R EE
Feeding Management

i 7 it X R3S AN R FLER A 2 7=
tEaE. FLonJE K M A& 4 X IEFRRD 220

BEXL
AR XEREZRBRES D, WEKIGF 276032

2 [HARTEHREMAAT TR U MDA A FL B A= R AR PR RE L LS8 B I A A 8 b A2 (s
fiEo [k SLgREmnasd:, A RE > AEW (<60d) . H (61~150d) Mg (=151d)
=4, T20244E5—8 HEATIAL, WEIAER N SRR = s . VRO . BT . FLE
B AebR (HSP70, fEFLE . HE) o [HAERIANHEE PRSI B0 = & (P<0.05) , H%
BP0 it P T e o WAL SR A A ) FUBE S TR & = R (P <0.05) , TiFLAE
Wi MFLE AR BE . POHE B2 FHHSPT0# K, FEREARm L A A AL ZKF (P
<0.05) , EEARFEUAEE . (4501 A2 ERE . L BRI TebRY A 2w, gL
JRI R A B AR BTG SRk i 2 DXl A - R S B s SR B T BB A A

DR DORER IBELIVEG; PRUREL; FURGY; MUEAERR; IEUTHIX.

WEYS: 1671-4393 (2025) 09-0078-06 DOI:10.12377/1671-4393.25.09.12

ik B, BCERAL R, T AR

03l 2 LIRS T R B, PR
S L, TP BON A R I FLB B s 5

BEE SRR, PO BIE SO 295 0s W, SRR R R
FENVAEFPERERSCBE R R 2 — 1 2o BFFTRI], IR W iz T LR AR A, iy = KR,

Bl Z R AR S AT S EFRASERSRNR R, PR AREREEOR, Y
BRI . OB SPIR IR  CRE R M BUREESY R BT, X Sl seEm A
MU TP AT RAL, e R A S s 55 OB SR AN I el S5 R B A — e R 2R AN
— T ARG R T W, FARTUIRI AL IbRE, & 307, SARMSEN AN IS B e I DA 8k
PRSI BT MRS PONBGE r R SHSP70K NI ERI R R L], Uiz RAWTTL. AT

EERIT: Bk (1986-) , B, WARKITA, AR, EZEEIN, BR05 A BeaERAR .

78

2025/9 NO.285 HEZLL



BV SO T HO D3 A W LA B
PR, DA B P SR 4 el
SIS

1 REHYMEFix
1.1 iRIE 304

2024455 H1 H %28 H31 HAE L A T 7 B
Py R AR . AR GUAEIR], LR TCR AL
TP A 424 Sk ARIEILILRES K
34 WALFIM: WAL RE <60 d (n=8) ; WL
. WFLREG61~150 d (n=8) ; WFLIEIT: WL
KEr=151d (n=8) .

BRI P B R A T i
W iR, Py Fmar TR AR, AL
HEXUEE, 28 Sl S il B s i AR Rk T 100, i

FUR . R A3 SRR ARG B, B4l
B KB LL RS AR B R TR Y, DA HAEH A B
SRR TR, FUARE S WAk, Bl IR s
HEYOK, YORBRETEE . i, PR AR
FeIKGY o

*F 1 BIRNAERMEFRS
S8 (%) =ei31%

J5OkH

[=CN
g 21.53  FEURARE (Mlkg) 7.23
Ey 3.14 HEAR (%) 17.35
EREKRFI 2765 HHEDRERF4E(%) 3125
Fok 24.47 TRPEDRIRLT4E (%) 22.63
[ZXd 14.68 BE (%) 0.84
FEk 1.48 W (%) 0.40
it 4.20
TRk 0.91
TRIR S5 0.91
' 0.80
Akt 0.23
it 100.00

e TR T 7 R 4 125 mg, #1840 mg, %12 720 mg,
350 mg, 5200 mg, 137 mg, A=A 2 500 mg, AEHZD
650 mg, HEAEE 18 750 mg; FEUSRAR N TIRUE, DA BURH = 5
AE BIFRLAE AR FR G L, FRAHAMSRANAS s BB amnisy J sk
e

Feeding Management | 8] 3= & 18

1.2 iR FHE

1.2.1 A EEFE 40 (THL) B9iiE

K B A il kA (A5 HOBO
MX2301 ) W5 WA PO RO B RN B, AR /N e %
1 AR 18 FANy LR T A2 R X S M by
B, AR S KR GF, IR H OGBS TR 2Kk
o PrAMGE BB E N2 ~3 m, HBGIEDA
il o FRPEFTIEE T R S RS (THD) |, IR
PETHIE R RPN O S P00 (5£2)

THEAR: THI=08x T+ (100/RH) x (T-14.3)
+46.3, THMBIRE (°C) , REWHRSE (%) .

% 2 X0 H THI BT HIER

L] RIS ] TERIE THI

JERNB 2024 4F 5—6 H  19.37£0.72  67.34£0.38
PN 2024 4E 7—8 H  29.43+0.57  79.77+0.44

1.2.2 WA AT R 5 B T B 1) )

TEH 3 ME YA HIRFIRIR . T AT P
PR, 151 min N HPEEBHRARREL, TEAMEIR
ORI, AL G NS K, BOEYEE N ZA
PRAIFIR AR 45

BRI T (S B R
MC—-347 ) 4 H IS0 R Y541 B
1.2.3 PR SR 4T

T H e 0 K Y R = e, R LA
oy MR IFLAE . M E $Ebn G AL . AL
F FURRNIDE Y S B 5y, PAA TP Al AN ] 0
FUBNBER AR S 4 AR 1L
1.2.4 IR AEA SRR

T FEFR R AR R RS AR M RAE AR 20 mL,
fE2 000 r/minfb#ll N EL20 min, 53 &I T
T =20 CHRMNRAE. KRR RUE R AEY) TR
Frie e, WEHYRYE 70 (HSP70) | fiF
LR RA S,

1.3 BIEFEIT SR
RIS B K T Excel FISPSSE A 31 T4 15 #7 -

79

2025/9 NO.285 FEZL



RFEIE
Feeding Management

£ 4 A1 b e F Duncan's % G EM IS 1, 4558 DL
I AR Kor. PAP<0.05 A ZERH A %0

ERTE IR

2 RER
2.1 PRI A P RE AN A IR YR AR

DAL PR O W5 A A PR RE RO SE MR, ARIT 9T
ALk T AR B A g AR (5%
3) o HEREIR, POVIHSEIBTL . rhIgRmE
Py R N (P<0.05) , KU
T PIERE R A W B mHIE R . eoh, TPIRIR
5 A R B, BB N YR
PR AR 280 (P<<0.05) , HLRAWFL SR B
FOE oy 25 W, EpR R B, [
FEAE WAL IR I VT (R4) o R g R
WY, PRS2 CE TARAEERAS, AR
OOPIRERMMA TR T, ki PR E O R,
IR P RE LA o

R 3 MMM F=MENTL
H¥r=gh (ke/d)

920

PR O LR o3 & BUHEAR AR SR B3 2 (&
5) o VARSI, B BN AL R R
S PR S R F A W R, R FLIE S

FIFLER 9 5 B s i AR B PR
< 5 PR T FL K 53 B =N
TiH E[SAIVA A P1H
FIEWR (%)  3.61+0.76 3.41 +0.65 0.41
AEAR (%)  298+023 2.93+0.18 0.61
FLBE (%) 4.65+0.21 478026 < 0.05
EIEY (%) 8.63+0.31 8.78+027 < 0.05
WFLH
FUEWIZR (%)  3.57+0.68 3.52+0.81 0.50
AEAR (%)  331x022 3.27+0.27 0.43
FHE (%) 4.75+0.18 4.86+0.19 < 0.05
Y (%) 8.71+0.28 8.83+0.34 < 0.05
WA FLIE
FUIEWIR (%)  3.78+0.86 3.72+0.73 0.40
AEAR (%) 341+024 3.39+0.26 0.62
FAKE (%) 4.83£0.12 4.86 +0.14 0.58
[T (% ) 9.03 +0.33 9.07 +0.28 0.39

2.3 R FX A A AL R PR RSN
Wi 2 A YVAL SR JU a4k =LAk 2 S

WFLI - -
F FH ] N 5 7
__ o S P AT T ARG 170 (HSP70) . HEALE
WAL 3348+3.18 31.22+3.22 < 0.05 L N B e
WELER  33.76£4.12 3098344 < 0.05 K RHKF o SR Eor, MRBCR R 1
WAL 3042+3.67 27.88+2.98 < 0.05 FLE A A A W 5 HSP7 O Fak K (P
o <0.05) ; AN, NECSEQBIL PRI AR
2.2 FETHITILRL S BB o L
PEFL 2P B2 R (P<<0.05) , {E AL e
Rt — L BRI HOS WA FUR o B se i, AR FLEIKFEIC R E M R IKETE & W FLI B
e TABN R .. AE AR, JMAEIEY S A L7, HESBREABZG I EEE (Ke) o I
bR, g5 RN, FEWFLATIIAIAIY, POV REEREN], P B EESHSP70R FIE, TIAE
SEFUEREE S B FF (P<<0.05) , X WHURAERRIHEE =405 FIN, I RS5E RN
FUEB RS EARY TR F 2 m; A WFLE I, AR TR R A OB RS N R G, T sE
R 4 NI I A PR IR S R F0 B B iR FE RO 2 i
LI R AT (YK /min ) HiRE (T)
‘ B[S AAL PO PY e i XA P
WAL ) 47.66 = 4.08 69.88 +3.21 < 0.05 38.31+0.12 39.18 +0.05 < 0.05
WAL H A 48.02 +3.38 67.46+3.08 < 0.05 38.20 +0.03 38.82+0.11 < 0.05
WAL R 47.77+4.18 66.32 +4.12 < 0.05 38.33 £0.07 38.87 + 0.04 < 0.05
80

2025/9 NO.285 HEZL



YA A PR
7 6 FAENT A AR ARRI B

WiH PR B PiE
HSP70 433.84+29.76 587.33+31.48 < 0.05
=i 1154.83+86.33 789.34+7843 < 0.05
% 7.98+1.21 6.84 +1.04 0.63
WELAH

HSP70 547.74 3745 62347+42.37 < 0.05
i 1284.62+97.35 974.28+88.43 < 0.05
& 9.17 £1.97 8.03 £2.03 0.71
HSP70 404.17 £30.48 577.43+33.18 < 0.05
=S 107847 +93.64 965.55+79.48  0.41
& 8.43 231 7.84 +2.44 0.58

3itig
3.1 BT U4 P A 0 A ER R AR B

TN SO I A 7 b M AR B FR bR B B R
Wi, FEPV IR T, P FE R RER TES
RUBZAL, HEMHwA I, FE YR,
ok NSRRI, PSR R A
ST FIARZ16.33%, TaoZ"EH, PG ET
YR N k>, FL 0 T BN T 4%
£)0.8 kg/diJEb Bl LA, PRI T RE SRR
AR UIMOE: AEWFLEI, VSR
BRI WFFCEoN, PR SORT S 2 A sl 0 150
SR A FUR R AR B P . AR AE R —
BERM, PRI ERAR T AR g

IRV BGA S G B BT, M
JERRE (THI) 8805, Bl Al 139.22 T &
39.51 «C'", [y, PPIRSTRA N, TEH A&
NI HEART 50 K/min, [fILEAS RS N AT
70 K/minkh F" ARG ISR B BT
PR AN B 2 T o PR - AT 51 R
MY oK, ESNE MBI, IR MR, X
AR Yt — P PRI 2 —. Z5 LRk,
PR NGE S AR B . R ZE AL i

Feeding Management | 8] 3= & 18

FLPERE, 6 R REIE A R FUR L I 53 A1 AN 20 L B
PR, DR R R

3.2 BN ET FL A S B M

CA W E S R AL TR, PV T 5
B RN 34 PRSI L AR Y, X e
SR 2S5 =R . MR . FLR AR
MRS S e A P AR, UL AN R s I
WA RS B AR R AR . AR TTIRIRE &
L, PR R T L AT R O FLRE £
Lk, SCAEHRE B BATREE, BV
AAESHREAIER N YTHHUE T700, FLIERF
%103.91%; I THIRE T80 ~ 85}, FLAERA 4%
3.74%", FEARRTTH, LRI RS I MR
B, SRR EEKE, He S R THI
KPP T804 3¢, BRI, PN 5 AT i e AR
UHEEON FLR s (JCHGRRLE) AR, 1
XFFLIE R AR PT84 52 B H M PR3 R Ry
ERITTS , PN SO 2Lk 43 1O 5 32 R T AL
WRHER T,

3.3 R X YA A L FR R RN

PR T8 THSP70/E A WAk N — P EL 221 43
TR, AEA VAR A S o AP S T, R
IR RN, PN B S U AN HSP70FR
Sl o/ I AR RS & S e VT L VA DR S N DT L
ANFAFLIN B A R 2 A N HSP707KF- ) i 25
T, B Pk scyiaiat FAHSP70RA N G R
BET. WA, ABFITE LI, SIS BTl
PR AL R S B2 TR, XA s
FEARI IR RN 2 — 5 12485 R SRR G IR
TR AR FL P AR L R S5 e — 3

R — P PR B IS R,
SR R . A R, R OK
5P RAEMSE . RWFTHR, R RN
B M RS RIEA TR, HERREEHEK
Vo, BRI O RS A R O E e, B

81

2025/9 NO.285 FEZL



R EE
Feeding Management

LARHILAAE A R s FL I B S A B 2 AF N B4 IS
it 5

E !

4 £5ip
2z | FER, BN ORI T X 0 7L B A 1 2

FEVERE . ZEBRIRAS . FLBA M iR A AR bR AR
B, AL F YRR S It 5
FAREI =i B N W Nk . FLpE
OrETHELAMHSP70RE L B, AR,

YA/ STIEBu e /NN U S AN = R AW I DA B O
FrEZHma, MY EABNIREGE R 2 Em, gt
SFHCEFVERERE R, RSN, PUE FTHEN HA

APRAE PR LE R SR PURIEN 18 B BRI R
SR, I, ARV ATT, SR
BRI SRR E R, NE RN EE
& R HERE S AR R A R RN

S L Hk
(1] Sukiy, 2o, EFM, SRR EE KE R

VRS0 ARV TT, 2023, 46 (14) : 174-179.

(2] XU AR T[] 4 H E4CEEE, 2024, 40
(12) : 45-47.

(31  JHHE, 20, RAER, SOARNRRISEC T IR . B
FEFOOF AR I A AL T [T ]. RIS B, 2024
(12) : 50-53.

(41  FBiGtR, BEPERL, RIFEY, S UV R Adh P E o)
HE B IS AEMT PBR P (0 520 (1] v [ OB B2, 2024, 51
(3) : 1041-1049.

[51  FEER, B . DR SO I A P2 05 1 e R LA SC B R

(6]

(71

(8]

(91

[10]

(11]

(12]

[13]

[14]

[17]

[T RS, 2019 (5) ¢ 97-99.

AR IIZE I YT T 2 32 B3 A O A A TR S0 SR ). o ]
Foli, 2024 (3) : 39-45.

MY, X, IVE, 250540 A i T i
1L ETA, 2024 (5) @ 1-7.

SRR, WS, X, PRI I AR R
A FEPERER 2 (J]. T AR, 2020, 56 (4) @ 169-

172.

SRR, RIS, SYBERN, S5 A R R RA SO b L b 4

Wy E PRI FL S B RN ] B AR, 2014, 34
(10) : 1686-1688.

Tao S, Rivas RM O, Marins T N, et al.Impact of heat stress

on lactational performance of dairy cows[J].Theriogenology,

2020, 150: 437-444.

Tao S, Bubolz J W, Do Amaral B C, et al.Effect of heat
stress during the dry period on mammary gland development[J].
Journal of Dairy Science, 2011, 94 (12) : 5976-5986.

PRI AR 2 = Wk R R AR B
bR [DLALS . hEfOLFERE, 2018,

Soriani N, Panella G, Calamari L.Rumination time during the
summer season and its relationships with metabolic conditions
and milk production[J].Journal of Dairy Science , 2013, 96
(8) : 5082-5094.

El-tarabany M S, El-tarabany A A.Impact of maternal
heat stress at insemination on the subsequent reproductive
performance of Holstein Brown Swis, and their crosses[J].
Theriogenology, 2015, (84) 9: 1523-1529.

o, 25000, TR A-HSPTOSEIN £ A5tk 5 A PR
RARTILVGRAAR, 2007, 19 (7) : 84-86.

RAREE, I, Bt 2RO A 5 WA FLRY By 2R A 7
PEREFILIT BRI Z M0 V] S8 FR 24, 2013, 25
(10) : 2294-2302.

A, AT, EA, B E R4 T YRR
KV 55 1037 VR B L i i S AR (] b [ R e A
2005, 41 (3) : 17-20.

Impacts of Heat Stress on Production Performance, Milk Quality,

and Blood Biochemical Indicators of Dairy Cows in Different

Lactation Stages in Linyi Region

ZHAQO Jianfa
Livestock Development Promotion Center of Hedong District, Linyi Shandong 276032

Abstract: [Objective] This study aimed to investigate the effects of heat stress on production performance,
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composition, and blood biochemical indicators of dairy cows in different lactation stages in the Linyi region.
[Methods] A total of 24 healthy Holstein cows were selected and divided into three groups according to days in
milk: early lactation ( <60 d) , mid-lactation (61~150 d) , and late lactation ( =151 d) . The experiment
was conducted from May to August 2024. Milk yield, respiratory rate, rectal temperature, milk composition,
and blood indicators ( HSP70, prolactin, leptin) were monitored during non-heat stress and heat stress periods.
[Results] Heat stress significantly reduced milk yield in all lactation stages (P< 0.05) and significantly increased
respiratory rate and rectal temperature. The lactose and solid content increased significantly in early and mid-
lactation cows (P< 0.05) , while milk fat rate and milk protein rate showed no significant changes. Heat stress
also significantly up-regulated HSP70 expression and reduced prolactin levels in early and mid-lactation cows (P<
0.05) , with no significant change in leptin levels. [Conclusion] Heat stress significantly affects the production
performance, milk quality, and blood indicators of dairy cows, with early and mid-lactation cows being more
susceptible. The results provide a theoretical basis for developing regional strategies for the prevention and control of
heat stress in dairy cows.

Keywords: heat stress; lactation stage; milk yield; milk composition; blood indicators; Linyi region
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lasted for 30 days, during which production performance, milk composition, serum antioxidant indicators,
and rumen fermentation parameters were measured.[Result] Compared with the control group, supplementation
with 300 mg/kg and 500 mg/kg of Angelica extract significantly increased average daily feed intake and milk yield

(P<0.05) , reduced the feed-to-milk ratio, and significantly improved milk fat rate and milk protein rate while
reducing somatic cell count in milk ( P<0.05) .Regarding serum antioxidant indicators, activities of superoxide
dismutase (SOD ) , catalase (CAT) , and glutathione peroxidase ( GSH-Px ) were significantly increased,
and malondialdehyde ( MDA ) content was significantly decreased in the treatment groups ( P<0.05) . In terms of
rumen fermentation, the contents of microbial crude protein (MCP ) , acetate, and propionate were significantly
increased ( P<0.05) , while no significant effects were observed on rumen pH or the contents of butyrate and
isobutyrate.[Conclusion] Dietary supplementation with 300 ~ 500 mg/kg of Angelica extract can effectively improve
production performance, milk quality, antioxidant capacity, and rumen function in dairy cows, demonstrating its
potential as a functional feed additive.

Keywords: Angelica extract; dairy cows; production performance; antioxidant activity; rumen function
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