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AeEE 5 PRIC BRI [EARARI R - SRR LA R AL AR T Y AUy Z 528 - BREERLE OB
REAHT Z A4 FET 10 57 - 2y BRI ERAE (P4H) BIEREM (B4H) - G 5 BnA4 - sl
21 K SAEREAAG 0 — 18 R MEIERS - 25 19 REAMGHE 3 RAETAMAESE - W& E AR EE TR - sl
RAsH o PAHEL B AHFLAEER S o A EA 2,071 K 1,974 ([EE R AV YIE X S L B RIS AT - P 4A5E B 41
B B A YT Bacteroidetes ~ Firmicutes ~ Proteobacteria . Tenericutes VU{E{&ZAE T EE - (HEZAFEFTEW
{E R FRAH R S AE S B 2 B BTN [E » Bacteroidetes 1E Ry o5 —BEAE T Pt AT AUMHEI S E 5 5 69.81% » =i B
4Hrr 67.22% - P 408 B 4H4- B A TR AE Y 8 = FE A = Y& Fy Prevotella > (5 EE5Y A1 By 49.45% J2 50.38% » LUJEHI4AR
BUAETT £ 7 7347 (principal component analysis, PCA ) LLs¥Af pE B4 2 198 B (W AR VI4A A Y 22 52 » 45 REDR PCIL
F1PC2 77 G I8 5 s AR VIR FAH B B2 Ty 22.16% i1 19.73% < (£ PC1 BB EF /R T = 0T T M E Ty Prevotella » M
Pseudobutyrivibrio ~ Kineothrix ~ Butyrivibrio } Alistipes Rl Fy PC2 S ELERAE I S AY4ME - P 4HHL B 4H B HEA =
FUIEHGR ~ AEOER - AR - WARERYIR - IREE S SM S mEE 2% - B2 - PASHIALTHEK
TURERAT% (0.98 vs. 0.75 g/100 g of milk ) ZEFIE S B4 (p < 0.05) - &R FEERasEE - MRIEDIL AR AL SRS
BREA A [E R A R ERE B M E D 4H AR (L - (HERBIRE] - BRAEA AR AR S 2R & HAREIL LA HHE B2 000
EVAARERFLR TG - R BB R SR8 H AE SR AR 2 B 2 St o] At i FE FH LA

RRsE - SEaRG HIE - BEMAY) - ARG

i

B N B B2 JE AR R SR AT 50 S /e - H A B R4 22 — 25 El - iRy 50% o FEEH DAERT R R [ B
( Digitaria decumbens ) ~ JGEEEE (Acroceras macrum ) ~ S E|EIEIVIREE (Pennisetum alopecuroides ) 15 ( Zea
mays) K FRFIFRT  EOPEELY 20 HilF > HEER 40 — 50% > FEHELDETEE (Medicago) ~ 1 E (Avena
sativa) ~ FiIFEEH (Cynodon dactylon) Fyf (TTEPTREZ B G EESTFEHR > 2021) -« BIENFEZRAERS]
EFEPEER  FEARPRENCEREGE RN  (ERENEEREEAER - HAFAMBA RATRS -
ZIt o HATE B2 07 SRR S E R B B AR - SRR RIA - (BN EIRAVE 2 s a0 M1k
REERAVERE MR Y - FIHBIESCEE A4 e 2R G EEMRECE - (I8 E AR SR pIE 2R e S M
AV — - AENVEAESINREEA A TNEALMERN > B4FEREES S THEALR - 8 - WA
B~ RS E R RRIEREETE  EEFAEARER - FENVRE B REIE RN 75% & 2 H(K > 7567
TR AT e84 (neutral detergent fiber, NDF ) & &5 » BN EEREEAFZEE I BIHE » R EFEIRE
Y NDF 495 70% > LEETERZEN 45% S1R% A4 EMAEY R ER RN RERE - (2RSS LEZERATR
At R E g B SR EE (22 02010) - BEFEEERES ZHEAE (crude protein, CP) BIfi% 484k (acid
detergent fiber, ADF ) & &7 55 5.9% K 11.0% B 42% K2 33.2% (HzKE:) - WitESAERE AR R AR 1M
FxT ADF 4b » 3l DL R st (2% 1999) -

|

(1) A EEA AT s £ 28 2772 55 -
() A EE ATt & Ay -
(3) #:E{EZE » E-mail: shwang@mail.tlri.gov.tw
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FLAARE S T R — (B E SRS - B MEY B A iR RINEE 1T - 80 B T Y ek Y
Ve fi e AL a5 MERERTIE (volatile fatty acid, VFA) - 22t AsE B YE 2 SBAI5EY) - WEMAEYE ST
SIS T EEE - ZEMERE BB EERNMAEYEFERENE - HAE - REFYIIERES - MAEL L5
AR S A E >~ 50 — 70% B S EKEE (Ruminococcus ) ~ 1 ME9NEE (Butyrivibrio) ~ % E & (Prevotella) -
WUERR B (Fibrobacter) ~ EIKEE (Coprococcus) NN EREEE (Porphyromonas) 5 3&(EY)HE - FHERHE
AR IZ 0 (85 0 1997) » H SR EE - T ERINE S 5 R E S 5 < FIediEsH s LR2 % (Henderson et
al., 2015) - JFE hilEfEEZ /D 7,000 18 > A48 S ANE LUREEET (Firmicutes ) JHFFEFT (Bacteroidetes) £y
B FEAERGy - Rt B RS9 B G AR AE A Y 68 Fr 12.8% » DTy s fI R aE AN G S &
SYEENREE - B 20% A AT IR iR E (Krause ef al., 2013 ) {HITERBEE > T Y iR EES
oS AR YIS E I FE R » Wilkinson e al. (2018) Fl[F 16S rRNA ELPRPENE 1 Fr T Pt A s i 5%
BRI LA A FP Rl (next-generation sequencing, NGS) > #E{T S THIRIE RS A UEY) RO B AR EF 2 ii5e ]
REME -

S T DL B B P R AR B P 2 S e Y B R G P e & i A5 FERE (Jami er al, 2014) > (HETEHIVEE S EE
(relative abundance ) 2 A Y » & EEEF FIRVHE S = Eie =0y - AITEIEFBHRET T - A EE Bt -
Bainbridge et al. (2016) WH5Ef5H » EAE - AEABER LI &S EMEYERAR - SHaiAMEY g
BtE L AR - AAEREREX BETEE (dairy herd improvement, DHI ) & A1 F i 17 ZEREHRAT S MG ERE % (Fourier-
transform infrared spectroscopy, FTIR ) #E{TELE 3387 » A0FLIENT ~ LEAE ~ AMRIRZEET » BEENREAE
T AR KBS » HERIZH R R - S AN ER B Al R B BN FL AR Z EERIR - BEE FTIR J3irHily
HVHESS - AR LG G & B ARG G ~ NEEFIAERGRE - M TP R RSN EEBYE o SR ERE H IR
Pt 2 U B A Brda HERAT & 31 DHI gl &5 (Gengler er al., 2016) - ARatbs 5 EHRFC AR A [H]
AAFL R A R AR IAAL AR S Y AL 2 2 TR RIS RS - WS MEYEB( LA E
o BB E SR E = A H T A s e I EL A -

MFIER TSR

FARP S S AR ILE S RIS BRI (B - R R RN A L B R BT ILE 5
P R L NIRRT 111-14 SR BRUETER -
L SRS
ARSRERHAN £ 2022 4 10 HZ 12 5 » BRI (Holstein-Friesian) SAFLARHIF AR TR EZ B
SRR LE A SUERHIE 21 5 « SRERRA 0 — 18 KRN 55 19 KEMAMEHRHE 3 FEiRad - 5t
ERREATT » HORRESL BRI R 2 P AR5 10 58 » FeHes) A - FSPRETAR 5 SELSLA: - 4 B E i
( Pangola hay group, P ) BAET54 (Bermuda hay group, B 41) “SMIATER 2 - ZRISI IR ETLE (287424
$129.0 £ 2.6 kg) ~ MFLREL (323 45 BA330 £ 41 days) -+ DUEES & )M S WstR - BELUFISRBRIE T « S0
AEEHRHE NRC (2001) S4BTl 52 4R & FHR  (total mix ration, TMR) » 45 1.4 P SERE R BUAL
B KT - K AR E KA TR E R S AL R S BIR EF S
00 A2 1/3 BEERER R T4 2 ¢ 30 iRl 2/3 e > FRsl R DA E A 5 — 10% ikl Rd%E > S01E
8% KM BETERZ P OK R & - SABR(E A BREES (A254 §i%) BARAR} Digitaria %5 A BHE - UK
AR B B BT LB S FECEEE - UEII R 2022 65 6 5 8 71 » Sl BIECHDIEIR 5 HEE (65% &/K%K)
B BB M B (T RIEE T 2K 10% DU » e D) BB M T B P TURCTE 055 © SABRIE FH = T SERE AR
SE - A B 2 A T B T B R — AR RS TS AN 1 BT SEIEIEL CP - HIHERS (Ether extract,
EE) -~ NDF & ADF & &{XF & 4.10% ~ 1.17% ~ 61.37% K 34.19% ; H5E& > CP -~ EE ~ NDF § ADF & &%
£59.39% ~ 1.89% ~ 58.10% K7 31.04%
I LA bE E 54
() BEALRRIME BT SRR 5:00 B FF 400 - A ESHEHER - SRR  FimRE
19 K5 21 K » 4 3 FAREMERIAEE FFR TR  RAMEIIES O TR - EEEERR
JEE 5 A SLARER R ST ALY -
(if) ZEFLHS AT HEES © (55 FAH4E FOSS 435 MilkoScan™ FT' J, Fossomatic™ FC HEfF4:FLpk 53437 » T H @4
LA - U S ERR - SR - feASER - REE - MoiEe R ILBSRRAIRYSE - 2055 Fatty Acid
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Origin AERR &L i aH AEf T ZLAERG BL 70 A

(iii) Fatty Acid Origin FLASHIEL /3 PrissHE e SR © ¥ B AEREE (de novo fatty acids ) JHiZ5#i[E fy C4:0
C6:0 ~ C8:0 ~ C10:0 ~ C12:0 ~ C14:0 & C14:1 Bl ; JE&AIAER N (mixed fatty acids ) JEEiE B C16:0
Je Cl6:1 gghilE  TEFIRURERGEE (preformed fatty acids ) i EEE f C15:0 ~ C17:0 ~ C18:0 ~ C18:1 ~ C18:2 ~
C18:3 ~ C20:0 ~ C20:2 ~ C22:0 & C24:0 A5HiME -

% 1R S R R BB AR 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 KA
RERERIHEE 19 REF 21 K> #4 3 RERGEH IR SR~ TMR » B{FR -20°C » P RAaHE 4 K
Btz > DL SSCHERZ 48 /NI » BMPHSRZYIE 1% » ik AOAC (1990) JEHESTHZYIE ~ CP J& EE 734 « fiK# Van
Soest et al. (1991) 75754577 ADF k2 NDF -
IV. SR SRR B
() FEE RS - WidHE B R et 10 S B e 21 KAE TR 5 & - PREEFALGITRI Ny L7 8:30 » DA
AJEE*E oral stomach tubing (OST ) &AL HZZEHIVFLMTEREE < T B R ERTAAE (8 A A A B 3 /K e %
K% » EFE BRI - LA O A & E ALY 180 — 220 cm 7% » BB E 2 & m®
1RSI TS R 247 250 mL - T7EJRL pH ffilET (WTW pH 3310 Germany ) SHI%E S % pH {H »
VET& BB RZ /KPR - R EE A 50 mL AETRERME T -
(i) #8952 IFE ARG ACEL © FIFHRGE(EE4H (QIAamp PowerFecal DNA Kit, Qiagen) 1T S WA % F AR
#5 DNA ZZE] » DNA JEEFHEEEEET Qubit 4.0 Fluorometer  ( Thermo Scientific ) 4377 38%8 & 1 ng/
ul ©
(iil) B HAME LT © 2R 168 BA (VI-VI &) HE 16 S FERE—s [ FHETHENY > Wi{(k#E Pacbio Jit
TRHRAF » R [EFH SMRTbell #E{ TERHE RN -

V. GiEtor i
REGFTSEEE R > (] QUME2 [L#f MAFFT i NCBI 85 E#E(T ASVs Z N FFFIE B2 E 5L oy
7 o “4ERCREE A Y AT B3 734 (principal component analysis, PCA) {557 [A) & » DLl EREz HAH R S
AR ~ BERIS34E  FIIF SAS B4 (SAS,2002) - EHE(FEFR ERBASRE EAE RIS F
PEg o WA T R2E ST (ANOVA) LRESARIAY 98225 > F mean + SD 3R> DL a = 0.05 BigEHE
FKAE

TE SRR ER

AT EERHRE BT BLE - SR T R R A BN R SRR - MAYIThEE ~ L MERE R AL AE
Ko BYNGEER S EEHE LRFVEMEHI - EEFEHYZYEREENRTEHEANZR (Buxton ef dl,
1997) - ERMIEAETEEER KR Z NDF 287051495 25% B 40 — 50% 5 MMARRHENHREFEER K&
.2 NDF S 25T HIEIEy 50% 8170% (Buxton et al., 1995) - MHEHYERHEY) - KBV ZACE S 1HIE K S90S
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IR ATCRE AR - (AP & N SR RR A LR R i (McAllister ez al., 1994) - /NEHIARAER
BORARFRLH U ERAGT - RE/ NERI AR HIRERREE - AN S MAEYETHE - Sk E S MY
M BCHLERTRCRARE - ERSERN R e RS EE -

2. WL e RS R 2 MR R By

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 5.33 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; 1,
0.5g; Se, 0.1g; Co, 0.1g.

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

FE (191) BRI UARRGE 2B EEEH eSS - BEEEERH LR EEES - 15
BERRZAE RN - BRIEI SRS 50 — 70 Aoy EIH - 2 SR EYE B M B EE 2 8k > S#UBERHRIL
DR EIRECREE - EE - B REE - RAERFRES RrnE AR EERIE (NE - 1993) - &5

(2011) =BT T AT SRR B s R M A A5 - AR (522) CP &8/ 6.0 £ 6.8% ; EE &
EH 1.8 £ 2.0% ; NDF & & /12 73.9 £ 74% ; ADF &8/ 43.3 £443% - 540 DO FEE (B25) CP &
H%710.9% : EE &4 2.1% ; NDF &84 69.9% : ADF &% 33.9% - B - M3 5 R S A R AR AR
PO [HRUE BT IS AR 2R L CP ) EE SRR ERS - AR 28 S5 o525 CP » EE - NDF &
ADF S{Ef> EH&EER - FIRE AR A By R o B i s BB O LR E - DI » 2020 2 2021 47 H B e
H#SEsz R REon - (B EmEsERATILE 73 A 2022 43 [ S EE R B SIHAUGE - Al Al AR & KT S 2
PEAERANEF - AolBaHIFREZ TMR BRI REGERNFE 2 Fos o 2[5 5 TMR 2 CP - EE ~ NDF J ADF
EEUT B 16.4% ~ 3.4% ~ 36.4% K 21.9% ; 1 535 TMR 2 CP ~ EE ~ NDF F; ADF & &= K ¥ & 17.2% ~ 3.5% ~
34.5% K 20.4% o REIFEARARMCE » SEr]FEHACT T Rif i (E R 24l TMR 2 CP B EE fF& AL/ FFR K » {5 NDF
¥1 ADF Ry B8 HER - AT EREEN EZZER T 5 NDF @80 bR ZRe&H 7 ADF (F%
1999) ~ [EEf - SyFriiiE 2 B2l s CUEHR B 5 T8 > BAEIA TMR BiSLUIEE 10 3 15 A3RE - EEE 5
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94 MARZEFEREZEFAR TMR B EHEHEA TMR S#8HE o BEFR o 3 [ R B E 5o 8 S M aiEbEs - BA 0
EE SRR B R ROH AR P HVER - ARSI ES R S MY R AR 2 528 VI e E IR A E
BiREESIEAENERY TEAER -

—fIME » RE TN pHEZ R 6 — 7 (HENEIEAA RS LM SR YRR Y R PSS VAR ER A A 2 1L -
S TR AR KT I ] 2 A R BRI U OB I BB IR RE B AR - BN e KR E AR S ~ BkIER ST RIR
Z - TEENES pH EZEE - FREEEEDEENETAFNHEYER (K> 2006) - Aulls P4~ B4H
PEEZ RS pH E53 R0 6.71 (n=4) B16.82 (n=5) - sREAWAHEER-HHR S IRREIEE - TFK > SFZ RS
EEFEE TR E/YEE T (operational taxonomic units, OTU ) HY535H 7 » #EfERA 2505 (Denoising ) 7572 » JEFS#AT
FEH S S T4 58S (amplicon sequence variants, ASVs) (Knight ez al., 2018) » Rt » AskEs4h 5 IR IE S
T ysE s E EREAY (divisive amplicon denoising algorithm, DADA ) (Rosen et al., 2012) - P 481 B 40 A 4-FHE
Bl EA 2,071 F 1,974 {5 i AL Y)tE 5 SR %% (deoxyribonucleic acid, DNA) {R&H5 » {7 7F B 6] pr 3
AR (4Ol 1) - pLESIRERBE R FI 8t 4HE . TMR W RE & 78 Al faf B A LA AL A B A 4R 2 2 2 - Roques
et al. (2023) W3R S - Bl ASVs KFE S AR E B » DUT A (S84 s e S e Vi
R R o it SE Y o PAAAERIGREI ST (late mown silage diet, LMS) filfg > A AAHEL - fAER—AFE T (control
silage diet, CS) gAY FLA4-1E 820 il DNA &5 A 547 E{EMAR EAEEELR - Kb BERERFTHIIER

(Succinivibrionaceae families) =& AE LMS 4HAVAL R S R REEE K CS 4 (p < 0.001) ;5 fHK » LMS A4
5 PTG ( Christensenellaceae families ) 5 B IHEE#LE CS 4 (p < 0.001) 534 » BARIAE S EAE YA T (herb
rich silage diet, HRS) FYZLA4-HHEL » LMS 2HAYFLA4-AE 820 &l DNA {5t A 347 (B i4HE A8 =2 - HRS 4HAY
HAAREE 2 EET (Proteobacteria) & &IHFALE LMS 4HVAFEEE (p = 0.03) o FitslbsBi A sl &aR
R S P A YR R 2 B kR s S R -

2071 1067 1974
(405%)  (20.9%) (38.6%)

1. g [EgE R e 4R & H kR - WAL A R R S Y < 22 - WEmsE R (R - =2
EIRAFREEREL (P) HERES (B) ZHHENTFFYIERE -
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).

RS NAE B S ANE R B 2RO > Bl E ek iER & 8% - Qg A RIEH
A E BN - AR RO S B R E R EBAR - T MY B R A R R P EIRE )T (Koike
and Kobayashi, 2009 ) - [ 5225588 B (AR VIR AR AE 1 EUFEA R ~ (EVIRGRE KA YIiERE20 5 (Castillo-Gonzalez
et al.,2014) o (HIE 2 °J%1 > P 4HEL B 4H4FBER S TUEYT HIEIRE T (Bacteroidetes) ~ |JEBEEFT (Firmicutes) ~
SR E T RAREEET (Tenericutes) VU{EMEZAREFT & - LESSEIERIEREALGE MHE S ZE R TARAE > BHE
EPIE B — (BB EPIE P A A RS S E e 5 69.81% » =i B 41 67.22% 5 T8 —(BSAE I EEEE PIE P
AAFEAR R Fy 18.61% - {RFY B 4HH! 22.92% - {#EFA-EHRD S MAEVIEHEF VAR KRB BHREE T REEEHT (De
Oliverira e al., 2013 ) = FH[& 3 o1 > P 4181 B 4HAF B S MAEYEAT - S S ER R eNE RS REE > P4H#LB
AR EERE AR X [ B RS (5 L o3 1) By 49.45% K 50.38% - (GG EE - EEERE B T TN E B b AL TS a8
YE  WELZAFHNESEHB (Xue eral, 2018) - LK FEH T M AIEERMERO K E &Y IMEBE - T2k
H g A o EEAEEA RS TIREREIE KL EY (AIEED ) AIEEE  (BANSH S fRiE YRR
Z 0 Nl e] FIRGBHEN S REEY)  A/KBEEHETNE - S E A - [ERE > B E (R i R AR B
AN ECEGRATRER - BB EE s - B pH (EERF 5 55 #77E - Henderson er al. (2015) B5E45HIE
KREE - T FEBAR S EE S 2 2R B2 R0H P 408 B 404 B AT S R H B S EL s 2= 1Y
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ATREIRIA © Xue er al. (2018) By T AR EDMA R FEHEE o VFA S ERE » BN REE 90 K& 219 KIrpkid
{EgH - SR BHAFMARBMEHEFEE S D VFA SEEFBEER (p <0.01) - HERTRAAREILAFEE
R E MR R A AR - ASEWAER A EEL IR S R 305 REWAARY - HEEMAEmRrEERIE
B A2 N FL R BB » S50 - FIH PCA 7347 » T g aR 6] [F] 23Rt 4H A TMR ¥ 76 i O FL R BH A8 'S £ 204 )
SHER R R 4 s 0 DUBAYARATH#EST PCA DIEG R R4 7 R S A g iy Z= 52E - PCA [B&ET »
PC1 1 PC2 43 BIAGIRE & A= BE A s 88 B By 22.16% F1 19.73% > 4F PC1 S S BT Er & /Y L H4NE B Prevotella » T
Pseudobutyrivibrio ~ Kineothrix ~ Butyrivibrio } Alistipes Rl Fy PC2 S EL F B s VAT » 47 F > AeEnsd Ssn i s
PR AATHIL A B A FE DR a0 S A Y kB ol - (HELBIARTE] -

1001

Phylum

Other
. Bacteroidetes
Firmicutes
. Proteobacteria

. Tenericutes

. Spirochaetes

- Fibrobacteres

. Candidatus Melainabacteria
. Elusimicrobia

. Lentisphaerae

Relative Abundance (%)
) P

n
o

in—u—B

Q @
Group

[ 2. 8REE A R FBRERGSE IR G R > BRI AL e B M AP T B B e R T % -

Fig. 2. Effect of different grasses TMR for major rumen microbiota at the phylum level relative abundance of late lactation

Holstein milking cows.

100

Genus
Other

. Prevotella

Parabacteroides

. Paludibacter
. Ruminococcus

. Succiniclasticum

. Butyrivibrio
. Duncaniella
. Treponema

. Fibrobacter
. Paraprevotella
0

Q ®
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I 3. i A~ FE R e R G H R - S A AR A AR B E Y E RS S e =R T o -

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

Relative Abundance (%b)
g a

N
3]

Holstein milking cows.

% 3 RyfRaE A FE SR TMR B R A AR A E AR KA B 2GR > P A B 4 HEAR
(29.58 vs. 28.28 kg) ~ FLHGHHZR (4.14 v5. 3.55%) ~ FLEEEFE (3.24 vs. 348%) ~ AMER (4.72 vs. 491%) -
SEASE AR (8.67 vs. 9.01%) ~ FREE, (13.78 vs. 14.53 mg/dL) A& (155 vs. 141 mg/dL) R B g5
B - ARSI ~ AEOERB ) GRLFLIA Z B KB N - 2 zL#%Aﬂ*ﬁ/Da (7& 2006) - P &1k B4l
ABRA R ZSPIGAEM AL R B 0 SRRy 323 45 K 330 £ 41 K- BBV AR - sUBREE L FLASHA B T T T AE
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Fe i AR R P A B R A A L B L B M = R 7 RN - Jami eral. (2014) WTH5H 0 S EPLN_ B
PR AR B P 2 B L FU R A 7 B B fofHRE o BT EIAHE S E & (relative abundance ) &G iy » & EEEHT
AURH S = PR e B > AT R BURE T N - RIDLEF2LAGHE & B7 - Al seas REARERGE RAHE - BAE
BEEPIE GLEEA P 4H {2 B 4HZLASIRAE R RS P 4 THIVER BAREER ~ TMR 40 BERELAIR
(Al > Jami er al. (2014) REREIE 2 BAFRIEL By 30 1 70 « 2B ZURRRLRRAHR > RZEIR S > T 2n] oy kB ~ Gt
HIRIRAZ - BN EERESELE - BRI | IMBERNZEWZERE - 4B AR AERE g REA]
DAgaf A ECRHE N S5 1 (Jensen, 2002) - 3% 4 Fy A G ZRHAH G TMR 5167 R0 FL AR BA A4 FLAE ARG BR AH Rl 2 2
ZEER > P AHEL B AHARFHARAAIASELEL (2.9 vs. 2.27 ¢/100 g of milk ) ~ ZEANEEFIASHGEL (1.01 vs. 0.98 g/100 g of
milk) ~ JEERIHSHEEE (1.55 vs. 1.33 g/100 g of milk ) Kz TEHEIRIBERAIE (1.36 vs. 1.23 g/100 g of milk ) fHtREE S22 -
B P #HABF R T &AL (0.98 vs. 0.75 g/100 g of milk ) S EHIZE =B (p <0.05) - ARAEEHNAS
AAEE > PR SRV HERR IR AR 2 0] o3 B Wi > S5 — T2 AN R B S Rz E £ 2 2% (acetic acid) K 8- FEAT
fiz ( 8-hydroxybutyrate) ETTERHGHEE > FLAETHETA & FiEOL NG B tH b 2R o 58 —fl 2 ALAR T i g -
AR - TERKE BB M AHSEE » DI RENEEMEYERK - 2T E HEZE /S ERE
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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=)5) 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 3.48£0.35 0.95
Lactose, % 4.72%0.23 4911054 0.08
Solid not-fat, % 8.6710.42 9.01+0.34 0.63
Urea nitrogen, mg/dL 13.78 £2.04 14.53£4.16 0.30
Citric acid, mg/dL 155+21 141 £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, % 2.90%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, % 1.36 £ 0.44 1.2310.15 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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