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ABSTRACT

This study aimed to evaluate the effects of the barn temperature-
humidity index (THI) on milk yield and rumination index (RI) of
lactating Holstein Friesian cows at Nutimilk Dairy Farm between
July and September 2024. A total of 251 cows in four experimental
groups across four barns, including 78 high-yielding cows in barn
1, 57 high-yielding cows in barn 2, 59 postpartum cows in barn
1, and 58 postpartum cows in barn 2, were observed during the
experiment. Results showed that the temperature, humidity, and
THI exhibited significant variation (P < 0.001) among barns, cow
groups, and across different times of day. Average milk yield, RI,
and DMI differed significantly (P < 0.001) among the four cow
groups. Average milk yield also varied significantly (P < 0.001)
across the three milking shifts: highest in the morning (shift 1: 5:00
- 7:30 AM; 12.89 kg/cow), followed by in the evening (shift 3: 9:00 -
11:30 PM; 11.81 kg/cow), and lowest in the afternoon (shift 2: 1:00
- 3:30 PM; 11.23 kg/cow). Correlation analysis indicated that THI
was strongly and negatively associated (P < 0.01) with milk yield (r
=-0.95), RI (r =-0.89), and DMI (r = -0.57). In brief, these findings
demonstrate that THI within the barn has a substantial influence
on dairy cow performance, with strong negative correlations
observed between THI and milk yield, RI, and DMI during the
lactation cycle.

Cited as: Ho, L. V,, Ton, T. T., Doan, K. T., & Nguyen, H. T. (2026). Effect of in-barn temperature-
humidity index on the productivity and rumination index of lactating dairy cows. The Journal of
Agriculture and Development 25(4), 49-58.
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TOM TAT

Nghién ctiu dugc thuc hién nham danh gia anh hudng cta chi s6
nhiét &m (THI) trong chudng nuoi lén ning sudt va chi s6 nhai
lai (RI) ctia bo stia giai doan khai thac stia tai Trang trai Bo stia
Nutimilk Gia Lai tii thang 07 dén 09/2024. Nghién ctiu dugc thuc
hién trén 251 bo stia HF tli 4 nhém dang cho stia 6 4 khu chuéng
nuoi, gom nhoém nang sudt stia cao khu 1 (78 bo), nang sudt stia
cao khu 2 (57 bo), sau sinh khu 1 (58 bo) va sau sinh khu 2 (58
bo). Két qua cho thdy nhiét do, d6 dm va THI bién ddng rit 16n
(P < 0,001) & cac chuong nudi cho 4 nhém bo theo déi va & cac
thoi diém khac nhau trong ngay. Nang sudt stia, RI va lugng vat
chat kho tiéu thu (DMI) trung binh méi ngay khac nhau dang ké
(P <0,001) gitia 4 nhom bo. Nang suat siia trung binh ctia 4 nhém
bo thi khdc nhau r6 rét & 3 thoi diém vat stia trong ngay, cao nhat
lacal (5-7gio 30) dat 12,89 kg/bo, ké dén 1a ca 3 (21 - 23 git 30
dat 11,81 kg/ca va thap nhat la ca 2 (13 - 15 gio 30) dat 11,23 kg/
ca (P <0,001). Chi s6 THI c6 moi tuong quan nghich rat chac ché
(P < 0,01) v6i nang sudt stia (r = -0,95), RI (r =-0,89) va DMI (r =
-0,57). Nhin chung, s6 liéu trong nghién ctiu chi ra rang THI trong
chudng nuéi anh hudng 16n va ¢ tuong quan nghich chét ché dén
ndng sudt, RI va DMI trung binh méi ngay cta bo giai doan khai
thac sta.

kha nang tan nhiét (Yang & ctv., 2010). Chi s6
nhiét &m (THI) thudng dugc st dung nhu mot

Bién d6i khi hau ngay cang khac nghiét, lam
tang nhiét do moi trudng séng xung quanh va
gay stress nhiét cho bo siia, 1a mot thach thic l6n
ma nganh chdn nuo6i bo stta dang phai do6i mat
(Guo & ctv,, 2023). Stress nhiét 1a mot phan ting
sinh ly khong ddc hiéu cta vat nu6i déi véi moi
truong khi vat nuoi san sinh ra nhi€u nhiét hon

chi s6 quan trong d€ danh gid cang thing nhiét
(stress nhiét) trong chin nudi bo sita (Ammer &
ctv., 2018). Cac nghién ctu da chi ra rang nhiét
do moi truong/THI cao c6 thé dan dén su gia
tang dang ké nhiét d6 co thé, dong thaoi gidm thic
an tiéu thu vao va ning suit stia (Brown & ctv,,
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2005; Nguyen & ctv., 2018) bdi vi bo phai giam
an d€ giam stress nhiét (Ammer & ctv., 2018).

Khi gia tri THI tang 1én trén 72 thi lugng vat
chét kho tiéu thu (DMI) va ning sudt stia giam
dang ké (Ravagnolo & Misztal, 2000; West & ctv.,
2003; Nguyen va ctv., 2018). Stress nhiét cting c6
thé anh hudng dén hoat ddng nhai lai cia bo siia
khi chi s6 nhai lai hang ngay cua bo stta HF dugc
ghi nhéan bi gidm khi méi don vi THI ting 1én
khi trén ngudng téi han tli 76 - 77 (Soriani & ctv.,
2013). Méc du bién dong THI trong ngay anh
hudng 16n dén nang suét siia, chi s6 nhai lai (RI)
va DMI, nhung mtc d¢ bi stress nhiét va mtic anh
hudng 1én ning sudt stia ctia bo ¢ thé khac nhau
& cac vung chan nudi khac nhau (Bohmanova &
ctv., 2007; Briigemann & ctv., 2012; Carabafo &
ctv,, 2016). O Viét Nam, nghién ctiu gan day da
cho thdy rdng THI anh hudng rat 16n dén than
nhiét (r = -0,87), nhip thé (r = -0,93) va ning
sudt (r = -0,92) ctia dan bo stia lai HF (Nguyen va
ctv,, 2018); tuy nhién, van chua c6 bat ky nghién
ctiu nao danh gia anh hudng chinh xac ctia THI
hay tiéu khi hiu chudéng nuéi dén qua trinh nhai
lai ctia bo sita dugc nudi & Viét Nam.

Do d6, nghién ctiu dugc thuc hién nham
danh gia anh hudéng ctia THI trong chuéng nudi
lén nang suat, RI va DMI cuia bo dang khai thac
stia tai Trang trai Bo stia Nutimilk, tii d6 lam co
s& dé xudt nhiing giai phap nang cao hiéu qua
chdn nuoi cho dan bo tai trai néi riéng hay ca Gia
Lai/Viét Nam ndi chung.

2. Vit Liéu va Phuong Phap Nghién Ciu

2.1. Thoi gian va dia diém

Nghién ctiu dugc thuc hién tu 11/07/2024
dén 26/09/2024 tai Trang trai Bo stta Nutimilk,
toa lac tai xa Pak Ya, huyén Mang Yang, tinh
Gia Lai.

2.2. Phuong phap nghién ctiu va bé tri theo doi

Chon ngau nhién 4 nhém bo cho sitia trong
d6 c6 2 nhom bo vit siia ddu ky (ngay vat stia
la ti 31 - 90 ngay trong chu ky vit stia) & 2 trai
goém nhom nédng sudt stia cao khu 1 va nang sudt
stia cao khu 2; 2 nhém bo vit siia sau sinh (ngay
vat stia la tit 0 dén 30 ngay trong chu ky vat stia)
6 2 trai gobm nhom sau sinh khu 1 va sau sinh
khu 2. O 4 khu chuong nudi khac nhau tai trai va
c6 dinh viéc theo d6i mdi ngay d€ ghi nhan cac
thong s6 lién quan dén ti€u khi hdu chudng nuoi
(nhiét d6 va 4m do, tinh ra THI) dé danh gia su
anh hudng dén nang sut stia, chi s6 nhai lai (RI)
va lugng vét chét kho tiéu thu (DMI) trong sudt
thoi gian theo doi. Thyc hién trén tong 251 bo
stta HF tli 4 nhém gom nhom néng sut siia cao
khu 1 (NSSCK1, 78 bo), ning sudt stia cao khu 2
(NSSCK2, 57 bo), sau sinh khu 1 (SSK1, 58 bo)
va nhom sau sinh khu 2 (SSK2, 58 bo).

May do kestrel 5000AG dugc st dung d€ do
6 thoi diém khac nhau (7, 9, 11, 13, 15 va 17 gio
+ 15 phut) trong 1 ngiy. O méi nhém bo, tién
hanh do ¢ 3 dia diém (d4u, gitia va cudi chudng),
va moi dia diém do hai vi tri. Vi tri 1 1a do trén
duong bo dlng dn, cich giong khod c6 bo
khoang 50 - 70 cm (cach mdt dat khoang 1 m),
va vi tri thi 2 14 do trén ché bo ndm va do & vi
tri ngang nguc bo nam véi chiéu cao cach mat
dat 30 - 50 cm. C6 dinh may trong 10 gidy trudc
khi ghi nhan s6 liéu d€ ddm béo 6n dinh may va
phan anh dung ti€u khi hau chudéng nuéi.

2.3. Cac chi tiéu theo doi

Nang sudt stia trung binh trong mot ngay (kg/
bo): San lugng siia téng cong ctia ba lan vit cach
nhau khoang 7 - 8 gi®, gom ca 1 (5 dén 7 gis 30),
2 (13 dén 15 gio 30) va 3 (21 dén 23 gid 30) clia
moi nhom bo.
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Nhiét do va &m do: Stt dung mdy do tiéu khi
héu chudng nudi thong dung Kestrell 5000 AG
dé do tryc tiép tai trai.

Chi s6 THI: Dya vao két qua do nhiét do va
dm d¢ & dau, gitia va cudi chudng véi chiéu cao
cach nén 1,5 m dé tinh ra THI, v6i THI = T (°F)
-0,55* (100 - RH%)/100 * (T - 58) (Ingraham &
ctv.,, 1974; Nguyen & ctv., 2018). Trong do: T la
nhiét d6 khong khi (°F) va RH 1a 4m d¢ tuong
déi cua khong khi (%).

Chi sf Ingraham 6 nhai lai (RI, phat/ngay):
St dung hé thong SCR Afflex ctia My, gom thiét
bi theo doi dugc thiét ké c6 diy deo dugc gan
trén c6 cua bo, hé thdng thu nhén tin hiéu dugc
truyén vé hé thong doc phan tich dit liéu.

Lugng vat chat kho tiéu thu (DMI): DMI (kg/
ngay) = (lugng thiic an cho an x ty 1¢ % DM ctia
thtic dn) - (lugng thic an thtia x ty 1é % DM cua
thiic dn thia).

2.4. Xii Iy 56 liéu

S6 liéu dugce thu thap va xti ly bang phan mém
Microsoft Excel 2016 va Minitab 16.2 (Minitab
Inc., Stage College, Pennsylvania, PA, USA) theo
bé tri thi nghiém hoan toan ngau nhién 1 yéu
t0. Cac gia tri dinh lugng (X + SD) dugc so sanh
bang phuong phdp phéan tich phuong sai (One-
way ANOVA) theo sau bang tric nghiém Tukey
v6i khac biét c6 y nghia khi P < 0,05. Hé s6 tuong
quan (r) tii mo hinh tuong quan Pearson dugc ap
dung d€ ndi 1én sy tuong quan gitia hai bién s6.

3. Két Qua va Thao Luin

3.1. Cac thong s6 tiéu khi hiu tai cac thoi diém
khac nhau trong ngay
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Nhiét do chuong nudi cta 4 nhém bo tai
cac thai diém khéc nhau trong ngay & cac khu
chuéng nudi la khac nhau, trung binh ctia cac
khu chuong nuéi nay dat mtc cao nhét la lac
15 gid (28,69°C), ké dén lac 13 gio (28,26°C), 11
gios (27,78°C), 17 gid (26,61°C), 9 gidy (25,62), va
thap nhat luc 7 gio (24,23°C) (P < 0,001; Bang
1). Am do trung binh ctia cdc khu chuéng nudi
cao nhit ¢ thoi diém 7 gio (89,58%), ké dénla 9
gios (83,41%), 17 gios (79,79%), 11 gid (76,37%),
13 gio (74,9%) va thdp nhat 1a 15 gio (73,8%)
(P < 0,001). Chi s6 THI trung binh ctia cac khu
chudng nudi cao nhat & thai diém 15 gis (79,7),
ké dén 1a 13 gio (79,11), 11 gid (78,85), 17 gid
(77,14), 9 git (76,87) va thap nhét la 7 git (74,54)
(P <0,001). Két qua nghién ctiu nay tuong duong
v6i két qua ghi nhén ctia Nguyen (2017) & trai bo
stia tai tinh Gia Lai va thap hon ctia Nguyen &
ctv. (2018) & trai bo stia tai Thanh phé H6 Chi
Minh. Nguyen (2017) da chi ra rang dan bo stia
nuoi ¢ Gia Lai trong tinh trang s6c nhiét & thoi
diém tit 10 dén 19 gio véi THI tu 73,9 - 80,3 1a
ngudng ma dan bo trai qua stress nhiét 6 mtc
nhe (73 < THI < 79) va vua (80 < THI < 89)
(Armstrong, 1994). Nguyen va ctv. (2018) da cho
thdy rang THI & cac thoi diém danh gid trong
ngay bién thién rat 16n, lu6n nam & mdc kha cao
so v6i khuyén cdo cho bo stia, nén bo ludn trong

tinh trang bi stress nhiét nguy hiém, dic biétla &
nhiing thoi diém gio trua (ti 11 dén 14 gic moi
ngay v6i THI > 80). Khi THI tang lén trén 72
thi dan dén giam lugng DMI va giam san lugng
stia dang ké (Ravagnolo & Misztal, 2000; West
& ctv., 2003; Nguyen & ctv., 2018). Stress nhiét
ciing c6 thé anh hudng dén hoat dong nhai lai
ctia bo stia khi RI hang ngay ctia bo stia HF dugc
ghi nhén bi gidm khi mdi don vi THI tang 1én
khi trén ngudng t6i han > 76 (r = -0,32) (Soriani
& ctv., 2013).

3.2. Nang suat siia va chi s6 nhai lai 6 4 nhém
bo va gitia 3 ca vat sifa

Nang sudt stia trung binh moéi ngay cta 4
nhém bo c¢o su khéac biét rat 16n, cao nhit la
nhom NSSCK2 (39,55 kg/ngay), ké dén NSSCK1
(37,51 kg/ngay), SSK2 (35,64 kg/ngay) va thadp
nhat la SSK1 (30,54 kg/ngay) (P < 0,001; Bang
2). C6 thé 1a do su khéc biét vé nhiét do, &m d6
va THI & cac khu chuong nudi vi ngoai yéu to
giong thi THI cing anh hudng rit 16n dén nang
suat stia (Nguyen va ctv., 2018). Nhu vay, nang
sudt stfa trung binh da cai thién rat nhiéu & chan
nuoi trang trai 16n so véi trude day & chan nudi
bo stia § nong ho tai Ct Chi va Héc Mon la 11,99
kg/ngay da dugc khao sat nim 2017 (Nguyen va
ctv.,, 2017).

Bang 2. Su khac biét v€ ning sudt stia, chi s6 nhai lai va vat chit kho tiéu thu cua 4 nhém bo

Nhoém bo/Chi tiéu NSSCK1 NSSCK2 SSK1 SSK2
n (bo) 78 57 58 58 F
Ning suét sita (kg/ngay) 37,512 £ 1,27 39,55 + 1,36 30,544 + 2,95 35,64°+ 1,89 <0,001
Chi s6 nhai lai (phat/ngay) 475,37°+ 13,84 519,50* + 15,03 451,594+ 27,72 485,47°+ 16,27 < 0,001
DMI (kg/ngay) 21,76 + 0,73 22,05 +£ 1,07 18,29 + 1,09 18,72+ 1,29 < 0,001

Cdc chit cdi khdc nhau & cing mot hang cho thdy sy khdc biét c¢6 y nghia (P < 0,001). NSSCK1, Ndng sudt siia
cao khu 1I; NSSCK2, Ndng sudt stia cao khu 2; SSK1, Sau sinh khu 1; SSK2, Sau sinh khu 2; DMI, Vit chdt khé

tiéu thuy.
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Chi s6 nhai lai trung binh mdi ngay cta 4
nhém bo cling c6 su khdc biét rat 16n, cao nhat
la nhém NSSCK2 (519,5 phut/ngay), tiép dén la
NSSCK1 (475,37 phut/ngay), SSK2 (482,23 phut/
ngay) va thap nhat la SSK1 (451,59 phut/ngay)
(P < 0,001; Bang 2). Soriani va ctv. (2012),
Paudyal (2021) da béo cdo ring thoi gian nhai
lai trung binh & bo stia khong bi bénh va stress
dugc udc tinh khoang 463 phut/ngay, thap hon
két qua ghi nhan trong nghién ctu nay c6 thé la
do THI va kh4u phan an méi ngay.

Lugng DMI trung binh méi ngay cua 4
nhom bo ciing c6 su khac biét rat 16n, cao nhat
la NSSCK2 (22,05 kg/ngay), ké dén 1a NSSCK1
(21,76 kg/ngay), SSK2 (18,72 kg/ngay) va thép
nhat 1a SSK1 (18,29 kg/ngay) (P < 0,001; Bang
2). Hristov & ctv. (2004) da bao cdo rang DMI
trung binh mdi ngay ctia bo stta dang khai thac
stia 1a 22,1; tuong duong véi nhom NSSCKI1 va
NSSCK?2 trong nghién ctiu nay nhung cao hon
nhom SSK1 va SSK2 vi bo siia sau sinh thuong
6 stic an kém nén lugng thiic an tiéu thu cling
& muc thap.

Bang 3. Su khac biét vé nidng sudt siia ctia 4 nhom bo gitia 3 ca vat siia

Ca vit siia N (bo) X (kg/bo) SD (kg/bo) CV (%) P
Cal(5-7gid 30) 251 12,89a 3,41 26,82
Ca2(13-15gid 30) 251 11,23b 2,99 25,73 < 0,001
Ca 3 (21 -23gis 30) 251 11,81b 3,30 28,36

Chii cdi khdc nhau & ciing mot cot cho thdy sy khdc biét ¢6 y nghia (P < 0,001).

Néng sudt stia trung binh cta 4 nhom bo cé
su khac biét ro rét 6 3 thoi diém vat stia trong
ngay, cao nhatla ca 1 (12,89 kg/bo), ké dénlaca3
(11,81 kg/ca) va thap nhatla ca2 (11,23 kg/ca) (P
<0,001; Bang 3). Piéu nay phu hgp véi dién bién
nhiét do, dm do va THI trong 1 ngay & Bang 1 va
két qua trudc dé ctia Nguyen va ctv. (2018), Wu
va ctv. (2022). Wu va ctv. (2022) da ghi nhan rang
nang sudt stia cao hon dang ké & ca vat stia budi
sang khoang 2 - 3 kg/bo so véi ca vat stia budi
chiéu (P < 0,001), két qua nay tuong tu véi mot
nghién ctu trudc dé6 & TP HCM ciing cho thay
nang sudt stia § ca vat stia budi sang dat 9,02 kg/
bo va chi dat 4,99 kg/bo & ca vit stia budi chiéu
(P =0,001) (Nguyen va ctv., 2018). Nhu vay, s6
liéu nay khing dinh thém ring ngoai yéu t& vé
giong (HF thuan hay lai) thi cac yéu t6 khac nhu
giai doan trong chu ky stia, ngay cho stia hay tiéu

khi hau chuéng nuéi (THI) cling anh hudng l6n
dén dén nang suit stia, RI va DMI mdi ngay.

3.3. Méi tuong quan giita THI véi niang suit
stia, RI va DMI

Tl moé hinh tuong quan cho thay THI cé
tuong quan nghich rat chic ché (r = -0,95; P <
0,01; Hinh 1) v6i nang sudt siia, va phuong trinh
ndng sudt sita = 84,48 - 0,6176 THI. Nguyen &
ctv. (2018) ciing da cho thdy moi tuong quan
nghich rat chat ché gitia THI va ning sudt stia
voir = -0,92. Nghia la khi THI tang thi san lugng
stia giam, phut hgp véi két qua cua West va ctv.
(2003) ciing ghi nhén rdng san lugng stia giam
0,41 kg/ngay v6i moi di€ém THI tang 1én tii 69 va
ctia Ravagnolo & Misztal (2000) v6i méi don vi
THI tang lén khi THI 16n hon 72 thi nidng sudt
stia giam 0,2 kg/ngay.
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41 s 0,310386
R-Sq 91,1%
R-Sq(adj)  91,0%
40

P = 0,001
r=-0,95

39 A1

38 1

t stta (kg/con/ngay)

.

ang sué

379

N

36 1

35 T T T T T T T T A4
71 72 73 74 75 76 77 78 79 80

THI trung binh Ngay

Hinh 1. Tuong quan gitia THI va ndng suit siia.

520 1 s 6,24422
R-Sq 80,3%

510 R-Sq(adj) 80,1%

P = 0,001
r=-0,89

500 A

4901

480

470

Chi s6 nhai lai (phat/ngay)

460

450 1

440 T T T T T T T T T T
7 72 73 74 75 76 77 78 79 80

THI trung binh Ngay

Hinh 2. Tuong quan gitia chi s6 THI va RI.

Két qua Hinh 2 cho thdy da c6 su tuong quan  véi két qua ctia Soriani & ctv. (2013) cho ridng RI
nghich rét chac ché (r =-0,89; P < 0,01) gitia THI =~ hang ngay giam khi méi don vi THI tang 1én tu
va RI v6i phuong trinh RI = 1.075 - 7,83 THI.  ngudng t6i han 76 (r = -0,32; P < 0,05).

Do do, khi gia tri THI tdng thi RI giam, phu hgp
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19 A ®

DMI tiéu thu (kg/con/ngay)

10 T T T T T T

S 1,54549
R-Sq 32,7%
R-Sq(adj) 31,8%

P =0,001
r=-0,57

71 72 73 74 75 76
THI

Hinh 3. Tuong quan gitia THI va DMI méi ngay.

Chi s6 THI ¢6 tuong quan nghich rit chic
ché (r = -0,57; P < 0,01; Hinh 3) véi DMI moi
ngay cua bo, va phuong trinh DMI méi ngay =
66,44 - 0,67 THI. Do d¢6, khi THI tdng thi DMI
giam, phtt hop véi két qua cia West & ctv. (2003)
khi THI > 72,1 dan dén DMI giam 0,45 kg/ngay
cho mdi don vi THI tang lén la do khi THI tang
lén thi lam cho bo ting than nhiét va tang stress
nhiét, lam tc ché kha nidng thu nhan thic dn cta
bo (Nguyen & ctv., 218).

4. Két Luan

Chi s6 nhiét 4m (THI) trong chudng nu6i anh
hudng l6n va c6 tuong quan nghich chat ché dén
ndng sudt, chi s6 nhai lai va lugng vat chat kho
tiéu thu trung binh mdi ngay ctia bo giai doan
khai théc siia.

L&i Cam Doan

Nhém tac gid cam doan bai bao chua dugc
cdng bo trong bat ky nghién ctiu nao va khong co
bat ky mau thuan nao gitia cac tac gia.

Loi Cam On

Nhom tac gia chan thanh cam on Truong Dai
hoc Nong Lam TP. HCM va Trang trai Bo stia
Nutimilk da hé trg thuc hién nghién ciu.

Tai Liéu Tham Khao (References)

Ammer, S., Lambertz, C., von Soosten, D., Zimmer,
K., Meyer, U., Dinicke, S., & Gauly, M. (2017).
Impact of diet composition and temperature—
humidity index on water and dry matter intake
of high-yielding dairy cows. Journal Physiology
and Animal Nutrition 102, 103-13. https://doi.
org/10.1111/jpn.12664.

Armstrong, D. V. (1994). Heat stress interaction with
shade and cooling. Journal of Dairy Science 77,
2044-2050. https://doi.org/10.3168/jds.S0022-
0302(94)77149-6.

Bohmanova, J., Misztal, I, & Cole, J. B. (2007).
Temperature-humidity indices as indicators
of milk production losses due to heat stress.
Journal of Dairy Science 90(4), 1947-56. https://
doi.org/10.3168/jds.2006-513.

Tap chi Nong nghiép va Phdt trién 24(5)

www.jad.hcmuaf.edu.vn



58

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

Brown-Brandl, T. M., Eigenberg, R. A., Nienaber, J.
A., & Hahn, G. L. (2005). Dynamic response
indicatorsofheatstressinshadedandnon-shaded
feedlot cattle, Part 1: analyses of indicators.
Biosystems Engineering 90, 451-62. https://doi.
org/10.1016/].BIOSYSTEMSENG.2004.12.006.

Briigemann, K., Gernand, E., K6nig von Borstel, U,
& Konig, S. (2015). Defining and evaluating
heat stress thresholds in different dairy cow
production systems. Archives Animal Breeding
55, 13-24, https://doi.org/10.5194/aab-55-13-
2012, 2012.

Carabafio, M. J., Logar, B., Bormann, J., Minet, J.,
Vanrobays, M. L., Diaz, C., Tychon, B., Gengler,
N., & Hammami, H. (2016). Modeling heat
stress under different environmental conditions.
Journal of Dairy Science 99(5), 3798-3814.
https://doi.org/10.3168/jds.2015-10212.

Guo, Y, Li L, Yan S., & Shi, B. (2023). Plant extracts
to alleviating heat stress in dairy cows.
Animals 13(18), 2831. https://doi.org/10.3390/
anil3182831.

Hristov, A. N, Price, W. J., & Shafii, B. (2004). A meta-
analysis examining the relationship among
dietary factors, dry matter intake, and milk
and milk protein yield in dairy cows. Journal
of Dairy Science 87(7), 2184-2196. https://doi.
org/10.3168/jds.S0022-0302(04)70039-9.

Ingraham, R. H., Gillette, D. D., & Wagner, W. D.
(1974). Relation of temperature and humidi-
ty to conception rate of Holstein cows in
subtropical climate. Journal of Dairy Science
57, 476-481. https://doi.org/10.3168/jds.S0022-
0302(74)84917-9.

Nguyen, T. H., Nguyen, V. C., Che, M. T., & Chu, M.
T. (2018). Correlation between rumen acids,
lameness diseases and milk yield in crossbred
HF cows. Journal of Animal Science and
Technology 89, 79-87.

Nguyen, T. B. (2017). Effects of heat stress on some
physiological parameters, production, and milk
composition of dairy cows raised in Gia Lai

province (Unpublished master's thesis). Nong
Lam University, Ho Chi Minh City, Vietnam.

Nguyen, V. T. T,, Nguyen, T. H., & Nguyen, Q. T.
(2017). Survey on dairy production situation
and occurrence of aflatoxin Bl in feeds and afla-
toxin M1 in milk at dairy farms in Ho Chi Minh
city. In Do, V. A. K., Nguyen, T. N. And Nguyen,
T. K. K. (Eds.), National Conference on Animal
and Veterinary Sciences (276-282). Can Tho
University, Vietnam: Agricultural Publishing
House.

Paudyal, S. (2021). Using rumination time to manage
health and reproduction in dairy cattle.
Veterinary Quarterly Bioscience 41(1), 292-300.
https://doi.org/10.1080/01652176.2021.1987581.

Ravagnolo, O., & Misztal, 1. (2000).
component of heat stress in dairy cattle,

Genetic

parameter estimation. Journal of Dairy Science
83, 2126-2130. https://doi.org/10.3168/jds.
$0022-0302(00)75095-8.

Soriani, N., Panella, G., & Calamari, L. (2014).
Rumination time during the summer season
and its relationships with metabolic conditions
and milk production. Journal of Dairy Science
97(5), 2700-2705.  https://doi.org/10.3168/
jds.2013-6620.

West, J. W., Mullinix, B. G., & Bernard, J. K. (2003).
Effects of hot,
temperature, dry matter intake, and milk yield

humid weather on milk

of lactating dairy cows. Journal of Dairy Science
86(1), 232-242. hitps://doi.org/10.3168/jds.
S0022-0302(03)73602-9.

Wu, X, L., Wiggans, G. R., Norman, H. D., Miles, A.
M, Tassell, V. C. P, Baldwin, R. L., Burchard, J.,
& Diirr, J. (2022). Statistical methods revisited
for estimating daily milk yields: How well do
they work? Frontiers in Genetics 10(13), 943705.
https://doi.org/10.3389/fgene.2022.943705.

Yang, Y., Ye, B.,, & Liu, H. Y. (2010). Occurrence,
danger, prevention and treatment of heat stress
in dairy cattle. China Cattle Science 36, 63-66.

Tap chi Nong nghiép va Phdt trién 24(5)

www.jad.hcmuaf.edu.vn





