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KB B PR ZE AR EA A FIAR AR Pk - B b LR AL AR S MY R L 2 528 - PR L2 RONFL
R ZOBAA ST 10 55 2%y R EEH (Pa) BT FEZEMH (BA) - FEMAH S BnsLd - SR
21 K AERBAAG 0 — 18 RAAMEIER » 28 19 REAMGHE 3 RAETAEUSE - WHNEBE RAREE TR - S
SAEH - P4HEL B 4HAABFREE Rl EA 2,071 K 1,974 {E5EF AR VIV 2 SRR L B (RUS 71T - P 4HEL B 4H
PR S WA YIY HH Bacteroidetes ~ Firmicutes ~ Proteobacteria J. Tenericutes VO{E{EEAE Y 1 & - [HIBEAE PI/E T
& pE ERAH B A B S E AT [E] > Bacteroidetes 1F Ry Sf—1EEARFIE P 4B AR HVHE S EE R 69.81% » =it B
4H 67.22% - P 4051 B 4B A BEE AR AR B E S S = & Fy Prevotella » 5 EE 53 7 Ky 49.45% e 50.38% - DUEHIAR
AHELT 153 734 (principal component analysis, PCA ) DAs¥Adh iz BH4H > 1968 5 (W AR W4E R 72 52 - 45580 PCI
F1PC2 73 BG5S (e AR VIR FAH BB 5 5y 22.16% 1 19.73% < {F PC1 SR EF BRI o = 09 M E Fy Prevotella » M
Pseudobutyrivibrio ~ Kineothrix ~ Butyrivibrio }% Alistipes Rl| 5y PC2 S E S RAEI S 1I4HE - P 4HEL B 4HF B HEA = -
FLAERG® ~ ERER - AR - WEEIPYR - REEMEEREE SREZETZE - B2 > PAHSEATHERK
RIRERTEE (0.98 vs. 0.75 g/100 g of milk ) ZEHZ S B4 (p < 0.05) - &7 FalBpsi R - B AARIHAL BT
BREA A [EI SR AH ECHRE S AR Y L - (EERBIARTE] » IR [FIARARHCE e 2R & RSN AA B B % 0
RV AR B A BT B S R B iR B AE SH A At 2 Bl ZE 490t nT RE i ME FHEL 3]

RHfiEGE - ERRAG HE - REMEY - ARy

&

B PN B8 2 FE PR R SR AT 50 S /e H P B R4 22 — 25 BN 0 G EE Ry 50% o I DAEN T R ] 5
( Digitaria decumbens ) ~ JE4EE. (Acroceras macrum ) ~ 5 E|GAEIVIREE (Pennisetum alopecuroides ) H1E K (Zea
mays) N FORFIF T EOREELY 20 HilE > HEER 40 — 50% @ FEHELIETE S (Medicago) ~ E#HHEZEE (Avena
sativa) ~ E5EEF (Cynodon dactylon) Ryt (TTETREZ BT REESTFHR > 2021) - BENEZ RERS
EFEFEER > FEARPTEEKLERBRE RN  (EEEENEERAEAR - (HLTRAHERA EHVRS -
%It BATE B2 7RI R R S S R BN GREREA A  (ER[E RS 2 SR E R - HEE s H L
REERAE R hORY) - FIHBESCEE BIL A S 2R ety - IR B AR S (5 FH EL & 2 8 e R H
YRR — o FENVEAENRBEEA RATFNEAMRERR - BFEReERHTEEALE - f8E - LA
Y - MEBES ENRERZSEYE  EEFAHRER - FENREE TS BEEN 75% NEZFK - 356
TR AT e84, (neutral detergent fiber, NDF ) &85 » BN EREENFEE F AIHE - R EFEIRE
FLH NDF 498 70% - ELETERZEHY 45% S1R% - A RE MEY R RaV s - B E S bEZERATR -
At R E g B SN RE R (£ 02010) BEEEHEEZE 2 HEHE (crude protein, CP) Bt 484k (acid
detergent fiber, ADF ) &&457 5l Ky 5.9% K 11.0% B2 42% K7 33.2% (§74:) - MiMESEAER S AR ZINK - M
BT ADF #f » Spfifisf S DL s st (2% > 1999) -

(1) e E R T s R 5 56 2772 9% -
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FLAHR S ] R — (R E ST - B EY R A R R R T R S A Y e R
P eE A= EE MR, (volatile fatty acid, VFA) » BRI ApEEHEE P WE 2 2B AIBEY) - BEMAEYEEIEE
SRS TEEE - MR BRSO ERNMEYRFEEME - HiE - A ERES - MRS L5
R A E > 50 — 70% - RS EKEE (Ruminococcus ) ~ 1 MEI\E & (Butyrivibrio ) ~ L E & (Prevotella) -
AR B (Fibrobacter) ~ FIKEE (Coprococcus) FUNFREHIEE (Porphyromonas) 5 #&{EY)tE - EHERHE
HAEYIRIZ L (85 0 1997) » H SR EE - T BRI E S AE 5 KR 8 5 < FIedlE4H 3 L7228 (Henderson et
al., 2015) - JFH hifEEE 2D 7,000 18 > A4 S AMELUREEEFT (Firmicutes ) JEHRFEFT (Bacteroidetes) Fy
B EEAVER Y o Lt RS 73 A 5 AR 68 K 12.8% » DUFMAEEZ A EEAN A S &
SRR E - HAE 20% B MY AT A H LR ERE (Krause ef al., 2013) o {HITFEAREEE 77 A ViHcio e (i 1S
T E AR SE I R HE R - Wilkinson er al. (2018) FI[FH 16S rRNA ELRIEIE - o 4T T i A= Pt S EAAH i 5T
B B A AUE P (next-generation sequencing, NGS ) #E{T & FHIREEAG 2 (MU AE Y RO S (MAE VIR BE 2 b 98 7]
BEME -

S R IR E P R B P 2 (A VB LRSI E & 5 R fHRE (Jami er al., 2014) - ([HEFERVHEE EE
(relative abundance ) 2 G #ifY » &EEERFPIRVAHE S E EiR S0 - A MTEZREHEEPT N > (tIFA i ER LF- -
Bainbridge et al. (2016) W5Ef5H - EAE - AEABER LI EERE ERUEYIGEEAR - EHsAMEY g
BTE T AR - ALAEEMERECL BETEE (dairy herd improvement, DHI) & & £l FH{# 17 FEEHALT /MRS A (Fourier-
transform infrared spectroscopy, FTIR ) #E{THLE 7347 » WALAERG ~ AEAE ~ AMKREERT > BEERNRMAE
TR AR 2 RIS » R ZHER R - BB Al R B BN FL AR 2 EERIE - BEE FTIR J3frHeify
HuHES o AR IR & B EEEAINE AN, ~ RNERFIAEANER © 5 - P A REAEIRR EEIE - EEEE R B IR
Tt 2 2L B8 - ARG HIRAT & #1 DHI AgoflER & (Gengler er al., 2016) - ARekhs 5 I ARG [H]
AAR R A RN LRI AR S Y AL 2 2 2 R Bk E - BWEMEYEB LR AR T E
w - SRR E SRS B A Pt AT RE A A FE FH LR -

MR TR

AN e AT L&y Frb A 4-2#T - g2 - AaEHE BN ESEEREATILE Y
FrEsmEry e N BRI 111-14 SR EEROETES -
L sy eaE i
AAER AR R 2022 42 10 H = 12 H > A1 RE (Holstein-Friesian ) JRAARIHAFGEAENTTEHEEZES
s EmAT & s Fr > SUEREA K 21 K - shBaBeR 0 — 18 R AEIERH - 25 19 REAMAHEEEREE 3 REHEREE R - &
Epbatant > PkEEEILE FOBALREHEE 2 OBFLAFET 10 55 - @B 0 RdH - SREHEEAE 5 BURALA - o REEEAH
(Pangola hay group, P 4H ) BT %5340 (Bermuda hay group, B 4H ) a4 » BRI ORI BEAZ (28.712.4
B129.0£2.6 kg) ~ IMFLREL (323 £45 81330 £ 41 days) - DAEEEA FEROL 2 FRstER B DAAIGERETT - b3l
FEARE(IE NRC (2001) AAEEEEERB r SE4R & HAE (total mix ration, TMR) - 4H Al EL & 1 Flz S sl &
B EHIEZE  KERO ~ FoRFIT ~ KM FRAIR AT 288k & H ARG 2 > 533l B4 5
00 FC®Y 1/3 EZERET K N 2+ 30 ol 2/3 EAFERET > FCBERYBIR LR R EUEFE 5 — 10% R A4 - 5SPIHE
Bés K it EEZ S EUK IR T & - BRI 2B ER (A254 du ) RoARARL Digitaria J& 2% F A EVEHE UL
TR Ry g EE s BRP JE & 4 P& o UEIHA By 2022 F 6 22 8 H » SeDIEIEMUIEIRGHEZERE (65% 2/K%) >
AR A ETTRIRE 2 57K 10% DU » e U FE B TUE a4 © sl B RZEFERIE K
EE - AR 2 B E R R RER -SRI ER AR | for - B3EF 2 CP - fHA5H5 (Ether extract,
EE) -~ NDF K ADF & 8{F A 4.10% ~ 1.17% ~ 61.37% kK 34.19% ; HE5Z5 > CP ~ EE ~ NDF § ADF & =K%
F59.39% ~ 1.89% ~ 58.10% K7 31.04% o
IL. AL iafsa B #1774
() EABRKIAL  BHIEAMK SRl RER 5:00 BT 4:00 - HALESHCsERFEEAR  Pellniis
19 K2 21 K #HEE 3 RERE[ERFE B AN  Rend&H E T rPAER - AesEainr
dbl& 5y P Ak ba = s b — R LA Y -
(i) ARG AT EEES © BEHFTE FOSS 24H] MilkoScan™ FT' K Fossomatic™ FC #EfT4EFLE 5347 » SHE @A
FLEEARE ~ FUHERER - MR - mASEIYIR - IRES - W50 R AIEHRRAHRSE « W24 Fatty Acid
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Origin HERFIE S HisaH #E T ZLAERRIZ 3 1T -

(iii) Fatty Acid Origin FLAGHHIE /3 HTIE4H R RCE #2 © ¥ U AERIE (de novo fatty acids ) i #i[E Fy C4:0
C6:0 ~ C8:0 ~ C10:0 ~ C12:0 ~ C14:0 Fx C14:1 f5frils ; SEATIFSHHTE (mixed fatty acids) Sl #iE Ky C16:0
K Cl6:1 Bghnlit ; THEIEIERANE (preformed fatty acids ) i dn&E fy C15:0 ~ C17:0 ~ C18:0 ~ C18:1 ~ C18:2 ~
C18:3 ~ C20:0 ~ C20:2 ~ C 22:0 & C24:0 f5Hiil -

1 RIE R R BB T
Table 1. The analysis of Pangola hay and Bermuda hay

Items' Pangola hay” Bermuda hay”
Dry matter, % 91 94
CP, % 4.10 9.39
EE, % 1.17 1.89
NDF, % 61.37 58.10
ADF, % 34.19 31.04

" (%, DM basis)

' CP = Crude protein; EE = Ether extract; NDF = neutral detergent fiber; ADF = Acid detergent fiber.

II. TMR £R45% R oA
PERERIHEE 19 REF 21 K> #4E 3 RERGEH IR SR TMR > B{F -20C » ARG HE 4 K
Bednt% > DL 5S5CHEEZ 48 /B » EFESHZYIE %1% - ik AOAC (1990) JA#ETHZY)E ~ CP K EE 4347 © f{i#8 Van
Soest et al. (1991) J575457%7 ADF K NDF o
IV. & SRR E B
() FEE RS - WidHE B Rkt 10 BH B alBsd i 21 R TR SRR & - PREEFALGIS R Ry B4 8:30 » DAL
AJEE*E oral stomach tubing (OST) B0 EZZEHVRMTEREE < JE B KA ERIEAE (8 FH ATA B /K el %
Ktz » BB REEH - LA O AR ALY 180 — 220 cm 7% » BB E & mE
TS R - TS A &4 250 mL > T7EILL pH f0filET (WTW pH 3310 Germany ) JHIE & S & pH {E
FE& BB RZKP IR - EHTRBER HUE S 50 mL TR ERFHE T -
(i) BE 2 IRERRS AT © FIFHRG3E{LE4 (QlAamp PowerFecal DNA Kit, Qiagen ) {76 'S A1) H 26 JF A A
5 DNA ZZ£H] » DNA EEFH S EEET Qubit 4.0 Fluorometer  ( Thermo Scientific ) 4377 3828 & 1 ng/
ul »
(iil) B HAME LT © 2R 168 BA (VI-VI &) HE 16 S HRE—M:5 [ FHETHENY > WifkiE Pacbio Jit
T2ERF » R fEFH SMRTbell #E{TEBHE T

V. Gt or AT
SREGFTSEE R > (HH QIIME2 [L¥f MAFFT B NCBI #IE[E#E1T ASVs Z NP5 I ERPFILLE o
T o HERCREEI AR AT E 553 734 (principal component analysis, PCA) 1557 (A& - DLaF sl Enp Bl AR S
AR ~ HEEARIS34H - FIIF SAS B (SAS,2002) - B[R ERIEAASR Y EAE R AR T
P8 > WA R 2 EE ST (ANOVA) CLERAARINY 22 > F mean + SD IR DL a = 0.05 Kl@ e
EKAE

e

FEATE —EH AR BRI BLE - SRS R B R B R B R  MAEYIThRE UL ERE R AL AE
Ko YN EEERSHEEE LRFVEMZRR I - SR EHVZYEREENREERNZR (Buxton ef al,
1997) - ERMCEAIE EEER KEEREZ NDF S8 57 A4 By 25% 8140 — 50% : MAARRE M REFER K&
.2 NDF SRS AIKIFy 50% 8170% (Buxton et al., 1995) - MEHERHEY) - K E5EVIFE ZCE S THIE K SLB9HF
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IR AR MR - AN & P SRR R R T I R P it (MeAllister ez al., 1994) - /NFERLABAERH
BN ARTRLH T ERAG D - RE/ NERARZ IR IR - AMNEEMAEYETHE - Sk E S S e
b B LR R - BB R N Y B R RS R

% 2. BitHERBLI e RS R 2 AR S BRIy

Table 2. Ingredients and nutrient composition of the total mixed ration for two groups of experimental lactating cows.

Ingredient items Total mixed ration (%, as DM basis) group'

P B
Corn silage 22.96 22.90
Bermuda hay - 12.96
Pangola hay 12.72 -
Alfalfa hay 14.38 14.34
Concentrate’ 29.31 29.23
Soybean hull 12.72 12.68
Soybean meal, 44% CP 533 5.32
Lipid® 1.58 1.58
Sodium bicarbonate 0.80 0.80
Premix* 0.20 0.20
Total 100 100
Calculated values (%, as DM basis)
DM, % 44 44
CP, % 16.4 17.2
EE, % 3.40 3.50
NDF, % 36.4 34.5
ADF, % 21.9 20.4
NEL’, Mcal/kg 1.52 1.52

' P = Pangola hay group; B =Bermuda hay group.

? Concentrate included ground rice (29.4%), ground corn (29.4%), soybean meal (28.5%), fish meal (3%), molasses (5%), salt
(1.2%), limestone (1%), dicalcium potassium (0.8%), sodium bicarbonate (0.8%), magnesium oxide (0.4%), vitamin premix
(0.03%), and mineral premix (0.02%). (as fed basis).

* Lipid: Energy Booster 100® dry fat supplement contains 98% total fatty acids.

* Each kilogram of premix contains Vit. A, 10,000,000 IU; Vit. D3, 1,600,000 IU; Vit. E, 70,000 IU; Fe, 50g; Cu, 10g; Zn, 40g; I,
0.5g; Se, 0.1g; Co, 0.1g.

* NEL value is calculated according to NRC (2001).

T (1991) ¥4y BILIR EIRGE 2 8 B E LSS R T - BE RSB LR bEE S 15
FE RGN D » B EE RS 50 — 70 ApUElRE - 2F R EIZYIE 8 BB Bet - BUEE R EIERIR
AR EIREZENE - ER - O EEREE - BERHREE R B VENEEIRAE ( 5> 1993) - &5
(2011) FFEEERIET 4SS AR R R A A5 - HIERRER (F25) CP 2810 6.0 £ 68% ; EE&
17 1.8 2 2.0% : NDF £ 8112 73.9 & 74% : ADF S8/ A 433 F 443% - F4h > HEEESEE (85) CP &
£4910.9% : EE & 8%72.1% ; NDF &84 69.9% : ADF &84 33.9% - B8m s A[E S0 E EE s i B AR AR
R HEUE BT S HRER 2 CP K EE S8R [E R - il 2 8 B 5 e 525 CP - EE ~ NDF K&
ADF B FaftaE 5 ol RE A IR IR Ky si fi5 88 B R B B e B RS » DA TS » 2020 2 2021 4 HH 3R fi e il
B2 RoErh - e E s E&E oy A 2022 A8 [E FHE 7 B EIHAUGE » AR AT EDARC & K E AL 2 2L
PR RS - ABBIHERE Y TMR 28K IETREAERNFE 2 A » #2[E 5 TMR 2 CP ~ EE ~ NDF & ADF
S BIKIE B 164% ~ 3.4% ~ 36.4% K 21.9% : 53 E TMR -2 CP ~ EE « NDF § ADF & &% B 17.2% ~ 3.5%
34.5% J2 20.4% o NEFEEARARIECE - BT #EHEC 5 BRI (EE 4 TMR 2 CP Bl EE fF&bA475°K » {2 NDF
Bl ADF iy & &I A 2R - AP EREEN B ER 1 K NDF M 208 LR T 2R T & ADF (%55
1999) -« [EHF » oy i 2 #3 [E S DUEHR 6107 = TEL - FRAEMA TMR Fidetls 2 10 ] 15 An-&E - BhE 177
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HA MAFREEREZEHFASR TMR B EHHE A TMR HfHE o BE2R - 88 [E R0 5 8 E e slEs - Sa 0
REEER AR R B B OB LB P AR » AW E SR S e M ARy 2 8 I am S B B
BiREESIERENERE TEAEEZR -

—REIME "SI pHEE R 6 — 7 (EgREIEAHE LM SR MY E R Y & BUES VAR R A R 2 B 1E -
S TP E PR T I 1] 2 R B R SR R S B B IR RE AR - BN R E K BRI SR - kR S S AR
o HBNEE pHEZEE » FRFEEEE P EENZEAFNNMEYERE (5K 2006) - Aellg Pk B4
PRE RS pHENE 0 6.71 (n=4) B16.82 (n=5) - sREAWAHRERA-FHR S IRREIEE - TR > SFZ RS
R TR E/YHEIT (operational taxonomic units, OTU ) #5355 773X » #EfERH 205 (Denoising ) 7572 » JEISEAT
& SIS TP 58548 (amplicon sequence variants, ASVs) (Knight ez al., 2018) » [N » A5 B4 B DARS TR I
F B ER A B (divisive amplicon denoising algorithm, DADA ) (Rosen ef al., 2012) - P 4081 B 40 #.4-EF0g
B Rl EA 2,071 ke 1,974 {El R i AL YiE 5 ER% %% (deoxyribonucleic acid, DNA) {R&H5 » {7 7F B [H] pr 3
4HRE (A0 1) - HRASSRERIHREERE R 2 TMR T B8 & 2 B R A LR BA LA S5 AR PI4H B 2 22 52 - Roques
et al. (2023) WH5EHREfEH, » B8 ASVs KFRE S ARV E EFIZAM: - DUT A e R A i e S T YRt
R 225 o s FE T o PAETERIGEIF T (late mown silage diet, LMS) flf@ L. A-AHEL - EAAR—R%FH T (control
silage diet, CS) EafgHYFLA-1E 820 il DNA {5 A 547 M{EMAREFEEER - Hop » BEIKERHIOER

(Succinivibrionaceae families ) & & E LMS 4HAY AR S th B CS4H (p < 0.001) : #HKZ » LMS dHAFRE
HR HHTREIRE ( Christensenellaceae families ) & & HAEEHT S CS4H (p < 0.001) - 554 » BAGAAR = EAAEY)F T (herb
rich silage diet, HRS) FYZLA4-MHEL » LMS 4HAYFLAAE 820 {i&l DNA {5i5 A 347 {1 i4H M A BE =5 - HRS 4H/Y
HAFRE ZEEFT (Proteobacteria) & 2IAFALE LMS 4HHIVAFEEE (p = 0.03) o Lalts{EnBi A EniE Il &aR
R S P A YR R 2 B falkE 2 R SR -

2071 1067 1974
(40.5%) (20.9%) (38.6%)

1. BREIA EIERIHEC e R & R - SRR B A 2 28 - W EEE (R R (E R A - S
EIRAREEREL (P) BEEREE (B) ZHHEN YRR -
Fig. 1. Effect of different grasses TMR for rumen microbiota of Holstein late lactation milking cows. Each ellipse represents
one group. The overlapping regions between the ellipses represent as the amplicon sequence variants (ASVs) that are
shared between the Pangola hay group (P) and Bermuda hay group (B).

A E WA E VAR S MR 5 > By 2R - FlnE ek gkl g%  RlgfARER
HVEE BN - ALABRERCE B R E R EB R » ME MEY B FERRE SR R B ENEET) (Koike
and Kobayashi, 2009 ) - [l 52288 5 Tl AL VIR RV EE J1BLFEHCRERES - (EYIRAVE A= YiERE 25 ( Castillo-Gonzalez
et al., 2014) o & 2 °J%1 > P 4HEL B 41 4R B S TUEYIBT EHEHREE T (Bacteroidetes) ~ [EBEEFFT (Firmicutes) ~
B EMTHRBEEFT (Tenericutes) VI{EEZAREFT TS - HESHEPUERIEEMARE DHE S EE AR E - BE
P B s —(BBAEHPIE P 4 APV S Y = 1 5 69.81% » S B 4HM 67.22% ;5 48 —(ESAEHE IR E B I(E P
AHBEAR T By 18.61% » {KFA B 4H 1 22.92% - (EA-EHRE B A YEHEF IR > KE B EHRET M EEEET (De
Oliverira e al., 2013 ) - H[&El 3 7] » P 4H8E B HA4-BHRE S AR T - HEE E B R eE L CEE - P4HE B
A BERE A X 8 (5 LR A 1 Ry 49.45% e 50.38% < iGN E & ~ JEE KE A T Iey\E B A TEE e s
YE > WEZAFHNESEHSB (Xue er al, 2018) - T FHE AT EA HIEEEEROK CEYRAE DiE - tER
B H RS - SEMEEA SRS TIREBMERAKEEY (Bl ) WEEE > HALSH S RE Y 4Er TR
2 Ny R HBEEN T RREY) K EBHETE - @M R EENE - B SRR R AR Ry
HWHEANEEEGRATFRER - HiE A EE e - B pH (B 5 57 4#7E - Henderson er al. (2015) A5T45HIE
REE - T RINE B S KEE S 2 EIe AR L2 5787 P 418 B 44 BFRE A 5 (R & 5 EL A A= 2y
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AIRERIA - Xue et al. (2018) Ky T A FINAREEARHEE T VFA G828 KA KREE 90 XE 219 Korpkd
{E4H » &ERBHEAFEIDARBEFE AR E  VFA S8 EAEZESRE (p <001) - SRR EILFLIE B
AR E AR R A R o A BRI A EEDILRECE I BN 305 REIDFLIRHA - B S EYsaE Rt
BB SZN AR E - 5550 FIFH PCA 734 » 7 AREREE R [F) 85k EE TMR 7 R AL AR HA 0 5 £ 20
AR E e R S 4 Fow > DUBAYARFIHETT PCA DIFFAE R ERAH > R B 1A 4R Ay 2= 2 - PCA EIER -
PC1 1 PC2 43 RI{GHE B o PIEFAH R B 22.16% Fl1 19.73% > {£ PC1 S BB ks = i X245y Prevotella > ﬁﬁ
Pseudobutyrivibrio ~ Kineothrix ~ Butyrivibrio i Alistipes QI By PC2 8 BLE B Ew s iVAlE © 47 L - Astisnds e B
FOD A R EIFL A EEAEA [F S A pe R e T~ HR S i E Y AR - EELBIRE -
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Fig. 2. Effect of different grasses TMR for major rumen microbiota at the phylum level relative abundance of late lactation

Holstein milking cows.
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Fig. 3. Effect of different grasses TMR for major rumen microbiota at the genus level relative abundance of late lactation

~
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Holstein milking cows.

72 3 Ry e A [F R 4H A TMR S N AARIAAFE A B RN B2 455 - P4 B 4HA- R HEAE
(29.58 vs. 2828 kg) ~ FLBEHIZE (4.14 vs. 3.55% ) ~ AEEHER (3.24 vs. 3.48% ) ~ FLRER (472 vs. 491%) ~
,\“Halﬁ/%? (8.67 vs. 9.01%) ~ FRZESE (13.78 vs. 14.53 mg/dL ) FA&EREE (155 vs. 141 mg/dL ) RS M E R

o FLAERAE - AE A EREK T GREpAIH B KRB im0 > (HALBEAIREE (5K > 2006) - P 4H K B 4H
%“Iﬁ%ﬁfFﬁZﬁi@ﬂﬁé%?L%ﬁ I3 ARy 323 145 F2 330 + 41 K > BEERMMAAI - slEnEE LA RIAA-RFETT AT AR
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s A R A B R E A E P B I E R 7 JHA - Jami eral. (2014) WFTHEHS » WS P LUREER
PR BAR B P 2 (B Y S ZL A AR 2 i o fHRE - HRE A 2 & & (relative abundance) B G #iY » & FEEHT
AURH = R = > TR R BHRE T T - AR ALAGHE & BF - Al sess LA ERGE RAHE - BAE
BEEPIESLLER P 4H > (2 B 4HARGIRGER W ARSI P 4 > FEAYZE R A ERE 2 TMR 4HEERIERAY R
» Jami et al. (2014) ABREIE 2 BAFHRIE Fy 30 ¢ 70 - LB FUREHI IR 2 RZERZ - T3 EY) ~ fkt
FIRIEAZE - R E RS S - RRADLAMEES | MBERZNZERE - AR EIBASERSE S gRRZEA
DLeapiet B B ER Fs 3= (Jensen, 2002) o 5% 4 RyBREAR [F85AHH AL TMR S5 {a7 RRIAEIA LA A A4 FLHG A e 4H Al s 22
ZEER P 4HEL B AR ARARAIAGALEE (2.9 vs. 2.27 ¢/100 g of milk) ~ SRR EEAIAEHGEE (1.01 vs. 0.98 g/100 g of
milk) ~ JEEHEIFERE (1.55 vs. 1.33 g/100 g of milk ) K FERIEIREHEE (1.36 vs. 1.23 g/100 g of milk ) fEEIE S22 -
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Fig. 4. Principal component analysis (PCA) plots of rumen bacterial communities between Pangola hay group (P) or Bermuda
hay group (B) TMR.
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Table 3. Effect of different grasses TMR for milk composition of Holstein late lactation milking cows.

Groups'
Item P (n*=5) B (n=75) p-value
Milk yield, kg/d 29.58 £2.90 28.28 £2.46 0.59
Milk composition
Fat, % 4.14%1.55 3.55+0.31 0.07
Crude protein, % 3.2410.30 3.481+0.35 0.95
Lactose, % 4.7210.23 4.9110.54 0.08
Solid not-fat, % 8.6710.42 9.011£0.34 0.63
Urea nitrogen, mg/dL 13.78 +2.04 14.53+4.16 0.30
Citric acid, mg/dL 15521 141 £27 0.76

Mean * standard deviation.
' P = Pangola hay group; B = hay group.

? n = number of cows.
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Table 4. Effect of different grasses TMR for milk fatty acids composition of Holstein late lactation milking cows.

Groups'
Item P (n*=5) B (n=5) p-value
Total saturated fatty acid, % 290%1.30 2.2710.23 0.06
Total unsaturated fatty acid, % 1.01£0.30 0.98£0.13 0.33
De novo fatty acid *, % 0.98 £0.44 0.75£0.06 <0.05
Mixed fatty acid, % 1.55+0.57 1.33%£0.10 0.06
Preformed fatty acid, % 1.361£0.44 1.23£0.15 0.20

Mean  standard deviation.

' P = Pangola hay group; B= Bermuda hay group.

* n = number of cows.

* De novo fatty acid (C4:0, C6:0, C8:0, C10:0, C12:0, C14:0 and C14:1), mixed fatty acid (C16 and C16:1), preformed fatty
acid (C15:0, C17:0, C18:0, C18:1, C18:2, C18:3, C20:0, C20:2, C 22:0 and C24:0).
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Abstract

The objective of this was to compare the milking cow's microbiota profiles and milk composition by feeding different
forage total mix rations. A total of 10 late lactation milking cows with similar milk production and lactation days were
selected, and five lactating cows were in each Pangola hay (P) or Bermuda hay (B) group. In the experimental period, cows
were pre-fed for 18 days. Milk samples were collected in the last three days, and rumen fluid samples were only collected
at the end of the experimental period. The results showed 2,071 and 1,974 DNA barcoding of unique microbial species
in the rumen of dairy cows in groups P and B, respectively, and between different treatment groups. At the phylum level,
the rumen microorganisms of the P and B groups were dominated by four dominant bacteria, including Bacteroidetes,
Firmicutes, Proteobacteria, and Tenericutes. Nevertheless, the relative abundance of the dominant phylum in the samples of
the two treatment groups was different. The relative abundance of Bacteroides as the first dominant phylum in the samples
of group P was 69.81%, which was higher than that of 67.22% in group B. The genus with the highest relative abundance
in group P and B cattle samples was Prevotella, accounting for 49.45% and 50.38%, respectively. PCA analysis indicated
that Prevotella was the major bacteria with higher contributions to variability, Pseudobutyrivibrio, Kineothrix, Butyrivibrio,
and Alistipes were major contributors to PC2 variability. No significant differences existed between groups P and B of milk
yield, fat, protein, lactose, solids not-fat, urea nitrogen, and citric acid content. However, the content of de novo fatty acids
(0.98 vs. 0.75 g/100 g of milk) in the milk of group P was significantly higher than that of group B (p < 0.05). To summarize
the results, the composition of rumen microbiota in milking cows fed with different ration compositions was similar, but the
proportions differed. Understanding the changes in rumen core microbial composition and milk composition of milking cows
with different forage complete mixed diets will help to develop the most suitable ratio of domestic forage that is stable in the

rumen and capable of utilizing production capacity.
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