T A FZPRLEFLOER > PRLEFCHREFEF VASALILLAZ B2
FF TR o s BLEIX E'J%f@i'f%ﬂ 2 85t LIk ¢ G (Immunoglobulin G)
B AR pSE 2 €A F M (do Amaral et al., 2011; Ouellet et
al., 2020; Tao et al., 2012; Tao and Dahl, 2013 ) - {rgLtaz  aAdgp L E'J%f@i"f.‘

N

B £ 134 (75U (Maternally derived antibody ) + & 3 &£ 0k & =

>

Yz & (Apparent efficiency of absorption ) (Laportaetal.,2017; Tao etal., 2012 ) » f 3z
i,bgpi':\" P\E élLT-‘Bm;}‘%‘ ’é’-&]yzbgﬁ‘mpajﬁ ?"!’ g)"fﬂggrg k— ;:{FI——?‘,
WA LRI e P XSRS ROt E S R AR i

2

R R S AR L EL N S P L L

E

F_‘-
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Z_Fvefi] > Y B8 4 b (Dado-Senn et al., 2019; Skibiel et al., 2018 )

HOETHIBFLA AP PLIBF L A R E S it R

#+ € 3 & F >k > Skibieletal. (2018) == 3 B 7 wic i Wil 4 ﬁjl]%@%‘gﬁg—ﬁ,y
AA S E S ﬂéz“ir&“xﬂz&ﬂf‘giﬁ o Laporta et al. (2020) #= % # W > a2

HEcTPRIMBLE AL (F1) A% - ~ 2 ~Z BR{PDEFE > § MR

3 ﬁi‘léf%?ﬁiéﬁ”ﬁi BT AR By FREOE S RE GG

=

ﬁ*ﬂﬂﬁﬁiﬁé1FQ%ﬁﬁ’ﬂ&{?é%%ﬁﬁ?ﬁﬁﬁiﬁpfiio

=~ A Ei:},_@?iﬁ
g_««lagfmﬁ%?i & hgi B hoimicd 2 & F ‘c“f B
B FRA R A o 2 S ofedhd & 0w 87 38k miF £ T §F (Heat balance ) :

£ % 8 M ehig 5+ (Radiation ) ~ @ 3 (Conduction ) % ¥t/ (Convection ) ¥7 7 %
(Evaporation ) $3#t » /8% B Td 2L HME R PR AR P18 kit
A~ H# (Sensible) @ifen Vi 7o PR AE A AL kAP
g & ¥ & (Gradient ) #-# it p B RS2 B A& 72 2 V@I T MR R
ME TR IR c FHRE G B EREF AEF AR PR A F TR B2
&4 28~ FA (Latent) 17 744 > B3 § (Panting) 2 177
(Sweating ) #-F ] -k o gl et > TEFHRBE IR B LS FF i’»%‘%‘t“ + AR S
R o VLB D ERE TS L E DR AR gk > BlAe L R ER SR T F
ot~ s p R L DEpRpFnid g 4 ~ & % k% (Spraying) K
AL b S 4e 2 & e 4 (Kadzere et al., 2002; Maia et al., 2005) -

O AT T LR R 2 BERUET LAY i e
FHRBIHEBEE A Lo SR F EF kB 8 4o @ * 2 £ (Shade)
WAL EE RS I RIERE R TR O TR AR oY A Y
e 4k % (Neutral detergent fiber, NDF ) % &% % 2 ( Acid detergent fiber, ADF ) it
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CEERREY E RS A A R S A AR IR L -
FERRERT &S DR P I R EFRG LRk * (Daset

al., 2016; Kadzere et al., 2002; West, 2003 ) o

F5 sk {5 &4 (Solar radiation) 3 B ¥ 1 B enfiit kiR > ¥ LB EBAE HiTE ®

I BRBFE BRI RRIRR) B I RN U2 RE R F SR
(Diffuse ) » >+ 2 38 & (Black globe temperature ) ¥ 38H 45 > fv a7 §2 58 THI
( Buffington et al., 1981; Da Silva et al., 2015 ) -
FREFUF B ETr 20, F AP RRERE Lol
BEEprr A2 Ly EHe FHBRERLE B LERN Y F R IEYK
AT R BT ARE R L EFRRT R BREHE LD
My

B R EEt & RE R AR g Y R

Dy

» PRET A B oengg s f R MK 45% (Kamal et al., 2018; Kendall et al.,
2006; Oliveira et al., 2019; Schiitz et al., 2010 ) o
PP ERICLERERE AR E 43 mo R R ETEFR B kg &
(Collier et al., 2006 ) = & & * chit F+ € B EPBEF ek > 27 HHEBF
(Galvanizediron)~ * B2 L WEE 2 &> X3 ETE T 4e FIE#H T4 A $2(Cork)-
BWRFCF ( Expanded polystyrene )~ 7 33 i ( Glass wool ) £ #4124 (Polyurethane )
FEORYIEAMFTER ST RSB E 90% g s E ",fi%’%cf‘r,ﬁif%f@ PR LG G
dR AT R e F SR e F Rl F BT aE 55% BV L ARTE K
AR SRS EET 2R GOEF RHRMNEIER R A AT AR AR
KT BEFFIRERAGE > LG HAPEL L (Firfirisetal., 2019; Kamal

et al., 2018; Schauberger et al., 2020 ) °
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2. b 5

RS R J S O S LR R O Sk e
BB HARR IS BWA S L F 2 BB R YR QRRN b BT UH T F

B R AR S R R R e 0 WE P R R AR R R
FIFNEFR ORI ZEPKER BH AT F N APRTITEFRE BRRSE D
TR RER BT UG osxd B4 2 & o 4c# (Fournel et al., 2017; Turner et al.,

1992) e i B # P E B AT A E T F 2 B B H R a0~ 0] o Flt Hindghan
BAPRE-SNRARRK O MFIFEREN - XY EAMoa 2§ EHEATER
BFREE ¥R ArmpEfixs X %f@*?%@?ﬁﬁﬁﬂf’a&ﬁ%ﬁﬁﬂf:}iﬁ o2 &g T
Fritei £ 8o ROy FHERY B SEFICRPF > VDR IR
(Igono et al., 1992; Spiers et al., 2018 ) ° E{;",% TR TR o T U A

£ poeifk § 5 (Ventilationrate) > 7 Pl b > 552 €3 3 RehR F e 2 44

FO(R 4) ek 3 BRI [ EPNRA PO PRE > T RFLEOTF
EEOFURCREREE G LS S e 2 R F R AR

(Mondaca, 2019) -

Tunnel Ventilation Cross Ventilation

Inlets 7

Inlets e

Fans

Inlets :

- : \‘\’ ‘: Woes
-4’// AJ* \\~\$
- bah Wb ' Ml

S oy [ % | ,-

\\ . / ' ( /kfl
= i\ Ws ik 7

=~ OO e

Bld + 2k BEh>:8 (2 gtdh v 2238480k ) 250+ H -
Figure 4. Typical flow profiles for tunnel-ventilation (left) and cross-ventilation (right)
systems ( Mondaca, 2019) .
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3. kR

Bk E R A CRGF ZF e Y% (Enthalpy ) 3874 fren= % > R BORIRT F
s+ o) A Gk (Mist) ~ JE-k (Spray; Sprinkle ) % i#is (Soak) ¥ & * 7 o &g
5 (Nozzle) # > ¥ 3 feh Bk = F 3 chid B ok H 2 A% kop ] (2725 10-
20 Hok ) Ak i m ek R R o F KGR N kG 2 TR Bh P
Foome o TP PP EE T ."li*ﬁﬁb R F R P R ATy FeRiEE | en
LIS frhy R 2R ERFIFA LN R Y RFT URIRBIRE R
M239°C> ex §RIBBIBAFES - FIL i & & * 0 ig¥ 0§ i (Almuhanna et
al., 2021; Calegari et al., 2012; Chaiyabutr et al., 2021; Ryan et al., 1992 ) o Jf -k % #i#
AR REFFERBERFFELLEE L A RFERBEDLAfAF RE L0

BEWA G RNEFH B ER P 2 CEY R AT R H PR

L) 4 SEG I T SR %ﬁﬂ%f@?f:‘é PR R o b BT FEL S
R EMAATRFACPER WL L DEFAE TR S AR

FOLRRBE AR M 0.2 7] 49°Co frAp R R R 4 0.6 F] 24.4% 0 A £ &
/E’q_}i*, TR 0.3 E'J 1.1° C’“i",\x ﬁﬁ]"’l!,};‘“ 55 = Lbiéug
B RS FGE Y YRR RE R (Brouketal., 2005; Chen et al., 2015; Collier

et al., 20006; Igono et al., 1985; Jietal., 2020 )« X @ 7 § ¢ FTpHBRE ¢ ¥

g
““&ﬂ

TEE
Foogrck o Rk F oz g £ - s i T 7 (Dynamic equilibrium ) i Fz 0 #5418 £

KEBETF Y RERRA SRR R PR EFES>REE S A Mk
FACE G F ¢ BRI E e e P YRR B FH G SREE S

WiokA miE4c4 Tz 7 &8 B8R 5 ek (Caplan, 1966; Girard et al.,
2008 ) - Haeussermannetal. (2007) ** 7 & K Fh & % LR G 740 > §APY
BRF T B0%PF o Rl FFEF R G ARFIRAE S3%PF0.65 B 0 B h APHIBRAE R

Fé':’l]lﬁ, i * oK /ﬁ‘y G NN RATS S LE i K> Lk )

[l

P d S RHIE R ARV R RSB T R A2 A B R
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Ko BEEF R IF LB PEASZ AR RN 2 o R R T P A X R otk 0 A

R EKER FAATE Y R E R G- o

4 %% Hv
BRPOREEERELRILT R EBL LT oy K AL 5

PREALHAFARE FHLR 7 A F NP R RV uEs 2 Cadgp 42
7

TR FR R et £ | T R ARF L e S A RE R
# e *% (dos Santos et al., 2021; Min et al., 2019 ) -

TPt R N deREY i 2 SR € 2 4 RF 98 44 (Heatincrement )

e

v 3 g4 (Baumgard et al., 2014) > F]pt et 2 &) (L e gk e > T U TE 1L
B e PR 0 R Y AR KR 1 R b
PR AP T IR G A TR - HRFHFSE AL N AR
RUfFRT R EE YDA ES LA SEB AL IR R T A F R
Fag o EZaRAAFEZ A%NFREFSE D AT ARTENL > F BRI
HRBFAPR PPt TR RS IR R HRT A TR AR ¢ 4
AECCGARRE FRA S 2 T ?f 16k R B 5 ¥ f2 (Halachmi et al., 2004,
Kanjanapruthipong et al., 2015 ) - GRRadar E =8 o BHEAA L NGRS A
G AE R R R BRI i?@i’f:‘éﬂ*i Eengd s 2w ¥ &G
e R A PR R AT DB BT g FHREY BR R P I p R

W) BEART MG x4k B A SR 0 AT € B F 'E 115 P75 5 (Drackleyetal., 2003 ) o

F_‘-

P ;g]wuﬂr A F R e H e;:_:;‘,%?fm#u—r gt &R BlAofER

Pt TR R T i 4 AR

g

(Yeast) 2 22 4 22 7 LR F B
RV A28 5 S TR RCPIB IR I R ORI B R e
FoAWA Y WL LGRS 2 8 F 4 ¥ D 6 vtk (Dehghan-
Banadaky et al., 2013; Perdomo et al., 2020 ) -
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PR A N A S R B N-FL P

P H T R AR

)‘1«
n?e
@
e
‘_‘1\5‘:
A
P
1\
ke
%
b

»x% 3 4 %> Karimietal.(2015)
g s dm 21 p B R Rl X R R E R A is S E A
Pl %2 7 4.1kg/day- Fabrisetal. (2017 ) P] &4 455 46 X B 4045 X "5 R 2 »
BEXBERIL L L0 i AR RO R e > PRS2 T 4.6 kg/day ° Seyed
Almoosavi et al. (2021) B>t A 4% 45 p B 4ok "0 AJ2 > @ B2 %8 Agl
2 eSS EAARITHERE RS T 3kg/daye F B E T A2 R
PRI B A S R AT R T L LA R Bt Atk o Fp 4 A i
[ A S AU PR RS AIIHI L AR ARG RRAPREE

TR T 46-21 X hggstm P 0 A4k w 21 X gp S~ R E R PR
H

BRI HE L HANT o AREPPRLEE ARG § AR HF A

)
Ji
&
3
)
o
Ji
&
=3
‘7{—9'
e
M
“*t‘é
e
T
F_w.

SRRl P A S EE T
LR T A m,—fw;]-g LH X PEE > @ ff'wf](:sm’?é imPe povE R dote k= ap

R F]G L. g X Flutdk o k@ ﬁagéb’if]l‘m”?m{—fr’%ﬂz EO BEnd 4 o

T~ AFATRCER AR SR B PR

R A 2k R IO EAE N BRI A WA A R X T
PRGN AEEE KRR SEFEE R 2K P SO R R

MBS - LB PR Y KBTI LR FER R TR

TACOIERR  AFRBEA R FAMERA T FEET @ ER RS
MEF T LH IR GARE A A2 EHRL BB R R TR i 2R
KoBRART IME RS QB SRR TR R ERE SR B T g

m % B % (Brouk et al, 2005; Lin et al., 1998 ) -

Bpehip R 2 L4255 8 (Mastitis) 2 {0 p ¥l £ FF 2 - - 55
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Kehg 4 RAAREE A B2 B4M > a kgl L1 2 A ERHE
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Taichung

RS 4L %1976 2 2005 £2 7 FRAp#k (o553 THI» o3 T35

THI > & 4 5 THI=68 » § % 5 THI=72) -
Figure 5. Monthly THI from 1976 to 2005 in Taiwan area (® for maximum THI, o for

average THI, dotted line for THI=68; solid line for THI=72).
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Figure 6. Monthly average temperature-humidity index of dairy farm from 2015 to 2017
in Tainan area.
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Fo Hpasa

AFTENRED P R A A ST 2% S8 & 2021 & 6 7 3 2021
EQVHGTRE FHRASIHF L TOFREEFE R 295 (il
I AL F G B ) BN LAFR S - REERT A REE SN (B 2
FAFHM) BL A RPASFFRORIELNZ N2 A - PRPCHER 2D
AT ERELL » SRR S - BRI RRERY REEE SN2
EES @A PRI GEAGS L WERRPF L LA FL2 AR AR
BREREZBRS YR RBRALE A LACYEHAT EE - FAELARE

HE2ELAR ) R FPEHEEFEEEEN L LA ERB AT

22,8 722021 # 679 % FFHF P HWEZ D TIEE  BFE -~ R
Table 2. The average temperature, maximal temperature, minimal temperature in

Zhongli District, Taoyuan City, Taiwan in June to September, 2021

Month T Aver ( °C ) Tmax ( °C ) Tmini ( °C )
June 28.1 34.1 20.9
July 29.1 35.7 23.4
August 28.2 34.2 23.0
September 28.5 34.3 23.7

Taver : Average temperature
Twmax : Maximal temperature

Tmini : Minimal temperature
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Figure 7. Site plan of dairy cows and dry cows.
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Table 3. Nutritional composition of total mixed ration for lactating cows

Item Low vyield Middle yield High yield
Dry matter, % 43.12 42 43.66
Ash, % 6.68 6.21 6.47
Crude Protein, % 13.7 14.14 14.46
Crude Fat, % 3.1 3.75 4.94
NDF, % 39.42 38.06 38.05
ADF, % 22.45 21.29 20.82
ADL, % 2.01 1.69 1.25
AlA, % 0.67 0.53 0.5
Starch, % 28.28 27.85 27.26
peNDF, % 29.92 27.89 31.74

NDF : Neutral detergent fiber

ADF : Acid detergent fiber

ADL : Acid detergent lignin

AIA : Acid insoluble ash

peNDF : Physically effective neutral detergent fiber
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Figure 8. Schematic of group soaking.
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Figure 9. Temperature and relative humidity date logger.

T B 163 3R IR 4 e je g o

B R A B2 5 e

THI=(1.8 X T + 32) — [(0.55 — 0.0055 X RH) X (1.8 X T — 26)
T = Temperature (°C)

RH = Relative humidity (%)
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Figure 10. Semex Ai24 neck mounted activity monitor sensor.
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Figure 11. Pregnancy test by supersonic machine.
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LA FHEN B EF R b R F RPISTRER - BERY (2021 6/17-22) pRenT
SR RS EBRGE
Tabel 4. The average temperature, relative humidity and THI of farm and Zhongli

meteorological station in the experiment 1 period (6/17-22, 2021)

Farm Meteorological station ~ S.E.M. p-value
Tempertaure, °C 30.1 30.5 0.32 >0.1
Relative humidity, %  74.7° 63.4° 1.60 <0.01
THI 82.3 81.1° 0.27 <0.01

“bValues in the same row with different letters differ according to the unpaired t-test

(P<0.05)
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Figure 12. Daily average THI change during experiment period (from June to

September, 2021) in dairy barn.

(C)PAFESAHEHNBA Y AL DR ERR
% - & W * 5 & vf ik (Feedbunk soaking) % # ¢ ¥ # (Gorup soaking )
WIRHERAHP RAL Y AL L P EEEE P B R R RS- P FERT

Ot R BT IR S N AR A B R o

46

doi:10.6342/NTU202201416



1. ¢ g‘i

ST % (Treatment) A %3t 2021 # 6 7 17~ 18 p &£ A X chfk @ of o > f
MR S5 F 102EE g b 20 B:20 A 0 b = AJR S 5 9:30-9:55 0 I (4
BFEPEE L 10:40-11:05 > 80 AJ2 5 AL S 19:50-20:15 > AJT (43 P E 4
20:55-21:20 © %+ 2021 # 6 7 1920 P &£ A X SGF Ah o FHPEF L5 L 10
250 A2 b 20 220 A 0 b T EJEEE R S 10:20-10:45 0 AT 15 H P
4 11:30-11:55 85+ A2 w0 4R PFEL 5 19:50-20:15 AR 1 3 4 P EL 5 21:55-21:200
L5 AR AHN LA EREREAGE > AR A BH LT AEHS L
B o el A R R YR F MO T o B A R RS 0 £ G enldyy
ﬁ&?@%wm’@ﬁi%&ﬁiﬁﬁaﬁaﬂ%aﬁﬁﬁﬁ%%’3&2%“
EAZHE 1°C > o ¥ ¢RI (Dasetal,2016)

HREDIEEER AL FEE F 3 W o B 24 d WEaRHJILE

G & 730 2T = 17:30 €K KHR GO %o i

‘F_*

AR st A A dER

\*

s

F_L

RN LA WL SRR T w{,ﬂé‘é”fs&ﬂ*%@%;é”fﬂ#%ﬂ*

(THIZ72) > 7B B ikBr 2 (Allenetal,2015) » R AJZ SR AILE R AR

B3 0 gl PFEC o

47

doi:10.6342/NTU202201416



305 AAEMEIE S SNY A2 2 IR IR R vk

Table 5. Effect of different cooling treatment on vaginal temperature (‘C) of middle

yield cows
Before After S.EM p-value

Feedbunk soaking

Control 39.4% 39.8° 0.09 <0.01
Treatment 39.1* 38.8° 0.06 <0.01
Group soaking

Control 39.5° 40.0° 0.17 <0.01
Treatment 39.32 38.7° 0.13 <0.01

“bValues in the same row with different letters differ according to the unpaired t-test

(P<0.05). Control is without any type of soaking.
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Figure 13. Effect of different cooling treatment on vaginal temperature (°C) of middle-yield cows monitored by vaginal thermometer.
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Table 6. Effect of different cooling treatment on vaginal temperature (*C) of high yield

COWS

Before After S.EM p-value
Feedbunk soaking
Control 38.5 38.5 0.06 0.95
Treatment 39.1* 38.4° 0.09 <0.01
Group soaking
Control 38.9 38.8 0.06 0.08
Treatment 39.12 38.3° 0.05 <0.01

“®Values in the same row with different letters differ according to the unpaired t-

test(P<0.05). Control is without any type of soaking.
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Figure 14. Effect of different cooling treatment on vaginal temperature (°C) of high-yield cow monitored by vaginal thermometer.
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Table 7. The vaginal temperature difference (‘C) between different treatment of high
and middle yield cows

Feedbunk soaking  Group soaking S.E.M. p-value

High yield -0.79 -0.70 0.09 0.28
Middle yield ~ -0.31" -0.59° 0.05 <0.01

“bValues in the same row with different letters differ according to the unpaired t-test
(P<0.05).
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Table 8. Effect of group soaking treatment on vaginal temperature (‘C) of low yield

COWS
Before After S.E.M. p-value
Control 39.7 39.6 0.08 0.47
Treatment 39.52 39.0° 0.12 <0.01

“bValues in the same row with different letters differ according to the unpaired t-test

(P<0.05). Control is without any type of soaking.
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Figure 15. Effect of different cooling treatment on vaginal temperature (°C) of low-yield cows monitored by vaginal thermometer.
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Table 9. Effect of group soaking treatment on vaginal temperature (‘C) of dry cows

Before After S.E.M. p-value
Control 39.6 39.6 0.11 0.87
Treatment 39.12 38.7° 0.11 <0.01

“bValues in the same row with different letters differ according to the unpaired t-test

(P<0.05). Control is without any type of soaking.
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Figure 16. Effect of different cooling treatment on vaginal temperature (°C) of dry cows monitored by vaginal thermometer.
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Table 10. Effect of group soaking treatment on respiration rate and body temperature in

the day time

Item Before After S.EM p-value

60-21 day before expected calving

Control

RR (Times/min) 50.4 50.8 1.01 0.69
BT (°C) 38.6 38.6 0.02 0.90
Transition

RR(Times/min) 52.2 52.2 1.38 0.96
BT (°C) 38.7 38.7 0.05 0.91
Dry

RR(Times/min) 57.82 38.5° 0.90 <0.01
BT (°C) 38.72 38.2° 0.03 <0.01

21-0 day before expected calving

Control

RR (Times/min) 52.1 52.3 1.45 0.85
BT (°C) 39.0 39.0 0.04 0.63
Transition

RR(Times/min) 55.3¢ 35.5% 1.55 <0.01
BT (°C) 39.28 38.8° 0.07 <0.01
Dry

RR(Times/min) 57.7° 39.4° 1.13 <0.01
BT (°C) 39.02 38.5b 0.04 <0.01

“bValues in the same row with different letters differ according to the t-test (P<0.05).

RR: Respiration rate, BT: Body temperature
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Table 11. Effect of group soaking treatment on respiration rate and body temperature in
the night time

Item Before After S.EM p-value

60-21 day before expected calving

Control

RR (Times/min) 46.0 45.6 0.98 0.77
BT (°C) 38.9 38.9 0.03 0.46
Transition

RR(Times/min) 48.4 47.8 1.16 0.57
BT (°C) 39.0 39.0 0.05 0.53
Dry

RR(Times/min) 54.28 37.1° 0.84 <0.01
BT (°C) 38.9° 38.3P 0.04 <0.01

21-0 day before expected calving

Control

RR (Times/min) 57.6 57.3 1.33 0.85
BT (°C) 394 393 0.04 0.10
Transition

RR(Times/min) 52.6° 33.0° 1.71 <0.01
BT (°C) 39.52 38.9° 0.06 <0.01
Dry

RR(Times/min) 53.72 35.2° 1.31 <0.01
BT (°C) 39.42 38.7° 0.06 <0.01

“bValues in the same row with different letters differ according to the t-test (P<0.05).

RR: Respiration rate, BT: Body temperature
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Table 12. Effect of group soaking treatment on behaviors on dry cow during 60-21 days

’ﬂ‘%

before expected calving

Control Dry Transition S.E.M. p-value
Feeding time(min/d) 436.0 436.1 380.8 28.87 0.40
Rumination(min/d) ~ 529.9° 588.3% 532.7° 4.70 <0.01
Non-active(min/d) 471.0 405.9 504.6 30.33 0.45

2bValues in the same row with different letters differ according to the Tukey test (P<0.05).

130 B P s Apdp Ak 0-21 P I AP Rz B ge A L F L R
Table 13. Effect of group soaking treatment on behaviors on dry cow during 0-21 day

before expected calving

Control Dry Transition S.E.M. p-value
Feeding time(min/d) 317.1 345.2 321.0 27.13 0.37
Rumination(min/d) ~ 535.8° 571.6* 556.6% 5.36 0.02
Non-active(min/d) 586.0 537.4 553.9 33.43 0.74

“®Values in the same row with different letters differ according to the Tukey test (P<0.05).
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14, B0 of T A AT 60 p B 21 P A BRI

~
B
Table 14. Effect of group soaking treatment on activity behavior on dry cow during 60-

21 day before expected calving
Control Dry Transition S.E.M. p-value
Laying time(min/d)  776.3 753.0 801.3 23.07 0.39
Footstep(steps/d) 2152° 33867 2262° 200.5 0.01

2bValues in the same row with different letters differ according to the Turkey test(P<0.05).

215 B RN TEH AT 021 p I AMNZ BRI 2 LR RN F L

7, 5
R
Table 15. Effect of group soaking treatment on activity behavior on dry cow during 0-21

day before expected calving
Control Dry Transition S.E.M. p-value
Laying time(min/d)  731.1 787.0 699.0 25.86 0.40
Footstep(steps/d) 2486° 32892 3609? 195.1 0.04

“bValues in the same row with different letters differ according to the Tukey test(P<0.05).
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A g SR F A g gk R A R Karimi etal. (2015) 35 A

%WﬁWW%ﬁ%?%%ﬁ’ﬁﬁﬁﬂd%w#@%ﬁbﬁﬁzlB@%%%%ﬁ

% Fabrisetal. (2019) %7 % ¢ & &

AR engt = 7 a B R 0 2

WA A 46 X BAEH A 21 A B E R E LA R BEHT A

Jed2

B R R AL PE T S R ah o Jh L giREE F e X AR -?S" m j‘ﬁgi-:’%%

S BETIEHp A b 21 P IR AT 60 P B AniR S E R ASE R hfl i sk g g

B F 2 WRRFTALL KT EEASIHNT G AF R Ry

2 R AR S A R RTE T i} o

(4) 544

FREL Y BT o - ALERT RS 935 4.6% (Holt, 1983) 2

%4 (2015) 3 % 2012 &3] 2013 & 5 &0 = XL L A4T% > a A
SRR E RN TG v 2 WA ELE (£ 16)cd HRgEL R0 48
AR i TR = X -5
2 B FUBARREFLR P ¥ L 47%= % (Adinetal., 2009; do Amaral et al.,

2011; Fabris et al., 2017; Fabris et al., 2019; Tao et al., 2011; Tao et al., 2012 ) »

sy Y S BERF AA YL

}

T iy o Flpt ad

(5) HHA 4 & & g FA 4
2% 4(2015)3 £ 2012 # 5| 2013 & S F w2
ROTPER R R 2 Fe iz 2 - &

T 2E g FA P G 5 8.57%:

BEA 5 12.38% 0 Frcke A 2 R
B E L R E T K 8% 0 AAT T R 2 T FA S R T o

B e SN R AR M A F B2 R Sy £

WHA 2 m g B4 2

AL 4 A A s [N NS - =
WEENSRE MG RMA S A 2 B/

HMFLP (£ 16) At g d b F AT 2 250 FAGF > M (2019)

72

doi:10.6342/NTU202201416



SRR LA B PERE R § s H R RS R F O %
FHRRRE O LA bR AL FARFLE D FHRGAd R E
Hlsldehil B o d %:«g‘zé;l%é HFU R IR K B B 89 8 T A5 de SR A0 e o 48 TE A e B

AN BRI B LS FILERARFSFF G EFLE o Karimi et al.

(2015) e § S % BEom > 38 (7 "8 IR AT en ﬁﬁﬁgﬁﬂfﬂm# & 4y B

‘E\
*'—’H
‘m\
-)\-\
48
Tl
N
¢

PEMFLE 0P REERA AL FAMFLE T e

@R A o

Ehh
(w
=1
e

FEF P RLZERARTAR > FrRRBEL 2 EMEa et

F %S 11-17 mg/dL > A ﬁ»lﬁwh’lf}% FZEFMONERE (£ 16) B 7%
fade FEARBI Mcd by FTLEAMTNLEF R FEEFRIGIBKM S
AR BB A R o A R et Rl g BB e~ SO
ﬁ%@#%}é?’ﬁ%%ﬂ%%ﬁi%ﬂ*ﬁ@’ﬁaﬁﬁﬁﬂwﬁ Pl &
FREF R BERFESSRS AN REFELY REF AR AL (>09)
Flgt o0 S Y Bed T 7 8 ALF RSy +hdp ik (Broderick and Clayton, 1997,
Souzaetal., 2021 ) @ A2 ¢ it Fov X 4 & & [Fl Fl 4R R AR R

B
PE R FHAUKT R F RS by BBV R R (<16%) $X

(SRRSO LR BRSOl RS F RS 2 LY L
’I’*;;‘J’ » Adin et al. (2009) l’f”lz'ﬂi“%-% &ﬁfr s é_’@%ﬁ&f #{-:" % m @EJ_{’?‘J?—’—

Aot REF 7 EANFLE &«E—‘ré%‘z%‘c“f:@?uq‘*“f]l%a 7 ER
I3
(7) & ¥k

RFELZEFARFLE  FREALL 1 2ERNEAFHZREF R

73

doi:10.6342/NTU202201416



# 5 119-190mg/dL > & *F F

215,

\:t S
=

Ny

[refo

M

=

o
, m
3??

*

‘J—.“r

VE!

JI‘

¥

=

i
=

BB ooy R EEN (£ 16)-

ﬁéﬁﬁﬁﬁ?ﬁﬁﬁﬂﬂﬁ%ﬁgimg%go

(8) %4 'w ¥z Hr

WMot - PMENTLE  FREALLEINEFALAEY 53 5y
20 A B EE LS B 30x10YmL 12T 0 @ AT P = m Al mie il BA B
FroHBeZgrtlefdypt 3 EHED o d KD 5 F T - 8- FEROH
Peint B 676 BRp et B e 750753 2 511 AW A¥ 24 B0 % 34
B ~F 1B 281206 HFHEEFAFLL T IR E i mie i @ =

EROCRFEDEIS S LR FF (Prevalence) w2 & Pt 4pit (£ 16) o

!

AN SRS Bt ST MR L E LY LT LA S
BEFERRIENE L A we et mAF A R (Fabris et al.,, 2017; Fabris et al.,
2019; Karimi et al., 2015; Tao et al., 2012 ) - Mentaetal. (2022) %77 2% 7T > &

“%Eﬁﬁﬁﬁﬁﬁ’§%é§%é£%i$?£§$ TR AR Y B

At s KB A EFRLEY F W ERARILT R

Pve B-SA R eFAEFAE PRE BEATRKRTITLERE

M—W

Ak hdp B0 [ OR At P ek R T 0.7 mmol/L 0 B3 A T ik f At ¢ ik R 1K

%+ 1.2 mmol/L » ?}I?;} NE PRI AR ERA SRS FH A RA =

=

@i%ﬁaﬁﬁﬁﬁﬁﬁﬁﬁ&ﬁm&ﬁ%ﬁ’d*mﬁ%%$§éé—%H’
T HEHI AL B Ft ey L R (Gustafsson and Emanuelson, 1996;

McArt et al., 2012; Thompson and Dahl, 2012 ) -

74

doi:10.6342/NTU202201416



216, * f Eulppgt L2 LR EF AL

Table 16. Milk yield and milk composition of lactating cows in different groups

Item Control Dry Transition  S.E.M. p-value
Milk yield(kg) 39.33 42.03 41.99 1.25 0.26
4% FCM (kg)' 35.36. 37.38 35.21 0.78 0.12
Fat (%) 3.43 3.40 3.28 0.11 0.85
Protein (%) 3.15 3.08 3.03 0.04 0.46
Lactose (%) 5.02 4.94 5.05 0.03 0.36
Non-fat solid (%) 8.87 8.72 8.78 0.05 0.39
Total solid (%) 12.29 12.12 12.06 0.12 0.73
Urea N.(mg/dL) 8.00 8.46 7.75 0.28 0.62
Citric acid (mg/dL) 169.07 168.92 184.54 4.64 0.35
Somatic cell count

28.01 24.17 2.34 8.18 0.52
(10%/mL)
Acetone (mmol/L) 0 0 0 0
BHBA(mmol/L) 0.01 0.03 0.02 0.004 0.33
Mastitis prevalence

66.7 66.7 60 - -

(%0)
14% FCM: Fat corrected milk= milk yield x 0.4+ milk fat yield x 15 (NRC 1989).
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Table 17. Effect of group soaking treatment on postpartum reproduction performance in
different groups

e

Control Dry Transition  S.E.M.  p-value
First estrus(d)' 54.17% 24.80° 49.00? 5.29 0.04
Days open? 122.80 94.40 - 28.19 0.34
Number of services> 1.8 1.6 - 0.55 0.72
Retained placenta 1 0 2 - -
Gestation length (d)  268.7 271.2 267.6 1.03 0.77

2bValues in the same row with different letters differ according to the Tukey test
(P<0.05).

2Analysis by unpaired t-test.
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Table 18. Effect of group soaking treatment on growth performance of calves

Item Control Dry Transition ~ S.E.M.  p-value
Birth weight (kg) 40.33 40.00 37.20 1.40 0.77
1 month weight (kg) 57.33 60.60 55.00 1.40 0.31
2 month weight (kg) 88.67 96.80 88.80 2.21 0.25

1" month daily weight

0.56 0.67 0.58 0.03 0.37
gain (kg/d)
2" month daily weight

1.01 1.15 1.08 0.03 0.30
gain (kg/d)
0-2 month daily weight

0.78 091 0.84 0.07 0.08
gain (kg/d)
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Table 19. Effect of different cooling treatment on physical reaction in literatures

Location | Experiment period Cooling protocol CT and RR reaction
Adin et al.(2009) Israel 35d before calving Imin wetting 4min fan + fogger | RR: reduce 10 times/min
supply for 12 times. 4 times per day. | CT: reduce 0.3°C
Avendafo-Reyes et al.(2006) Mexico | 60d before calving Fans+ mist head.1000-1800 per day. | RR: reduce 8§ times/min
CT: reduce 0.2°C
Karimi et al.(2015) Iran 21d before calving Fans+ mist head.0700-1900 per day | RR: reduce 7 times/min
CT: reduce 0.24°C
M (2019) Taipei 42d before calving Fan + spray + misting: 4 times spray | RR: reduce 5 times/min
by hose for 30s CT: reduce 0.1°C
Tao et al.(2011) Florida 46d before calving soakers for 1.5 min at 5-min intervals. | RR: reduce 32 times/min

CT: reduce 0.32°C

CT: Core temperature; RR: respiration rate
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