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(1. P ER R 2R B & B EF T, i e E R E S R %, Jbat 100193 ;2. 650K 2B
A E SR T E IR, LA 102206)

W E. ARBRSERARLEEMALREE XN A4 (RPG) 698 § 22 WAL KRR A Z &
i%%ﬁ B &g A0y %ol A5 A A RPG A 2L %% 4k & A T 47 (NEB) AR 6 A% 3K
S h 2 ANy, RIE— A KT ERA ARG R EE ﬁ’M&iI%ﬂﬁfri‘?&?}#- kklﬁ" R
Hj‘}ﬂ £.(0.2.4.6.8.12.24 h)RPG T # &40 k4% i+ 5 RPG 497 § 4/ % £ % RPG 47
AT AABEMARBEELIF, K= A6 kZEAKRAMEF ﬁ%” a4 1 B AT B
IR AU A 3 4 2 Sk xFRRAA R A A 200 F= 350 g 2H 1 AR A AR R 5 R R
A 200 F= 350 g/ (3% - d) #9 RPG, 4 RPG 3% 4 A TH A P #4749 . T8 7 d, EXH 3 d,

WM E EEFEABERNBE 2.6.12.24.36,48 72 hF%%)ﬁ(DM) PO ok i o Y
(NDF) B} %%%*{i(ADF) HE G U (CP) 4998 B % & fo 5 M A4, I X R B # & RPG
METEBREMERYYrh, S22 T.1)RPG LB T N H K EME H45.97%, 2) &8
] % (07:00.14:00.21:00) HﬂL,ﬂfTFlﬁéﬂJé % pH %% % T 350 g 41 ( P<0.05),200 g 219 B &
AR (NH,-N) R ERE ST H4 2 4 (P<0.05), %5 B ik &8 KI5 Wy 82 (VFA) (14:00 89 T
B Am R BR RSN ) A ¥ VFA R BB Z A 253 R R % (P>0.05), 3)#% & F3E45 DM A & & ¢
FERMZ A £ FRRBFHF(P>0.05);350 g 2% % FF 49 NDF A B ERIK, 5 200 g 20 F= %)
M2 F B F(P<0.05); %% T2 ADF 58 § A 2 4 ## % 55 NDF A 2 4 it 5 LA ARG T AL
A, R ETHEGCPAMXGMEZMZ AR EHF £ (P>0.05), % LA RPG #4912 B B
F % 54.03 % , W5 A# P A 200 g/ (k- d)RPG {4 fi# NEB ZR15 75 B K B4 Bl iF R &%
METER R EMFR" 2 TE A

KEEWR . A2 R -FHIEB R H A, a«i%?— 7B R MR A B R LR

FE 5% S.S816 X HkFRINAD A XEHS :1006-267X(2020)07-3428-11

fefE T (NEB) 2 W54 - G ae it AR B i AL 45 HERLN I+ A (CIDEA) 1) 3R 35 5% i %L,
PESIE (ERGG JGI7 ) ML MG Bl 22 3Rl 2 & T BRa = Tl 2935 58I A B il ) K 8
H ™5 30 kg LA B 4, WEL R 954 5 U E%%%(RPG)XT?%ﬁF NEB 1 2 fift
‘I NEB, UL BRI 2 i 804 Ik BAEZE LS HAiC &aA ha sz
Figfb G W5 BR (NEFA) ¥k B FH ', R et mve B2 0 L BF 3¢ %‘% W, Wy R R b fh
NEFAGH i3 Hl A IR 5 S A0 T- DNA B 200 g/(3k - d) RPG fEfg B 38 48 5 7= 05 &, [# A%
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RIEAH AR HR ) s RIS, 384G BF 5% 2% BUAE W5 2F Tl pi
Hi%h 78 RPG REMEAE HE BT BRAC IS L K [l b Bz 1 4
FERAAS'O e TR A F A AL AR R R IR 2
— , PP IR A 4 (NDF) 4L R 5, 1 HL R s R R
RAF, REAE ST & Bl 7= I I 403 4 1) S B 8 3R 75 2R, AT
Yok B AR A A T 0 HE 2 R [ S R
M P R ARDRE , B 3R S AN, AT B A A 00
5 Akt B v 5000 T A Th B, X BB %) R AR 3 3
IeRAk A RO D 2 I AR 0 & R R A R
T ) 00 L v W (O A s L g e BT 2R
A 25 1 BF 5 05 i 300 ) WL e 2 R 4 A4 TR )
W s e e 2 B, 4 27 ERE I I BRI 2R 7 S
TR &R R TR =R 21 d LN P= 0 i iR
AT RRAR A A4 P e e N T B = B %, Zou 2518 F
FERIN, R T w3 B AR AL E S T o] L
IR K, B A R R R, RPG LA ML NR
1 R A A, E TR T PN A B R BE 2 5 i A A
Kl Mo Me A T R A E N R, I, RPG 1)
Jo 8 A M R LR B A A G R RHRE B A A e
AIRZ IR R T LR S T2 O A Gk, e A
SOMY R P ik 2 BT A T RHE R iR Y H O
2o ARG A e e ASTE Y RPG 198 15 Fe e 1
T HAS [) 551 8 Xof e 22 T BRI R 1 5
DIARITAE 2% /i W5 4 NEB #Y [a] I AS 5% o aiie 2% - 2
THALY RPG 538 B8 0 3 &, o A= 7= b 4 3
RPG it HiE 5%,

1 #MRlERZ*E
1.1 R ERAFERE

VEHT 6 Sk VR T AHIE | AR AR L, 7= 4 H AH B
5 A ) A e L 22 56 A 7k A PR B R A4S 1Y) fr
WYAAE Rk s ), 1A SR8 T 2019 4F 9 A 7R
JE R A s SiE PR3 M R AR I T R 8 3 1A
Wik #3850 R 2R A H R
(TMR)3 7% (07:00.14.00 F121.00), [ H1 R H
oK, TMR A SCEFRAKTE IR 1,
1.2 RIEHR

RIS E FH ) RPG 7™ i BE b S AL HR 7, 15 44
PORENTES & Kk R O u AR LU E . e ml e A U
A i BRI M R AP 30 DA R S FE AR
PIREE T RO R AR R, A KR ) TMR TR
Wl + R B e gL Y e 2 RO R Y e 4%
R,

#1 TMRAREBEFKE(FHREM)

Table 1 Composition and nutrient levels of
the TMR ( DM basis) %

Ui H Items
JEK} Ingredients

& Content

FEKFHFN Corn silage 24.53
E K Corn 15.73
Hi ¥k Cottonseed meal 3.31
B 55 Alfalfa hay 14.31
“E¥E Leymus chinensis 10.20
R B H AT ) DDGS 3.11
JE F E K Pressure corn piece 8.17
THH Soybean meal 12.32
FHEEHA Beet pulp 4.81
iRkl Premix" 2.95
AEh NaCl 0.56
A1t Total 100.00
EF%5/KF Nutrient levels®

FEWIARE NE, /(MJ/kg) 7.13
Mg EE 4.56
HLEH B CP 17.36
MV U 27 4t ADF 18.50
TP VR 4T 4 NDF 31.34
5 Ca 0.68
W P 0.41

1) & T 3 W B & A One kilogram of the premix con-
tained the following: Fe 1 400 mg, Cu 1 200 mg, Mn
2 400 mg,Zn 5 500 mg, Se 40 mg,Co 30 mg,I 90 mg, VA
900 000 IU, VD 700 000 IU, VE 9 000 IU,

2) 77 W3 R S E AR A SR KT O S

[9]

NE, was a calculated value'', while the others were meas-

ured values.

1.3 REFHE
1.3.1  Je B4k 2 RPG 9 H feE

PP 5 emx10 cm, L 30~ 50 wm 1Y JE 4%,
KR 48T 40 TP EIEE (48 h) L i
WAFREL 10 g RPG # 5, /IOy JBOA B 815 = 1 e e
ferp, PR A B HEE 4 B EE AL HOK
18 144 10 g RPG FE Ly Je 4%, T/RIAHT 1 h
ek B B b, 5 — i e e g e AE R %E b
ST HCE G 2.4 .6.8 .12 .24 h J5 B 4L 564
Ayl 3 AR e e kg, BB E
e AT BVCEE F R IK R vk, SR 5 i A K iR i
55 min, B 5 FH P S Y A O KR TE, B R K
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B RIE, 3 %A 10 g RPG A M Y JE R4S
A 37 CH/K PR 5 min JFEUL iC %M S 1E N
0 histBE A, K vh Pk B, Kbk T e
AT 40 CHMA P EEE (48 h) , FRE 5 I
RIS R AR, A AEAE T T 4 TR
FEFREDN
1.3.2  Je 4S5 A [\ 57 & RPG X e 47 1 &
Je 1 o At R 1) 5% T

FEARTE = 6 SRS ABENL Y R 3 4,
A 2 Sk, i 2 A M EE A R AR, 200 F1T350 g 41
gy A R IR R ) 3R RE VR 200 i
350 g/(3k - d) Y RPG, ¥ RPG ¥ 2JiR & Tk Kt
HgE T, B 7 d, R 3 d,

WERR PR IBGE 3 2.5 mm 7 (9 76 22 T 2 KT AR
i3 g Tl Essd ¥ 21 N AT RAERT 1 h #%
B RSk B AR TR B, O — B e e 4 [ e
EEEE L, 4l FiE 2.6.12 .24 .36 48,72 h
Je WO A S A AR B P 3 AN e AR Il SR e
5o BB Y e e A% ST BIBCTE H R KR sk, SR
JE K HI2 L 55 min, B 5 P H 25 A ok
PSS T RN 1) e T | SO R b o 39 D=y 2
T 65 CryHLAE At S 1E 5 (48 h, FREJEBUH e e
AR A T 1 mm 55 A A BT
4 CTHMRERH,

EIER B ERE 1 K, RERXKBF S HERE
T 07:00.14:00.21:00 3 4~ 8] 25 A48 B W&, —5
4330 BRI E pH, 55— 73 =20 T IRAFE Rl & A A
(NH,-N) S 4% &R TR ( VFA) ¥R BE
1.4 NEERKFZE

Xt T RPG FE iy, SR B ' 56 AN [ st i o5
JE e AETR A ) v 4 2 0 S i AT 5 % T e A
THRFE S, & AR T (DM) MR R
(CP) & i 4 % 2 & GB/T 6435—2006, GB/T
6432—1994 1 J5 75 Wl 52, NDF | & P ¥k % 41 4
( ADF) %2 8 Van Soest %' iy )7 21 72

fdi A 4 2 pH 3 ( Testo—205, Testo AG, Le-
nzkirch , 72 ) il 22 I 12 S A [R] B 8] 45988 15 W pHL,
fdi IS AR5 (GC—-14B, HES A |, B A i 5E
T VEA WREET SR R B — U R B £
0 A IR VR NH,-N MR B

1.5 iHEARK
1.5.1 94 B w3
DRI it v R 75 AR B R AR R (% ) = 100
( R T8 A2 o0 - B R SR i R LAY
i) /B RRNRE SR i
1.5.2 W H MBS

i 1 W S BUK T Brskov 251 i 45 Hiops 1
)L+;%|:

P=a+b(1-e™)

Kb s R ARRHEORHE T B N AE B E (h) 5 P
o B 2B SR A R B R R (%) sa HIRE
T B B DL B 0 (% ) 3 b RIZE IR B 18
SRREFRIR Y (%) 3¢ N b IIRESRE R (%/h)

P/ i a b Al e B, FMRA T
S THS s ARDR R AR 2 9 A R i %

ED=a+bc/(c+k) .

K ED A BIEMEZ (%) sk iR
AN EE (h™') ,k=0.036+0.017x, x M F K,
ARG RPG FIFHERE T 50 k (HEH0.03" 7',
1.6 BEWSEITE S

K SAS 9.2 A rh AR 2 M 45 A Y NLIN
T REHE a b c i, Fi/H ANOVA 72 /3 #Ef7F 2 (E
M 2243 M7, 3% A Duncan [ 1T £ & L,
SRR bR 22 RoR, DL P<0.05 1E 22 5
M R AR

2 H#RE55H
2.1 RPG WEBBRTEM

H1 3% 2 A1, RPG 7EJ8 15 v (1) B fff 3 b 5 7
963 5 v R 3% B (R) B A K TG BG 0, R B RS 24 h
Ay R i SR 38 81 57.25% , 3% 3 7] 1, RPG 1E98
DA )18 o R A 5 20 ik 3] 46.25% , [A] I RPG 7898 B
N A R B RN 45.97%, B o 9 B K
54.03% ,
22 AEFER RPG X9 4 5 B & pH.
NH,-N F1VHA i & 89 2% 08

H % 3 Al 1, 9% B WK pH ffi & RPG W N &
(A3 TN B AR, L A$ B T) 5B 350 g 2R 3% W (IR T
XFREZH (P<0.05) , 45 [A] &5988 H W NH,-N iR &
BRI 200 g 41 2 TR RRZE A 350 g 4 (P<
0.05) , X BZH A1 350 g Az Al 2 HF A B & (P>
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a

0.05) , AJFEFI I RPG XF 14.00 7R B & T 12 Al
SIGCER M E A B E R (P<0.05) , ¥ L1 200 g 4
VR B S5 e, %25 B R] A A VEA FILEL VEA MR
To M ( P>0.05)

R2 RPGHEBRBEREMSH
Table 2 Ruminal degradability and degradation
parameters of RPG

I H TItems i H A A B RPG
J& B 7% % Ruminal degradability/%

0h 2.43+0.98
2h 20.10+6.36
4 h 27.89+1.79
6 h 31.61+1.50
8 h 36.18+0.96
12 h 39.30+1.73
24 h 57.25%£7.06
J& H %% 240 Ruminal degradation parameters

/% 9.46+1.52
b/ % 46.25+5.48
C/(%/h) 0.1120.02
a+b/% 55.71£5.42
AR F ED/ % 45.97+3.01

“a” MR A, b AR A, i
Wik A P FR AR 38, < akb” ST AE T AR AR 43, T 3R IR
“a” was rapidly degraded proportion, “b” was slowly
degraded proportion, “c” was the degradation speed of slowly
degraded proportion, and “a+b” was potentially degradable

proportion. The same as below.

&3 RPGXMFETR pH. E5R ELERHERIRE

23 AREAFEH RPG 3t #HE T EIEE MKME
HENZN
2.3.1  A[EF & A RPG X} # % T % DM i H
ok it A P %) 5 i

34 nTLIEH XHIE4] 2 6,12 .48 h [ DM
P4 5 Wi % B 35 85 T 200 1 350 g 41 (P<0.05)
[ 7E 36 h (1) DM J8 H B A % 0 % & T 200 ¢ 41
(P<0.05) ,{HX]HRZH 24 h (1) DM %8 & Bl R 1 3
T 200 H1 350 g 20 ( P<0.05) . DM PR35 [ i 4
A3 B v 1Y S % BB 3K 14.94% | % i TR IR %
K HY 200,350 g £ ( P<0.05) ; XF BRZH 1 200 g 41 HY
DM 18 3 [ fiff 4 73 S 1 A T B i 8 0 3 s T
350 g 41 ( P<0.05) ,{H /& 3 41 6] ) DM A5 5% P it
WA BEXEF(P>0.05),
2.3.2 A[EFIE K RPG X} #E A& + 71 NDF J& 5 %
fift FE P 1 S i)

M5 LA, B4 48 Ml 72 h #Y NDF J&
B B R T B4 B 2 R F 350 g 41 (P<0.05) , 1
b A~ (8] 25 NDF 98 B B e fe 45 L 2 [ A
BEZEF(P>0.05) HJ2& B4k X 41 NDF
Je 5 % i 0 AE 45 A ) T o557 o AR R B AR Y
200,350 g 20, 200 g 2 1) NDF 15 3 [% fi 55 43
T TR AR A X BEZH AN 350 g 4H (P<0.05) ,
It HH: NDF 1 3 [ iff 508 73 0 26 fie i 232t 251K T X
HRZH A 350 g 4 ( P<0.05) . 434t NDF ¥ 7 ] [#
A3 B K L, 200 g 41 2 TR T TR A ARR 1) %oF
HEZH 1 350 ¢ 240 ( P<0.05) . 350 g 41#) NDF F 4
¢ it S5 8 25K T IR ZH R 200 g 4H ( P<0.05)

gk

Table 3 Effects of RPG on pH, NH,-N and VFA concentrations in rumen fluid of dairy cows

WA ] 251 Groups P
Items Time 350 g 200 g %I BR Control P-value
07:00 6.19+0.01° 6.400.07" 6.48+0.06" 0.025

pH 14100 5.82+0.03" 6.10£0.16™ 6.24+0.02° 0.049
2100 6.10£0.02" 6.28+0.04" 6.35+0.02° 0.006

e 0700 11.32+0.36" 14.14+0.96° 11.72£0.60" 0.048
NH,-N/( mg/dL) 14.:00 12.09+0.19° 15.52£0.66" 12.540.46° 0.010
’ 2100 10.55+0.46" 13.16+0.09* 11.17£0.10° 0.005

N 07:00 64.21+1.16 59.40+2.51 66.84%7.02 0.354
ic%:ate/(mmol /L) 14.:00 70.65+2.65 67.79+3.23 67.90+1.97 0.549
21:00 71.84+0.41 70.63%5.46 66.82+6.18 0.602




3432 L7/ = S S 14 32 &
5 H i ] 413 Groups Pt
Items Time 350 g 200 g Xt B8 Control P-value
o~ 07.00 22.86+0.63 25.81+1.54 24.65+1.99 0.284

. 14..00 23.65%1.54 23.95+3.00 22.77+0.28 0.832
Propionate/ ( mmol/L)
21.00 26.10+2.65 27.92+5.65 23.06+7.09 0.699
2.1/ iR 07.00 2.81+0.13 2.31+0.23 2.71+£0.07 0.098
. 14..00 2.99+0.08 2.86x0.49 2.98+0.05 0.888
Acetate/propionate
21.00 2.77+0.26 2.61+0.72 3.00£0.66 0.806

ST 07:00 0.70+0.12 0.78+0.01 0.62+0.07 0.294
or 14..00 0.69+0.05 0.55+0.09 0.94+0.30 0.245
Isobutyrate/ ( mmol/L)

21:00 0.68+0.06 0.83+0.14 0.64+0.02 0.236
TH 07.00 9.55+0.87 10.02+0.38 9.61+0.01 0.682

14:00 9.22+0.04"° 8.26+0.08" 10.24+0.62° 0.045
Butyrate/ ( mmol/L)

21.00 11.05+0.63 11.63+2.64 8.55+2.07 0.375
[ 07.:00 1.19+0.29 1.36+0.00 1.29+0.28 0.795

14:00 .19+0.03" .060.11° .83+0.02° 0.003
Isovalerate/ ( mmol/L) : 1.19+0.03 1.06x0.11 1.83+0.02

21.00 1.17+0.05 1.47+0.23 1.26+0.32 0.483
R 07.00 1.17+0.01 1.24+0.19 1.14+0.11 0.731

14..00 1.01+0.08 1.08+0.08 1.23+£0.42 0.703
Valerate/ ( mmol/L) ’

21.00 1.29+0.21 1.39+0.42 0.91+0.11 0.331

A B S 07.:00 99.69+1.81 98.61+0.40 100.24+3.05 0.746
LR B B

14..00 106.40+4.16 103.06+0.03 108.82+1.96 0.241
Total VFA/( mmol/L) : * * *
21.00 112.12+2.63 113.87+3.63 111.86+0.75 0.733

[R147 03 I8 An A B B R 22 53 .35 (P<0.05)  MF S E P bR R 22 73 AR .35 (P>0.05) . T,

In the same row, values with different small letter superscripts mean significant difference ( P>0.05) , while with the same or
no letter superscripts mean no significant difference ( P>0.05). The same as below.

®4 HRETEN DM EBHMBERERSH
Table 4 DM ruminal degradability and degradation parameters of oat hay

WiH 205 Groups

Items 350 g 200 g %f I Control
DM & P& §# % Ruminal degradability of DM/ %

2h 15.46+0.24° 16.03+0.08" 18.20£0.02°
6h 16.20+0.06° 17.24+0.10° 18.95+0.23"
12 h 18.47+0.22° 17.97+0.04° 23.93+0.06"
24 h 27.60+0.15" 27.13+0.23" 24.78+0.03"
36 h 35.13+0.05° 32.62+0.99" 34.52+0.03°
48 h 35.55+0.02¢ 39.38+0.04" 41.75+0.17°
72 h 37.14x0.06" 41.94+0.16" 42.20+0.00°
DM & P f#% 2 %0 Ruminal degradation parameters of DM

a/% 12.60+0.06" 12.65+1.03° 14.94+0.03"
b/% 29.33+0.20" 40.04+5.36" 38.93+0.03°
c(%/h) 0.03%0.00* 0.01%0.00° 0.02+0.00°
a+b/% 41.93+0.14° 52.69+6.39" 53.88+0.01°
B R S# R ED/ % 27.32+0.03 25.93+4.55 29.92+0.05
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x5 HETERNNDF BERBERERSHY
Table 5 NDF ruminal degradability and degradation parameters of oat hay

205 Groups

mH

Items 350 g 200 g %} Control
NDF J& & [%f# % Ruminal degradability of NDF/%

2h 28.99+1.31 30.02+2.79 31.99+0.94

6h 30.84+1.02 33.57+0.93 34.72+3.22

12 h 32.67+2.91° 34.55+0.83" 38.35+0.54"
24 h 35.97+1.96" 37.06x1.16" 42.50+1.99°
36 h 39.36+0.72 41.27+3.02 43.87+2.97

48 h 40.72+1.66 47.17£3.19 45.39+1.27

72 h 46.42+1.84 53.16%2.75 51.19+2.39

NDF % & [%f# 2% Ruminal degradation parameters of NDF

a/% 22.67+0.99" 24.80+1.34° 21.51+1.65"
b/% 21.54+1.75" 34.58+3.68° 24.72+0.88"
¢/(%/h) 0.05+0.02° 0.02+0.00° 0.12+0.02°
a+b/% 44.20+1.21° 59.38+5.02° 46.23+1.66"
% ED/ % 36.21+0.71" 39.92+1.53° 41.25%1.20*

2.3.3  A[EFIEE RPG X #Hed T %1 ADF ¥ 15 %
i R B4 52 )

26 A LIA L350 g 4HAY ADF %5 B i %
TE 48 h PRS2 18, 7F 48 h J5 s P, H 48 h
() ADF ¥ 15 [ R A, hy 42.48% , i 72 h 1Y
ADF 3 H B AR W e iy, I 35 5 0 BR AL AT 200 ¢

4H(P<0.05) , XFBRZH [ ADF ‘P [ fi 3 4% 5t v

HJE 3 HZ 8 JC % 2 5 (P>0.05) . X RZH Y
ADF 18 3 B i 35 43 LA B s A6 W] B A 4 347 b AR
T 200 1350 g 24H ( P<0.05) , {H HA R i R
F 5T 200 A1 350 ¢ 41( P<0.05)

*6 METEMADFBEMRMEREESH
Table 6 ADF ruminal degradability and degradation parameters of oat hay

lE| 2151 Groups

Items 350 g 200 g Xt HE Control
ADF J& & [%f#* Ruminal degradability of ADF/%

2h 22.94+3.00 21.25+1.62 22.15+1.43
6 h 24.02+1.80 25.34+3.93 23.24+0.30
12 h 26.30+4.91 30.49%1.95 24.44%0.17
24 h 37.70+0.22° 33.77+1.12° 33.50+1.00"
36 h 41.16+0.73 42.93+1.37 41.08+3.50
48 h 42.48+2.57° 47.86+0.65° 45.18+1.02%
72 h 50.62+1.10° 49.27+0.22% 46.35+1.15"
ADF J& & [%f#2%{ Ruminal degradation parameters of ADF

a/% 18.05£1.31 17.57+0.09 19.13+0.09
b/ % 36.77+1.41° 35.87+2.74" 26.47+1.20°
c/(%/h) 0.03+0.00" 0.03+0.01° 0.16+0.01°
a+b/% 54.81+0.10" 53.44%2.66" 45.60+1.29°
R 2% ED/ % 35.50+1.19" 36.35+0.52" 41.31£1.24"
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2.3.4 K[ E ) RPG X} #HE# T 55 CP Jf H 4k
R 1 52

H12 7 AT LLE L, XTI 4L 48 h (4 CP % 1 AR
R E T 2001350241 ( P<0.05) , H A} [A]

HHCP PR R HZMEAREER(P>
0.05) ., CPJ4 H [t S84 4z 1) 22 5% AN 2 3%
(P>0.05) , I HEUH B BB .

®7T HRETER CPEBHKBERERSY

Table 7 CP ruminal degradability and degradation parameters of oat hay

WiH 205 Groups

Items 350 g 200 g X} H& Control

CP ¥ H F#f# ¥ Ruminal degradability of CP/%

2 h 40.00£3.22 37.98+4.38 40.49+3.49

6 h 41.32+4.99 41.51+1.43 43.06+0.49

12 h 44.09+1.70 43.83+1.43 44.98+2.39

24 h 45.02+1.34 45.23+1.27 48.77+2.77

36 h 46.44+0.99 48.20+0.41 51.20£2.62

48 h 49.25£0.83° 48.50£0.75" 52.62+0.91°

72 h 58.47+2.03 54.60+0.88 55.66+3.33

CP ¥ H F#f# 2 %{ Ruminal degradation parameters of CP

a/ % 27.59+3.72 26.13+1.43 27.68+0.43

b/ % 24.13+1.72 22.42+0.64 23.89+1.48

¢/ (%/h) 0.29+0.29 0.29+0.18 0.17+0.05

a+b/ % 46.27+1.73 45.83+0.81 47.94+1.66

B SR ED/ % 51.73+4.87 48.55+0.89 51.56+1.44
R, A BI040 NH,-N ¥ B A 28 U B

309 # G, 3 ELXY SAAL R 2 2575 T it 1) | 3 e 2

3.1 RPGHEBEREM

RPG 1988 ' e P S AR S o g B ™ i i
BAEAR B E PETR 1Y RPG 7698 B N & A 4K 19 £
FEREHE I8 B AR 47 98 B OR3P0 R5OCR TS o R T
., A g R, & S A0NR W7 6Bk ) # 4 6 ,
HoIR A AR 45.97% , AR I 45 B 5 B AS
SEUONMAR I L 2 ST YR IR M R A A A R
WEVE Ry A A BE A 118 7] 46 W 4 90 1 A 0% i %
FA—F,
3.2 ABEFEH RPG Xt i 4 58 B & pH.
NH,-N F1VFA iR E B £

o B W pH  NH,-N 1 VFA ¥ & & ) e B
RGO EZ bR, pH B FEARE i TR 20w
Jo P % e B HL T S A S R B R B I BT L AR
I, WG RPG 7 45 B[] P9 T Al H1s 190 28 4
Wi (7598 H pH MR, A58 A& B, T KRR
il RPG BEWS [ S i NH,-N ¥ & | I ETA F 5
T 3 S A L A R AR VE A | TRE A B LB A AR 4T 4
PEBRIK AL G ) (NFC ) SR R 58 i B 1) K X 7% 249 '

JEATREFE W S AR M NFC & &3 hnmt, 76 5
WA ALY K T RCE YR A R, R
NH,-N i R

Van Soest " $§ H1  403% 2R N R AT FRTE N
(%) VEA 20K A Y E R BN I 251, R
AP RE M ORI, AR R LB, R
)74 19 RPG %81 B W VFA ¥ S RS2 I A K, X
SRR S R T 45 R — B, o R R ORI
A X TR 2R R TR TR A A s R R
S B W VEA (7= 50 B R A DI G
2,100 Leng™ Frds th /0, 98 18 B2 0 A4 K AL
R T BE R S T A e o R
i H R S5 B WP VEA IEA U LR,
33 AEAFEHW RPG 3 #HkETEIEE MKMHF

LETE S ap-A
3.3.1 ARF S M RPG X #He# T # DM 98 H %

S AR 194 5 )
AR, BECRAE , BINE ) RPG 41 DM
o B R AR, JEL N 2 RPG 1 A BE b1 & AL G
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0 X698 B e B A A T MR L BT e A
WE5E % AR W7 2= 30 #0988 5 Ik A= 90 19 4= K¢ | Rabiee
5 HR Martin 255056 ¥y K BB HR S A 1
X TR B i (DML A 2355200 |, I RE 6% 8 45
S B A R AR e R, T, BT RPG
() &AL RR 107 B0 A 52 ) TR S R W 3 B, T
FEAK T DM R R %
3.3.2  A[EIFIE A RPG X4 T 5 NDF & ADF
Je 1 e AR R 1) 5 T

NDF F1 ADF 95 B B firk 5 02 fllf 1 42 T %L
BEFROE R B A8 bR, A g b, O 3 I ] A
XTI ) NDF J. ADF 98 B B fif 52 4 4 22 ] 22 A
B X G2 A IRIE — 5, L RPG 1T
T N 2 S R e R A R AR R T AR, (B
JEXTHEZH 1Y) NDF J: ADF 98 1 [ fift 28350 15 5 | 3%
FEEHT 2 4 RPG IRINA Y 498 H b RPG i
IS HB 4 1 A oA Bt AE G RRBORE I, 5 SR A
TR 1) W B 32 105 ), A 5 W) £ 4k 53 ik 1R A K 1)
il Bt B AT T 27 4k [ A 25627 W) I, 988 1 W pHL 5%
IR 25 %of 95 1 2 4 o3 ik v 7 AR R 1) R ], Y R
B pH KT 6.2 B, 988 ' £F 4 45 fift 7 0 2E RKOKE 2
ZFNHHI ) Grant 2186 45 B E W H W
pH M 6.8 [ % 5.8 if, 23 {ff NDF R fift i i) 52 1<
HLF M3 T [ . Barbosa 45 MBS M A BL, I 4
SR W pH 7E 5.5~ 7.2, 76 T i e 45 1A B
AN BRI AR A 5 T8 B WX pH 7 6.0 LL T Al A2
TV 27 28 22 53 i A1 19 305 P X 02 BT AR R A R
REARI — R

T RHE I B I R B R & A R R
VFA, 3808 B W pH FEAL, o mi e 5L08 B
X R IMEI A AR, i AR R, B E A
MR NH,-N ¥ ¥ fe/ME R T 10 mg/zdL™ . {6715
TE R AR UE WA T 7 B I NH,-N Ok
£ 10 mg/dL, i & W (0 H R 2F 4k & ) FT 7
NH,-N ¥ i #AE(E R 15~29 mg/dL'™,

WF5E K BLARESE 1+ H B8 1Y SR8 B Il 2k W 1 T
Bl N 5 7= AR i, O L 7R 4R 5 B VA YR B (1)
T s AN 52 00 DT R ) L ) 3k 5 AR TR 4 R R —
2, HF R Al BE R A5 b RPG S0 T 98 5 N &
PR RS, DT OGR4 T A AR ™ A T 5 ), (R 2
BHARB) 2w R A TR I . Al rh 25 2H 22 18] 1Y)
NDF Fl ADF % B s SR M S B 2 F B K,
350 g 410 [ A DL Ak TR K, X 5 Li 4B

K Zhang %5 F gy 45 R — 3%, RPG 20 T NDF J
ADF MR B, R R 3, B8 RPG
A BERHAT T 98 B AR W AR K T RE (H & A E
98 K LILRE A 02 UE 05 48 [l B 1 Bz AR, 03 [l
BaRERAAS " I ELXE R g 91 Fh R 286 S A G BB G
BERW ) BLA, AR oo A e T
FA S HIOHE 55 X4 55 45 RO 3 SO B T 4
RORFE— 3, TS Sl i ok FE A B 45 2H 2 1)
(1) 2% 502 f Ab BT 3K
3.3.3  AN[RFIE A RPG X} #e# T 5 CP J& B 1k
R 1 52 M

CP %83 5 B A 2% B A7 M) HOML B 1 1 &
2R LA K e R N W R I D B R i T NRC
(2001) £ X THMEHRTEN 9.1%, H
F10 M RN & & R HE AR AR
35.35% ., AR T,2 4~ RPG KN4l CP W
R R AE R A8 h B Y 45 s ) 5 5 % HR 4 38 6t 3
225 Ul RPG X5 4 98 15 o A 9 48 1 o 3 fide v
WA B EISIEN . P58 s 8 B A R0E Ak
(98 ' e W 5.0~ 25.0 mg/dLPH H1 15 ~
30 mg/dL"™ . Wallace %" th W22 3, Y98 B W
W BE N 9.7 mg/dL N3] 21.4 mg/dL
DM FiI CP 1498 ' [ fife 3 28 08 N, 3X 5 A BIF 5 45 2R
AR, — 43 T PR AT R 2 HE 27 T R ) ] A
F AR (RDP) #A i B A8 BRI AR
H(18% ~20% ) = ,{H RDP HL 48K, KH 4 8 H
JRAESR E P R AL s U IR R R
— IR IRTT . 7 Doran % B 58 Pt &
WM TR RDP S Z L E T T 5L T
FORA AL K Ft 5 T RIR A 40, fr DUH
CP ¥ B B ff At JL-F- A~ 52 RPG I RZI

4 4 it

D RPG 7E98 B W B A S % h 45.97% , B]
119 R 54.03%

@ AR E R RPG X H kK BEA — € 5
Wi, 4 2F R s N 350 g/ (3k - d) RPG 520 1
THEAZ T 0 WUE IR Lo I8 8 B e i, v 22
Xf DM K 72 h [#fi# % F1 NDF  ADF ()48 &% i 2%
FEAE T WEER,

@ M H &S5 X #He T % DM NDF,
ADF | CP 4598 1 [ fift R M 20 B, 403 27 4 B2 v % n
200 g/(3k - d) RPG A ¥ B & B, A B R 2
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Rumen Stability of Rumen-Protected Glucose and Its Effects of Different
Doses on Rumen Degradation Characteristics of Qat Hay

WANG Yapin' ZHANG Fan' HUA Dengke' JIANG Linshu® XIONG Benhai'"
(1. State Key Laboratory of Animal Nutrition, Institute of Animal Science, Chinese Academy of Agriculture Sciences,
Beijing 100193, China; 2. Beijing Key Laboratory for Dairy Cow Nutrition, Beijing
University of Agriculture, Beijing 102206, China)

Abstract: The purpose of this study was to evaluate the rumen stability of rumen protected glucose (RPG) and
its effects of different doses on the rumen degradation characteristics of oat hay by using the nylon-bag tech-
nique, so as to provide theoretical reference for scientific use of RPG to effectively alleviate negative energy
balance (NEB). The experiment was divided into two parts. In experiment [ , four Chinese Holstein cows
with permanent ruminal cannulas were selected to evaluate the stability of RPG in the rumen and determine the
degradation rate of rumen by measuring the residual amount of glucose remaining in the RPG at different time
points, so as to provide theoretical support for subsequent study. In experiment II , six Chinese Holstein cows
with permanent ruminal cannulas were used and randomly divided into 3 groups with 2 cows per group. Cows
in control group were fed a basal diet, and those in 200 and 350 g groups were fed the basal diet added with
200 and 350 g/ (head - d) RPG, respectively, and the RPG were fed mixing concentrate. The pre-test lasted
for 7 d and the test lasted for 3 d. The dry matter (DM) , neutral detergent fiber (NDF) , acid detergent fiber
(ADF) and crude protein ( CP) ruminal degradability and degradation parameters of oat hay retained in the ru-
men for 2, 6, 12, 24, 36, 48 and 72 h were determined to evaluate the effects of different doses of RPG on
the degradation characteristics of oat hay. The results showed as follows: 1) the effective degradation rate of
RPG in the rumen was 45.97%. 2) At different time points (07:00, 14:00 and 21:00) , rumen fluid pH of
the control group was significantly higher than that in the 350 g group (P<0.05), and rumen fluid ammonia
nitrogen (NH,-N) concentration of the 200 g group was significantly higher than that of the other groups ( P<
0.05), but there were no significant difference in each volatile fatty acid ( expect acetate and isovalerate at
14.00) and total volatile fatty acid concentration ( P>0.05). 3) The effective degradation rate of DM for oat
hay was not significant among groups ( P>0.05) ; the lowest effective degradation rate of NDF for oat hay was
found in 350 g group, which was significantly different from the 200 g group and the control group ( P<
0.05) , at the same time, the effective degradation rate of ADF for oat hay also had a similar change pattern;
there was no significant difference in the effective degradation rate of CP for oat hay among groups ( P>0.05).
In summary, the rumen passage rate of RPG is 54.03% , and the addition of 200 g/( head - d) RPG to the diet
can alleviate NEB and regulate rumen fermentation while ensuring that the rumen degradation characteristics of
oat hay are not significantly affected.[ Chinese Journal of Animal Nutrition, 2020, 32(7) :3428-3438 |

Key words: energy negative equilibrium; rumen protected glucose; oat hay; rumen degradation rate; fermen-

tation characteristics; nylon-bag technique
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