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R 1 RO W B R R R W RN SRR P R
SREE L PhAHE? X AhER T

(LSRR, B8 266109; 2.75 5 B HUSER 7T, %1% 266100)
B AR BT RR EEEAR (RPMet) WA B MUEWEH (MCP) P&,
PEUVERE SRR R o RIUERSY . R BRIK. AR FLAR SR (9045) d]
FRAE B W AR g2 40 Sk, BEMLY N 4 40, F4H 10 Sk, WPHRAANRLE 140, 2 40, 3 4153
N 0. 15. 25 1 35 g/(d =k) RPMet. Filik#] 15d, Fikii 60 d. 45REH: 1 FiA0A
B H MCP 7= i i 3 T IR (P<0.01), 36 1 4. 2 41, 3 450 Lbx) R &
7 13.10%- 20.45%. 16.23%. 2) i3 2H 7 W i Sl 2 Al du 2 s Tk R4 (P<0.05 B P<0.01),
R 14, 241, 3L IR T 8.12%. 13.32%. 10.32%; RPMet fE 2 & o i &
FZREAERMAEAZF (P<0.05 5 P<0.01), &3ty E &M T A ARdip st (P<0.05
B P<0.01), PAES 2 AR  3)7E FURHE & 77 1, #5302 A (2 IR T4 IR ZH (P<0.0D),
R 14, 240, 3 HILLXTRRZHF#MK T 8.55%. 17.49%. 13.25%. HIMLAI%N, 7EAIRLE
FAETN, RPN RPMet R DL 55 = W5 2R 8 MCP P&, b BRI, S w2 A e
VERE, ZR& B UURIGIEFR, RPMet (EGERINEA 25 g/(d k).
OCE: bW HEERR: W EMEMEA: PeUitkee: A
HE5r2K5: S816.7

VEAESR, BT E G0 A IR AR L R FE BE T B i, 4R 37 AR FH A ¥ Y 26 ) it A
2R A SR A R R M B B R R . TR ARt R b, & AR RHE R
= DL R FH 2R o B 0 S 24 s AE 77 (1 R BE R 3R W W g e SeB A e v, SR
AR R R BRI IR A L oD R BEAN g A SR B IR R R B 4 BB
B EIERE TN R AR A USSR OR, AT CUE R A MAE IR 1 5
KIRmPIA R AR, BN, BRI R A5 — e — IR MR,
FPEYE AT B, W] R A AMA ) AR AR R RS IR AN R M I R A 1k R R
TEJR1 B T B AR, TR DT REAT B Sk 2 7 VEAB S CR AP P A B, o H 58 7 9 A it

«_H

Weks H Y. 2016-10-25

HEEIH: WAREDACLN = AR RGBT I H  (SDAIT-09-08)

YR B Tk (1988-), 5, tiZRIG YT N, Wi-LHF LA, WF 5007 N R A 8h)E 37 - E-mail: zcares@126.com
*{EVE#E: PhERE, #0%, WitLASIh, E-mail: gdnydxsgg@126.com
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o1

52

AR PSS DI TR I, E WA TR Fh s N id Jes B AR 2R (rumen-protected methionine, RPMet)
AR DL 2 SR i AL R A G A 1 e LR BRI, IR S L SR AL
FERR I & FEEOE /N BRI 7 b s, R RPMet WL
PEARSR IR R A L SREAE AR KR A &, Stk Z i & LR A
PEVENE . Salsbury ZEMiE AR AMRIGHT LR, REARAERRZEELLY (MHA) 1]
DI A R A o 8 o S S5 BRI R [F] RPMet X154 pH FIZUSEL (NHe-ND I FE i
TR, TEGLA-RR PR IN 30 g/(d Sk)EEARm AL I AR EER, R LA 2R E AR SRR
T, R 7O NHe-N IR, (2488 B h MCP 1)-& 1. H AT, RPMet 7454 J7 IH 1
K EEAE PR YR L, SR RPMet BETS IR B rh i E MR A (MCP) = &, %
IREHRM AT Fe R >, B RA 8. ARG LE YA TR IR AR K SF 1) RPMet,
RiF RPMet X #57F-983 H MCP j= & =@t fig DA SCR R 520, DU & 9545 2 1 5 1)
BRI AP kRS, BRAR 2157 B AR R, R 0 2F SR (T Fr 8 4 R Rt
SHAKHE .

1 MES I

1.1 RPMet

RPMet Il [ 5 S RS AR R AT IR A ], 9 FLEURRR VST, JEORHE A DL-EHATR .
Eitim . —4AuRE, b DL-ERAR>60%, 7K73<12%.

1.2 kst

AARIG R B R R BN X AL, Phie 5 8 SRR A AN ERS L 7R JRIR. 7 i
FLAL LA G FLIIL (9045)  dJAHIE A r3H 454 40 sk, BENL A 4 H, R4 10 ko X
FRAHARES 120, 2 41, 3 4150 4MA 0. 15, 25 1 35 g/(d k) RPMet. %3k #4-45 K TiEE
0.5 kg FEELE HAE R #E RS RPMet JRE, A SRS L RHE 51 )5 fi B4 TR & H R

(TMR), RPMet S5F5RHES]GEFE TMR 1AM, TMR 218 K% 35 77K F L& 1.

W 75 d, Kbtk 15d, EEUY 60 d. RA &, W58 AR R A FFIRAR
FrasHryh 2 ¥k (04:00, 16:00), AWM TMR 2 %X (04:30. 16:30), F:HELRTIFRFR
A 20 h DL b E] el S TMR. X560 - 1ANR 5 REE 212 303 H M OK Iz ), $IRH R
XPHFATIR A LR B
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1 TMR AR IEFRKE FYmEaD

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

WiH ltems # & Content
J&#L Ingredients

£k Corn 19.30
%k Wheat bran 2.34
A4 Soybean meal 6.53
KT S ¥4 Corn DDGS 2.18
KI5 % Soybean hull 3.95
4=H3¥f Whole cottonseed 3.47
1e4F Peanut hay 3.54
PR EKFN Whole-plant corn silage 27.61
W FE Brewer's grains 7.42
HiEE Alfalfa hay 14.77
#eFZ . Oat hay 5.63
AEWFE4S Calcium soap of fatty acid 0.36
fr#h NaCl 0.36
/NF5$T NaHCOs 0.36
AL Premix? 1.82
Vs R 036
Biological mycotoxin removement agent

411 Total 100.00
E7#7KF Nutrient levels?

FHEAMR CP 15.94
PR EE NEL/(MJ/KG) 6.88
AR 4E NDF 45.60
FRIMEVE R4 4 ADF 21.68
£5 Ca 0.80
T P 0.38

V£ T 5 IR B One kg of premix contained the following: VA 800 000 1U,VD3 400 000 IU,VE 3 000 IU,Fe
2 000 mg,Cu 1 500 mg,Zn 1 200 mg,Mn 3 500 mg,l 100 mg,Se 50 mg,Co 50 mg.

2 P BB T AR, N SRR S AR LS BT & LUARR, SRR AR HARE IR
SEPEIC, NEL was a calculated value, which was the sum of NEL of different ingredients!®) multiplied by their
percentages; while the other nutrient levels were measured values(.

1.3 BFERAE S AL B
1.3.1 Tk
VYL UEE TMR B, IF7E 65 CHUEE BT A TRE, Wi E &M .

132 ¥



64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

RIS 1~3 K, IEIRMIZE 28~30 K, IEiRHA%E 58~60 K A 4Rk 3 1k
JERE, 38 3d HHT 24 h &S, AU 10 SR F A B Rt . RISRT BISE R 2R R v
Vetid, I REP R SEIERR, BIIGUUER ISR I HRRE, FRE [T P /= e
MRIIFAT, 4545 100 g FHEAIN 25 mL 10%FHERE, X HFE AT ZUAbEE, SRJEMN—20 C
VKA A URARAE, REEIIBOS 1d 3% 3d TR SRR IR IBRR ELLBIS0IR G, ARJE R HI
N 65 CHEA Pt EERAE, M TIEs s &,

133 JRFE

kS 1~3 K, IS5 28~30 K, LM% 58~60 KRIFILLE 3 KIRKE, Z%4%
LU SRVERFE, BRUCRAE IS N TR RS G B BEEUR 1 77 AT R, Sl 2R
Ko 2P I8 8, FRREUBEEIOR 10 75 2K S5 0 BB e T AR RS- SRAR IR JR A, i SRAE R &
R E A I A FHER, i HAR N R SO R, BERIEE 2 IRORFE, R 12 h SREE 1R,
EELERAE 3 do BRREESRFEMIIN MIZERT 1 R Al 25 4 h, TR R — 2 Ll
98% IR TRER, T pH(PH<3), HJFBAN—20 CTIKFARIRAT -

1.34 FLFE

S SITETUAMAEE 1 RAIER ARG 15 d CEFALRE, T8I, M=l & L AT IS 4,
FLif 4k 65 mL, L 50 mL FLAE AN EASTRETFE 77 (0.6 mg/mL), JRAISIEI 4 C
URFE PR T E LK, R4 15 mL FLpEZ4ead 1 500X g 40 10 min 4L2E S, HU 4 mL
FORE, RTINS (4 mL) BI=5 4 (TCA) (25%), & & 5 min 5T 3 500
Xg FEL 20 min EFRAEH, W15 mL A ERASEKHE T —20 CikfE+HE %, HT
W AR R R &

1.4 MEFRIRSTTE
141 REE

PRI AR 2 d R 12 TMR kL, 0t Bk (TMR ZE4EFai Bt R i ekl
B UAE AN 2 B RSSO B VR TR AR 2, AR R K SR R R T R Sk A S )
REE, o6 K. THAMIANE, %K 6 YCREREILT:, T H A P& kiR 50 4 (1
PRI R, ERERER VL, RN ER 10 dids L R R iR, Ll 6 k.
IERIIE RS, % 6 JCRERIdT:, HEHEIERIA LRI A PR e, RER
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R B B LB R B TMR kb . AR IE AR A (P B R A TMR 3%
R, IERGAN EER SR AR,
142 MCP =&

PRAVEFTEEY) (PD) £ BERIE T8 B RS, mI LGB IIE IR PD 5 &eAh
T MCP 7= 5 . R L ke R RIB AR BE RIS &, R IRRARERN &R
FIEP N PD 4 02,

NHRAIMIRIEES B (O TR A 8-

Y=0.85X+0.385BW°5,,

XAy NEAESATEYHEL R (mmol/d); 0.85 A2 [ TE WA IR VS 4 i 4K A FR
PD Fy IS 2 0.385 Jy 44 i i MR M v [y iy O B, R reHE Hh P RS W T A= A P B
BWOTS sl AR A

M LA AT MCP (17 5

MCP (g/d) =(6.25>70%X) / (0.83>0.1161 000) =6.25>0.727 X.

2 XA/ N SR PE A (SR (mmol/d) s 70 S BE JRIE RS 45 & (mg/mol);
0.83 NIMEVZIRE HIVHAL . 0.116 i B M EY S P R S Ll 6.25 b
HE AR R

1EUH MCP 1= &0 IE TS 30 RANEFUIEE 60 KX MCP ™~ &V
143 UE RIS &

i FFIR AR B BT LG 9, AR g, U ERAERE 5 d id3t 1 Gk
e, BUOESALT: 3d, BUFHIE.

A FH L 2R A8 AR ML R B 05 A 19F 5 HR 0 A 77 1 BRI s S 6 a5 10 7L 8 23 A0 400 . 1 20 23 A
X (CombiFoss FT+, F}5 Foss AF) M ANGE . FLEEZ, FURR LARAMME, {4
I S B & AL 1 &

144 FEARUHER

KUK E FIE BT R A & R0, SRR BN E PR h PR3 A 08, SR SRR L

e PRUIF & 804, 50 G B et B E Y TR 70T, 2% Valadares 21413

Worik, MIRNEF CBSRARER 1 kg AREZ1HR 29 mg JRIVUET) AR kil 2 slie A4 i HE IR
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. ZMGRIN R gu i) (bRl B S ARk T A AR Y R ARSI v, e TRk AN 3t
A AR (CP) & &,
BAREH RS T AR R
A (gid) =HHZAEE < H CP 5 E>0.16;
AR (gld) =;r=§y5 =<7 & [ % >0.16;
AL (gld) =T N —FE%;
A E (gid) =3%%+RE;
BERIMBENE (%) =[ (FEREAR—IEEO MR EANE]><00,
1.5 HAEr 5 atr
i 1 Excel 2016 F 4 5HRIGEHE AT W) Ab B . (1 SPSS 20.0 #AFiE 4T B IR 37 245
#7, Duncan [Ki%Z & LLERG TG40 [A] 22 ¢ B 1, DL P<0.05 A1 P<0.01 43 71|37 22 5 i & A
W3, Z5RULFBEHRMER R R
2 SERE5
2.1 RPMet IS MK W4 2 E 9740 K B /1520
HHER 2 W50, TR FP N RPMet Ja %90 J HoAth 75 43 (R B B 5 i LA /N o
* 2 RPMet @AN7KF3 04 3 B3R5 R A 2 M5
Table 2 Effects of supplemental level of RPMet on main nutrient intake of dairy cows  kg/d
IiH pagicEi:l WG 14 L 2 4 R 34
Items Control group Test group 1 Test group 2 Test group 3
THFi DM 21.28 21.43 21.60 2151
MEA CP 3.39 341 3.44 343
FRPEBLIR LT 4E NDF 9.71 9.78 9.85 9.81
RYEVEIR£F4E ADF 461 4.65 4.68 4.66
5 Ca 0.17 0.17 0.17 0.17
T P 0.08 0.08 0.08 0.08
2.2 RPMet I INZKEXT 05298 H MCP = &) 52 ]
% 3 s, H I RRAR X HEE B ZE S T XA (P<0.01), HAK
B2 HEERTHE 14 (P<0.05), X 245K 3HERAEE (P>0.05); H il
W ATAE P HE B SR B v T R ZH (P<0.01), Hidiakee 2 40 3% 5 TikEe 1 4H (P<0.05),
X 2 {556 3 A B LEZEZR (P>0.05); £ MCP F=& /5, &ide I3 Xt



140 M4 (P<0.01), Hrilds 2 HEF s TilE 14 (P<0.05), X 2 455 3 A MZERA

141 B3F (P>0.05), Wi 14, 240, 3HMEE MCP =& 5 RAAH L/ 4 & T 13.10%.

142 20.45%. 16.23%.

143 3 RPMet BN P393 498 B T M) 2 A 7 = 1R R I

144 Table 3  Effects of supplemental level of RPMet on ruminal MCP production of dairy cows
TiH POREAEN R 14 R4 2 4 4% 3 4
Items Control group Test group 1 Test group 2 Test group 3
JRER Uric acid/(mmol/d) 32.1340.79B¢ 42544 25 50.1940,72A4 44,8243 27A®
JRFEZ Allantoin/(mmol/d) 271.5043.408¢ 297.9743.567° 312.2343.6442 304.6042.12A®
S FTAEY) PD/(mmol/d) 303.6543.698¢ 340.5144.964 362.4444 547 349.4445 64~
WA ¥ & A 7 B MCP

) 1 362.02422.065¢ 1 540.41430.364° 1 640.57433.63% 1 583.13429.204b

production/(g/d)

145 FATEHE, HRNAFENGZRNERRZREE (P<0.05), A PIKSFBNFRRZE RN E %

146 (P<0.01), MHRIETEFEIFRRZERAEE (P>0.05). NEF.

147 In the same row, values with different small letter superscripts mean significant difference (P<0.05), with

148 different capital letter superscripts mean extremely significant difference (P<0.01), while with the same or no letter

149 superscripts mean no significant difference (P>0.05). The same as below.

150 2.3 RPMet ZRIM7K-FRF @26 7= W S L s i S

151 M2 4 Al B g K S AU febr A e 2% 2 7 (P>0.05). 1R, Bl

152 2 A 3 AP W AR R T R (P<0.01), 56 1 407 1 B 3% TR 41 (P<0.05),

153 HikERdH 2 [A]3470 2 22 5 (P>0.05), 150 1 41,2 20, 3 4 5 AL L 73 il i 1 8.12%.

154 13.32%. 10.32%. {EFLAEZJITH, X562 410 3 LA 38 = T AL (P<0.01), 3% 1 41

155  WEmE TAHEA (P<0.05), Hrikie 2 AR & T5 1 4 (P<0.0D), 1t 3 H 51K

156 4% 1 4f0 2 (e RAEE (P>0.05); TEALEARITH, SiRIRA I E 2 Tt

157 A (P<0.01), il 2 AR & s Tk 141 (P<0.01), X 2 4H5ik46 3 H Ao R&H

158 ZEy (P>0.05); EFAMERTIH, &4 5x A TR EZES (P>0.05); fEFAAL

159  MuEo7i, e 2 A0 3 HAREE LT AR (P<0.01), Hilis 2 H B2 KTl 1 4

160 (P<0.05), H5ikl 3 42 M ZRAEE (P>0.05), 56 1 4B E M T X R4 (P<0.05), Hik

161 B3z E#EER (P>0.05).

162 4 RPMet I FxF 95247 Wi S 5L 5 o3 IR Sl



163
TiH
Items
PR

Milk yield/(kg/d)

FLAE=R

Milk fat percentage/%

AEAF

Milk protein percentage/%

AR

Milk lactose percentage/%
FL A4 i £

Milk somatic cell counts/(10% 4™

/mL)
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180

181

Table 4 Effects of supplemental level of RPMet on milk yield and milk composition of dairy cows

i [a] ot HEZH A5 14 R 2 A

Time Control group Test group 1 Test group 2

FiiR] Preliminary trial period 27.9640.65 28.0640.72 28.0440.79
1E3RHA Trial period 28.2440,538b 30.5440).29ABa 32.0140.3272

iR Preliminary trial period 3.4140.05 3.4440.04 3.4310.06
1A Trial period 3.4340.05¢¢ 3.59+40.055¢p 3.8840.0642

iR Preliminary trial period 3.2640.03 3.2840.03 3.2740.04
1FIAHEA Trial period 3.2740.03¢¢ 3.5140.0480 3.7240.03/2

FiiR] Preliminary trial period 5.1740.05 5.2140.02 5.1940.06

1ERH Trial period 5.1940.05 5.2640.01 5.2540.03
iRk Preliminary trial period ~ 155.1743.19 154.5744.85 155.7843.76

1EiRH Trial period

156.7542.11%2  144.4243.717B>  130.67-+1.268¢

2.4 RPMet B nZK-F-xf W S R R BT AL 2 S B HEE ) 520

H132 5 WA, HillHE N S A B EEZER (P>0.05); MIEEAH &7
K, W 2 4 3 M ER T AHEA (P<0.01), REM TR 141 (P<0.05), MRk
2 M 3 AN ERAEE (P>0.05), {4 1B EF T XA (P<0.05); fEREHE &
[, A5 1REe H IAR  EAK TX EAE (P<0.01), Horbilde 2 il 2 2 T4 1 4 (P<0.01),
Hikle 3 Hz ML REER (P>0.05); EAAFHET, S RI0H N E & T XA
(P<0.0D), HAR¥ 2 AWREZESTIRE 1 4 (P<0.0D), 5K 3 Hr MERAEE
(P>0.05); 7EFLIRFEAEHHEITH, W50 2 AR EEML T4 (P<0.01), EELT L
14 (P<0.05), 5ik4% 3 2 (a2 2R (P>0.05), 4 3 412 &K T X4 (P<0.05),
5 1 HERAEZE (P>0.05), 5w 1 H 50 2 [H R %2R (P>0.05); X4 1 40,
24, 3HMESHEE E SRR I FK T 8.55%. 17.49%. 13.25%, & ilied Ak w2
R TXHRA (P<0.01), Hrpikds 2 B ZEIR T4 1 44 (P<0.01), 5illk 3 4z m %=
AR (P>0.05), R 3 HEFMETRE 140 (P<0.05); MrTHAETTHRE, W52 4
A3 MR E S TR (P<0.01), Horilie 2 20 B35 m Tk 1 4 (P<0.05), 5idle 3
HrMEFRAEE (P>0.05), Wi 1 HEZES T EA (P<0.05), 5k 3 AT R4
Z5 (P>0.05); fERRMIEE T, W56 2 4180 3 A & 24w T4 (P<0.00), &
FE TR L4 (P<0.05), ka2 A 3 A2 LR EZER (P>0.05), il 1 HEES

TR (P<0.05),

s 3 4
Test group 3
27.94490.58
31.1540.8742
3.4040.05
3.7440.0548%
3.2440.02
3.6240.0548%®
5.2540.03
5.2940.05
153.7242.48

137.2945.568



182 # 5  RPMet B IH7KF5%F & HEHE 52

183 Table 5 Effects of supplemental level of RPMet on nitrogen excretion of dairy cows
TiH X e 2H R 14 R4 2 4 ke 3 4
Items Control group Test group 1 Test group 2 Test group 3
A Intake N/ (g/d) 534.2143.52 538.01+4.07 541.104.10 539.3943.55
&% Feces N/ (g/d) 179.7342.2742 169.8142.31480 158.0143.365¢ 160.7042.498¢
JR%. Urine N/ (g/d) 219.1343.14%2 194.9643,9280 171.1046.24¢¢ 185.3145,298Che
FA Milk N/ (g/d) 147.621.60°¢ 171.3442 5280 190.5045.7842 180.40+2.00AB20
FLUIRFEZE MUN/ (mg/dL) 16.7940.407 16.0440.81A820 13.8240.528¢ 14,8440 47AB
ATV AL Digestible N/ (g/d) 354.49+1 298¢ 368.2144.65A8P 383.08+43.95% 378.68+42.5540
ZEHEH R N excretion (gld) 398.86+1.6442 364.7745.8280 329.1143.82¢¢ 346.0247.658¢¢
BRI

N 66.3640.218¢ 68.440.66ABP 70.8020.674 70.2140.367

N apparent digestibility/%

184 3 I ®

185 3.1 RPMet s IHZK P-4 @54 3= BEE FR B R 1 B (1 52 )

186 2RI 7 R, 8 H#E RPMet (N-ZBE-DL-EREER) ML TR E &Y

187 WiEFARE. AREFIH ORI, PRI RPMet XL TR B BT
188 WM. MR B R R A R IR R A R R Y], A Yl B R IR
189 WJRURE Sk A A IR D IOR AR ER AR . AR RPMet JE38IN T+ 461

.

O

.

e

190  PEAMMIGE, AEE T IRPRREN S8R EARKR, e T R it
191 FASRANFI IR o X LS T B 05 A8 1 R VA 1 RPMet S 9524 (¥R £ B VA7 S 35 5
192 ATDAR RSP EEMIE AR, FRACYA S A 25 SR AH L

193 3.2 RPMet BII/K-FxI 498 B MCP =& {50

194 MCP &t 1 )5 60%~T70%H)E AR H 2, RRAsREENRHE, L E
195 AU T A st BRI Ak, SRl S T 98 B A MU R 4R o Berthiaume 25148
196 A A A R E ot 1 B U R R MR AR A LA B3 4 4 SRR B, iR 2H 1 AR i A S T R A A
197 KT 6%, MCP [N T 38%, T e & sEhEERM &= T 50%. M4
198 MR KRIL, FEL4RERRR PRI RPMet AT DL AR B I s sh 858, 4 NHa-N 7]
199 NN, Bk SR E MCP H R . ARIGSAGRY], RSN RPMet, FTLLEZE
200 ARmEIARE MCP &, 5 AW TUA RARSRT . RPMet 7E8 B b Al & 2 LR 5 A
201 JREETE 2 RHME, RIAKHSN RS e Anilid R B, TITES B 5 T Al vh SRR IS ROR I,
202 RELAAED AR 7 SO RS, i s R I B R U LA B R N B, R
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205

206
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209

210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

AR AR SRR, AP TR, S A sh AR b A e 6 B 45 ia N-R2
FEEIRYS (N-HMM-Ca), 7] LU 298 B A R R 75 2, 320 17 NHa-N IR &,
AR B MCP G, o6 by sm A B R B PR RPMet ] DU 2 A NHa-N 119K
JZo B BT NHa-N R B2 2 FRAIK, U0 RPMet £ 17788 B P00 NHs-N (151 i 2%,
Jé B MCP & B I
3.3 RPMet @Sz -F-x Wh 27 e b L e o3 (52 i

IR EAFRAWT TR Y], HEYY R R AN 12 o/d RPMet, W] DLSR = 5/ 107 W5 &
FIRZE ., FAEARMANESR, BRI AR BFTRECH TR, 1EY AR
VRN RPMet 7] DL 552 i AL I R - B AL R B 3, wTRURm LIRS i AbqE
WA v ST 7L B R R B, 2R T A AE M LA R B R R I T )
B BT SBWAATE IR CHE R i R E AR A IR E R, W SR Bk
PIRITREAR, BEWS BIE NSRRI B AR D, &3 TR . Bk, AT
DLYE WAL S R AR R0 RPMeet, S8/ T WSO B U M, B B R 1 R
o AT LDy U A JEoRE, 8T LR A Y B A e ik g 2 1 & B T B
T AR I AT AR I =B H I (TG) MRS, A, RPMet Fik&H —i4r
R E AT, FTUCONFUIRR & B AR PR RSLRIVER T, fom 1 ALUIRRRY, A
SR, AR ID RPMet, BERFHIREIESE . AREMNAEAR, BF
B FLAR A Pt P AL MO Smesl s fE BROR D0 ) 45 bR, PR i Bobk sy, Ui 1 4
AL R AT VBB, FURGRIE AR, BRI FLb A R DL B0
3.4 RPMet #NfIH7KF X 9575 B R A 3 b BRI R 2

AN, FER AR B A sh i Gk B R RE NS PR AR IE B R Bk e
BERE T ER R EUK T, S 1 ZHIA R . AR 8 B 5T A 250 32 2L
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Effects of Rumen-Protected Methionine on Ruminal Microbial Protein Production, Milk
Performance and Nitrogen Excretion of Dairy Cows
ZHANG Chengxi* SUN Youde? LIU Xiwu?> SUN Guogiang*”

(1. College of Animal Science and Technology, Qingdao Agricultural University, Qingdao 266109,
China; 2. Institute of Animal Husbandry and Veterinary Medicine of Qingdao, Qingdao 266100,
China)

Abstract: This experiment was conducted to determine the effects of rumen-protected methionine
(RPMet) on ruminal microbial protein (MCP) production, milk performance and nitrogen
excretion of dairy cows. Forty Holstein lactating cows with similar age, body weight, parity, milk
yield, milk composition and lactation period [(90+15) d] were randomly divided into 4 groups
with 10 cows per group. The supplement level of RPMet in control and test groups 1, 2 and 3 was
0, 15, 25 and 35 g/(d head), respectively. The pretest lasted for 15 d, and the test lasted for 60 d.
The results showed as follows: 1) ruminal MCP production in test groups 1, 2 and 3 was
extremely significantly increased by 13.10%, 20.45% and 16.23% compared with that in control
group (P<0.01), respectively. 2) Milk yield in test groups 1, 2 and 3 was significantly increased by
8.12%, 13.32% and 10.32% compared with that in control group (P<0.05 or P<0.01), respectively;
RPMet could significantly increase milk fat percentage and milk protein percentage (P<0.05 or
P<0.01), and could significantly reduce milk somatic cell count (P<0.05 or P<0.01), especially

test group 2 was the lowest. 3) Compared with control group, total nitrogen excretion in test



309  groups was extremely significantly reduced (P<0.01), and was reduced by 8.55%, 17.49% and
310  13.25% in test groups 1, 2 and 3, respectively. It can be seen that the addition of RPMet to diets
311  can significantly increase ruminal MCP production, decrease nitrogen excretion, and improve the
312  performance of dairy cows under the present experimental conditions. The optimal dosage of
313  RPMet was 25 g/(d head).

314  Key words: rumen-protected methionine; ruminal microbial protein; milk performance; nitrogen

315 excretion
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