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7 R B EE A 23 ) 930%60%, AN EE, FAEREARF. W HN45d, 055 dRlim40 dik
B GERERY: 1) BB BRI L 23 51 4% RN2% 1 7 I 75 60 765 T A R o I O e, HL3E
M5 R S BB, 5 AR WA 070 R R U R 2T 4 rP P Uik £ 4 R R 0 6 2T 4t 2 4 30 PG
T8.78% 11.56%A118.88%, #H & FHFUNFL A 70 & 70 i 1719.32%418.29%, 38 i % B % B1 % & AKX
£3.03 pgkge 2) FHIERAEFEREZE RIAEE (P>0.05) 5 B KA i 15 B R LA In b1 1
G, AR50 (R A P38 H I A D e g, R LA A BN S SR R R 7
TRV N L A9 A9 30%0 M A Ll , - TR A5 660 25 BRRR DD RH R I EL B R 30% B (A 2 L P38 HIB 3 R T iR &
EiEE, RIEIEE. 4RIUR, MHEMISBURREA S04 M, 78 KB b iR In4% ) SRR 2% 11
Bk K AT BT BRI R 0T s R B 2 TR R ADASHEE 1L 2 TR S o ] A3 0% g e o
K AEORERE RRER: Skl AR
& 7258826
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26 BEATA EORIRDRHEA P BOR B A 0 AR 2 R SOR R T I i

27 R R DA b 88 0 5T R BB O T S JEURE, el 2 A AR A MBI LARODN I ) ) B AR

28 WEZHITURY], ERAZVERR AN E AR S AT R T S AR (FOKRREATRL R

29 KB FAREML ERETREEL NERC, FTORED o (HE TR FEBEARE . M. oK

30 O LS FEE S AR R R, REOE FIMEZE L THAERAR,  OA BELRS R — AR F R B ASST, T

31 A AR R ARDRL I ) T A RO TR 1 3K — I L, R Il ) A 0 R A D e o e A Bt T MR Y 2T 4 R AN

32 LPYERAY, IREERREREVEAZIKE, A5 T R ASYIE AR . IR 4R E

33 WIS, DR e A g R A U A 10100,

34 A it 2 OB PR S A AROR T8 7, R B B R IR AL S oK, A48 8

35 CHUERHELE, 2 —F 0 R bR AR . ZIOTRIIART AR, RN 2 2T e AR ]

36 PERL. BRIk, A6 FEMJSBO A 60 56 o S B kB B A S BT R, DA DR RO DR 1

37 VEE. AUES RSN JF LA R RN A A 6 2 RO ERDRF R Sk L SRR, R T A I A 0 2

38 WEHRTRINT DSk AR R RE R, DAIT AR A s R B, R AAOR Y RS S R S

39 1 MBSk

40 1.1 RIEHE

41 At 7 T A e R G N b b B P A PR A I, EE RN TR ZhE . S AT

42 ZWEISNE B BRVE A T . R IEORVE TR WAL o I RS FH 1T B 2 ot AT SO A e (EMD

43 R (NS FBRE . AR . SFATE. KB ADCE A, i E#IY21%x107 CFU/mL) .

44 Rl OREEIRVE IR KT

45 Table 1 Nutrient levels of fermentation raw materials %

BIgE| T FH T4 PR LT 4 Bk e T Y LIV FHLER A 5
Items DM CF NDF ADF Ash CcP
HHUTE R BE Pleurotus eryngii waste sticks 93.50 27.21 66.26 51.32 11.34 9.68
%k} Bran 92.00 6.08 29.58 7.40 3.89 16.01
4l Soybean meal 90.45 6.08 12.12 9.10 5.85 45.63
46 SM{E Measured values.

47 12 WEikt

48 12,1 I 1 —— A AR A

49 Ak SR SR R TR O 1) 5 91 43 B 4% 4% 4% 812% 2% 4% 2% F12%; ff FHEMJE
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50 WONKEER, FERRECH0.16% CTHIRIERLD o AR ER S EMOR FERE T R P 25 TR & 38 51 00
51 BKEWWEIW/LARAER, MRk, FMECE3AEL, iR (30+2) °CKRE#12d, JFEM
52 BF, VEE RGN, O R ERE T A A T A R A 0 R TR, R L AR DR AT L 2 1
53 R
54 122 WEe2——AFRIALE
55 TAFR R T-20174E4 H 23 H — 201746 H 6 HAEBRE B XS i B AL A TR Bl S R A EA T . B
56  HHR45d, BFES dFEEAFN40 dIE . ERAE N (27.9844.95) ke DkiliFE (FBE) 60K, 1%
57  [EEEBENL Y S, BFEE3AMRIRAM2AN R4, BN EE, BMEE4HAE.
58 RIS (AR FRARAE) NY/T 816-2004FRHERCH . 75 ORIIE &2 IR RR 2 1 oA BE /K -F —
59 BUNTEBLT, 06 ZH DR A A R IR AT S0 BRI DR R, S L ARDRR o L 53 3 30% 45%. 60%:
60 X IR ZEL A FH AR i TR AT 60 4 BRTRR AR SR, 5 ZEL IR A9 3 50 930% F160% o 136 PRl Fle 4 VR 4 UK RE
61 AN, ISR AR A 7K AR 2
62 I TFHERT RS E S . IR AU, G B A o W0 F AT A& I ia 9%, e 3R B AR A
63 MM, LEZHSFARE, FEH 08: 00 K& 17: 00 8k 1K, HERE, HIOKEMK. kH R
64 TEFIRMEIHARERT 1 REISRTR, SiERER.
65 22 RWBIRAR I E KT OUTHEAD
66 Table 2 Composition and nutrient levels of experimental diets (air-dry basis) %

R T A 00 0 AU AR o B A5 O R T A S 2t R 7 LE 451

Fermented Pleurotus eryngii waste sticks Unfermented Pleurotus eryngii waste

WiH Items

feed supplemental ratio/% sticks supplemental ratio/%

30 45 60 30 60
J5UE} Ingredients
Tk Corn 41.70 28.15 16.09 41.70 16.09
Al Soybean meal 11.50 12.00 13.00 11.50 13.00
%k K7 Bran 12.40 9.00 3.50 12.40 3.50
KRB TE T HE Unfermented Pleurotus eryngii waste sticks 30.00 60.00
R I 75 B R Rl Fermented Pleurotus eryngii waste sticks 30.00 45.00 60.00
feed
SRl Rapeseed oil 1.10 3.00 5.00 1.10 5.00
Fi¥ Limestone 1.20 0.60 0.01 1.20 0.01
/NFFT NaHCO; 0.50 0.50 0.50 0.50 0.50
WEREAS CaHPO,4 0.10 0.25 0.40 0.10 0.40
1k NaCl 0.50 0.50 0.50 0.50 0.50



WEEL Premix!’ 1.00 1.00 1.00 1.00 1.00
&1t Total 100.00 100.00 100.00 100.00 100.00
H KT Nutrient levels?

T¥% DM 87.27 87.59 87.92 87.87 89.12
HEAQR CP 13.47 13.82 14.17 12.91 13.05
#5 Ca 0.96 1.00 1.05 0.87 0.87
WP 0.42 0.44 0.45 0.39 0.38
JHALEE DE/ (MJ/kg) 12.29 12.16 12.10 12.24 12.00
Rt fiE ME/ (MJ/kg) 10.08 9.97 9.92 10.04 9.84

67 VAT 7 IR ELE One kg of premix contained the following:VA 250 000 IU,VD 50 000 IU,VE 125 IU,VB; 500 mg,VBo
68 12 mg,P 18 g Mg 2 g,Mn 1.5 g,Zn 2 g,Cu 250 mg,I 50 mg,Co 15 mg.
69 VWAL RE ARSI RS TR, JE4 1 SEIE . DE and ME were calculated values, while the others were measured values.
70 1.3 PUSE FEAR AN E TV
TU 1301 AT A G s T R ORI PR A T Ot U 2
72 1311 EEEE
73 SEHF ARV 5, 3 A NERE . AV R BORE P 46 o) A PR A o ot T MR P e R A7 IR B VP
74 g0,
75 1312 REERAESCE IR BT
76 B 3 g RIEEFDRMEERE, I 30 mL 258 T /KRR 40 min Jo FIERBETHIE pH;  BUR BRI FE A 72
77 REHORHEIENE IR (lactic acid,LA) & &U2B1; F4 5 [[U % (dry matter recovery, DMR) Fl5 443
78  2F (gas loss rate, GL) i+ H AR F:
79 DMR (%) = LG FEah IR X RIS FEah TYIRE R o,
RIEHT AR BT X R EERT R T

20 GL (%) — SXBERT A k5 — R o B il o X100.

REERT FES TR X ORBEET FE T & =
81 REEEE R G HFE B T AT RMAE, 65 CHMTRIEE, 4 24 h 7 FE R 40 Hf, 3648
82 &M TR EIE AL K A I E G K A JETHEAR B M AR B GB/T 6434-1994
83 o MRVEVRER A 4E 5 S I NY/T 1459-2007 Ml 5€ ;. PR GREF 4 & 244 GB/T 20806-2006 Ml 5E ;
84 AR R TIEGEGRAYE SRR RA S S BN EETFEAR MK (Ash) FHEIEM GB/IT
85  6438-2007 M5 ; HHEE A EA% IR GB/T 6432-1994 W52 ; I MERKAL & Y) & B R AR — R Lt
86 EME!; FHHWE B H T AR I Z A EAR R
87 1.3.1.3 T EB: (aflatoxin BLAFB) HIMIE
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o M 827 F By & = A F 55 [H Beacon 2 A AR 10 B H K By BRI G N PR B0 (ELIS A ) PRSd A
TGRSR, TR IR A S, AR 3k [ # i  w) A2 P ) Multiskan-FC B2 EEFRAY .
132 A PERE R 2

PRI . IERIIEE L RS LR BRI ARG ERIR E, 2 22 ki E, P H M E.
PRI E 5RO R ey BLEN: TR EREEEGE L I, WEME A R E S 5T 5w
TR 1% (3R A
1.4 Ko

BRI H G R SPSS 20,08 AT H K 3R 77 270 M, I Duncan A #EIT 2 L, LAP<<0.05 8% 5
B E VR
2SR50
2.1 RIS 2 TR R O LR VAR

R TR A 0 45 DR AR PR R 3 S B, T AR R TR P BRI 2 1 o R TR S B0 48 R R DR TE R AR I T K
A, FUBAAEL, TRTISR, AW E R AL R Ak .
2.2 R 4 TR R R R BRI B IR RS 3 T

HI 3T, SRRk B VAR T L A5 ) 5 T A5 0 2 AR PR (I pHEE I AN 2.2 (P>0.05) o Jk B A M
ISIMELAT] 73 730 4% M4%  2%FN2%I0] K I A5 6 2 DR AA) R DMIR S 2 8 T Hof 41240 (P<0.05) & %k
BN SR I G5 73 30 A% RN 2%, R T A 60 g RDRRARDRL IR GL 2 25 3 T~ HA 2 (P<0.05) 5 KA
FAGS I ECA] 73 530 4% F14% « 2% F4% ], R T A 6t 2 DA ARV ) LN 25 832 35 T 2k BRI SRR e
B N2%F12%Hf (P<0.05) .

kR R HITIN L 53 T 4% F14% A% FI2% T, A B 2 R T RL IR AL AT 4 . rh M ek 27 4
RERPEGR A4 2 BT HAL (P<0.05) + FRE AT HIR LB 53 3 2% F2% 0, LR

BEART HARA (P<0.05) 5 FkE A GRS LB 5 5 4% F12% 2%F12%E, MK & R 5

«.H

HoAthdH (P<0.05) + %k B A SRR I ELA 53 9 4%A14% « 2% M14% K, KH 2R 1 o7 & & 35 i T HoAth 240

(P<0.05) 5 HkBFIGHIININEL B 53 5 R 2% 4%, LA & & 2 m T HARLL (P<0.05) 5 kA

SAATRINECH] 73530 2% 4% 2%AN2% 0, FETE KA S Y& B 82 e T HAb24 (P<0.05) .
3R B0 O B R BRI S8 TR B

Table 3 Fermentation characteristics and nutritional components of fermented Pleurotus eryngii waste sticks feed

WiH Items %k B2 A1 ST N Lk 5] Supplemental ratio of bran and SEM P8 P-value
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123

124

125

126

127

128

soybean meal

4% 4% 4%F1 2% 2%F1 4% 2%F1 2%
4% and 4% 4% and 2% 2% and 4% 2% and 2%

pH 4.59 4.59 4.62 4.61 0.01 0.68
T EYZE DMR/% 99.70 97.77° 97.05% 99.45° 0.35 <0.01
SRR GL% 1.32° 2.36° 1.41° 1.45° 0.13 <0.01
AR LA/% 0.16% 0.15 0.172 0.11¢ 0.01 <0.01
FL£F4E CF/% 25.10° 24,820 25.48 25.58 0.10 0.01
BRI A 4 NDF/% 58.77° 58.60P 59.822 60.12¢ 0.21 <0.01
FRPEV 4T 4 ADF/% 41.74¢ 41.63¢ 42.33b 43.81° 0.27 <0.01
PLYEE HC/% 17.04 16.97 17.49° 16.31¢ 0.13 <0.01
A4S Ash/% 11.83° 12.28° 11.71¢ 12.01° 0.07 <0.01
MEA CP/% 12.19? 11.550 11.96° 11.26¢ 0.11 <0.01
HHLA OM/% 60.40° 58.51° 61.45° 60.37° 0.34 <0.01
AIEPEBOK IS WSC/% 7.08° 6.75% 7.922 8.007 0.19 0.01

AT RS R A VNG FR30R 2 R B (P<0.05), HMIRAKETFREREZERAREP>005). FLEM.

In the same row, values with different small letter superscripts mean significant difference ( £<<0.05), while with the same
or no letter superscripts mean no significant difference (P>>0.05). The same as below.
2.3 R B0 g VR R TRk ) D) AR e ) 5

FHRATT R, RIS iR 75 i Bk R i B B R B S B EE R (kl DAR#E) GB 13078-2017
BRIV (1020 pg/kg) W.o kBRI ERIE I tL @it 35 ih B 58 2B S & A B3 (P>0.05) .

LB IE,  SORAANEK B I EE A 4% N2 % i) A T A4 00 2 R R RL A I it B e, HL B B B KBy
EEBUK, DR RC Ty AR I 2T AL R, IR AR T T J WL = T MR B

T4 REEAMEERR R ERERB SR

Table 4 Aflatoxin B; content of fermented Pleurotus eryngii waste sticks feed

kB R G RAA N EL ] Supplemental ratio of bran and SEM

soybean meal
WiH Items P 1l P-value
4%F1 4% 4%F1 2% 2% 4% 2%F 2%

4% and 4% 4% and 2% 2% and4% 2% and 2%
i &5 Bi1 AFB1/(ug/kg) 4.11% 3.94b 3.03¢ 4.712 0.20 <0.01

2.4 IR 00 s T R TR RS o 3 A P R ) R

HRARHL, SALLER A IR E IR E (P>0.05) ; fHBEA AT A 660 405 BB AADRL S I EE 451
(RrdE 0, A = 1A P 5 R T2 1 AT i/ i S RFE LEAT G N A 3 o 30005 IR 1 it s T A e
IINALIASE L P8y HE TR R 8w 30% R A WA 6 20 G B 2L, RF L LR AR T-30%
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KRB B 75 RN N, ZRIBAEE (P>0.05) , TAREAHZE i (P>0.05) ; 60%K A
i 75 TR VAR AN DN AL ARG EE L PR H B TR B 8 RIS R T 60% K R P B 7E R AL, R
H LS T 60% A K A Mg EEE RN, Z5WAEZE (P>0.05) , AERANZERSEALE (P>0.05) .

LREFEIE, AETARE AN IN 3090 5 B 7 00 7 T B D et RE A0 AT IR PRI R IR
RS R W BORRARDRERT L S A RE

Table 5 Effects of fermented Pleurotus eryngii waste sticks feed on performance of goats

. . . R TR A W 2 T B
R T A A 3 TR AR o LA el
Fermented Pleurotus eryngii P1E
Unfermented Pleurotus ~ SEM
TiH Items waste sticks feed supplemental P-value

eryngii waste sticks
ratio/%
supplemental ratio/%

30 45 60 30 60

447 Initial weight/kg 2781 2756 2692  27.63 29.04 022 092
K #E Final weight/kg 36.03 3550  33.24 35.07 36.05 024 091
k1 #E BWG/kg 8.22 7.94 6.33 7.45 7.01 083  0.54
S H I E ADG/(g/d) 182.60 17630 133.15  165.37 15574 093  0.49
THIFCR & E DMI/(kg/d) 1.42 1.47 1.38 1.32 1.51 0.74 0.59
BIEEL F/G 7.95 8.36 10.10 8.01 9.91 2.77 0.09
TR % Feed price/(78/kg) 1.58 1.47 1.41 1.49 127

TR A Feed cost/(Tt/kg) 12.56 1229 1424 11.93 12.59 0.99 0.45

30 R
3.1 AR A 0 g AR T S5 S

RS B A R AR R R, AR, 2 B 2R 2. RIS FFFSER
WK E &Y, KAV SRR, SFFR05Fasl @l mmlE SR, X
WRANE FRAE BRI AT A P s U0l TP B O — 658 TR R A B T2 R0 5t . IR 4e 450753531
R B 2 AT R R 7 e AP 2 e R A T 2 TR, R SO TR AR P A O 2 4 36 11 e i 30k 47.20%, KL ER 3R
B 6.12%M N 13.84%; 7= E USSR m R (1 2 5 BOHORL 5 (BRI SR 4 IERET
FURRBEINEL BN 123, BEWASINE N 3%, 35°C NAKEE 15d; IRIREEIILL 88% ) AVl 25 TR MR . 2%
PREE 10%I0 %K e RS2, EREKEE 1:20 R BE 28 °C. pH HARMIZAME N, /5 Hefh R 2R
WEERER R 11 d, BORRTRDRI B AR B FURTR 2 0 2 270 ol LR AT $2 1 17 68.54% A1 132.12%; ZFHREF120
WHALRM, B KA 90:10, FLERE:BEBFE A 1:3. KR ALy 28 °CH B v kKM & i & &
L E] 18.24%

ARG S5 R LT, TORARNER K NN LE A1) 73 59 A 4% N2 %o 1 2 19 1A 6 2 TR R P et i I9% i e £, HL 3
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ME =B S B KIEJG 5 R R0AR UM 2T 25 & B R AK 17 8.78%, MMk 4 4 & S MK 1 11.56%,
PRVE BB AT 45 R PRAR 1 18.88%, ME SRR 119.32%, MAKD SRS 18.29%, HMERHR
B AR 453,03 pg/kgo BRI 2 0 75 ()t 06 1 AR SOV RE T ORISR P K — 0 AN R, TERIER
T B 1 DR RS SRDRSHE VS I3 24 LU A 1) SR AT R AR FR T RIS TR, R T EMUEIB (0 B A B 4
AR, IR BRI AR TR B RUR B RRCY . R W R A R . FUEREA L 2F AT B A PR 1 R
U=, A PR A AR, & DML, AR LR T R A, Db B AR
KA AR, A RO ) 3 i 8 3 KB, 7= 2

3.2 R i R PDRERS 1L 2 AR P PR R I S

W TR P S AR . TREEFERMAR RS ES0OWN, FHRLEOMEE, S5
VIR AT IR MR A P R o B I EM BRI, RECACA S0 RO A, FRAREF 4RI, AT 4
SRUCERAR, dREAEF 1. HAT, OF —SefaE T oo i s in e e & I 26 AR P e i s, (2
HBSE RN E] 3 N o T2 WS (O 38 2% 1y 2 PR P AR I 20%6 11 745 6 235 BT m] {45 R 2 1) Ui o
#4033 JG. Fazaeli S5PI7E P £ IR h URE 20% LA R 22 RE Bk, 2 H 34 AR TCR & B3 22 R A
B3, HAEMHER. ZRESCH 5%~15% T 5 FEE T R ERBANE R Tk, WEMZGES
PRk A i tE o 2R LSRR L 2R F AR 20%% 1045 075 B T B A 2 A BT . BT IE SRR
IR 2R AR RN 12%~20% 1) K B 25 i 2% B AR, S8 H M B nT A 3 122~ 137 g/d, VRN 10%
(Bt R, M AR ARt e tE . BSOS, FEDE AR 1L 2 N R T T AR 1103
IRINEEH 9 50%.

A6 FH A T A 60 2 s R k5 AR e 1 A 1 R AR A A R AR 2 S L =, 5 SRR T AR A A
OB 2 AT, (R 2 TR 0 2 A AR AR I B A8 P 18 Ak 6 = B 2 7 R B T B, B AR L 24
R G EEANBUOR S FESRCE TR ITECH] (30%) I, PR] R A T 785 6 6 T A A ek F)~F- 57 1 98 2 M4 1 B 1)
rei T AR R T A 60 0 PR R, ek LR T UM R I A s B 3 5 01 6 05 450, BT IE SO A
5 — 5. J R — R P 2 A B A B B AT R B S BT e R R AR, SRR P
TR ZREAE, KRS UENEIEE, 5T B R R A Fm R, Rk
YRR O 2 PR BEAE SN TS LI BT, PR 2RI AR, YL S AR S K S T T B AR
TERT, TR EN 5 3 B DAL A P VGV A F 230, DA S8 A PR i B s DR AR AU e A R AR B2 Ll R
T S s AT R DR LV A 2 P R ML 57 SO AR

4 5 »
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O HEMIRR, WS INA% SAARI2% %k B TR AN AR, T $2 T A 18 A5 B0 2 s MR DDAk P A 19 o
@) L1 = PR A 5 113 0% A2 18 1A 0 2 B AR P el T DA B A B MR AUR

EEPUE

[1JPARK J HKIM S W,DO Y J.et al.Spent mushroom substrate influences elk (Cervus elaphus canadensis)
hematological and serum biochemical parameters[J].Asian-Australasian Journal of Animal
Sciences,2012,25(3):320-324.

[2 12t 2% AR, 2= MG 1 . B P TR R A PR = 3 M P (10 2 FH 16 0] BB T 78 AU 12,2005(8):69-70.

[3 125 K%, 25 1 2 R 4 47 = HDORR A K ) ) M R 36 [9]. 7D T2k, 2011,32(3):33-35.

[4 1 3CHEE SR E A N AR, 55 T KOS T R AR AL B 5 ) Ll = E B ORI BT T4 15 (1] BB AR 5

= H.,2012,37(4):29-32.

[5 155K, £ 704 R0 i, 55 . R B B AR 78 1 0 0 4 A 7= P e % IV A A0 Fia b 10 52 e [0, o [ 4
#1,2013(11):10-12.

[6 1 E 75, B gl i, b B 5, 4 AT B0 20 e R 04 TRIZ . PRSP R AR A (0] ) T2k, 2013(9):33-37.

[7 1 5EA0HH 0 98, 2% 2 4~ 2k R B e MR P - 19 e X6 (0] 99040 & U5 12,2016,37(6):10-11.

[8 JKWAK W S,JUNG S H,KIM Y IBroiler litter supplementation improves storage and feed-nutritional
value of sawdust-based spent mushroom substrate[J].Bioresource Technology,2008,99(8):2947-2955.

[9 T, 2 53 AR ANTR] )2 il o) 751 8 1) SR KRR R PR 2 AR [0 24 AR & A,2011(3):32-33.

[IOJPHAN C W,SABARATNAM V.Potential uses of spent mushroom substrate and its associated
lignocellulosic enzymes[J].Applied Microbiology and Biotechnology,2012,96(4):863—873.

(L1 X HT A it 32 22 35 WPl A 6 3 ) 5 0T PP AR (490 (9] 1R T0MK,1999,20(4):3-5.

(12125 Mibm 75 o) 55, 5 A AR WA e e Rl e LR 25 B R 0 5 7 92 LU e 20 W [0 DR 58, 2012(5):37-39.

(131535, & W, P17 T AR, 55 0 0 R I i o DM AR P R FLIR (D). & i BH£,2008,29(6):357-3600.

[T4]OWENS V N,ALBRECHT K A,MUCK R E,et al.Protein degradation and fermentation characteristics of
red clover and Alfalfa silage harvested with varying levels of total nonstructural carbohydrates[J].Crop
Science,1999,39(6):1873—-1880.

[15]82 %5, KR FE 25 B F R B RS 5 R I 9 3k e [0 e Bufoll BH42,2016,44(9):78-80.

[16]XU F Z,LI L M,XU J Pt al.Effects of fermented rapeseed meal on growth performance and serum

parameters in ducks[J].Asian-Australasian Journal of Animal Sciences,2011,24(5):678-684.

9



204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

(171852 05 kg o, eI A4S, 56 TR 2 B R I M 280 I 78 72 A8 AT 9 (0] TR 9E,2017(2):23-26,36.

[18] 2% & ¥, 25 6, 15 6 &%, 46 . /9 R0 v e i 19 )Rk 0 n T O ) 5508 Ak (0], RO A
P=,2016(5):156-158.

(19145 R, F 40 3%, J8 B ==, 55 AR W 49 05 R vk 1 46 Ty e Mk e 2 0 60 08 4 ) 19 9 57 (0] 4 Bk I
k,2015(10):47-52.

(2012 4%, BN, P 4 U VR DA R I RTARE A 7= ARDRL R W18 B0F 7 (] 4RDRH 98,201 0(7):37-39.

[21]1XU C C,CAI Y M,ZHANG J G,et al.Feeding value of total mixed ration silage with spent mushroom
substrate[J].Animal Science Journal,2010,81(2):194-198.

[22]7K 38 5, F 75 5K A1 5, 55 BB () R (-5 T ROR R O] Ll vE 4Ok B 72,2016,44(8):1197-1199.

(23185 2 W, Bl 7S B 55 55 . TR = 8 JIES R e A I R AT T B P 5 SRATE 72 [0]. 55k 5 3 44,2008(4):47-49.

[24]FAZAELI H,MASOODI A R T.Spent wheat straw compost of Agaricus bisporus mushroom as ruminant
feed[J]. Asian-Australasian Journal of Animal Sciences,2006,19(6):845-851.

(25175 ¥, T3k VE =2 56 405 660 20 1 0 4 VR A L ARRUR IR 2 L 3 PR O 1 S T (D). BT 22 A T A A T 4
##,2016,7(9):3623-3628.

[26] 56 /3 1E, B8 < ¥ X 406, 45 . 4o B 4 &7 R TG 1) 9 /R 1L o 42 VR G B0RE FRR 1 B A 00, A AR
#.,2016,52(15):27-32.

[27] 58 75 1E B 6, B0 4 W5, 55 . 4 BF 4 BB IC ) 0% 2R LD 3E 26 0F A TR A BURL HOIR B 9T 0], b [ 4
#1,2017(3):37-40.

[28) R NE 22, AR 5, B IZE T, 56 . 75 60 26 TR (K 7R AN B AN B L AE = FAR T 1R 82 FE 28R 0] 22 R L
5.2017,45(3):117-118,166.

[29150 /3 1E B0 <6 6 X 8, 55 R I < Bt 26 A0 R Y8 /R 1L = A K 7 1 AR L Y A2 A 48 s 1D 5% W 0], DR A
7,2015(23):33-36.

[301 2= &, 1 22 FH, vh 6 %7 . L R B A0 2F 4k 3% I 6P RS B9 0 R B ¥ B2 WA [0, B R Mk K A A
#.,2008,31(4):86-90.

[31]5% 3, A vk, 40 M AR, 55 A TR RS VG 5 B A 00 A S A AR (], o B 3 Rd2,2016,36(1):71-73.

[32] 52 58 B, 96 & 46 0 5, 55 0ROk W AEORE R L 3 AR TR BRI R M ], B M R Ak R
.2013,41(6):134-137.

Fermentation Condition of Pleurotus eryngii Waste Sticks Feed and Its Feed Effects on Goats

10



232

233

234

235

236

237

238

239

240

241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

GAO Xuhong! DOU Linmin> LI Jiateng! CHEN Lei> ZHANG Enping'”
(1. College of Animal Science and Technology, Northwest A & F University, Yangling 712100, China; 2.
Shaanxi Chinese Mushrooms Tech. Industry Garden Co., Ltd., Baoji 721000, China)

Abstract: To explore the suitable fermentation conditions for Pleurotus eryngii waste sticks (PEWS) mixed
with soybean meal and bran, as well as the effects of fermented PEWS feed on performance of Matou goats. In
test 1, PEWS were used as the main raw materials, and different ratios of bran and soybean meal (4% and 4%,
4% and 2%, 2% and 4%, as well as 2% and 2%) were supplemented. The fermentation agent was effective
microorganisms (EM) original liquid. The moisture was adjusted to about 30%. After 12 days of anaerobic
fermentation at room temperature, fermentation quality, nutritional components and aflatoxin B; (AFBi)
contents were evaluated. The best combination was selected for feeding test. In test 2, sixty Matou goats
(wethers) were randomly divided into 5 groups including 3 experimental groups and 2 control groups.
Fermented PEWS feed supplemental ratio in experimental groups were 30%, 45% and 60%, respectively, and
unfermented PEWS supplemental ratio in control groups were30% and 60%, respectively. Each group had
three replicates with 4 goats per replicate. The test lasted for 45 d including 5 d of pre-test period and 40 d of
test period. The results showed as follows: 1) When the supplemental ratios of soybean meal and bran were
4% and 2%, respectively, fermentation quality of fermented PEWS feed was the best, and the content of AFB;
was lower. Compared with unfermented PEWS, crude fiber, neutral detergent fiber and acid detergent fiber
contents of fermented PEWS feed were decreased by 8.78%, 11.56% and 18.88%, respectively, crude protein
and crude ash contents were increased by 19.32% and 8.29%, respectively, and AFB; content as low as 3.03
ug/kg. 2) There were no significant differences in performance of goats in different groups (P>0.05). With the
increase of fermented PEWS feed supplemental ratio, body weight gain (BWG) and average daily gain (ADG)
tended to be decreased, and feed to gain ratio (F/G) and feed cost tended to be increased. Compared with the
supplementation of 30% unfermented PEWS, the supplementation of 30% fermented PEWS feed had higher
BWG, ADG and dry matter intake, and lower F/G. In conclusion, using EM original liquid to ferment PEWS,
the supplementation of 4% soybean meal and 2% bran can help improve fermentation quality; the
supplemental ratio of 30% of fermented PEWS feed in diet for Matou goat is the best .

Key words: Pleurotus eryngii waste sticks; fermented feed; Matou goat; performance
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