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ABSTRACT

Background and Objective: Seasonal variations in environmental and climatic conditions may
affect dairy production management practices. This research aimed to study the effect of
seasonal changes on the variation in milk fat to milk protein ratio (FPR) and the risk of acidosis
and ketosis in Thai dairy cows.

Methodology: A data set of 47,205 milk yield, milk fat, milk protein, and FPR data from 4,440
first-lactation dairy cows was analyzed using a linear model considering herd-year-season, calving
age, Holstein fraction, and days in milk as fixed effects, with residual as a random effect. The
risk of acidosis (FPR < 1.10) and ketosis (FPR > 1.50) was identified by FPR, and their incidence
was assessed seasonally using chi-square.

Main Results: Thai dairy cows produced the highest milk yield in the winter (13.32 + 0.040 kg
per day) but the highest milk fat (3.69 + 0.008%) and milk protein (3.15 + 0.005%) in the rainy
season. The risk of acidosis and ketosis between seasons was not significantly different (P =
0.4136). Dairy cows had the highest incidence of acidosis and ketosis in winter (15.81 and 3.38%),
summer (15.42 and 3.22%), and rainy season (14.96 and 3.19%), respectively.

Conclusions: Planning for appropriate and adequate feed management to meet the needs of
dairy cows each season is essential to increasing production efficiency and milk quality and
reducing their health problems.

Keywords: Dairy cattle, season, metabolism, milk composition, tropics

Agric. Sci. Innov. J. (2024) Vol. 55(3): 189-203
uniin

U'%mmﬁmuLﬁué’wmzﬁﬁﬁmﬁuaqms
nanlauuiiosnndudnuasiduiudlnensee
Aslaundeseldannnisuseneverinnisnan
TrusweanEnsns wenani asrUsznautuslag
awzegadslosuunnaslusauumdudayads
A miusuargnlfidunasilunisfiansun
fmuasIAtuNinensnssivneld nswan
thusiifiesduszneusenanigs uenanazdeiia
sglaliiuinunsnsuds deueliduslaalasu
Tnewmsmsensanmsuslaathuiisnniu

190 Agric. Sci. Innov. J. 2024 Vol. 55 (3)

2. e, win. nw. (2567) 55(3): 189-203

¢e FaludunauagTusiuusannsoduudsluny
ownslalazy el nsdanisewnsuazaunin
Truudutliduddyiidmadousunaluiunay
Tusiufinanldluthuy femeid nsfinnsan
Usunalvsiuun TusAuun wazdadiulodune
Iﬂiaﬂuﬁmm (Fat-to-protein ratio; FPR) @13158
ihulfidususifenmnmussnisdaniseims
wazguanvedlaunliiluegned (Coleman et al,,
2010)

Hoyalvsfuun Wsituuu uas FPRTuthuu
findaldanlauuusiazis aransaunlifionsan
LAEANAINANIZANNANLATUINITVBITNANY



yaslauy (Fleischer et al., 2001) ifiasa1nAay
Waduveslatludunsniuty uwavarududu
vodlusavluhustnanadlutisnaindmanndi
LﬁmmﬂmaMQawﬁﬂwu (Negative energy
balance; NEB) LﬁaiﬂLﬁﬂmwmmamaawﬁamu
wadludulusenieizgnisvaaisuazUanlase
nsnlududase (Non-esterified fatty acids; NEFA)
iignszuadonlnodndedludiduiiiesonslad
Jundweseauavdunsgsifundsaudwsulilu
19118 WBNAINT NEFA fianudosaanundgnas
TUimadduuileduasgiidulusiuuy Orackley
et al., 2005) uaﬂmﬂﬂaﬁ%maaﬂ%m%’u%ﬁuﬁ
wasFuanunsaasmdsnuiiellusisnelalads
NAMENSALIUUDA (Ketone bodies) lawn acetone,
acetoacetate Waz beta-hydroxybutyrate 573
fe (Leblanc, 2010) %ﬂmmﬁm@ﬁ%mﬁmén
AUl dealiplaufindalddivunamnnuay
gnmangylaiuevitbiAnnsazalusaneau
AN ALeT (Ketosis; Mantysaari et al., 2019)
an1nsuiaunsansranulaniadenain
Uimzulsumuuwaﬂumuﬂusuzumiﬂwuumw
nIvanasdnalin FPR Iumumawu (Duffield et

al., 1997; Denis-Robichaud et al., 2014) mu
N3ANYIVY Heuer et al. (1999) uag Vicek et
al. (2016) Fdiudn wn FPR luthusiiAannnin
1.50 dawalrlauneglunzidesionininflada
Tumrenduiu dlelauulasuainisusziam
adlulawmsniiunndudilusiinags Raunidly
ATTLNITIUU IﬂEJLaWWzaEJ'N'QIJ Streptococcus
bovis azvhutifigesnslulansasanarniadu
nsawanin egalsfiniy wuadiefiaunsald
Usglegiannsauaminlalunseimie suuidnuim
Uoe dwwaliminnisavauveinsananfanauinli
pH fas uaziAndunizizuedlada (Acidosis;
Owens et al, 1998) TunsdlfilomnsuseLan
aslulansaiiunndadaluyiunagededandng
Juownstuiiidndiuveslusauluemisgs

Sy aunIdlunsen g uaInsaduATIEn
a]aumsiﬂimulmﬂimmmﬂsuu Feanunsathly
admewmﬂiﬂﬂmﬂumuﬂmL‘wmu (Enemark et
al., 2002) dawaly FPR Tuthusiansas dnsiud
FPR #i1n1 1.10 Ustiusilednumegluanmzai
Heosweanisiiauedlada (Bunevski et al., 2020;
Gulinski and Socha, 2021) ﬁgqij mmmmﬂmﬁﬂ
anmzaudsssananlulauvdnlngiinen
M3dnnIsemnsuwasnsiienslauLfivineay
wnzaulagnnzegeBansdanisdnaiueims
fusieemnsvenuiitelhAnawaunavestysiu
LaTNANUABANABINIS IULAAESE 8z Y0NS
1 (Raboisson et al., 2014; Vallejo-Timaran
, 2020)
A139ANT51MSIANUTAULYDUNEATNS
Inesindanuuanansiuluuwsasnsuuasiuwlsld
IuLLmavqmma (Yeamkong etal., 2010; Jalplpak
et al., 2020) il Luaammﬂﬂivmﬂlmmadu
LﬁumawummammuLLam’nmum wazAuwls
Lmﬂmaﬂultﬂul,mauzmma AULANAVDIANIN
pllemAdsnadwWanoNISS AT AN THYDS
Nw015803 (Bauman and Griinari, 2003) et
‘Lummmamuamwmmmﬂwlummyamaw
vilaupaufivonmsdnidnsunsiaedauy
FedenaroUsyansnmlunisuantiuy (Uuu
v Tusfuuy weeTushuun) udsgunmossul
Tr3nun Tngenaneliinenudsssanneflada
uazAzueBladaiiuandnafluuiazggnia n1s
Wlafsnnudsswesnsiinannizanuinunfss
nanvedlAuy o1t lilnunsnsaNI AN ST
LazanuUSITTansrhsuiedesiulagw
guamvaawilasauiluidazganialaegiaming
au uavdnnsnandnldesnadiuszansnimunnds
P oty nuATeEFa IngUsrasdifiofinynaas
nsasuutasnggniadedneninnslinanan
dhunueglenanisiinnnsiladauasuedlndaly
Tauuigniiesgluuszmelne

et al.

JsansInemMansia:uinnssumisinuas UA 55 aUUA 3 AUENgU-SUNAY 2567 191



e FoaulududdlUsaulutihuuiun:ipgdlngana:Alngatulnuw

aunsaluadsnIg

yaday aw’l‘i’ﬂumiﬂnm

mamaﬂimmmum Toguun uaglushuu
swmuwamﬂumauaumq U 47,489 Joya
mmmiﬂuwaqLLiﬂwﬂaamQﬂiumN U m.a. 2540
fia U A, 2564 317w 4,440 1 gnidsnlglunis
AN LLmIﬂuumﬂamﬂuaﬂ%aﬂwawuﬁmu’m 812
WaZLINUGII 3,804 67 Iﬂuﬂuﬂivmmumu
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N1IEANURAUNAVDITLUULUUNUBATY (AUNIN
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Fa) S wivesmsiinluusiazggnialiunnsneiu

NANISNAABILAZIANTAl

ALaasaaaLAsdmIuUsIN A
Tasfuny Wshuuy wardndlasuselusiuui
nananlauLdLunaLggnIaTliNanAnLana
A4 Table 1 nan1s@nwmuii Tuusazggnia lauy
mmameﬂ,uﬂswLwﬂmummmmidmawam
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Tushuungegatugany (uduug: Sevar 3.69 +
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Tugavuna (luduuy: Sesag 3.67 + 0.008; 1UsHY
uy: $opay 3.14 + 0.005) uazsiiamluggiou
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Table 1 Least squares mean + standard error for milk yield, milk fat, milk protein, and fat-to-

protein ratio classified by seasons in Thailand

Season
Traits Summer Rainy Winter P-value
(March - June) (July - October)  (November - February)
Milk yield (kg/day) 13.24 + 0.040° 13.05 + 0.041° 13.32 + 0.040° <0.0001
Fat (%) 3.65 + 0.008° 3.69 + 0.008° 3.67 + 0.008" 0.0012
Protein (%) 3.12 + 0.005" 3.15 + 0.005° 3.14 + 0.005° 0.0054
Fat to protein ratio 1.15 + 0.004 1.14 + 0.004 1.15 + 0.003 0.3224

a, b, c

P < 0.05.

Least squares mean with different superscripts within the same row differ significantly at
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Figure 1 The monthly percentage of calving among Thai dairy cows throughout the year
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