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e Bk B T S I B R ) 4 A X A A

S A E B B B

eArZEY SR ERP EIAET AMERR
(1.5 Sl K= sh W RHE 22 BE , 5 B 266109;2. 5B 1 & BOERME 3, Urf 250306
3.5 Sl L KR AR R, H S 266061)

B E. KKBRE EMRFME(CS) feid 78 § & 2B (RPMet) R B 4862 5 2F = In bk 68 78 B
WAEHEZRE(MCP) Z 2 A Hm, RBFE AT BR T LR o AL R 48
WG P AT 40 Sk AL A 10 41,40 4 Sk, TR (C) AR K B AR KIS e R R
K45 CS #= RPMet, CS #HAnKF 554 13(L) 15(M) .17 g/(d - k) (H) ,RPMet # An K F
1A 23(L) 25(M) .27 g/(d - k) (H), AR IANRRE LS, 4 %A LL LM, LH ML,
MM MH HL HM HH 28( % 1 A~F 44 CS F KT % 2 A~F#H RPMet & hmAKF), FRiK
B15d, XM 60d, ZRAV.D)ESWMEFT @, ERBUAH T FIMIE ST C 4A(P<0.05
R P<0.01), AP HLARSGWERKR, KRCARZT 19.76%, 2) £l o % @ ,LL LH ML,
MM MH HL HM HH 4 5LAE 2 M 2% & T C 44(P<0.01) ,LH HL HH AL E O £ R EF 5
F C4(P<0.01) ,ML HH 25Uk 0 L M 2 4K T C 42 ( P<0.01), 3) £J8 § MCP =& 7%
W HL A R # & T C4(P<0.01), 4) EREHEE T @, ERXRBAHMBEIRT CA(P<
0.01); ERAMENEFT & LS XBHAYBMIEED T CH(P<0.01), LAHF 8 LEIKIF, VA

17 g¢/(d + 3k)CS+23 g/(d - 3k )RPMet A ;AE40 4,
KA, ¥k ;BB RAR;, S Ak B ERANER G Rk

HE 3% S:5816.7 MERFRIRAG ;A
Bl 5 2 5 58 9 A e B 1 JB ) Rk R HH 2R
REENEZAR KL mIRE 5=, 5
B BUEDEHA R 2 el & 7 L i, JF T —
T B DA HE T 0 B4 85 1 7 G H A A B R
Ko TRURRES A2 Be A DR ECRY = RS2
— AR I A R AT DA g A 7 | el
FLAr B R N = AR T AR s
TS o AR o R 4 A A 0 AR 7 e, X 3R
Al fat e A e g LE K, e (cysteamine, CS)
N B Kk & i, & 10 A B A (CoA) 73 T I
o SRR TAEY R A PR T ), AR 3P ik
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AR R | i 2 Ak A X6 sh ) R T B e e 2
R R A e IR AR SR, CS R S —Fhr
TGRSR, AE A AR Sz n A e
CS Al s WA= LA i, R m s A4 =™ £
SR T R W, CS (% i 30%) WO Rk
20 g/(d - k)W XH 4 WA B MUAEY E A
(MCP) /=1 Fll ™= 475 5 | e AP 20 HE ik iy 280 51 b 35
% R ( methionine , Met ) & 95 4 3= B2 R il 4 2 &
Mgz —, RE A 90 28 11 BT 5 A, 4w AR 7 bk
i, WA H RE K 4%, G 2R H A AR T us
Met %5 5 895 B N I & Fh A W) R A, AR T
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WA= Xt Met BRI HRCE ) R Bk, e R rp & 8
o B & A M ( rumen-protected methionine,
RPMet) , #M75 RPMet 1] L) 2t 38 15 4 ff) 3% {4 A= 7=
PERE F1 48 BEAR B, Zhou 2 B 5% £ W, &b 5
RPMet XJ W5 45 (1) A 7= Pk BE A3 B S i, ik Al
VB K B, RPMet R AN 25 ¢/(d - 3k) Bt
XU A9 B MCP 7 8 7™ 5 sk F Z&UHE T 7Y 52 i) 52
o 1SR AR UL CS Fil RPMet LA
AT A 773007 TWF5E, i A6 CS Fil RPMet Bk
AT WA A AR WA C RS, B, AR
e RG] CS A RPMet A 70 o5 i i L Ak L, 0F 5%
CS F1 RPMet 41 & &8 vt @32 7= ¥ g 98 ' MCP
7 B R HE T RS R B R T LIS B K
4,2 CS F RPMet FYIKA (i FH R (L RS 1k 4l

1 MRlEFR*E
1.1 R8T

RIS T CS 21 Ay F JOE B 0 8 A5 | A Al vl
TEMAE, S 40% , 1398 H %N 50% ; RPMet 41
R DL-F R i A A eE, &0 60%,
i3 H EH 85%, CS Hl RPMet #4755 i 14
FeE MR FRA ]

TR0 FE A B far 4 el O A BR B AT 28 W HE AT
PEHL 40 SKAEE (4+1) & K (650£20) kg .2~
3G PR M (28.27+£0.81) kg MAFLIA N (90«
10) dfffar B304 4= BEAL 3 10 4, B4 4 3k,
Xif B ((C ) 41 7] PR L Ay AR a6 2 WS AN (] 7K - 1)
CS #l RPMet, CS 1 % Jin 7K ~F 43 5 2 1315,
17 g/(d - 3k) ;RPMet [ ¥ K F43 31 4 23 .25,
27 g/(d -+ 3k) 3o MARFEA G, Bt L&k 1,

*1 kwigit
Table 1 Experimental design g/(d - 3k)

FESL WA BRI 0.5 kg W5 R, 1E N akik 5
CS #l RPMet &, ®AM RS MR EHE & 5 )5
AR A HM (TMR) . TMR 2H 18 88 37K W
2, CS Ml RPMet SH5EHE A 5 FHRE TMR — 1]
M, IR 75 d, HA RuS 15 d, Eilieo d,

*2 TMR ARKEREFKE(FHREM)

Table 2 Composition and nutrient levels of
the TMR ( DM basis) %

i H Items % & Content

JE Bl Ingredients

F K Corn 16.00
% %k Wheat bran 4.00
= tH Soybean meal 7.00
FART ARG Sl %4 Corn DDGS 3.00
4 ¥F Whole cottonseed 7.00
2P EKRTFI Whole-plant corn silage 29.00
FRMLZER Corn germ meal 1.00
/NFZYR K Once the wheat powder 0.50
£k CaCO, 1.00
NG A Brewer’ s grains 8.00
B Alfalfa hay 15.00
£ B Leymus chinensis 6.00
N& RS Calcium soap of fatty acid 0.25
124k NaCl 0.30
/NJRT NaHCO, 0.30
ikl Premix" 1.45
EYIiEER 0.20
Biological mycotoxin removement agent®’ '
A1t Total 100.00
EF2KF Nutrient levels®

M H R CP 15.94
FEhERE NE,/ (MI/kg) 6.47
HPEPR IR T 4k NDF 41.86
FRPEVR IR 4 4 ADF 21.68
5 Ca 0.87
WP 0.43

21 53 1 D e i AR
Groups CS RPMet
C 0 0
LL 13 23
LM 13 25
LH 13 27
ML 15 23
MM 15 25
MH 15 27
HL 17 23
HM 17 25
HH 17 27

1) TR 5 50 TMR #2438t The premix provided the
following per kg of the TMR: VA 8 000 IU, VD, 1 600 IU,
VE 30 mg, Fe 20 mg, Cu 16 mg,Zn 100 mg, Mn 35 mg, I
1 mg,Se 0.5 mg,Co 0.5 mg,

2) A YA £ B4 i Main component contents
of biological mycotoxin removement agent: H & 24 mannan
oligosaccharide =14% , B—%4 K Hl B-glucan 15% ~40% , fl
[T crude protein<35% , /K4 moisture <6%,

3) PR RE A, A A5 SRR e R 4331
SRS TMR 7 2- OARSRE SR 5 AR, AR & FR K7
SZNME ., NE, was a calculated value which was the sum of
NEL“” of different ingredients multiplied by their percentages
in the TMR, while the other nutrient levels were measured
values.
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1.2 RAFEE

BREHA2 A B a4 (FHE SAC A F]) 7E
03:30,11:30.,18.:30 B &FF W5 1 Ik, B K703 .30,
13:00 FF 47 M TMR 1 ¥, 3% 56 5o %2 v (5 30F 45 K
kWA 42 3] TMR B9RFEIFE 20 h DAL, H 1R
BRRK .
1.3 #Hm*E&E
1.3.1 TMR ¥

K TS BORE IR FE T 28 1 R M aE iR I 5E
28 .58 KIFIELLINEE 3 d 54 TMR £,
1.3.2 Wik

TEIEIR IS 15 .30 .45 .60 REFWI RA4E 3 1K
1.3.3 JREE

PREER AR AR B E R ¥, IREE A A
THEIR AR IR o PRASE 2R 2 1k (1] Ay F3 32810 ) 55
1~3 RMIFERMAEE 28~30 K 5 58~60 K,
1.3.4 Z&HE

K E R 2 e B2 1 R BaE i I ee
28 .58 REFTELLEE 3 d BI04 284
1.4 MELREFE
141 REESHHZER

B 1.5.9.13 KidsE R &, BIkGE
229057 3 d B9 TMR $ORF i Sk}, 4 150 i
B AT F R E &, Bl
10 dic % 1%, Jr ik wA it 4 mol/L R R
AN IR AT IR S5 A R m I E T A0 HHESR 5
1.4.2 FEFESEE

W) TMR FEGE A 65 CHERS P LT o A
R . ZEREINBR IR AT [ &, SRR VR B 10% , &
100 g ¥E& PN 25 mL BilR, 3 T —20 T ¥ %
7o FEAPTH BT (DM) ME A B (CP) | hHEbE
WL 45 (NDF) (45 (Ca) (B (P) & & 70 5l 2
GB/T 6435—2006'"" . GB/T 6432—2018""
GB/T 20806—2006"*) . GB/T 6436—2002""
GB/T 6437—2002" " {li%E . FRPEVEIR L 4E ( ADF)
T S BB R R VR R AR SR I E ) (NY/T
1459—2007) "2 A
1.4.3 7o

REIA] A5 5 d 0% 1 YO0 EShe %3 d,
TR HBEHE R, 442 A s UHL e Kt
W53 ¥k (03:30,11:30,18:30) , H 8 /R~ Wit
1.4.4 FL5

EIERIAE 15 .30 .45 .60 RETIIE R4 3 Ik

WikE, # 4:3:3 R A, 3 50 mL, il A 30 mg
K,Cr,O. FiJE b B 5 4 CHRA7, REEH BT E
e 5T B R AT 52 |, 1 ] CombiFoss FT+43 47
I (FFZZ Foss A F)) Ml FLMG R FLE AR FUHE
AP ML

1.4.5 JRERFIPRPEHE & &

PREE N A M Bl 10% 1Y 5 B2 I %% pH, fdf
pH<3,-20 CLRAE, FRPIRIR & &M E R UV-
1800 PC UL A ] WL Ar S T ( g 363 iR AU A
FIRAF) PR IR 28 2 5 12 00 % 2K H Infinite F50
AR (Fi+: Tecan A H])

1.4.6 JEHE MCP =&

% 7% Chen %' [ i () J5LHE OF 45 & 8 R
ST AN S S R RS AT AR A (PD) Al
tH MCP =&t , PD % & 0 IR PRI IR 48 R 1 &
AL HEAKT .

MCP(g/d)= (6.25%70 X)/(0.83x
0.116x1 000) = 6.25%0.727 X,

KA X A B W A TR P S B A R
(mmol/d) ;70 &5 BE R ISR Y &% A & ( mg/mol) ;
0.83 A PR RR RS BT AL R 5 0. 116 98 B 1k
AW R S R EE ] 6.25 A R N E H
iR S

/N W AT A U P R R ) i (X)) TR
KN

Y=0.85 X+0.385 BW"™

K.y B IR b BT 0 HE R R
(mmol/d) ;0.85 A4 iz 18 W W i) IEE & 7 A oA JR v
PD By [ % 5 0.385 A 24 28 figy i W WA T2 4 114) 50 i
S0 B, PR POHE BN R R RS AT A ) A R
(mmol/d) ; BW* A sh ¥y AR
1.4.7 AW bR

i H Kjeltec™ 8200 21 [ 58 A4 (14 Foss 24
A M PR i, R SRR L vk I uv -
1800 PC 4360 B 11 2 PR LI 5 & , LA SR LI
(B4R 1 kg REHEH 29 29 mg) dRic il & 4%
Ay HER B, B & e e R Y TR S T
PRt

AT bR A,

A (g/d)= HHEZEE 3 CP 51 x%0.16;

PRA& (g/d) = 5 HHER xR P R 2

AR (g/d)= =W xFLE H%x0.16;

AU (g/d)= BAR-BEA-IRA-FA;

A (g/d) = FA+IRA
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REMWHEFE(%)=[ (BEANE~ DL BIE bR HE R R R
R/ BAR]*100,
1.5 R4 E 2 # =

i 1] Excel 2010 B4 X B8 AT AL, 2.1 CS #1 RPMet AR AS W MEETEH H
i SPSS 20.0 A AT K 7 22007, Duncan R EHZ
KL E i frdlm 2R B EHRER, Y P< 23 A, F R HY A FE RS RE
0.01F1 P<0.05 73 A K/R 2 F M B EMEE 258 B CHZMERALEE(P>0.05),

R3 CSHIRPMet AEAAXPFETEFRSZEENHM( THWHREM)

Table 3 Effects of different combinations of CS and RPMet on main nutrient intakes of

dairy cows ( DM basis) kg/d
#1%! Groups +T#1)5t DM K& R CP FPPEVETRET 4 NDF FRVEVE IR 4T 4k ADF
C 21.34+0.08 3.16%0.01 13.31+0.05 4.39+0.02
LL 21.42+0.09 3.17+0.01 13.36+0.06 4.41+0.02
LM 21.52+0.15 3.19+0.02 13.42+0.10 4.43+0.03
LH 21.53+0.12 3.19+0.02 13.43+0.07 4.43+0.02
ML 21.41+0.18 3.17+0.03 13.35+0.11 4.41+0.04
MM 21.44+0.08 3.18+0.01 13.37+0.05 4.41+0.02
MH 21.63+0.13 3.21+0.02 13.49+0.08 4.45+0.03
HL 21.65+0.19 3.21+£0.03 13.50+0.12 4.45+0.04
HM 21.48+0.10 3.18+0.01 13.39+0.06 4.42+0.02
HH 21.56+0.19 3.19+0.03 13.44+0.12 4.44+0.04

A S B R AR A [Rl/ING TR R 28 57 .35 (P<0.05) |, AN A RS PR 3R0R 22 5 .35 (P<0.01) | AR [A] B 7 B2 7R 22
FARE(P>0.05), FEF.

In the same column, values with different small letter superscripts mean significant difference ( P<0.05) , and with different
capital letter superscripts mean extremely significant difference ( P<0.01) , while with the same or no letter superscripts mean no

significant difference ( P>0.05). The same as below.

2.2 CS 1 RPMet K E A& X4 7= £ K7 8.26% (P<0.05) .8.48% (P<0.05) .17.52% ( P<
24 7%, LL LM . LH ML MM MH HL.  0.01).19.76% (P<0.01) .12.84% (P <0.01) .

HM HH =089 e C HiRE T 7.17% (P< 13.85%( P<0.01)

0.05) .12.88% (P<0.01) .10.29% ( P<0.05) .

&4 CS#l RPMet REAEX L =PHERF M
Table 4 Effects of different combinations of CS and RPMet on milk yield of dairy cows

T A e iy B e

20 51 L ) o . PR AR R

Milk yield in pre-experimental Milk yield in experimental . L

Groups . . Milk yield increase range/ %
period/ (kg/d) period/ (kg/d)

C 28.19+0.89 27.27+0.61

LL 28.22+0.98 29.23+(.385¢ 7.17

LM 28.66+0.41 30.79+0.698"* 12.88

LH 28.07+0.56 30.08+0.60*P™ 10.29

ML 28.32+0.38 29.53+0.705¢ 8.26

MM 28.39+0.57 29.59+0.415¢ 8.48

MH 28.13+0.59 32.05+0.738® 17.52

HL 28.54+0.48 32.66+0.88 19.76

HM 28.57+0.49 30.78+0. 774" 12.84

HH 28.25+0.64 31.05+0.7148 13.85
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2.3 CS 71 RPMet R EAHE 3T T4 ZL K 5 B 520
M5 v %0, fEFLIR R J7 i, LL . LH, ML,
MM MH HL HM HH A W #&E T C 4 (P<

0.01) ; fEFLE M= )7, LH HL HH AW 8 3% &
T C 4 (P<0.01) ; FEFLAR AN M4 5 1, ML . HH 21
W AR T C 4H( P<0.01)

&5 CS 7 RPMet AEAAGXTTHEI RSB

Table 5 Effects of different combinations of CS and RPMet on milk composition of dairy cows

3 FLIEH AEAR FpER LA A0 g
Milk fat Milk protein Milk lactose Milk somatic
Groups Percentage/ % Percentage/ % Percentage/ % cell count/ ( x10*> 4~/mL)
C 3.41£0.02" 3.31+0.07¢ 4.82+0.03 167.33+4.81™
LL 3.57+0.04P* 3.39+0.05"° 4.89+0.04 146.33+5.90*
LM 3.46x0.05%" 3.49+0.03"° 4.80+0.04 154.33+6.57*%
LH 3.72+0.03% 3.69+0.04° 4.88+0.06 140.33+6.06*""
ML 3.59+0.04"« 3.31+0.02° 4.91%0.04 136.33+10.17""
MM 3.88+0.06*™ 3.41+0.06™ 4.89+0.05 150.00+8.62*%*
MH 3.71£0.04% 3.35+0.25™ 4.93+0.09 157.33+5.70%%"
HL 3.93+0.03* 3.63+0.02" 4.97+0.05 146.33%4.06*%"
HM 3.91+0.06* 3.53+0.02" 4.98+0.09 145.00+6.034%"
HH 3.86+0.01%% 3.65+0.03° 4.89+0.05 133.00+3.46

24 CS 71 RPMet AEIAHEXN T4 ES MCP
Yadh—<: k-1

H % 6 AN, 76 PR Z AR 2 )7 T, HL ZH 4%
BEFET CU(P<0.01) ; fERENE {7 AL W) HF 1 5 7
i, HL A BE =T C 41 (P<0.01) ,HM 4 i 3
T CH (P<0.05) ; fEMCP= 4 Jy i ,LL \LM |

% 6 CS 70 RPMet ARIAEMPFEE MCP =EH M
Table 6 Effects of different combinations of CS on rumen MCP production of dairy cows

LH ML MM MH HL HM HH 4045 [t C 2042
BT 12.19% (P>0.05) .21.89% (P >0.05) .
17.49% ( P<0.05) .14.04% ( P>0.05) .14.41% ( P>
0.05) .29.78% (P <0.05) .33.59% ( P<0.01) .
21.83% ( P<0.05) .23.54% ( P>0.05) .

] PRIZAE &= IREEZHE T = WERS AT AE ) HE B A E H ™ & 1”5@%%%%5}?5%
Groups Uric acid output/ Allantoin output/ PD output/ MCP production/ MCP production
(mmol/d) (mmol/d) (mmol/d) (g/d) )
increase range/ %
C 30.22+3.24 253.54+13.94" 283.76£16.93% 1 249.68+83.46"¢
LL 32.94+3.96 271.64+14.82"%" 304.57+18.74"" 1 361.53+83.514%" 12.19
LM 31.19+4.21 275.57+13.05*%* 306.77+9.06""* 1 375.45+29.12"" 21.89
LH 33.11+4.36 296.53+12.214%* 329.63+14.834%% 1 484.30+88.85""" 17.49
ML 32.66+2.64 273.48+14.217%* 306.14+11.574%" 1 370.23+50.16"" 14.04
MM 36.10+3.51 283.59+11.08*%* 319.69+13.824% 1 436.96+68.57"* 14.41
MH 35.76+4.31 290.62+14.16"%® 326.38x10.21""* 1 482.77+55.91"%" 29.78
HL 38.38+3.00 315.26£12.05" 353.64+15.03* 1 620.89+78.27* 33.59
HM 33.96x1.61 306.70+13.04*% 340.66+12.85%%*° 1 545.53+66.43" 21.83
HH 36.88+2.01 278.47+13.274%% 315.35+12.484%% 1 415.81+70.18"5* 23.54
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25 CS T RPMet AEAEGXMEREXMN
H R R FHE M AR

H % 7 AT TEZS A7 I, 45 100 A A h
KT CH(P<0.01);fEIRAE J7 i, LM ,LH ML,
MM MH HL HM HH Z# & EFMK T C 4 (P<
0.01) ; ZEFLE 71 , LM .LH MH HL HM 4 # &

T CH(P<0.01) ; 7ERVURIT T, Bk LL 2H 4b
a0 21 24t 2 mop Bl 2 R T C 41(P<0.05 B{P<
0.01) 3 78 2N HE M 5 7 17, 45 10 56 41 34 1 i 35 AIX
F CHL(P<0.01) ; fE A R AL T 1, 450
HIW B E T C 4(P<0.01),

F 7 CS 7 RPMet ANEAAEXT PR RIE N RE R B0

Table 7 Effects of different combinations of CS and RPMet on N apparent digestibility and N excretion of dairy cows

; L e HEM AT LR
o AR A R AR T i
21 51 . . AU N total N apparent
Intake N/ Feces N/ Urine N/ Milk N/ . . . .
Groups (e/d) (e/d) (2/d) (e/d) N deposition/  excretion/ digestibility/
¢ ¢ & £ (g/d) (g/d) %
c 549.28 200.13 174.72 142.14 32.30 374.86 63.57
+4.44 +6.30™ +7.12™ +8.38 +3.96" +7.40™ +1.02%
L 544.17 178.86 169.15 149.79 46.37 348.01 67.13
+2.65 +3.50%° +3.56"5° +4.985¢ +3.42P% +3.58% +0.54"
M 549.53 164.63 150.22 169.99 64.70 314.85 70.03
+3.91 +7.628CPbede +5.46" +3.234B® +£15.49%%¢  +2 36" +1.48ABCPbed
LH 549.88 167.13 152.90 175.40 54.44 320.03 69.61
+3.04 +4,.258CPrd +4.128 +7.41% +5.61P +3.10% +().62ABCPbede
ML 545.02 174.97 147.36 149.48 74.37 322.33 67.90
+3.03 +3.045 +4.92B¢ +6.26°% +3.545¢ +6.75% +0.41P%
MM 543.92 158.04 151.30 159.71 77.36 309.34 70.95
+2.29 +2.29¢Pd +2.978¢ +6.47ABCwe +7.775 +4.. 78 +0.36BC
MH 554.90 161.66 130.67 169.25 93.32 292.33 70.86
+2.00 +4.00%P +5.5% +3.85"%% +13.84"%"  £3.23P5¢ +(.83"7C
HL 554.47 156.43 152.00 169.14 75.70 308.42 71.78
+3.21 +2.10°P% +5.738¢ +4.404B® +6.585 +4,.92CPEed +0.46"5®
HM 548.51 171.02 136.95 171.97 68.58 307.97 68.83
+2.44 +5,758CPbd +3.720 +5.18"B® +£10.535¢ 45 43CPEd +(). 945D
550.47 150.65 135.65 156.48 107.70 286.29 72.64
HH De Ced ABCbc Aa Ee Aa
+4.80 +4.07 +5.01 +3.73 +14.77 +8.00 +0.62"
3.2 CS 71 RPMet ARIAEG X4 == R0
3 3 i AR AT, VAR A in CS M

31 CSHI RPMet AREIAEXNPEFEEFERH
REEMNFI

TR & i (DMI) 20548 529 i H A &
RS, AR A0 CS W m 21w AL -
R CS XF W54 DMI TG i 35 5 0, 2 fp 44 )
TE WS AR 4R R 35 i RPMet & B, 328 56 2H 0 %) BE 20
W54k DMI i 3% 22 5% . A8, CS Hl RPMet
AEAHE XTG4 DML R &= T o m, X 55
e AR A N A A ) BB 5T 4 R — B, R W CS
Fl RPMet 4 & AN S X0 4 E B R B Bl
J 70 TET 5

RPMet J& , @ 4~ 1) 7= 4 2 4 1 3% s bl i 3% = F C
4, EREVLEEFER RN CS, K54
FEW AR IR IR T 19.58% ., CS fE A R &K
TR B A A8 AE R (SS) I R T
P, B SS XA KR (GH) il fE ™ . CS
XSS HAT M HI/E & B CS 20T N & A S kAl
FILSETEPEREM  BE S SS 2 T B EEEH, S5 SS
Gy FAE R PR AR A A 2 T M RN AR T M B
N, R E S5 T X GH @3, 4 2 T R R 4
W GH, {1l N GH 7K Tt =7, DTG 2 /35 3 4 7=
W H R IR 2R A R R
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RPMet A 2Y fife D % 3 R - 17 [n) f8E, 2 /3 2R 14 o
(R 2R, DA 0 7= 4 e i v, 5Kl & 257 A
A M R I RPMet, 7= 0% & 48 % BB 41 4R
13.32%, Xu %Y 3R G8, 6 W5 48 6 R R
RPMet BEIE I/ Met AR 25 | i A 1 2L 4% 4
BRI P R 1Y 7 B, MW AR PR AR T R Y
Met, I TTTAE 3 0% 25 (1 P= 5 PR R . AR S0 b, B G
fii H CS M1 RPMet, W% 4 ;= iy & &% = vl 42 &
19.76% , 5 T35 % suph (i F CS A 2 5 iR B L
- — 5, HF R AT RS f T AR 6 A st ) R B 2
W AR TE AL T AL SO T 5 e A 00 20 F 2 1R
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Effects of Different Combinations of Cysteamine and Rumen-Protected
Methionine on Lactation Performance, Rumen Microbial Protein
Production and Nitrogen Excretion of Dairy Cows

ZHANG Zikun' ZHANG Yuli® GAO Xulei’ SUN Guogiang'®
(1. College of Animal Science and Technology, Qingdao Agricultural University, Qingdao 266109 China; 2. Jinan Animal
Husbandry Technology Extension Station, Jinan 250306, China; 3. Agricultural and
Rural Bureau of Laoshan, Qingdao 266061, China)

Abstract; This experiment was conducted to determine the effects of different combinations of cysteamine
(CS) and rumen-protected methionine ( RPMet) on lactation performance, rumen microbial protein ( MCP)
production and nitrogen excretion of dairy cows. Forty Holstein lactating cows with similar age, body weight,
parity, milk yield, milk composition and lactation days were selected and randomly divided into 10 groups with
4 cows in each group. Cows in the control group (C) was fed a basic diet, and cows in experimental groups
was supplemented with different combinations of CS and RPMet. The supplemental levels of CS were 13 (L),
15 (M) and 17 (H) g/ (d - head), respectively; and the supplemental levels of RPMet were 23 (L), 25
(M), 27 (H) g/ (d - head) , respectively. A total of 9 experimental groups were designed, which were
named as LL, LM, LH, ML, MM, MH, HL, HM and HH groups ( first letter indicated CS supplemental
level, and the second letter indicated RPMet supplemental level) , respectively. The pre-experiment lasted for
15 days, and the experiment lasted for 60 days. The results showed as follows: 1) in terms of the milk yield,
all experimental groups were significantly higher than the C group ( P<0.05 or P<0.01) , the HL group had the
largest increase range, which was 19.76% higher than the C group. 2) In terms of the milk composition, the
milk fat rate of LL, LH, ML, MM, MH, HL, HM and HH groups was significantly higher than that of the C
group ( P<0.01), the milk protein rate of LH, HL and HH groups was significantly higher than that of the C
group ( P<0.01), and the milk somatic cell count of ML and HH groups was significantly lower than that of
the C group (P<0.01). 3) In terms of the rumen MCP production, the HL group was significantly higher than
the C group (P<0.01). 4) In terms of the total nitrogen excretion, all experimental groups were significantly
lower than the C group ( P<0.01) ; in terms of the apparent digestibility of nitrogen, all experimental groups
were significantly higher than the C group (P <0.01). In combination with various test indicators, the
17 ¢/(d - head) CS +23 g/(d - head) RPMet is the best combination. [ Chinese Journal of Animal Nutri-
tion, 2020, 32(6) :2690-2699 |

Key words: cysteamine; rumen-protected methionine; lactation performance; rumen microbial protein; nitro-

gen excretion
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