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Effect of Alfalfa Hay Substituting Part of the Concentrate on the
Production of Cows and Economic Profit

LIU Yan-na,SHI Ying-hua, YAN Xue-bing,
WANG Cheng-zhang, LIANG Ming-gen, ZHOU Lu
(Henan Agricultural University, Zhengzhou 450002, China)

Abstract: The experiment was conducted to study the effect of alfalfa hay substituting part of the
concentrate on production performance, milk quality of dairy cows and economic profit. Twenty-four
multiparous Holstein Lactation cows in mid lactation were selected, which had the similar body weight and
milk production. They were randomly divided into four groups. The control group diet included corn silage,

peanut vine and concentrate, the test groups A B and C were used 3kg of alfalfa hay substituting 1.5kg, 2kg
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and 3kg concentrate ,respectively, for 70 days of the feeding trial. The results showed that the milk yield of
the experimental groups were significantly higher than the control group (P<0.01), that of the group A was
significantly higher than those of group B and group C (P<0.05), there was no significant difference for the
milk yield between group B and group C (P>0.05). There were significant difference among experimental
groups and control group in milk protein (P<0.05), and those of group B and group C were significantly
higher than that of group A in milk protein (P<0.05). Compared with the control group, fat percentage
(P<0.01), lactose and dry matter (P<0.05) of the test groups were significantly increased, but those were not
significant among three test groups (P>0.05). Dry matter intake of group A was the highest, and those of the
A and B groups were significantly higher than (P<0.01) those of group C and the control group, however, the
difference was not significant between group C and the control group (P>0.05). Compared to the control
group, somatic cell count of the test groups reduced, but the difference among the four groups were not
significant (P>0.05). The apparent digestibility of crude protein (P<0.05) and neutral detergent fiber (P<0.01)
of the group A and group B were significantly higher than that of the control group, but the difference was not
significant between the group A and the control group (P>0.05). The profit of group A was the greatest, which
was 7.92 yuan/d. The above results showed 3 kg alfalfa hay substituting different ration of concentrate can
improve the milk yield, the quality of milk and profit. So 3kg alfalfa hay substituting 1.5kg concentrate was
suggested.

Keywords: dairy cow; alfalfa hay; economic profit; production performance; grain-saving

FRIE 2010 42 6 H IEASLHE L ah 22 2 E K brdE b, FLE A SR 1986 411 2.95%F% % 2.8%, 4
T A A 2003 4E( 50 5. mL!' RiEZE 200 /5. mL?, ¥ REHG. WP, B i s LR a
LR, AL A RS EARUERRE 3.0%0L 1 SEE . RO E 40 h g s S 28U% T 10 J5. mL,
P22 3 7. mL, EAAGR T E 1 L4 2 — s i B E RS A B AU 24 T A B K 1/2~1/3.
DA s DAL 30 SR 1) =2 32 R R R K 2 B A 57 5 S A SR KRS A 75 b+ b B — % )
PR, @A TR R Z A I SRR T B, i T ROKRE RS RN EAG, Rk dy-Fit it e
PR R 0 E R R IR AR U A R RS #6727 REMIEDR, AR THERXIRE 24 40
PR AN TR, JCHR AT N AR BIAREE s 51 AW AR R B — RS, > T
WA F A o R A RDRR A A AR R A T T RRT AR TR T I ) B P R R T PR
TARHE A B2 PR m WA AR P VR RE . SO AR R S 2 D AR () B B R AR

HREGTESHEENEAR, SHETYRN 18%AL, HEARMFRKRRE, &F 20 2t
B2, QAR ANFISY) 0 RN — A AR, WIGER. NERE. EiEME SRR
PAEFER, BOMER, SEEIA 1.06%~1.38%, HLEKE 4.5 %, HFT-EaEamiae i ik
FIANEMAEASTERNIE S . R (volatile fatty acid, VFA) ) L&A IR ETAA,
PEEE E R SRR DE— R R FUIER, EEE TR QR SR R s i,
Bl 4 AR R I E & 75 T3 AR T IR 8 s MR A R 4748 ( efficient neutral
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detergent fiber,eNDF) % & M2 FLARZR 1 — N EEK H, eNDF &E#lE, R4 s UIE R m1E
FHBRGE, &7 1 eNDF S &7 LT Fra e b g i mn. sk, EREE DL, EE5FFEEM
WA F . W, BRI AT, RS R R IR R AR AR R

[E AT B G AR B DT B 2 T . B CBONER . I KA E Z 941
FEH) MR AR Sy, FORAARHE ) LR & A B S 1) — M) LR b B 2. (B A A5 2R 1) 57 4
FHE#E BT AAHSRIT Fe 2w 38T AN [F) 7 7 T B A & s A B RS ek onf LA P2 e RE L 2R 000 5
UM . B AIEARRE (2009) HETE H T 5 Okg. 3kg. 6kg. 9kg 7 HIEIRT Okg. 2.2kg. 3.1kg-
3.7kg KERL, FRIR A (= B AL (OB G, MEFLIR R B A, b okg BAREH AR A tE.
22 B IR AEAE R W AR AR AN 3k 6kg. Okg MIETE S T, TR E B RS EIKIKCN 16.4%.
17.9%F01 19.4%, 4505 B 5 TR i IS AR oL & B, Pyl E8m, 49
Pk, AEAMIIERLESGE, EHAEARMATGELYERE, Kkt Hm okg &
e ORI o Rebecea  (1983)7EW A FL R I H 16 B T 5 A E 5 5 oRHME N ER L ERL, - 20%
HEETESRSGERE, SR PRETHRT 92%, LEARE (%) HN3.2, RN 3.2%HRE
BT 37 %o ERXEAFREHEE TERNESACE RN T, EEAAEE S TEE 4T
MR DL 6-9kg M. (HIREIF B E A = EIRD, EEEmgs. 30 ERE 0 &5 1)mmiR
SHETE R H PN 5, 0 A R s v R A AR AR P SR e LR M SEAT, RSk AR RER 3kg A
METE S TR A IR M R e 2 A K i, B AMEICIIRE TS, R E A 7R g A
PR T A BN B EE R, (EXH R R AR QO S RARA 8. Bk, B RER
AT K E IR R RO T ZR 80N, LA 3kg MU EE & T 5 AN R R RE, X920 (1 2R P= P g
A4y i AN 22 R Ak (R RE e LA R HTTRRIE 70, A B T BRI L, A R N E S LR W 2F b ) B
FANRGE iR R 2% .
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1.1 X3 & 55X 30

BRI T 2011 45 10 H 10 H %2011 4 12 H 18 HAEAN i thmr Ul BHUR A IRA = 947758
YyidhAT . IR 10 4, Horr i 2 B, IR 8 4.

1.2 X%t

REUIGIR 2~4 5 (CF3 2.5 i), AR 550 +27kg. FEHE 23+ 1. 1kg A sl o B A o s 7 o [ i
Hra st 24 3k, RH GBI, o4 4, A 6 k.

RIS E R AN F A= H 2011 SEHIEINIRI 3 — 2 KRB 75, ST FTE A2 E
FH. DT (dry matter, DM) REEAE (%): fHEE (crude protein,CP) &N 16.32, ik
BRAF4E (neutral detergent fiber, NDF) &0 43.80, FRVEPEEZF4E (acid detergent fiber, ADF) 35.87,
ca1.29, p0.56. RIE/AMUAH, X IR EMRIEAE HAR: KERl#h ekl 11.83kg, {E4EBR 3.5kg, 2tk E
KEEL 6.49kg (FKEN 25.1%). RIGH A 3kg B B 1.5kg (A 4. 2kg (B 4D,
3kg (C 4D Fpkbxhrikt. B4 MR SE TR WA 1. XIS FHFRE R R T, &l difE
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HALAE FiEEh (AR 2),

1 RWARERFIETRKE (DM £
Tablel Diet composition and nutritional levels
X HE A A% B4 CH
Control group A group B group C group
PR EKFIE R Corn silage (%) 324 30.5 31.2 32.4
AEH4FE Peanut vine (%) 15.6 14.6 14.9 15.6
HiEH T 5 Alfalfa hay (%) 0.0 12.3 12.5 13.1
TRA K% Concentrate (%) 52.0 42.6 414 38.9
B 7RIS Nutrient content
NEL (MJ/kg) 6.07 6.07 6.07 6.07
CP (%) 15.97 15.29 15.31 15.16
NDF (%) 40.25 41.42 41.48 41.53
Ca (%) 0.84 0.78 0.80 0.84
P (%) 0.56 0.53 0.54 0.56
e RN IIME .
Note: NEL is the estimated value.
x2 HREAFRAHEETS (4 DM%)
Table2 Concentrate ingredient of each group
W ‘
kS B N ERH OBUR P
JERE kK B ik SR i H
* DDG  Apple *h Ll
Ingredient Whea  Soybea  Cottonsee  Rapesee  Protei Ger
Cor S pomac  Premi  Protecte
s tbran  nmeal d meal d meal n m
n e X d
power  meal
of B4
Control 50.0 5.0 10.0 10.0 5.0 0.0 5.0 10.0 0.0 5.0 0.0
group
AN
39.8 10.0 5.1 10.0 4.0 0.0 8.0 10.0 8.0 5.1 0.0
A group
B 4
46.7 10.0 7.8 11.4 5.0 0.0 10.0 3.6 0.0 5.5 0.0
B group
CH
522 0.0 15.0 5.0 3.0 4.0 0.0 12.0 0.0 6.1 2.7
C group
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1.3 W45

RIS WA R R R B FR. A4S0 A4 S50 B b BRI 26 s i) AV HAR (total mixed
ratio TMR) fAMR, #K 2 R KA EZVOKESE, BHEYOK: HESEREASEISY, 8K 2 %
HE 5:30~7:00. NF 16:30~18:000 HXWIIN ARG RE L W — 2R B AR, HEoE WLz Ak
o - EERYYE, HAEREE B HIES . TIEANRLE BT 8:00 ~9:00 AN A4 & A 1. o5
WA R 0 2R AT — IR B o B4 10:00 2247 EE2F [RUB, HEAT VAR . BB A R G A BEEAT WL 2R,
RIASIEH BRI A I Ab 3

1.4 A5 e

PR RS AR E . FURLAMAE 2 JEIE — IR, BEkRAE 10mL, SRFFSRF B4 —
U, B IRA S TEW FE A8 WA A P v Rl e o0 R FLEL Y B3 BT (FOSS £t+200) 3BT HeFLIE . 2L
HE. AN TR EARYME (somatic cell count, SCC) . THH K& ®E (dry matter intake,
DMD % 2 FE—IKk.

1.5 FAFAFRGR

THALAR R R I 26 JR4S (ZL 2008 2 0109628 5). FAfh i N 4E 3d £k 24h &3, 1R
G RITBER SRR, FEERRRIUS IR0 4%, TN 1/4 35E 1) 10% 008 AR, RE95], -20C
ARIAERE T o FELEHIR], BRI 150 24 FURR ISR B S AN FRDRL R 5 ST HORE,  TDRRE R &R IS
65°C S ATJ5E 48h, il B X TFEAFIN 2 3 JUE TR oy B e B 3 EAX (Foss, Kjeltec 8400)
SEAE RS AR S, A BB 4EDE I (RAYPA F-6) Wl E A dn i P B g 4T 4 25

1.5 %ot

I E A FH spss17.0 AT BRI 2 7 22041 Je 2 B LU, iREQEE P38 H iniE 220K

2 HRE5H5

SHG T Yy EMFLR A S R 3, KM R WE 4.

2.1 X FEImEH e

M3 FTUAEH, W58 A 2. B M C AN W s w2 m T X IR (P<0.01); 3 MAIGH
] Lb 8, A 53 & T B 41(P<0.05) W2 3 T C 41(P<0.01), B 41 A1 C 22 0] 2 7 A8 3 (P>0.05).

22 It #ea

RIS R R (K 3), AL, A AR EE R (P<0.05). B 4A C A EE (P<0.0D)
TR, A4, B M CHMAEE S ES M BARS T 6.13%. 10.65%F1 13.55%; &k
Hz b, AHEEES TESMASRERNENAEOSEBREESMES, Kb cHdEEST A
H (P<0.05), HAHEBHE. BAY CHHEFHALREP>0.05).

RIS ZH 1 FLAE R IR 2 m T B2 (P<0.01), SR TM 3 MBS 2H 1AL AR R 2 18] 2 7 AN 2 3% (P>0.05);
A= FL A FUBE R I AL A R 3 3 NI A A v T IR A, o C AR R v T IR ZH(P<0.0 1D,
AWM. BARZESTXEA (P<0.05), FAWAHZ HZERAEE (P>0.05). ARAMAIH AL REN:
T 2 SRR SRR 2 2 (a2 3 MRS 2 M 22 3 A B3 (P>0.05), {HIRISZH 1 R 41 B HEs (K
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TXHBZH, STRRA ARG Ikt A 4. B 40 C 40 78.01%- 27.27%41 48.84%.

*3 BREERTERBRNAE M RERFL R 2 HIS

Table 3 Effect of alfalfa hay substituting different ration concentrate on production performance and milk

quality of dairy cows

% #&ZH. control group

A% A group

B 4 B group

C 2 C group

PR Milk yield (kg/d)
.5 A F Milk protein(%)
FJEZE Milk fat (%)
FLBE Lactose(%)
TH)5 Dry matter (%)

Hedmp scc (10%mD

T K& & Dry matter  intake (kg/d)

22.71£0.83Cc
3.10£0.07 Be
3.561+0.11Bb
4.8610.07Bb
12.76£0.49Bb
42.42+2.63 Aa

19.41£0.84Bb

24701 0.42Aa
3.29+0.19 ABb
3.924+0.18Aa
5.02+0.13ABa
13.57£0.50ABa
23.83+2.47 Aa

20.89t0.83Aa

23.78+0.52ABb
3.431+0.08 Aab
3.95 +0.17Aa
4.97%0.13ABa
13.48£0.70ABa
33.33+3.16 Aa

20.8210.19Aa

23.69+1.11Bb
3.521+0.18 Aa
3.92+0.16Aa
5.05+0.08Aa
13.81£0.78Aa
28.50%3.34 Aa

19.8410.24ABb

E: FITARKEFRERRERWEE (p<0.0D), AE/NGFREREFEE (p<0.05), AHFEKSNGFRE

INE AR (p>0.05), RH.

Note: Values with different capital letter within the same line are extremely different (p<0.01), values with different

lowercase are significantly different (p<0.05), values with the same lowercase are no significant different (p>0.05). The same

below.

x4 BRERTEBEHDBGHEFRYRRIWHELE (DM%) HIFIE
Table 4 Effect of alfalfa hay substituting different ration concentrate on apparent nutrient digestibility

Xt HE 2. control group

A A group

B ZH B group

C 4 C group

R R L
Apparent digestibility of crude protein
TR R AT 4R R WL AL %
Apparent digestibility of neutral

detergent fiber

72.0310.46Ab

39.16+0.39Cc

73.6910.88Aab

43.041£2.52BCbe

74.03+0.31Aa

46.351+0.26ABb

74.461+0.82Aa

51.03+1.55Aa

23 NFHRERENH®

® 3 Eon, RIEAN TR BRI S TR, L A A, BANEE S TXRA (P<0.0D),
CHEXMMAEFAEZE (P>0.05); A, BHALREST CA (p<0.05), AHTWIREERGE.

2.4 st g AR R A ILE AL R oh

4R, W5 B 4. CAHMHEAMREMHEREE G TR (p<0.05), w5 A 4551
PAESARE (P>0.05), FRIAZMZERAEE (P>0.05); K% B 4. C AR IR 4R
AR R = FATRA (P<0.01), RI6 A HEWBAZEFARE (P>0.05), I C HEE & TR
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BAA. B4 (p<0.05),

2.5 MBHHHGYH

I H & F T GRS TOKF IR RS 2371009 1.9 6. kg 0.87 JT. kg, 0.4 JC. kg™,
VYRS RHE SR R 20 5 2.442 7. kg's 2.238 J6. kg + 2.358 7. kg'. 2.990 7t. kg'. R
WIRLAFR R WM AE A 3.65 J6. kels EAFEEL 2.9%K3 FRIRE 0.1%, BIBEMEES 0.03
JG. kg''s BEWIEETE 3.1%MHE ERARE 0.1%, BUWMIETES 0.05 Jo. kg, PRI IEZH AN 50
AN FE 5 A 3.68. 3.705 3.70. 3.70 Jo. kg, HLAEEdEIHEHAEES TEZNAR
FIRRERHIZH A (R 5. WE S ITUEH, kg BEE THEH 1.5kg KRR A BHA I 2i18 2%
F RN 7.92 J6/d.

#*5 BEESTEBKTEHENESHEBRKRANEFEET T

Table 5 Profit of alfalfa hay substituting different ration concentrate

I H items X HE4H Control group A %0 A group B 70 B group CH4H C group
k3 A Diet cost(yuan/d) 4227 42.20 42.26 45.48
44N Milk revenue (yuan/d) 83.51 91.37 88.08 87.73
L3RR Profit(yuan/d) 41.24 49.17 45.82 4225
2l 3% Added profit(yuan/d) 7.92 4.57 1.01
3 iR

MAHE A=W g R U . 9 R SR E S TR Rk, oS~
&, SXMIRA Skg B8 FEBUEAR 4.5kg DI RAN R BRI R W E RS N 1.5kg, DA
F 1kg EE PR BERF kg kR, Bk HIIZ 5 0.96kg 45 AL §h2F HARPPHE A&
SRR H Y R E A R, HEDES (2009) B, XTI REUEN 20.5~25 kg/d P4, HAR
R A BRSPS 14% 57 2 AR EEAR /N, R 14% 58 A B Fl v] LA 2 9544 R 1 o e 2
A L A A RS B 15%, BT LA YA CUR I R R, B FARH B AR
BARER Y EZ RN FEER . FYRCRE &MY A 7 P X — BN R, £ HRE IR
S EEAMEMFMT, TURCREEBR, PFR- ke, TR RIS )
BRI IEIEA 2, 7KIE%E (2007). FRE (2007). Z5E50% (2003). [EEAELE (2010) 45 %
B FFIE— W, AL R 51X — AW & . O34 FIFCR & & (DMD 25258 B 2381 RI#
B BRI AR RE AT N S HE SO BE (2, B RS T T & L, RO A ES, RS RS
B, RIS — 2 eI E S 0 HRAE 2 DML, HE S TE RN & A 22 8. 5k
(2006) TR, FEWAE HR A HI% 0 3.5 kg 7.5 kg, 10.5 kg 78 T5, REGHATYFRKXEEDHIN
17.07 kg 19.02 kg 18.59 kg, TJ W 10.5 kg B f& THLR N2 i T NDF & &id i, 5m211098 B H A EH
TR R R, WX R DU RS TR MECT 7.5kg B ALK 9544
JUR B AR AU . ASRIG R 12 3kg HAE T EARE MR, S IRIEAH N TR E &Y
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mTERA, 5 ERALSE RS, & C AT A4, BATYIRREERARIER, HEZEH
C A4 FRR RS R B A2 . 3E DR S

Clark 55 (2001) BFFUEREN, WHE B @ E AN TR HEDE, e SEGEMNGRE
(VBTSN R, DTS T SRS A 0 R FH 2802 AR LA ST B R B i S B kb . BT S 5 T Re %
SRALIR BT B A BRI AF 4R SRR, B A AU B A & P R R AL B N P, HLRe SR (iR
HEE, FramokiaYrIEdm, Wit 2 e ats 8 eI, (2808 B e E
FUR G R . ABFAh, AN EA S SN REE TURA, HABEEEES TEEIOR
R IR W LR (S BRI S s, 3 AN RIS AR AR P (R B 1 R I R A R ZEL A B 3
A ITRRAK, (B T R AL 3 AR IR LRI BB 20 2 8] 72 B & R AN [H) T 6 -5 L ADRRORL 28R 1K
SEIGR, DRI HEIN L A 1 A 45 S L AR kR v S P e Rl JEORL R B B R IR S AR A AL
#, ARSI A AR AR AR 22 e K. IBKIREE (2006). Casper D P %5(1999). Schor A 55
(2001) Cunningham K D &5 (1995) (WA R AT LAE H, SE@mWb Ly HRRHE A i i) RUP & &
AR E R B MAE AR, NAEARGREIES, AERHARE, WREERIALYIFH
FHE AT P RUP &, AR AEORMEERE. WK 4 7TLUEH, SRR & AR
P e R 27 4 () R T AL R TR0 4L, W IR TR B B R AR, RO R H
RERAMAM S IEN: Hn LEENEERFEE BV, BEREES, A8 TP yime -
IR RFIFLE A BN E, B RAIE A REN NP R B, 3 MAGH S, BEE
i i TE B RIE RSN E O & &K T, nT e O 1 2 U A0 28 A0 b P e ik 21 4 2
WA, By 3 ANRIGLH E IR B bR 23 1R T8 A 26 A S T 1 = (R

F 4 WoRENINETE TR R0 A T PR AR 4R R T A e 8w T IR A, BRI 2 A b
FHI S . S H T Re 2 B 1S T B o R BRI A R B PN 62.7%, i T KR (43.8%) AIE
FFE (46.8%), JLFRFTA MR Sr, BT RE. (A2 EE T REAEMRH Z WAEEE )
[FIRIH DGR, B S T B A 1K & LR e RUR M E T Ve A (1 A AL A ety Sk 10988 15 pHLE 1 2 R T B,
TS AN B () 2 24 7 At v A SR AP R AR KBRS, O & JEDRL AT & 4R 440 R K 5 78 45

W FRR A A SR B s B AT 4R 5 AL, it BUR B R IR R T LR = & T B,
MBS E AR AT, BB RS BRI AE— TR LIRS S s R a2
R AT4E (eNDF) 18 & ] DLAEREAIE S R i I FLIR 2, EE 5 T HEAE B i e ) B A
FEAR R EERR R R R, [EIE R R R R AT 4 LT R BT A R AR b — R I,
PARCEFE A £ 5 MRS A A 2, X R AT Re AR TR m 7R . AwtFih 3 MAIe 4 7L IE
AT = TRTRAL (P<0.0D), RIHZMZEFARE (P>0.05). MU HARFIFH RS,
FHHRAREH L2 B8 (FYIRHED: XHEZ 1:0.92, A 4 1:1.35, B1:1.42, C1:1.57, B3 Nl
PR TRDRREL PRDRL 0 L 8 s T X HR AL, R T ZIRITE e o A AR IR 58 Hh P e ik 2 4 (0 SR WLV AL %
ATV R & EERE, WIGAHS X IR A, 1% SR ] 8 S HE 2 1 FLHE R A 5 2K o 4 1)
JER . RIGH 2 FIFLRE R E R A RE (P>0.05), A[ReE 2N HER: K3 C HEMRP IR
PRUWHENEEZEST AAMBH, HHTHTYIREELDERT AHM B4, prol st
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FIHAET Ay B H; X5 A A B HHHERBALERWE MRS TR EEERBARE, Hb
T AHAPEREST BH, MHESAMRE BRI, Ll A HASEERIET B H, A%
MHEREST TESRE SRR TARE, X—4RERERRERYE, WXIHK (2002) X564
RERW, H Skg B BOEREREMRL, FUBREERS (P<0.05); 42 (2005) KT HEET
TR AR LR R LN IR, Z R BB 2E/KF (P<0.05); AP (2004) 46 7 &
B 33% kS RE, PR RAIRRM 3.41% 5853 T 3.52%.

E NIRRT AR RGEAR D> . A T IHRPR IR B 254, A Re BB BB M I A i —
HIEE, R eI I A ] I AR A, SR PR R R R AR 0 R B R, ORI
WA, WARIG R T4 KRG, I AR E S B EE S TAEA (P<0.05), W50 2 7%
FANEE o ARG T AT &, tHE i KB A1) VEA A a] S A 22 1 TR R HE I 2 7 A 22
SRR, 2T IE X — 2 5 AR Rt — B .

Ak EL (SCCO 52 REFEA K, HAFL s R R EEEm k. SEE . KR ORI,
W =R E R A H ObRdE, HZEREG RO Tebr . ARBFFTH, R R A4 B0 K
TXHH, WRRSEET TESAFEM4EAER, DAEHENEMERAGXR, X5ZEmAME AT
W as R —3

4 Eig

FEARIG AT T, H 3kg FREH TN Lokg KRR IREF, ADCEH, 1 B
PR AMFLAR T FRR TR, AT E

SEHE (B
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