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IR A AE R ik 4
1.2 Rt

S — B B« MR AR RL b 2K B BTl TR S
T T e B S UMY R R MR R R
S YR R 2 ASEE LA E TR L ERE R
A S NI S B NG SR G R A M I R RV o
Y KK S S R

BB B A AR A . B O TR R AN
[ REL A 2 A 1A A & T 3K 50 N O RS B AR TR
Gy R 6 H I (50%) + B (50%) (1 4D It
(50 %)+ FE (30%0) + L JE #E (20%0) (2 41) . F It
(50 %0) + B (30 %0) + PR (10 %) + R i (10 90)
(3 2H) . F W (50%) + W BE (30%0) + I H (20%0)
(4 40 FW (50 %) + H Bk (30 %0) + M (10%0) +
M H(10%) (5 4 A F I (50%) + B OBE
(30%0) -+ KE (10%6) + FE B (10%0) (6 41). % —
T4 A TR B AN AS [RDHEL 4 R 4 4 5 45 RHRC L )R R4 &
IR0, 5 DL b 6 Bl DR A 5 TR — A kL 43 SR
A R G R ERUS Y%+ THI5 %)+ Ek
(20 %)+ 4R k(20 %) AEHLEL R 4 ¢ 6,

BB BRI . HERR 16 3k 12~14 T
TRTE AT (-1 328.98 kg) it BEARBE KL 419 75 1 8%
IRZ2ZE 8 A B AL A3 S R HER 2 0 36 4 Ry R ) i
41, B 8 kA4, SR AR 3% L A IR, 10 S
0 20 A HRZH 0 S R i, H B ROK . 5
R 9—11 H il IR BTG A 2RI 45 R A 5
M, FAE 10 d, E 20K 80 d, i 04 ih A2 A
HEAT A R FR ORISR ML, Ak i T ELRE A BE O 0.1 kg,
TR 2 H RS FH 2R o B 0 SR AR T R A T
I (50 %) + (30 %) + Al (10 %) + S8
BA0Y) B DA G AL WL R 1. W% B T i ks
BEHE . CP 300 mg,CF 150 mg,Ca 30 mg.P 8 mg,
NaCl 60 mg,Lysine 7 mg, VA 8 240 IU,VD 1 010
IU,VE 70 mg,Fe 131 mg,Mn 117 mg,Zn 120 mg,
Cu 20 mg,1 0.5 mg,Se 0.54 mg,Co 0.21 mg,

1.3 REAH*

D MEBE 533 B . ARDELRE S b 4 BT (DMD &
B HHAE . TR 284 (GB/T 6435—2006) 1l 5& ; th
PEVE G EF 4k (NDF) (B2 1E Bk i £4F 4k (ADF) % &1 R
ANKOM A200i %4> [ zh £F 2 2 5 A 400 5 5 HLAR
U7 (EE) & & Rk HI & Al 4 ¥ (GB/T 6433—2006)
D72 5 55 (Ca) 7 2 R & i BR #1 1 (GB/T 6436—
2002) W 5 5 ELBE (P) & & R FH 40 06 6 B ik (GB/

T6437—2002) il 7 ; HLEE 11 (CP) & 2 % LA UE A
% (GB/T6432—1994) M %E .
£1 HAEMEBREARRERKE(FYR)

Table 1 Dietary composition and nutrient

level of beef cattles(dry matter)

X A R el
Ui H Ttem Control  Experimental
group group
£l Ingredient
BB o B/ 6 0 20
Flammulina velutipes substrate
R/ % 18 18
Distillers dried grains with solubles
EKFIN /% Corn silage 36 6
HJE# /% Bean curd residue 6 6
EK/% Corn 18 18
M1/ % Soybean meal 6 6
# 2 /% Wheat bran 8 8
Hedi Bt/ % Concentrate feed 8 8
#it/% Total 100 100
E 7K F Nutrient level
Li &/ (MJ/kg) NEu 6.63 6.82
HLEH /% CP 14.81 13.65
PR IR 4/ % NDF 38.97 37.11
TR VE Ve IR 27 4/ % ADF 26.77 27.16
¥5/% Ca 0.60 0.90
BB/ %P 0.36 0.55

TE LR AW NEW RT3 AR 3R E O 4 18 FR AR ) (NY/T
815—2004) 541 Sfe » He 5 377K F 4 S . Note: The com-
prehensive net energy (NE,;) is the calculated value, according to
the Beef Cattle Feeding Standard (NY/T 815-—2004) ,other nutri-

tional levels are the measured values.

2D NTI B, w85 5 k584 M H 4 9
KRR R E Ry MR E RS 2 h AR HE
W EF 2 AN F AL R B R 0 B TR A & A
ik 39 CIf 7R CO, W PRI b, HE W I 3 B 55 ™
HL S s= i A 2 mid e & . SRS
Bl 2y L A AT — K 1 22 o R AN R R e
ZUW A W s B Plennigs M 76 2 VA ik (B D
JEFFSE 18 hil A CO, . 56 ™M 1 L BT VKA & 5 e
il 38 BN (C MO JF R £ A CO, 20 min J5 . 3
JUNE BT UKAR A . MERA B 988 mL A .10
mL B . &R MG RZ0E A CO, 18 h, Jf T3¢
B 1 h B TEREKB R IR E 39 °C, 43307 10 min
JIMABAGE 39 “CHY C I 2 mL DIBCHI 22 vh i .

W 55 IR O e 22 % B B 20 mL G
ARG, RUE RS FRM 09 IR AR A . HE R K B 48 R
B IR RS BT . ER RPN 0.5 ¢
RAWSMER Z18E A CO, . HEH 255, A
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et 1 5 PG Y 2% R 40 mL, VR ST R WL 20
m L FLF B 98 B O A RS IR 55 4 ZE T R R A
ardd B ZE - b B TR KOV 90 K T I B 3
39 °C B 55 T B A K I 509 5 B I 3 A0 3R ] B 3
MR, R K IR IR % 24 h 5 2R A7 A 48 AR A I
ELEH2AEE,
1.4 MEIEIRMFE

DpH M., %8 24 hj5 2 B A pH 3+ &
B R pH.

2) Ty R A 2 8 . R BE 24 h, A2 T E 52
pH J5 B 35 570 P A 55 3R W R0 TE W A8 E = R
KOEKE aH T EEEIFFRE) I, HIEK
MPLTE — BB ARAE 105 CHET EHE, IFRE I
RN

3)NH,;-N ¥ B2 7€ .
HEAT

Z R R R AE N W O ik

O H I E e . 78 U IR R XAk 4
AT EFRE DT A &,

5) I e A FRAE AR R AR I s . 7E IS 80 R
Ak Ad R ER kRN, 1 & F EDTA Pt
L FFE 30 min R ME, BT AD-
VIA21201 4= A 3l il 3% 43 A AT 2 71 40 M % H
(WBC) ., ik 4 411 g %0 H (Lymph) | B8 40 i % B
(Mon) . V6 4 g 0 B (Gran) L R E 40 18 & 4 b
(Lymph) B A H 43 b (Mon) | H M0 20 il & 43
F (Gran) (ZLAH %0 H (RBO) L ML 205 A (HGB) L 2L
YA (HCT) #2040 Ml AR FL(MCV) 3 41

Y0 000 2T B 1 B (MCH) P 247 40 i 1l 21 76 1 Uk
FE(MCHO) ;5 1 {3 ¥ T8 38 R 148, 3 500 r/min
B30 30 min J5 43 B LK, 0] 6 A I I A D
FEECALT) 4% 5 5% S8 CAST) B 15 1 LA K afi
(GLU) AR E A GUgG) . HM =B (TG) R &
A (BUN) A EE(TO) & &L BT Al &80+
B A R W TR AR ST AT
1.5 ¥iE4IE

K H Excel 2007 #E47 9] 20 B4 % 3, 45 R LU
COEIE AR 2E 7 R OR LRGSR T SAS 9.1.3 Giit
A AT B R U7 22 43 BT Cone-way ANOVA),
Tukey’s EZH WK HT AN THE pHO AL A T
Py 5 I e R B PR A H OB EE L Ol VA A AR R bR Y
FEAT L P<<0.05 N EFBE,

2 #RE545H

BRI RSN ESE R
VRURIE I RIOREL A BL 8 SR o AR 2 R . TR
fEM 16.38 MJ/ kg, 5 HoAth AR 1 fb A0 L IEAS & L A
FHE SREEA AL AR A IR 0 R A R
MUPGRE A8 24.53 %0 A ML A & ik, R
4.12% . TREARL TG G % B B, o 9.15 %, BRAHL R
7 5 8k 4.07 Yo AR TP R SEORL DR T = L Al kL
kL. BRI R ET 4 | b P R U AT 4 R R T R VR £
Y P T S T R > S R AR TR
(ERT s S g =

21

X
h5)

x2 ERMARBERAMERNERES
Table 2 Nutritional components of mushroom branand common feed materials in beef cattle farm
. T Mg/ HLE KL HHET b e PR 1 Uk HK —
S5Ok . = . N e it maran e e B/ SABE/Y
. Bt/ % M] M/ % 195/ % 4/ % WA/ Y% WA/ % 53/ % .
Materials . . . Ca Total P
DM GE CP EE CF NDF ADF Ash

45 BH T B
Flammulina velutipes 92.06 16.38 4.12 4.07 10.63 54.95 41.58 9.98 1.58 0.80
substrate
W AE Distiller’s grains  90.49 21.95 15.27 9.15 11.41 52.56 50.43 3.42 0.35 0.44
ﬂ 3 9
Nk . 90.35 21.35 24.53 7.26 11.59 49.20 29.48 3.47 0.33 0.45
Brewer’s grains
oK

ks . 89.86 14.19 5.68 3.16 14.68 75.92 51.67 6.91 0.29 0.13
Yellow corn silage
R EKREI

& /KHJ\, 89.13 23.75 8.01 3.19 6.74 61.15 40.28 4.95 0.56 0.14
Whole corn silage
ISR e

W . 93.69 21.11 17.85 2.73 1.34 32.92 21.59 4.05 0.77 0.17
Bean curd residue
FHH Rice straw 90.31 16.79 6.91 0.79 22.58 70.14 45.12 14.3 0.42 0.04
MEFE HL Oat grass 89.03 22.98 8.99 0.70 17.88 53.37 35.39 4.64 0.28 0.14
SERM Apple pomace  91.16 18.31 7.39 4.54 21.98 48.83 35.72 1.76 0.38 0.09
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22 MHAMEAEANTIESEFRER

AR RR L A N T B R s Rk 3 o
TR T R AR R R R R 3 4L, 52.26%
BARH 5 2 4, 0 34.03% , KA ZHEEFIHFAR

W (P>>0.05) .pH RARAY 24 2 40,24 7.06, 1
FEMRTH 1.5 F1 6 44 (P<C0.05), NH,-N Ji & i
JE S e R 6 AL, IR RS 5 4L, H & A fe) 2
FSANEFEP>0.05),

x3 HEAMASAILEBEERER
Table 3 The results of artificial rumen culture with roughage combination
v 14l 524 %34l Hadl %54l 5641
FeH5 Index B . . . . .
Group 1 Group 2 Group 3 Group 4 Group 5 Group 6
43 E <’/ 0
TR . 41.654+1.20 34.0349.57 52.26+10.58 37.2343.46 39.5340.49 39.9140.98
Dry matter degradation rate
pH 7.20+0.01a 7.06+0.01b 7.14+0.01ab 7.14+0.04ab 7.22+0.04a 7.201+0.03a
RS E R E / (mg/dL)
§H EN’ R/ (me 4.314£0.81ab  4.0541.30ab  4.6340.58ab  4.57+0.54ab  3.63%+0.11b 5.310.29a
5

HRATTP AR PR EREABEZER.P<0.05, FIE. Note:distinct diffefences signified by different letters in the same row,

P <C0.05.The same as below.
23 RBHEARMEEAIEEERER
ANTRVHL R G SR RHE & 5 N T H K
FEERANE 4 PR . T TR A 3R I e R A 3
Mol EE 6 d. FdmER AR EP>

0.05) . pH f 5 6 4, i fMtry 4 2 4, H
B 5 HMAAESREP<0.05) ., NH;-N
W E R RS 3 RIEA RS 2 4. %
ZHIEJC N EE R (P>0.05),

1 BEANESAIEEERER

Table 4 The results of artificial rumen culture with concentrate and roughage combination

i 2 B o %34 a4 95U %064
Index Group 1 Group 2 Group 3 Group 4 Group 5 Group 6
. )
TR Y . 57.86+3.31ab 51.85+2.67ab 58.53+1.91a 53.60+0.62ab 53.30+£3.11ab 51.53+2.79b
Dry matter degradation rate
pH 7.02+0.02a 6.92+0.02b 7.00£0.01a 7.02+£0.01a 7.05+0.02a 7.0640.01a
AR RE /( dL)
EERRRWE/ (me/ 6.10+0.13ab 4.35+£0.24b 6.631+0.71a 5.527+0.50ab 5.78+0.51ab 6.01+1.03ab

NH3-N

24 HHENASFMDREEERNZIN
BB X A 2F VR AR PR AR O A FR 5 TR .
5%t BEAA AR B L 350 21 20 40 M0 K S 2 20 40 i 1f 20 8

1% o 0 R AIC OF 28 £ 40 B A AR 1 24 £ 40 i il 21
CHASRES T SINCI ERE R LIDO W RS R I €T
#RAL T IE W EE Z .

£5 BHHX ALY MEERIERZT
Table 5 Effect of mushroom bran on blood physiological indicators of beef cattles

i it 1 4 K5 4

Ii\erﬁn ConXITr;i\éﬂroup Experijjjlaﬂl group P AP value
F A/ (X107 /L) WBC 9.8742.14 9.5941.82 0.715
WA/ (X 10°/1L) Lymph 4.73+1.43 3.9940.71 0.301
B A /(X 10° /1) Mon 0.84-0.17 0.91+0.23 0.541
Fr MR/ (X 10° /1) Gran 4.3340.99 4.69+1.69 0.775
WEL 4IRSt/ % Lymph 47.2146.82 42.43+10.19 0.380
HRZ AN 43t/ % Mon 8.64+1.31 9.5340.92 0.121
rp P R4 L E 43 [/ % Gran 44,16+6.09 48.0449.42 0.469
LM EH /(X102 /L) RBC 8.64+1.02 6.704+0.62 0.001
I T 4K (1 i ik B/ (g/ 1) HGB 115.714+13.83 111.7149.88 0.786
LA R/ % HCT 37.91+4.91 37.3743.59 0.925
L g ARFR /L MCV 44,04+5.57 53.5143.38 0.001
S35 T 40 0 16 4T % 11 2 4 /pg MCH 13.364-1.48 15.924-0.80 0.001
SF- X7 21 40 0 1 212 BT e B/ (g/ L) MCHC 305.2945.38 298.58 44,90 0.021

2.5 BRI A4 5 E LR ARE R AT
FROBE OGS PA) A I AR AR AR B YR I Ak 6 TR .

50 IR A L 100 2 A8 TN B = BB ) e B EE

Gy H = TR R0 IR [ e 5 o T A



%5 5

LT RS SR R S X 1A 2 A RE A 5T

119

J3 MR PR 3 R Er i A (H 50 4 5 % B A i
A AL SR bR ) # B A W3 22 5 (P >0.05) , 3f H#R Ak
TIEH L,
26 BEWRXIAFEFEENZND
TR DY 2R 3G T A2 AR 7 s . AL AR
% 6

VHEMAREZRARE(P>0.05), R 55 4H A FF
o H A B TR 4L (P <<0.01) B etk
BEMT X IR (P<<0.01), 55X R4LHH 1L, i 5
HAFT v R AR 4255 0.11 Jo. B i TR E I IR
fIC. B3 TR 1 kg M IRDRE AR L X HRALAIR 4.66 TG

AR P 4 0 3R AR K 5 AR B9 R 0

Table 6 Effect of mushroom bran on plasma biochemical indexes of beef cattles

i H Item X EE 4 Control group {54 Experimental group P {& P value
AWFEM/(U/L) ALT 20.4443.64 20.784-2.47 0.865
BAEEEM/(U/L) AST 57.87410.16 52.1244.42 0.279
IfiL 4/ (mmol/L) GLU 2.4140.57 2.3040.77 0.574
FPEERE A G/ (g/L) 1gG 5.7940.72 6.0240.85 0.187
Hih =E/(mmol/L) TG 1.260.02 1.2940.02 0.052
JRZ A /(mg/dL) BUN 7.4640.47 6.9641.78 0.563
JE A/ (mmol /L) TC 5.56+0.59 6.02+0.83 0.337

R7T EEMNASEFHENZE
Table 7 Effect of mushroom bran on production performance of beef cattles

i H ] Xif HR 41 ] ﬁx%éﬂ P P value

Item Control group Experimental group
I E /kg Initial weight 327.5345.24 330.4447.95 0.759
K /kg Final weight 399.8446.10 429.56+£7.91 0.202
XY H B /(kg/d) Average daily gain 0.90+0.10 1.2440.06 0.006
TR/ (kg/d) Dry matter intake 9.41 9.43
BLE Lt Feed/Gain 12.86+6.88 7.91+1.71 0.009
T B A% / (9T /kg) Feed price 1.71 1.82
TR A/ (JC/kg) Feed cost 23.55 18.89

3 it it
31 EHEMEFRASH

FEAT S L A A B 41200, M
BEWT 4.07 % PR BRI 4T 4 54.95 % | R 1k 1k % £F 4k
41.58% . 5 SCmi S 0 B oX 45 R CHLE (A
4.05% FHARNT 0.97 %6 PR R R £F 4k 38.11 %0 (R 1%
VR LT4E 36.31 YOM L, ARG A EA ST EYS
AR, LG W R B % 4T A RR P ok R 4T A A i
B, 5X08 S WU R HE M 4.80% .
FHLRE W7 5.20 %6) A L o A 1050 vhof 2 1 FOREL AR 7 % it
H5HAE . AR 25 Rl 5 S BB AR T R
S, 2 K SR B g 46 SR CRLEE B3 FURLIE 1D /K
SEAE 9 Yo 22 AT ) H L L AR TR 56 oKL R ORTOREL TS B A
FEXTARAG . H R AS [ 0F 5 2 36 1Y) 4 1 2 AR 45 97 40
OYAFAE R K 22 5 3 AT BE 2 85 9% B 2l A ] L B 97 2R
BEARTR] (AR T 2 OO TR S LA 1Y . AR 56 rh il
4 g TR RE A S A3 R A A ML A A BROAS T AR AR
F AT LR Y bR AR A R Rl O U T
KA 5CR 3XrT BB 5 O TR BIF 5 o 1Y) 4 T 4
DRBR T SR 22 SRR AT O, BRI A B 1
PRBE T LAVE RS BHEE S 2 sl iy BOR A (A, (AR fF

S T % 4 B i RO B SR O (85 R R AL BT LA
HURBAE L ARDRHET H
32 AEAEWMAIEERBESFH

' pH B R MU H R BRI E EH W E
BEAR bR . BB AZ B H O AN IS eV S WA RN P R e
YIRS e AN TR B R 4T, B8 h
VFA WE R R E R S pH, —RIEA T .M E
pH IEH#J5E K 6.0~7.0,pH KT 6.0 WA H
b B B B, pH T 7.0 BE 2 5 m i k.
Prasad I IN R E HA X HIANEE pH N
6.6~6.8,4 pH KT 6.4 Bf SR Mg RINIL, 7
ARG MR 4R 6 RS pH AR T 7.0 K HL
Hrhss 2.3 Ay pH H 4351k 6.92 1 7.0, 4 T 1E
HALH, Ay 4 Ay pH HEME T 7.0, NH;-N
WE 2R 8 R i AT 8 BT A R AU SR T R
B RN AR B A R AR T L R B e 1 AR
B RS bR, NH,-N ¥ B ad o Ui 8 B i 2 o
FH NH, & BUR A 90 8 A0 3B IR NH, 09 B s
JE L1 R R B TR P s NH,-N A R i Ik & 52 R
T R R A I i 2 R IG B R R e
Hoover  "WF 5 7~ , 88 5 04 06 0 1R 2 A et
ST e B YU R 2 3.3~8.0 mg/dL, AR B 4% 4
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NH,-N Jot £ i 5 AR A T f5e A4 0 [l P, 156 B R )
PR E NH,-N Bk g = AN Fl g, 5
FRFH AR L AR & A 1 pH B B BEAL, A28
Rt X B TR B SR, AR
rh Bl RS RE AN I = 3 9 S pH 2 3 W R AT
HERERMRMASASTEI S . X528 EH %
R AR —E. TY R I Ash it
fE 7 W ZEHE b, BB AEAR K2 B b s i Am)RL 1Y 9 Ak
FRPES . FEAR IR L LR RURS R 5 41T 4 R
Ko fiit SR e g PO AR 58 3 4, B 75 P2 (50 %) + B B
(30%) + K (10 %) + EJE (10 %) B 4 A 3R B
U, #5410 T W I e R AE S RS RS AR A R
T, 18 B FH RO 2 o MRS 5K RHE A T AL
UL T LR ORAERE 28 35 T AE R A4 9 i
FEPRHON T B W T R AE R A R Y
pH FT 9 5 % i R0 AR B N TR S R IR A ROk
B MR B AR A R O KR I (50%0) + B
(30 %) M (10 %) + B & (10 Y0) 4L ML EHE 5
FWRHE A .
33 EHEEBMNASOBRELERANERDY
A

F1 440 6 R 8 1 H2 S W 3 ) fe 5 T g 5 1T 21 448 i
KL RTEA Cob ZRAETE , AT WL -FMATE 1 A
R ML IE— 2 MR, R+
I A= B AR AR AR AL T IE 5 BB 22 P, 10 B 4 B 4 TR
BN 23 X6 PR A 1 B 5 Dy e 7 A A IS

W4 B i S5 e 3y ) 1) 75 3 AR T T 5 12 W
MRE R W fE E AR B LR AL T RS
AF I B 7 3 2 R L AU R R R e
RN TEEHERPEEE AN LS IPEAR.
PREFEHE ARG =AW EY ., H5 &2 HRp
EEBE, 54 R R A RR AT &
R AIG L U B B P 0 R R s EAR IR B, i
U5 40 55 65 B2 0 I E AR R A 25 55 A8 W35 HLAR b T
TE R L 10 T TR R A LR ] MR PR AR R 23k H
R HE A RE S 7K T I 2 R T A BN R RZ I, Il K
JIEL ] B 3= o R A A R R R P TR PR SRR 2
R TR A R, 38 BE £ B A 7T
YA A B BRI o 3 R P A R ET DAk S
W R ZE WSO B SO RT DA B E T RES . H I =
Tt Fh U 0B 5 2 26 B B S R ALK fig 1 AR IR
R W RI I NE DI e . 4% V9 % 24 g R 4% R 5 24 i i
WAL AR (%) O R0 JEE 3 RE o SR il 2 v 100 B A A
ALOBEIREZ 7 . FEAR L X 56 41 5 % B 4l

F14) JEL [ 52 I = T L A TR R A R
6 A W 22 5 ELAR AL T OE R L 1B BB Y
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effects on production performance of beef cattle
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Abstract In order to evaluate the feeding value of golden needle mushroom barn, the in vitro ru-
men fermentation was used to select the best feeding combination, which was further tested in the prac-
tice. Firstly,the nutrients components of golden needle mushroom barn and other roughages was meas-
ured. Next,six groups of combinations based on previous study were designed and in vitro rumen fer-
mentation was applied to measure pH,NH; and dry matter degradation to select the best group of com-
binations. Then,the beef cattle feeding trial was conducted to test the best combination. Sixteen healthy
Simonthal hybrid cattle with similar bodyweight and age were selected and randomly assigned to two
groups,control group and experimental group,with 8 cows in each group. The control group was fed
with the basal TMR and the experimental group was fed with the optimal TMR diet. The pre-trial period
was 10 days for adaption,and the experimental period was 80 days. Blood collection and body-weighting
were performed at the beginning and end of the trial to evaluate the feeding effects on bodyweight gain,
blood physiological parameters and serum biochemical index. The results showed that the nutrient com-
ponents of golden needle mushroom barn was similar to straw and maize yellow storage; The best feed-
ing combination was maize green storage (50%) -+ golden needle mushroom barn (30%) -+ beef grain
(10%) + bean curd residue (10%); The best combination significantly increased bodyweight gain
(P<C0.01) ,reduced the feed cost and had no detrimental effects on blood physiological parameters and
serum biochemical index. To sum up,golden needle mushroom barn could be used as roughage for beef
cattle.

Keywords  Flammulina wvelutipes substrate; nutriment assessments; utilization of mushroom

bran; beef cattle; in vitro rumen fermentation; blood biochemical index
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