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157 78 B B 4y B AR A T N 4R A P P A LR A A i A 1
A w2 Bkl 12 JpHRE 4 wEIE T RIR
CLIFE M NI PR AR, HE 415921; 2. 8H 8 BHCSER T, Kb 410131; 3.8
R ok 2 e O T A AR AT FERT, TR A A A R A0 =, B B RS et il 5 5t
VALEARE R TR =, WikA B SRR LR L, Ol j sh P 77 5 1k
BRI LI, Kb 4101255 48R KRR SR AROR F e, Kb 410128)
W B AR B R T B S AR A e T T T g AR PR RE L T A AU AT I
THAEATEPRRET . B 18 SRAKEE . ik, Pog AT, AbT-ub L IR R far BrE 40 4,
BEALZ 3 2, BE2H 6 ko X HRAL AR IADRR, w58 T A NIRE: 1T 20 7 0 Aal v DA 7 i
BRI AR T 50% M 75% B 5 B T E AR AR . Bl 15d, B 30d. £ %K.
1) 7 B RN [ EL A3 1 4 75 1 B0 4 20T TR B i R e 3 16 Sk 2 R (P>0.05),
B 00 4 L R 20 P 25 ) S AR T R AL (P<0.05) . 2) B EE BRI LB & 75 B 1
XA E TR AL R TE R B0 (P>0.05). 3) &5 8 5 B AR [R] L9 1 7 75 T Bt
P MERSES. AEE. BRED. HERE. #a. Hm=8%. % ERES. KE%E
NEEEE &8 AR WA ARl PRSI L B (P>0.05). W5 |
MR MTE R R A
REER (P>0.05). 4 SXHAME, 15 T HARKLE [ H stk a g,

BREE TR RBAFRLE T4 (P<0.05), %FREZLFIKE 1142 875

WO UG B, 8 9.06 7T/ CGhkeddo LRG3, BE SRR IR0 B AR YD A i o
ETE T TR A A R RE . AR AR bR, HLREHE N2 5 A&t -
REE: Y EAEEERL EREE TR AERE IEETER
KT S816  ICHRFRIRMG: A CES T
LA RR YL R R IRGE, 2016 4FEEA B DR U800 R W] 2 R EOR 3= Rk ) 8.17

Wk H A 2017-10-11

ﬁAﬁE-%ﬁ%ﬂﬁék?ﬁammem)
e i 2E4 (1970—> , F, WETZ N, BTG, A8, FENFRA3YIETR
9. E-mail: 974008674@qq.com

EAEEE: FEE, RIEFFLGL, E-mail: xfhan@isa.ac.cn
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¢ t, #2015 FHEK 1.1%0, ST +4E R E LR R Es FRTERE, BUR & A4,
FORRARERE P IFBE . FRUFAE L PRUF gy SR EURR) . B A M 25 H IR N TR B A 2
Bl AR Y [ PR AL A, i B AR AR X B R P T R IO N

HLHESE (LUFEHRERE 2t FANMRR GRS, HEARESE—RA
16.00%~26.00%- FHLF4E N 17.20%~40.60%8), 1ERN4. 2. 5. 19, #9. @R
JREERE, BAT R R H R ot PR L SRR S R . 20 4
90 FARTE TR E e 5 A2 AU 75 A PHb X 7 A AR B DU RO S AR, T 7E SR E R T X
PR AN LU G o I LA SR 7 iz b R e, S EE P i F R 2R, A
XTIV 7 L DXL 1 A o e Sk S A PR AR T — e R, R U A R A A
po S (EN== e s A M (730 A 1 (5= R e S S N P 7 S eie i N A aprp: i
AR e P AR o RN R P ASE QLA B 3 Sl R SR A

KT EREF AT N C S M 7 KRB TAE, HArE 7 R EUHE T
TREBUE, A5 UF B B 5ok s SO AR S Y ki AR A . sk
I B AE ORI Y A 5 A R A 5 S W I PR & S A e, Fan %510 Zhou 45 18I7E
BE XS TR R NI A SR R AR B (K A P R RS, TR AR S OV S8 £ DR AR I 8% 1 A
TR S G e A PR R RS IO LR R T B, (HREF MR A B AR
B AR, SRR 1R R R0, I LI R B K A iy, RS S TR
FEHRAEER IR, TS, — AR R ZRTE 30% A0 A1), SRR IR 4R /2 28 1R AR K
T RRTTIR AR 2R U314, VAR B, PRICAN IR 75 2R B IR S A A BRI 2. X T
P 7 X W, R S T T R B LA AR 3 AR AL 7y Bk AR R AR o, T ISR
JRAR T, 3 R T X IR AR B R AR R, XA 3R 5 A E M AR RI0S101, B4R R b
DXEE M EOR D TR, (Hl TR, ARG H T 5 &L IR A 5 = SR .
PRI, PR A DA B (0 T AR M A, ) B AR U R 7 0 2R 75 B R AL DR SRR SCREA A2 i)
BRI — AN RO . HAT, J6T S i B U M A (R AH OCHF FU i 4R . ARG B 7E il
PRICE T B BB AR A AADRR b A 1A EU A 1 7 75 T B0l g A2 ek e Y AR A I AR AR
PRIGIEGIA, A A S T D7 X (4 B0 AR F AR A0 2%
1 MEHS I
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L1 iR5A R

111 B BB REL L VW R A8 A I VI X R A, B RAE DL WAXIEL, SRS ALK
i B FERERR DR 2 3 om ZE A . TR A B R R X . RIS B A T RN
B IR M T, BT R R
1.2 5Bt K sh i 3R Bl

RIGEEL 18 LRV 2~3 if. THIRE (600£50) kg F2WhEN (22.5+4.3) kg/d
(R FEfr W gy 2, SR A BRI RN Bt 203 1, B4 6 k. IR TER — 4
o dETE, FHBLUAARE HR (TMR) W, 5K 07:00. 18:00 %5 &HME 1 X, H
TR AR HIE 5%~ 10%. RIIAN, EHEKK. BRAEEDEEXBFIHHD 2 K
(06:30—07:00. 17:30—18:00), #HWij5E, WAMREsgH biEs). A&FRITH2 K
FAMIRIEEE 1R, RIELAERE. R 454, HAP Rl 15d, Eid 30 d.
1.3 iRE R

BRI LL NRC (2001) 548 F7 H7 EA S MRRCH RS TR, KERLEL A 45:55 (FH i AEALD .
SRR ERRE . ORI, R, EHSEM . EAE T TR AL AR R, s T 4R
BRI 1120 53 59 (I LA 6 e B 5 AR BEREA R P 50% - 75% 1 7 7 TR B0 T AR . IR0 TR
RSB TR W 1.

F 1 RGTVRAL RS E I T

Table 1  Composition and nutrient levels of experimental diets %
WA Xof {2 R e iRge 1T 4
Items Control group Trial group | Trial group I
JERFOX T2l Ingredients (air-dry basis)
FK Corn 25.26 25.26 25.26
EH Soybean meal 10.45 10.45 10.45
%kJ Wheat bran 4.36 4.36 4.36
FHWEK Corn silage 17.25 17.25 17.25
E & #H T Alfalfa hay 17.42 8.71 4.35
B 15 £ 5 Fresh alfalfa 8.71 13.07
ML L Oat grass 13.07 13.07 13.07
T3k Beet meal 8.71 8.71 8.71
BERESS CaHPOs 0.44 0.44 0.44
fi#} Limestone 0.44 0.44 0.44
fr#h NaCl 0.44 0.44 0.44

FRYEF Premix” 0.44 0.44 0.44



68
69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

/NFFT NaHCO; 0.65 0.65 0.65

1 BEREFEY) Yeast culture 0.65 0.65 0.65
S {bJHAL Choline chloride 0.08 0.08 0.08
S KCl 0.22 0.22 0.22
AfbEE MgO 0.08 0.08 0.08
Mi# 7 Mycotoxin removement agent 0.04 0.04 0.04
41t Total 100.00 100.00 100.00
EIKT (YRR Nutrient levels (DM basis)

FEH CP 16.13 16.09 16.39
PR AR 4E NDF 36.57 33.94 32.74
TR PSR G 4T 4E ADF 22.08 19.68 17.23
FHAEWT EE 7.27 7.71 7.79
F K4y Ash 6.63 6.92 7.25
SBE GE/ (MJ/kg) 16.73 16.92 17.22

TR R AT 5o b M2 it The premix provide dthe following per kg of diets: VA 550 000 IU, VDs 120 000

IU, VE2100IU, Cul377mg, Fel400mg, Zn 6300 mg, Mn 1350 mg, Se44 mg, 180 mg, Co 18 mg.
1.4 NEfabr 5751k
141 EFRR S RENE

A e B R LRSI AT N, B e M A T T SR AT B IR B R E . A

[

KARTIREITE 65 CHAF NIHT, HIBUATHE. BRI 40 BT, IR H @
R R 8 TV E RS S . REE A BT R MK R AR Hall 20877
44 Fi] Fibretherm FT12 4 A Zh4F 4E{X (Gerhardt Analytical Systems, 7D 5 ip P £F
4t (neutral detergent fiber, NDF) FIPEBEER4I4E (acid detergent fiber, ADF) & &
142 KE&E. PR &AL

005 P B 0 AL RRAE 5 R TRDRLRE i ) T 0 2 e, AR B R AR L A I R | k)
BREFYRE R, R ER TR &R R AR YR, I T IER
WA 30 RRAEGIRE, FIFRAEM I T BE= 05 (LB 3L e 50 mL 454, n\ &S TR
BiJE 7 (0.6 mg/mL) VREEHIS], 4 TN . L7 i Milko-Scan 134A/B 4= H ) FLH>
ML (PFFE Foss 247D MIE .
143 EIRMIFRIHL R

FIERMIEE 24~30 RIATIHAAREHALE . BR R BEIAMERT 30 min SRAE Ak - 3¢
300 g fiti, WS Td MFEFEHSIREGFIUREGHE: 1) FREL 100 g #£3%, A 10 mL 10%

MIRIR A5, 65 CHAMF NIt 48 h, ¥l 40 Hif, A klEErmE &, 2) Bk



87  FE200g fitr, 65 CoRAF ML 48 h, WIEHIK IS Ek L 40 Hf, FoRIE FAl & 77 o)
88  HE., EFEMERASSENNESE 141 hIE#AT.
89 KH 4N ERRRANVE I3 00 e B IR LR AEAL R, S CGakk b SRR ANV 2K 43 1
90  E) (GB/T 23742—2009) FFIRIGEAL PRI E FEpe rh ERRANE K 7> & &
91 144 IMmiEEMIER
92 FIERIAZE 30 KA B A2 R MU 76 R AT 30 min il AR SRR M, Sk &K 10 mL,
93 2000xg B0 10 min, B EZIMIE, -20 CAEMAE, &, miEhaES. AEA. 3RE
94 [, HEEE. HERE. REA. Bl =0, sEERED . REEREO S &R NEEANE.
95 AFELENE. Ik BERR NS R A B S AR AT O E (HSZ 7020 B, HAO.
96 1.5 HIEGI A
97 K H Excel 2013 FAFAT BB SR AVID A0 FL 5, SR SPSS 21.0 BT SR R 5 2 4%
98 M7, JERA Duncan [RiEiET4H IR 2 8 LA DR I0 22 S W3 1, B3 18 SO P<0.05, 45
99  LIFHMEEREER IR
100 2 “RE5
101 2.1 BEfEEEEREEST TR NE RN S8
102 i 7 HL DX PR 1 A O B R B A T T RS RO S R R 2. R
103 WAL, EfE SR AR A BT RUIR DA K S R TR TR, PSR A 4R AR
104 HEEBAESERTHEHES TH.
105 ®2 OEEMRENERET TRERENE TR SR (FYREERD
106 Table 2 Common nutrient component contents of fresh alfalfa and alfalfa hay (DM basis) %
1 H THI5R HH8 R HERRT  PEESRRAgE BOMEVRRAE MRS
Items DM CP EE NDF ADF Ash
E {5 BE 5 Fresh alfalfa 26.32 20.45 7.97 34.21 26.11 9.58
E 5T T Alfalfa hay 88.95 19.78 6.59 36.31 28.44 8.69
107 2.2 EREHEEHERAFRLOEEES TRENPETORREE. Y MRLR 1RE
108 1% 3 W50, A S RO R L& i 3 T 5 AT PR & BN W R T e 3
109 R0 (P>0.05), XFLAEMAZR. FUER. MR, FURFE AL TY 50 150 B35 5 00
110 (P>0.05), {HiREG [ ZHANR0: 11 4 F 2L A4 4 5 Sl 25 A - R R 2 (P<0.05), HkSG: T 40 A0
111 R IMAZHITEREZR (P>0.05). FEA& SR BAALLGIRRI N, 79 & A 2% i



112 B
113 F3 EHEEEERAFLEEE S TEN TR B R =ML 5
114 Table 3  Effects of replacing alfalfa hay with different proportions of fresh alfalfa on DMI, milk
115 yield and milk composition of dairy cows
IiH R ZH wie [ 4H w1141
Items Control group  Trial group | Trial group I
TYFRFEE DMI/ (kg/d) 21.04+1.03 22.2540.93 21.7240.62
FEYhE Milk yield/ (kg/d) 22.70+3.82 22.98+2.76 23.11+4.84
HAHE A% Milk protein percentage/Y% 3.2610.08 3.26+0.29 3.20+0.37
A g% Milk fat percentage/Y 3.9940.33 3.94+0.77 3.9120.69
AMEZ Lactose percentage/% 4.8740.20 5.04+0.03 5.03£0.16
AREEE MUN/% 13.83£0.33 14.60+2.77 12.08+0.92
A ARLARELT Milk somatic cell count/ (x103 4M/mL) 146.25+4.79° 74.25+20.42° 51.75+20.50°
FLTYHEE Milk DM percentage/% 12.74+0.34 12.80+1.01 12.70+0.64
116 FATHE B A NS FRFRZERESE (P<0.05). FRFA.
117 Values in the same row with different small letter superscripts mean significant difference  (P<0.05) . The
118 same as below.
119 2.3 EfE S B A LLf) 7 5 T 500 9545 F2 90 0 2 W TH A0 28 1) 52 0
120 HHER 4 A7 50, B4 B R B ACAN R EL ) B 7 o W A M R B R T AL 3R L At ek
121 AR BRI VB A 4R R LR (P>0.05).
122 T4 HAE R EACA R L] EAE T T RN A B TR 5 AR AR ) 5
123 Table 4 Effects of replacing alfalfa hay with different proportions of fresh alfalfa on nutrient
124 apparent digestibility of dairy cows %
IiH R ZH R_ie [ 4H e [T H
Items Control group Trial group | Trial group I
HE AR RMHILZE Apparent digestibility of CP 74.29+2.33 75.23+1.63 77.01+1.98
FR SRR AT 4E R T AL = Apparent digestibility of NDF 55.5413.66 56.1742.77 57.89+5.57
BRI eI LT 4E R WIH LR Apparent digestibility of ADF 53.7343.46 52.86+2.97 51.56+5.98
125 2.4 EfE B AN A LGS 7 5 T SO0 WA I3 AR A TR bR 152 e
126 HHEE 5 A, Efs R B A LB EfE B T 50 4 g a0 . AEA . BEH.
127 PHEEE. #EfE. =, mEERED. KEEREOSE A NEEN . L.
128 BERMERERREHEYELS LB EE M (P>0.05). R | AR XA S ELE & T3 R ARE 11
129 21 (P<0.05), {HXTRERAIANALS T4 2 mIEREZSR (P>0.05),
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5 EAEEERCE AN R B E S T T S0 WA I AR AR B R
Table 5 Effects of replacing alfalfa hay with different proportions of fresh alfalfa on serum

biochemical parameters in dairy cows

T H X HEZH g I A o | e
Items Control group Trial group | Trial group I
HBEH TP/ (g/L) 86.75+8.04 83.2342.80 85.75+2.05
HEH ALB/ (g/L) 30.60+2.20 33.35+1.23 33.55+1.79
BEH GLB/ (g/L) 56.15+9.95 49.88+2.09 52.20%1.53
HI&HE GLU/ (mmol/L) 3.5540.20 3.49+0.25 3.67+0.27
JREZ UN/ (mmol/L) 3.70+0.69° 5.18+0.98¢ 3.3540.29°
JHE & CHO/ (mmol/L) 3.7140.61 5.04+1.99 4.54%0.51
Hih =8 TG/ (mmol/L) 0.09+0.02 0.08+0.02 0.09£0.01
BNERM ALT/ (UL 27.7546.95 35.7542.63 28.50+5.26
REERR AST/ (U/L) 88.75+12.31 86.75+8.81 90.50+15.84
WPEREREE ALP/ (U/L) 40.00+8.98 51.00+11.40 46.25+19.28
FEENREA HDL (mmol/L) 1.860.27 2304047 2.3340.20
&8 A LDL/(mmol/L) 0.2420.04 0.2940.06 0.34£0.09

2.5 EFE B RUE AN E L) 1 A T T B AR A5 R 1
WRIGTRER T 15 FRAS A 44.60 70/ CGh-d), E1ETE T B8 B #2514 2.60.
0.40 Jt/kg. IRIGIII A A4 90K e — WA 4.50 Ji/kg. B LA R EETHE Sk 0 2 0F 2ai
(3 6) on, {7 SR a6 T 4LRREE 11 4L AT A 2 S FRAR 5.04 At 7.20 6/ Gk
A, TEHCES 730 6.30 F19.06 76/ CGk-d)o
RO HAE LB AR [ HL ) S E T T O WA 2 Ak R
Table 6 Effects of replacing alfalfa hay with different proportions of fresh alfalfa on economic

benefits in dairy cows 76/ (Zk-d)

= ot HE ZH g T4 W A
Items Control group Trial group [ Trial group 1I
TR AR Diet cost 65.40 60.36 58.20
AN Milk income 102.15 103.41 104.01
@i Profit 36.75 43.05 45.81
I EE Added profit 6.30 9.06

3 W ®

3.1 FfE SRR B ACEE TR AR A R RE RS
ETE R 2 AN SRR, EARE RS, EERTEEE, TR NAA

PERE. BCERLMBIEE, PS4 ) O N 0200, TR Uy X Wk, AU DR R AN
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ARV BILAR A8 ) 75 2 T 4 X AT 3t ) B g ol o A Y Do A, S B I AT
B C O AR DT O R R R R . HATE N A B TR 2R E R A
EE TR ERE I T, ARSI SR W], ] 4.4 kg A& H IR 2.0 ke
STV EEE 5, WO TYRCR B B R BT, (Higm 7 AL EA RN
=R, BEMPEE IR . R RIS B IR O AE IR, R AR
W & VRS T AFSE A 22230, T BT A S AR, e T ERENE
TRy, HSBERETRAHLL, @b 18 e s B R Rk, 8 S ws 7 3R 45 1 ml I
W EE AN AR B [RII, A SRR Dy — P AR TRl HL SN i 7 IR T RE I 0 1 AR
G, WA 25 L PR B B P 2) e AR A B, B e o s A LE B i, 7
EAH BN, IR EOR FFRAR, IX R A o ] A 05 WL ol 2 LR
. ARIFMT, EE S BRI AR 50%E0 75% EE T 50 AL AL )
SEAE PR REIR IR A B R, AL U AR R A R B T U T T, TR
ARE Gy AF A Pk RE R R 3 75 223t — 2P REAT SR 7
3.2 HfE R B AE R B TR YR B TR R I AL AR (5

FEEHFMER R R TR E TR T AT AR 2 e ), BRE A Dy — Mg gkl L
R Z AT DA s sh P & TR (K A, HIAR AR B S A A B PR T AL
RIS B i zh, EBREERIERIET, 325 2 SR8 ST ) BERE G U 3013 B 5 e e
AR R T AR B BT PR BRI AT 4E . BRIE VR AT AE IRV AL R, o T B
FERBL, R T BRI ARZE P R B REHEHE SR OIS 18 5 I AL A R A A 2
T EAE TR AL AR ORI, B PR MR DR AT AR N R AL R AE %
MlEEA BEEZR. REFHEEERIEEARSERS TEES T, H5EHEE T5MH
b, ERE R R ARSI R e AL, BB, IS D EASR VL, (HIXEET REA 2 BL
SMRE TR TR AR
3.3 EE IR A R T TN AR IS AR AR AR R RS

1375 A A FEAR 7T BLS e Sh AL A A A A RREAR L o ML PR 3R SN B 1 2 R SR AT LA
AT 2 N EESEbR, HA s R R RS B R S s LA A AR
Dlo PR FBA R ERARES, MS R B S BRI, SRR A S ERR, &
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B P9 B BT A R RS e, TR N, #5551 B S B, ARk g,

W T AP SR EREER S ERE T AR A, rTae 2 T3R50 T 4 50% M ETE

fif BB AR — e R R TR PR T B B, 50% 11 7S B B 50% 15 1 T B R A AN

TR BTN o T 12 PR R R A EE AR, V12D B 75% B AR EL I B

FIFH A S MIE DA R NG A N 2B B s PR T 12 L AR [ e 2 e A g )

PP IR 2 75 556 110 2 AR A0 1920, ARG b, 294 DL b J LI R AR 35 7E 12 Y 1 H %

Sz A ZE AN, Ul R SRR A (K AR AN R, 2 — 5 U0 R e R 4y

BAE R H T HZ AT,

4 45
ARG T, 7S i B BRI A TR S0% R 75% 1 181 718 75 1 506 0 A 1 420 i

K, YrE. FUER. AEARLEELW, HEEK 7 B, e

S Y G
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Effects of Partial Replacement of Alfalfa Hay with Fresh Alfalfa on Performance and Serum
Biochemical Parameters of Dairy Cows
LI Zhicai'? GAO Shuai'> DUAN Hongfeng!? LONG Donglei** HAN Xuefeng®® TAN
Zhiliang?

(1. Hunan Deren Animal Husbandry Technology Co. Ltd., Changde 415921, China; 2. Hunan
Animal and Veterinarian Institute, Changsha 410131, China; 3. Key Laboratory for
Agri-Ecological Processes in Subtropical Region, National Engineering Laboratory for Pollution
Control and Waste Utilization in Livestock and Poultry Production, Hunan Research Center of
Livestock & Poultry Sciences, South Central Experimental Station of Animal Nutrition and Feed
Science in Ministry of Agriculture, Institute of Subtropical Agriculture, The Chinese Academy of
Sciences, Changsha 410125, China; 4. College of Animal Science and Technology, Hunan

Agricultural University, Changsha 410128, China)
Abstract: The present study was conducted to determine the effects of replacing alfalfa hay with
different proportions of fresh alfalfa on performance and serum biochemical parameters of dairy
cows. Eighteen healthy Holstein cows at mid-lactation with similar parity, body weight and milk
yield were randomly divided into 3 groups with 6 cows per group. Different proportions [0
(control group), 50% (trial group 1 ) and 75% (trial group II )] of alfalfa hay in a basal diet
were replaced with fresh alfalfa, and those diets were used to feed cows in different groups. The
pretrial lasted for 15 d, and the trial lasted for 30 d. The results showed as follows: 1) dry matter
intake and milk yield were not significantly affected by replacing alfalfa hay with different
proportions of fresh alfalfa (P>0.05), but milk somatic cell count of trial groups was significantly
lower than that of control group (P<0.05). 2) Apparent nutrient digestibility was not significantly

affected by replacing alfalfa hay with different proportions of fresh alfalfa (P>0.05). 3) Serum
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total protein, albumin, globulin, cholesterol, glucose, triglyceride, high-density lipoprotein and
low density lipoprotein contents, and alanine transaminase, aspartate aminotransferase and
alkaline phosphatase activities were not significantly affected by replacing alfalfa hay with
different proportions of fresh alfalfa (P>0.05). Serum urinary nitrogen content of trial group I
was significantly higher than that of control group and trial group II (P<0.05), but no significant
difference was found in control group and trial group II (P>0.05). 4) Compared with the control
group, the economic benefit of trial groups I and II was increased, especially trial group II
and it had the highest added profit which was 9.05 yuan/(head-d). Therefore, alfalfa hay can be
partially replaced with fresh alfalfa in dairy cow diet without effects on performance, digestion
metabolism, serum biochemical parameters and improve the economic benefits.

Key words: Holstein cow; fresh alfalfa; alfalfa hay; performance; serum biochemical parameters



