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FIFHARAE Wy 75 7T (R 5055 4 S AE Y MR o ML )R
O D A F T R R RS e PR RO R
FEY IR A R §%3% 52 (lotus receptacle, LR)
NP TR ) AR R S B R
B YR RIR R B G Y . BRI LR A%
TEACFI IO 58 F 2R P e X HOE R | ALl R
LR YESFY) B D) S AR T 24k, SEBRREA
BRSO LR A I G Y, AR
b Bt 2 5 25 0 AR e ) R B TR | Tk
AELOT AR A E T LR R R A HEE T
ZHRTEME R PR LBE ST, LR B & EAE T R
FW I, AR KSR €0 R JFURE, AR AT S 5T
T LR B R R BOUR M Y @ B VR R T
LR Bk A6 2 W B RE 0 Analifh T.25 . b,
PIASEED I T LR AR £ 0 R B 4 4R im0 i
BEE, AR AR AV WhIE R W LR 1T DU Ry 2R 4 i
AT R R . LR AR A 52 2 Al 5 JL kL 3R
TERR P FFE = X N E AR e & iz i H
R DL FLARDR b I A9 AH DG 98 il e = 0
FEA BRG] A 18 A AR, 48 5 S8 B A= 7 i H Y
BAa AR, Hik, A5 LL LR X4, 50 Fr Hw
LB TR L8, FE 0 AT (40 3 aod ) (%5 Lt L
F(CRBIPH LL2E F) FAR I LS (b B A
Hu 5 LA ) S s, T A N I A A I
5, WAL PR LR ZEAS [R] PR 5 A b i il A M6
S HAE R A P R G BRI SR 2 AR A

1 #MR5FZE
1.1 HRRESHE

LR T 2019 4F 8 Ay REAmMEAET R,
B2 500 kg K5 09 LR, [ R B T4 R4
2 kgkEfh BT 65 CHE 48 h, THEFEF kR 40 H
i 5 T B8 R A 4 B IR LR T4
PR ol o 8 R P 9 AR A RS
1.2 AEEREEREHKE
1.2.1 e 5l g im

R T 2019 4F 11—12 H 5 76 R A £l #B
SRR LIRS N HEA T R R R B L
DXL R G 3 1, P R 243 30l R TR R (i 3 5%
F I L 2 R AR 3 L) AT LR B AR 36 At )RR L £51]
(0.20% 40% 1 60% ) ., LA 55 1L = Al A
TR 3 A P2 S ORI 56 B T, A0t vk o A7 A
PIHARAR I g B> TR P e B AR O R 47
REAMIITA 7~8 A 12 H, Frikil ¢ S b
LU FRAR I LU R 4 501 ol (22.361.18) kg,
(30.27+1.30) kg.(16.84+0.77) kg, & AR E
YIBERLr g 4 4 (FE2H 3 H) , 43 1) ) MR S Al )
A3 A 0 A R g U0 S B e SR T B
FEARIEZE (1.5 mx0.8 m) P, & Al 4] ARORS HL LE
3:7,Z M NRC (2007) " A 1l 2 4 35 75 2 i
il , 3 Ff sk 56 4R RS2t LR 23 0 B2 AR 20% . 40% F1I
60 % Pt JE il 4 AR 1) B, BT A0 3 A PR o ok
LR 7 2% RE 1 A1 35 228 37 ) 5 10 2 UL 1k %
ST AR 4 B R R R (£ 5 mm, K
10 mm) , AR 2H 8 S FRKF L6 1

®1 ARARREFRKTE(THREM)

Table 1 Composition and nutrient levels of diets ( DM basis) %
Wi =P o) AR LB Substitution proportion/ %
Items Based diet 20 40 60
JF#l Ingredients
ST LR 20.00 40.00 60.00
Ze AR B HE Hybrid penisetum 70.00 56.00 42.00 28.00
KB Rice bran 10.00 8.00 6.00 4.00
T K Corn 13.20 10.56 7.92 5.28
=t Soybean meal 4.00 3.20 2.40 1.60
%k 2 Wheat bran 2.00 1.60 1.20 0.80
A1 # Limestone 0.10 0.08 0.06 0.04
/NJRHT NaHCO, 0.20 0.16 0.12 0.08
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2R 1

WA FE R AR QL5 Substitution proportion/ %
Items Based diet 20 40 60
BEIREES CaHPO, 0.20 0.16 0.12 0.08
&3 NaCl 0.20 0.16 0.12 0.08
Wi # Premix" 0.10 0.08 0.06 0.04
41t Total 100.00 100.00 100.00 100.00
EF37KF Nutrient levels?

HHLY oM 92.90 92.70 92.30 93.30
MHE GE/(MJ/kg) 17.84 17.44 17.45 17.02
e ME/ (MJ1/kg) 10.48 9.98 9.17 8.46
MEHA T CP 13.51 11.95 10.40 9.61
MK AT Ash 7.10 7.30 7.70 6.70
HhME PR £F 4 NDF 49.88 53.58 59.57 64.83
R e 4T 4 ADF 32.79 36.91 40.82 45.67

1) PR A A AT 5 iRl B $2 fit The premix provided the following per kg of diets: Cu 20.0 mg,Fe 80.0 mg,Mn 30.0 mg,Zn
80.0 mg,1 1 mg,Se 0.30 mg, VA 20 000 IU, VD 5 000 IU, VE 50.0 mg.
2) AR RE i EE , Hofh 35 R SEI{E . ME was a calculated value, while the others were measured values.

1.2.2 JHARAREH L

XA N A N AR R R IR e A S
SETRIRGE B AT, BT AT R 2 e IR
Gr—IK L, RS RE S AR A 16 d, H
BRI 10 d, I 6 d, F i 1) i 38 Ak ) R 2 Al 7]
B E A A E HIG S 0 B A4 75 2R B
i, IR BRI A 735 TR H 09:00,19:00 45 1
HEM SR 172, H KK, #1236 8% W = fn
FEE L Y H AR A 43 5 S 600,900 FiT 500 g,
I A A 2 AR S S R E B B, R
W IRIEWAEZEIR . A ERE, B H 0800
e FREURC A R0 A0 1 R HESS &, 2%
fii e B 5 10% HURE J5 ¥8 R AR A7 5 F %€ 45 200 mL
10% Bt 1R 1) SR AR PR, W BE 22 5 L, X Al B
PR FE IR G, b A ok B8 IS 55 R BURE 100 mL ¥
FRARAT o T ARACH 56 4 3 45 RS R A
FWERZERE D IR G5 T 65 CTHE 48 h, [
24 hiG FRE (TR ZERERI K 4y & ), PR 28R T
FERY IR 40 H 5 OR-AT 25 00 5 o 4 a6 = 1R i
W6 d RER RIS HNR GG T-20 Tk MR
FE o R TE I 4G S A5 A 3 H O g S
TR, e SRR E R TR
1.3 EHRiE
1.3. 1 I i i LS TR o D e

LR JAR A ZEHE ) T4 5 ( DM) % &t 4 R i

22105 CHLT Z1E & 5 19 5 o, HALE 7o &
M E 4 DM Rl KL K 4> (Ash) & &R
DMt &R EHE RN E R, ALY
(OM) &8 DM I 25 Ash [ E & BEE(GE) X
FHAE R B (JKLR-8000A 48 1 Y | 8 B
KRR A RA W) M E . HEH B (CP) & &#i%
I GB/T 6432—1994"" v 5 b 52 s KA 7 ( EE)
SR GB/T 6433—2006" vy p I 5 5 2
(TP) & 81 GB/T 6437—2002" "' v J5 ¥l 22
5 (Ca) Frir % I GB/T 13885—2017"") th )5 v i
FE 5 TP MEVE A AF 4k (NDF) R M 1% 15 £F 4k ( ADF)
£ R Van Soest' ' Y 7 (CAU 3848, g A
Al K2 ) A 5 R VR4 K BT % (ADL) % f %
18 GB/T 20805—2006 (177 113 %2 , KP4k
AR 58 v Y PR RS iR L IR 2 AL (KDN -
103F A @ BAL, LIFLFRALER A BR 2 A a2
1.3.2 IHEARK

e AR % SR R ) o 3R LT AL R 2 ] Adeo-
la" A KA

TR B R Y 4 1 R (%) =

100x (B ANIZE Y ) -3
ZE YRR ) /B AR E R
JEURHE B SR T RS AL (% ) = 100%
IR 1 75 25 9 B 3 UL T Ak R — (1 -
JEORHER AR S Atk T AR EL B3] ) > S At T A
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AL /IE SR R Ve R
JEORHE AR LRt AR R L 431
T M 1) U R AR SR AR T A 2
TR (g/d)= BAR-EEA-RA;
AIUER (%)= 100xTHA/ AR ;
BLEWFNAE (%) = 100xTTFL A/ WA
LR A3 e A XA
R fiE=0.82xTH 1L AE
1.3.3 LR HLARM A8 50 (G [EM A
Z M (A OB FE A PE € GI k) (GB/T
23387—2009) #3145 LR AR GI,
1.4 HiERIT5HH
DL S AR AT LR B AR L o R, R FH P A
R 20 iR A i Bl . R SPSS
22.0 BRAFH— R AR A T B A F AR IR A T R
E 50T, 3R Duncan R T E A,

2 ZREHH
21 LRENEFRSESE

LR ) DM g Rl & W& 2, LR
i GE M 16.95 MJ/kg, CP & & M 8.00% ,OM &
14 93.80% ,EE %12 4 10.00 g/kg ,NDF  ADF %
9 73.25% 1 53.00% , ADL & 85 5, N
24.72% ,Ca P &8558 0.41%F1 0.15%

x2 LREHNEFRRSSE(TYWRER)
Table 2 Common nutrient contents of LR ( DM basis)

i H Items £ & Content
FAE GE/(MJ/kg) 16.95
M CP/% 8.00

HHLY OM/ % 93.80
MR EE/(g/kg) 10.00
H R IR £F 4E NDF/ % 73.25
FRMEVEURET 48 ADF/ % 53.00
MR AR E ADL/ % 24.72
MK Ash/% 6.20
5 Ca/% 0.41
P/ % 0.15

22 AMFENAEFERSHORWBELERRARS
2.2.1 3 AR b R OGRS PR RILE SR A 1Y
FEULIH AL 3R A A

WAE 8% H W L 2 AR T LD SR X R R o6
W HLE IR BT R AL R L2 3, T AR DM

OM ,CP GE #I NDF 7 [N %4 7 18 N 19 & W1 1k
RITBE LR AR il i 3w RS, Hob i) DM
OM MR e B MRAMPH 2R B E (P<
0.05) . BFHW 2% A R b 6 B B 3R AR A
R 2 WLV Ak 2R 34 g T SR AR 1L S JLh DM
OM NDF fil ADF f) 35 W 7 1L 3R & 3 = T 9 ¢
(P<0.05) ,GE By R WL IH fb % 8 35 & T 1L =F
(P<0.05) . fRE 11X 1A #2 H DM NDF #1 ADF
WL A 2 0 2 5 T 3 (P<0.05) ,{H GE 1Y
FEWLIH b2 AR T8 5 (P<0.05)

RIS A28 AU A LR 2 AR Lb ] (% 33 i i 34
(K 3) ,60% M 40%FARA M 2R B 2w T AR
RAF 20% AR (P<0.05) o A [ & A4 1A 1Y
PREFUIFA Y I B E 2 5 (P>0.05) ,60% X
HEPYRITR R W E LT H AL U4 (P<0.05) ;
20% B ARLL I A AE Y 2=l Je s, ROl 40% 8%
R, HE BB EET 60% 5 C4H(P<0.05), %
WL 2R DU A AU R ALY 0
510 °F BAmig 1L 322 55 B35 (P<0.05) , 11
DU 3 = TR L0 E (P<0.05)
2.2.2 T R FE B HAE AR R RS 3R
A2 UL TH Ak 5 R LA 7 52 il

PR3 b B A LR R AR B ) B H 58 AR ]
FL 6 B RIS % B 20 1) 2 0T Ak R A AR Y
R WL 4, A SRR o DM GE #1 ADF
M FWIE IR S FE R VTR A R UTRUR VA A
FHAEAAAE N B3 2 (P<0.01) , X R K OM
1 NDF 1 2 WL Ak A7 75 1 52 0 (P<0.05) .
LR ZAC H ) 6 i R v 6 Fod s W0 37 20 1) 26
THALR KR DU A M B DR R AR 2 &
M) ( P<0.01) , % R AUFT A W 2 0 (B A2 A b 3550
i ( P<0.05) . WP 2 1Y 28 BAE AU IR E A7 7E
FHLH (P<0.05)
23 LRHAEMEFAHNIHNERNEULEREH
BE
2.3.1 3 ARESMXT LR F S IR 8 1Y
FOUIH LR A AL

WISE B L L SEAIAR U LS XF LR o6 FhE
FUE IR R AL R IL R 5. 3 4R 5
XF LR 6 Bha BILE I7 85 10 2 UL 16 R 3 JC B
X5 (P>0.05) , f@iE LN LR H1 OM, CP #il
NDF )& W A6 % A i, 43 0 R 40.89% ,47.61%
F1 41.92% ;W1 E%F LR ' DM Fil ADF (422 W 1k
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R A 40.32% 1 37.71% ; B L L 2F %) LR "' GE W& UM F i, b 47.18%

£3 3NTAFERMEARPERAEREIORIUELRR KB

Table 3 Common nutrient apparent digestibility and nitrogen metabolism of diets in three mutton sheep and goat breeds

Wi g =8 AL H A5 Substitution proportion/ % SR
Items Breed 0 20 40 60 Mean
FULH L% Apparent digestibility/ %
12 HS 54.80+1.71 51.82+0.67 50.42+0.99  44.22+1.46 50.32+4.17"
TH B L1 NB 63.36£3.36 59.12+1.50 51.13%3.21 47.02£1.53 55.15+7.06"
DM #WIE1L2E FQ 59.42+3.95 56.51+2.07 51.17+4.47  45.75x1.96 53.21%+6.14"
-6 Mean 59.19+4.60°  55.81+3.46"  50.91£2.82°  45.66+1.88°
WI7E HS 63.44+4.28 59.37+4.03 54.94%2.78  46.04%1.02 55.95+7.31"
ALY 13 NB 68.95+3.09  62.85+2.93 55.94+2.37 50.46x1.16 59.55+7.60"
oM faiE 1L FQ 64.69+3.69 60.62+2.63 53.61+1.96 50.67+4.45 57.40£6.45%
-4 {H Mean 65.69+4.08°  60.94+3.21°  54.83%2.30°  49.06+3.27°
WI7E HS 71.71%3.07 67.11+1.94 59.01+2.06 56.67+4.66 63.63+6.87
HHEE BT W1l NB 72.64+4.69 67.37+3.73 60.55+2.67 58.77+2.59 64.83+6.52
Cp R I E FQ 69.71+6.90 66.01+3.63 59.76+2.10 55.95+1.17 62.86+6.58
F-#4{H Mean 71.3524.63"  66.83%2.85"  59.78+2.09°  57.13+3.01°
W12E HS 55.27+1.42 53.33%1.67 51.79£2.07  49.42%2.42 52.45%2.78"
poN-iE 1L SE NB 63.20£1.76 59.16+1.50 56.80+3.20 56.10+2.10 58.82+3.47"
GE RE I FQ 58.62+3.81 55.33+1.85 54.96+1.95 51.43+2.38 55.09+3.47%
F3{E Mean 59.03+4.10°  55.94%x2.95°  54.52+3.07°  52.32+3.58°
B HS 55.23+3.58 52.14+2.44 47.14%2.40 43.87+2.24 49.60+5.14"
Fp PRV A £F 4 2V I NB 57.14+1.73 55.05+1.87 49.72+1.94 46.38+4.62 52.07+5.05"
NDF I 1L2E FQ 56.57+2.10 53.40+1.43 49.77+3.20  49.91+2.57 52.41%3.58"
- Mean 56.31+2.41°  53.53+2.11"  48.88+2.57°  46.72£3.89°
BIE HS 45.12+2.90 43.45+1.55 41.90+3.18 41.62+2.17 43.02+2.61"
BR 1 U U £ 4 13 NB 49.21+2.30  47.00£2.04  43.37£1.04  43.69£0.86  45.82+2.90"
ADF i L= FQ 47.54+1.84 44.99+1.77 41.21+0.92 45.64+2.45 44.84+2.86
FH{H Mean 47.29+2.73 45.15£2.19 42.16x1.98 43.65+2.43
AR Nitrogen metabolism
WI2E HS 2.47+0.27 2.66£0.23 2.96+0.15 3.51+0.40 2.90+0.47°
R LWL NB 3.3620.38 3.860.38 5.36+0.47 5.22+0.88 4.45%+1.02"
Fecal nitrogen/(g/d)  #&i5 111 FQ 2.16£0.50 2.25+0.31 3.06+0.12 2.69+0.71 2.54£0.55°
- H{H Mean 2.66£0.64" 2.92+0.77" 3.79£1.20° 3.81%1.27°
- W2 HS 3.24+0.81 1.77+0.29 1.65+0.24 3.03£0.32 2.42+0.85
ﬁéﬂ i S NB 3.21£0.78 2.50£0.44 2.28+0.23 3.03£0.38 2.76£0.58
Urine nitrogen/ NN
(2/d) g 1L E FQ 2.62+0.47 2.49+0.86 2.74%0.40 2.02+0.88 2.47+0.65
- H#{H Mean 3.02+0.68 2.25+0.62 2.22+0.54 2.69+0.71
i #7E HS 3.03+0.93 3.65£0.20 2.61x0.12 1.56+0.57 2.71£0.93?
Ymﬂﬁ . 13 NB 5.81+2.18 5.50+0.48 5.93+0.23 4.35+0.28 5.40%1.17"
Nitrogen retention/ - ) )
&1L FQ 2.3620.50 1.88+0.93 1.81%0.51 1.43£0.14 1.87%0.61”

(g/d)
SF-HI{H Mean 3.73+1.99 3.67+1.66 3.45+1.92 2.44+1.46
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i { b AR LA Substitution proportion/ % SEHI(Y
Items Breed 0 20 40 60 Mean
P £ HS 34.67+10.70  45.23+3.16 36.13+1.26 19.30+7.13  33.83x11.26°
’EL.‘M"' ) _ I ILYE NB  46.08+13.78  46.31+1.06 43.70+0.98 34.68+3.08  42.69+7.82
Nitrogen retention e 1
rate/ % WG IE FQ 33.11+7.11 28.65+14.75  23.75%6.56 24.22+5.39  27.43+8.81"

(
FHI{H Mean 37.96+11.24*  40.07+11.43" 34.53+9.35"  26.07+8.29"
W2E HS 48.16£14.17  67.41+4.71 61.32+4.09 33.63£9.82  52.63+15.66"
RAEY>= 8 ZILWILFE NB 62.83+x15.31  68.83+2.35 72.23+2.34 58.96+3.34  65.71+8.69"
NVB/% B L FQ 47.31+8.04 42.69+20.79  39.57+9.73 43.41£10.47  43.24+11.65"

SEH{H Mean 52.77+13.49®  59.65+16.64* 57.70+15.38" 45.33%13.29"
[ElAT SRS SAE B AR A R/NE F8f (a b e d) TR ER B E (P<0.05) , BFE R FRAHR R R 2Z R A B3 (P>0.05) ;
[ 5L BB R A /NG b (xy . z2) TR E R B E (P<0.05) , TFE BB F MR R REFSANBE(P>0.05), £
SIEJO

Mean values in the same row with different small letter (a, b, ¢ and d) superscripts mean significant difference ( P<0.05) ,

while with the same or no letter superscripts mean no significant difference ( P>0.05). Mean values in the same column with dif-
ferent small letter (x, y and z) superscripts mean significant difference ( P<0.05) , while with the same or no letter superscripts
mean no significant difference (P>0.05). The same as Table 5.

x4 AEAEREXEERAMERPENE TS RIHE LR GRG0
Table 4 Effects of two factors and their interaction on common nutrient apparent digestibility and

nitrogen metabolism of diets

15 H ES F{H P1H
Items Factor F-value P-value

FWIE 1L Z Apparent digestibility

il Breed 11.157™ <0.001
T¥ % DM QL] Substitution proportion 49.207 ** <0.001
2& HAEJH Interaction 1.637 0.180
il Fh Breed 4.197° 0.027
AHLY oM AR L] Substitution proportion 50.280 " <0.001
Z HAEH Interaction 0.695 0.656
fh AP Breed 0.919 0.413
HEH T CP AR LB Substitution proportion 29.390 ™ <0.001
28 H AR Interaction 0.119 0.993
Al Breed 23.578™ <0.001
ELHE GE AR LB Substitution proportion 13.690 ™ <0.001
2 HAE M Interaction 0.369 0.891
an il Breed 4.031° 0.031
rhPEVE AT 4 NDF B A5 Substitution proportion 24.284"" <0.001
2 HAE M Interaction 0.725 0.633
Al Breed 5.770™ 0.009
FRMEVE LT 4t ADF B A5 Substitution proportion 10.305 ™ <0.001
28 HAE ] Interaction 1.097 0.393

A AR Nitrogen metabolism
Al Breed 60.180 ™ <0.001
#%%( Fecal nitrogen LA Substitution proportion 15.358 ™ <0.001

A2 HAEH Interaction 2.342 0.064
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i H EES FAH PiH

Items Factor F-value P-value
ihFh Breed 1.265 0.300
JR % Urine nitrogen AL 5] Substitution proportion 4.173" 0.016
3¢ HAEH Interaction 2.561" 0.046
Al Breed 63.426 " <0.001
VLA A Nitrogen retention A LB Substitution proportion 5.030 0.008
L HAEH Interaction 0.843 0.549
A Breed 11.770 ™ <0.001
A UUEL Nitrogen retention rate A LB Substitution proportion 5.707* 0.004
2& HAE T Interaction 1.275 0.306
A Breed 14.170 <0.001
REYHH NVB Q5] Substitution proportion 3.399° 0.034
2& HAEJH Interaction 2.064 0.096

# FONEFIRRFE KT (P<0.05) , = FREF B R FE KT (P<0.01) . %o [,

* mean significant difference ( P<0.05), and ** mean extremely significant difference ( P<0.01). The same as Table 6.
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Table 5 Common nutrient apparent digestibility and effective energy values of LR in three mutton sheep and goat breeds

i i AR LB Substitution proportion/ % T
Items Breed 20 40 60 Mean
FWIHAL® Apparent digestibility/ %
W2 HS 39.94£5.22 43.86+2.35 37.17£3.45 40.32+4.43
T LI NB 42.10£6.77 32.78+3.64 36.13£3.03 37.00£5.81
DM s L ZE FQ 44.87+7.43 38.80+6.46 36.63x0.63 40.10%6.17
F-H{E Mean 42.31+6.05" 38.48+6.18" 36.65+2.36"
WI7E HS 43.07+3.94 42.20£2.27 34.44+1.61 39.90£4.77
ALY LI NB 38.43+6.98 36.42+3.60 38.13+1.11 37.66+4.08
OM fEIEILAE FQ 44.35+2.31 37.00+2.36 41.33£6.34 40.89+4.80
- H#{H Mean 41.95+4.97 38.54+3.68 37.97+4.46
W7E HS 48.71£2.86 39.96£6.46 46.65£7.27 45.10+6.43
HHEE BT S 1L NB 46.29+6.21 42.43%10.90 49.52+5.93 46.08+7.59
Cp fEIEILE FQ 51.21+12.15 44.85+7.62 46.78+5.96 47.61+8.26
4414 Mean 48.73+7.29 42.41£7.69 47.65+5.73
W12E HS 45.59+2.72 46.57+5.82 45.53£3.70 45.89+3.74
BRE LW 1% NB 42.96+1.23 47.20+6.66 51.37+4.36 47.18+5.43
GE I ILE FQ 42.18+6.07 49.47+10.59 46.63+5.83 46.10+7.47
441 Mean 43.58+3.72 47.75£7.02 47.84+4.89
W2 HS 39.74£2.62 35.01£2.83 36.30%5.01 37.02+3.80
VPR A 2 S ILE NB 46.74%5.00 38.61£6.72 39.20+8.31 41.52+7.08
NDF R L FQ 40.70+1.90 39.59+6.41 45.47+5.04 41.92+4.99
SE-44{H Mean 42.39+4.43 37.74£5.29 40.32+6.81
W2 HS 36.77+5.35 37.07+4.12 39.28+4.09 37.71%4.12
PRV VR IR AT 4E LI NB 38.15+1.11 34.61£5.97 40.01£0.45 37.59+3.86
ADF R Il FQ 34.74%2.15 31.72+1.87 44.37+5.01 36.95+6.41
SEH4{H Mean 36.56+3.29" 34.47+4.41° 41.22+4.02*
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&5
T b B A5 Substitution proportion/ % SEHI
Items Breed 20 40 60 Mean
£ HE(H Effective energy values/(MJ/d)
¥ HS 7.73%0.46 7.89+0.99 7.72+0.63 7.78+0.63
H L RE 22 NB 7.28+0.21 8.00+1.13 8.71+0.74 8.00+0.92
DE wIE L FQ 7.15%1.03 8.39+1.80 7.90+0.99 7.81£1.27
T2l Mean 7.39+0.63 8.09+1.19 8.11+0.83
¥ HS 6.34+0.38 6.47+0.81 6.33%0.51 6.38+0.52
ighge LWL NB 5.97+0.17 6.56+0.93 7.14+0.61 6.56+0.75
ME RIE L FQ 5.86+0.84 6.88+1.47 6.48+0.81 6.41+1.04
S-H{E Mean 6.06+0.52 6.64+0.98 6.65+0.68

LR ' DM F1 OM 9 3 X7 £k 5 bl B 4 B 431
FR 1 Tt S R AR A R 4 (3R 5) , o 20% B AR
Ui DM R MM LR B E & T 60% B4 (P<
0.05) , LR "' CP .GE #1 NDF {4 3 WL {5 1L % 45 #¢
R 22 5 A B2 (P>0.05) ; GE HYRMLIH AL
B LR X L] 38 m &2 - FH#a % LR # CP Al
NDF B2 0015 12 L 20% #4824 £ 5, 40% B AL
HEAK;60% L4 LR o ADF A9 2 W IH 1L R
FET 20% M 40% #AC4H (P<0.05) , LR H' DE
I ME &80 2 53R R E (P>0.05) , P

{E53 %14 7.86 1 6.45 MJ/kg,,
2.3.2 MR ELRHZHEAER LR f# s
JI 43 28 LT Ak S5 G RLRE (14 52 il

PR b FORD LR AR B S H 52 B T LR
Hr 6 Bl RILE 35 B i 2 LT Ak RTS8 RE (5 1Y
LR 6, B LR B B X LR # ADF 9%
LT fb 2 ELAT A 2 5 ) (P<0.01) Ak, TR 3 5 ol
FLR AT H ) J H A2 B F X LR A 4578 57 i
31 2% 3 AL % DE A1 ME ) JC 2 3 5% W (P>
0.05) .

F6 MAZREXIEMEAX LR FEMAERESRELENEREENZM

Table 6 Effects of two factors and their interaction on common nutrient apparent digestibility and

effective energy values of LR

=] # F1iH P
Items Factor F-value P-value
FMIHELZ Apparent digestibility/ %
Al Breed 1.326 0.290
+# 5 DM ZACH 5] Substitution proportion 3.214 0.064
3ZH AR Interaction 1.722 0.189
AL AP Breed 1.622 0.225
fHLY oM A L] Substitution proportion 2.737 0.092
Z HAEH Interaction 2.312 0.097
St Breed 0.242 0.788
HLEH BT CP R Substitution proportion 1.725 0.206
Z HAEH Interaction 0.248 0.907
Al Breed 0.128 0.881
EfiE GE R Substitution proportion 1.587 0.232
22 HAFF Interaction 0.612 0.660
Al Breed 2.407 0.118
HhE PR A £ 4E NDF ZACH 5] Substitution proportion 1.769 0.199

A HAE Interaction 1.079 0.396
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%% 6
T H (SES F{H P{E
Items Factor F-value P-value
ihFh Breed 0.103 0.902
PR VRV 47 4 ADF AL 5] Substitution proportion 7.304™ 0.005
L HAEH Interaction 1.749 0.183
£ HE(H Effective energy values
fmfl Breed 0.138 0.872
JH1LHE DE B A5 Substitution proportion 1.708 0.204
28 H A Interaction 0.923 0.468
Al Breed 0.138 0.872
R g ME AR LB Substitution proportion 1.708 0.204
28 AE ] Interaction 0.923 0.468
2.4 LR B#EE¥ GL{E RN 40% 1 H

LR WML B GLEIF B 45 R R 0.69, /N T
1.03, )8 T4 5 9,

R I o S
3.1 LREAAFHARNERSNMESH

A8 FLEDR Y 3 5 B 432 VA AR A R Y
Al LR &G A8 2 PR AR 5 B0 4R LAY A 5 A
43 ,NDF Fll ADF & & 5 P = & R 1R R} ok} 2
U2 RN AR IE B B & (A R AR B T LAAE
S EHE R SE BRI AR S SR RS
LR ' DM B9 R W IE L F N 32.78% ~ 44.87% , ik
THRERY (52.48% ) 1) B4 (50.04% ) 12 Fi 2
(48, 95%)1 ) M 5 K Kk B O(38. 34% ~
48.14% ) P RHIT . 4 B4R R IEDRE GI BRE, LR
FRLER R G R 0.69 (55 5 2%) AR T E 5 T2
(1.72) F TR (1.10) . HBER (1.16) , F &
(0.76) AEE B (0.74) 2% {H B T £ K #5 FF
(0.43) 200 & 4 S O R

— A LR R A CP ks H AR A
Al b, 25 SChm 7 M E LR A CP & it A
9.0% ~9.2% , 5 F AKFEFFAH Y AR T BB 20 46
A T RN 2T S i A RO = R SR AR, T R
P/ EE, AP IMAMA LR 9 CP & &4
8.00% , 7] LR 1Y CP & A, ety A T4
P AP BTE SR, LR R R i A AR
A, A B W s AR SR k2 Y
T LR &3 58 2 A OR 5 i @™ 9, HoR Bk
FRBERE T A b DM, OM 2538 20 W L8 35 1 4
S b LR EAC H A (4 38 i i BEAIC, 78 S B A
77 T N A Y A ] R R R Y L AR B

3.2 LR ERFENBELRGFES R

3.2.1  PREJFEEXS LR A7 RCRE (A Ak 53 R4 A (6
PR AR

PR AR BE S 5 SR W) oA U8 S 4 30
WA oA £ 05 T A AN ARSI B0, 5 HLBE S KLk
TEFR A G B L Bt 2%, 5 S5 H
YA, 32 IR T AR08 B OO R T AL BE T LA
Lo MR 22 B0 3 D 1 R RO (B3R
U5 ) BOPCE R 2 o 0 DOk A9 8 3R M (ELBE AT I
7 1k SR SR 2 K R D 4 b ARDR IR
B A e R At A AR o) S A AR, 5] L i )
R A 4] MR A7 1 A A, I 5 BT A 1
B E SR W) R LT AL R TR 324 53 o i 00 et
ME TR . AR AR B 5T 3 R e Oy vk
PERE T A 0 E RS R RN S R R R
B U ARREAR ORE Y S DR AT AR AR
(EFE O, AR S5 WOrEmr s 7R+
XF LR A RCRE(E A Al 0 AN GR AN (EPEE . b,
— AP B AERARAE A e 9B, R AN T
FE A A AL 4 A b 2 A i ) A v A L 1
i F AL 4 A A G 5 T F A=
TR R H B LS A R AR RE A8 IR Y B R WL
AR, X 3287 HAT B & 38 LR
TE A AR AL PR 2t — PR AL

3.2.2 LR B AR Eb ) K3k 56 2 5 A x4 7 1k
AR B 52 i

Fa 4 DM, OM ,CP.GE NDF #l ADF 1y %
ST Ak 2R i il T 3k 56 2 X 4% 5 7R W 5 0 R AR B
LAY A= PR ZS | 2 VPO 180 R 7 PR 2 )
R EEFRRR ™ BAC I ML R A (5 Y
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(1) 32 B8 IR A A BT I WOOR T RE . {H 3 A
PIE AR LR 6 By L8 37 500 1) 2 LT 1k
R TR FEES X THER LR A B /S F= Y 4l
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3.3 AR LR BHREGIXINMAERFHRRBEH
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T AR i B TR Bl R P T AL IR S AR
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Nutritive Value of Lotus Receptacle as Roughage for Mutton Sheep and
Goats and Its Feeding Value in Different Mutton Sheep and Goat Breeds
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Abstract: In order to study the utilizability of lotus receptacle (LR) as feed for mutton sheep and goats, the

common nutrient contents of LB were analyzed, and the in vivo digestion and metabolism tests for different
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mutton sheep and goat breeds were carried. A two-factor 3X4 randomized block design was used in the in vivo
digestion and metabolism test, the first factor was mutton sheep and goats breed ( Hu sheep, Nubia goats and
Fuging goats) and the second factor was substitution proportion of basal diet by LB (0, 20%, 40% and
60% ). Twelve 7- to 8-months-old and healthy wethers of each mutton sheep and goat breed with similar body
weight were selected and divided into 4 groups with 3 wethers per group and they were fed in a homemade di-
gestion and metabolism cage alone. The diets in different groups were as follows: a basal diet ( forage :concen-
trate ratio was 3:7) and three experimental diets ( the basal diet was replaced by lotus receptacle at 20% , 40%
and 60% ) . Nutrient apparent digestibility of four diets were measured by total collection of feces and urine.
Then calculated nutrient apparent digestibility and effective energy values of LR in three experimental diets. The
results showed as follows: 1) gross energy (GE) , digestive energy ( DE) , metabolic energy (ME) , and the
contents of crude protein ( CP), ether extract ( EE), neutral detergent fiber ( NDF), acid detergent fiber
( ADF) , acid detergent lignin ( ADL) , ash ( Ash), calcium (Ca) and phosphorus (P) [ dry matter ( DM)
basis] were 16.95 MJ/kg, 7.86 Ml/kg, 6.45 MJ/kg, 8.00%, 10.00 g/kg, 73.25%, 53.00% , 24.72% ,
6.20% , 0.41% and 0.15% , respectively. 2) Mutton sheep and goats breed had extremely significant effects on
the apparent digestibility of DM, GE and ADF of diets ( P<0.01), and had significant effects on the apparent
digestibility of OM and NDF of diets ( P<0.05) , the best digestive ability of nutrients of diet was found in Nu-
bia goats. The substitution proportion of LR had extremely significant effects on the apparent digestibility of 6
common nutrients of diet ( P<0.01), and the apparent digestibility of DM, OM, CP, GE and NDF was de-
creased with the increase of the substitution proportion of LR. The interaction of 2 factors had no significant
effects all nutrient apparent digestibility of diets ( P>0.05). 3) Except for the substitution proportion of LR had
extremely significant effects on the apparent digestibility of ADF of LR ( P<0.01), and two factors and their
interaction had no significant effects all nutrient apparent digestibility of LR ( P>0.05). 4) Mutton sheep and
goats breed had extremely significant effects on the fecal nitrogen, nitrogen retention, nitrogen retention rate
and nitrogen biological value ( P<0.01), and the nitrogen retention of Nubia goats was significantly higher
than that of Hu sheep and Fuging goats ( P<0.05) ; the substitution proportion of LR had extremely significant
effects on the fecal nitrogen, nitrogen retention, nitrogen retention rate ( P<0.01) , and had significant effects
on the urine nitrogen and nitrogen biological value ( P<0.05). nitrogen biological value in 20% substitution
group was the highest, followed by 40% substitution group, both of which were significantly higher than that
in 60% substitution group ( P<0.05). The interaction of 2 factors had significant effects on urine nitrogen ( P<
0.05). 5) The forage grading index (GI) value of LR was 0.69, and it belonged to level 5. Based on the re-
sults of this study, LR can be used as the roughage of mutton sheep and goats. As the ADL content of LR is
higher and forage GI value is lower, it should not be more than 40% in the diet of mutton sheep and goats.
Mutton sheep and goats breed and the substitution proportion of LR have little effect on the digestibility and uti-
lization rate of nutrients in LR. The digestibility and utilization rate of nutrients in diet for Nubia goat is better
than Hu sheep and Fuging goats when they are fed the same nutrient level diet. [ Chinese Journal of Animal
Nutrition, 2020, 32(10) :4931-4942 ]

Key words; lotus receptacle ; mutton sheep and goats; feeding value; substitution method; apparent digestibili-

ty
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