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1 #MR5FZE
1.1 fEARER

Fa B AN ) 35 A5 B R Y950 48 4 0 T TR VL
X, PR LR 1.5 m (R, T4 593 53 0 #4)
TRE I R A RI A S 5 A AR AR AR I 5 T o T R R e
FHOR A M R2E 2R T, 5 FEER Y T 9
AT AR EREIFRISRAE, 43500 5 Fke s T
65 CHET il B XU T F¢, i ] CM =100 #5 % AL K3
i, —# 53 2 mm G, 1T e A4S s 51— &840
it 1 mm i, 554 5 AR &5 3 0, T T E
HRLE ST
1.2 KK RIAR

R 3 LM R i KT (550+25) kg,
BA RN R AL T W FL I G v A
SRR L S P B 77D DN S W S 7 B W v
T KRG KL EE A 40:60 , JE Al 1 R 41 A% K% 8 57 7K F I
T, U EES RIS MBS kit g
WHIE] W40 R R R AR 3R, B R AR 2 7R (06:00 Al
18:00) , KA,
1.3 REFHE

DR LS R 0o HT R AR Y 3 43 ]
B AT I 5, B Oy RDRERE I E 3 A
Je AR e FLA2 4 48 pwm 1Y JE Je i BE A, 3%
B J5 o FH U 20 2 WUIE g, AR SF R 8 emx
16 e Y Je 4% K 1 AT Bk 2 5, Bk I A
fEIR T A 65 CTHLT ZIEE, 45 IF i SR AR JE
AS R, MERRFRE 5 g BEAICA ST R JE 48
BRI 3 k4 Bk AR R I R) AR 2
HBE e AU EE B E , TIRME 2 h @il
o R R AR B R b R IR R ROA AR
BB s, 43 51 F A S 4.8.12.24 36,48 FlI
72 hICH R S B 5 VA K 2% 2% v vk L B K B
Ho Je e Jm DRSO T A E IR T
B es CHETREE, BT EHHEMSETH
BT ORAE
1.4 MNEERREFZE

T i (DM) % &8 % GB/T 6435—2014 )
D5 g HLEE 1 (CP) & & 2R GB/T 6432—
1994 (1) J5 2 % | ML 2T 4% (CF) &% & % J GB/T
6434—2006 W77 % %€ ; # MG W7 (EE) & & &
GB/T 6433—2006 [ 75 150 5% , KK 53 (Ash) % &=
K GB/T 6438—2007 77 LM %2 , 55 ( Ca) & &

K & VU 218 — 4R 455 T 2 75 (GB/T 6436—
2002) W22 , B (P) & R FHAH B 0 66 B (GB/
T 6437—2002) M2, PV 4E (NDF) | R
VR LT 4 (ADF) R PEVEIR AR B R (ADL) % AR
i Van Soest 251 Y 97 15, SR FI ANKOM — 20001
LA AT AGHEATINAE

®1 EfARAMRERKE(TORERM)
Table 1 Composition and nutrient levels of

the basal diet ( DM basis) %

i H Items

JE Bl Ingredients

% & Content

E>K Corn 16.48
K7 Barley 5.04
K Soybean meal 5.56
HAFFHI Cottonseed meal 4.01
A B AT Y DDGS 6.36
#h NaCl 0.31
4% Limestone 0.32
WL %45 CaHPO, 0.36
/N34T NaHCO, 0.36
WIR K} Premix" 1.20
MEFE KL Oat hay 6.29
B TH Alfalfa hay 24.33
EKFHFI Corn silage 29.38
&l Total 100.00
HF27KF Nutrient levels?

Y4 RE NE, / (MI/kg) 6.27
HLEH T CP 15.02
HAEN EE 3.93
HPEPR IR LT 4k NDF 41.14
R PE VR £F 4 ADF 22.06
5 Ca 0.76
W P 0.48

V4TI BIRE S A One kilogram of premix contained
the following: VA 300 000 IU, VD, 85 000 IU, VE
1450 IU, #H B2 nicotinic acid 550 mg, Cu 780 mg, Mn
930 mg,Fe 1 200 mg,Zn 3 600 mg, Se 21 mg,I 50 mg, Co
12 mg,

DR e A TE R, AR W ILI{E . NE, was a

calculated value, while the others were measured values.

1.5 iHEAR
e AL it 5 R B A ) s R P R R R (%) =
100X ( FEAFATIZE I 105 & R g e
PEFRT O i) /BT S R B i
FRIE Orskov 25112 5 HY (A5 70 5 20 25 i
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31 &

BRI ZHORA % %% (ED) .
P=a+b(1-¢™) ;
ED( %)= a+bc/(k+c)

Ao ARHER B N RE R I E (h) s P oA
FEFRMOTTE ¢ 2099 E PR (%) 50 P
RERETR Y (%) b RIS M (%) 5 ¢ H1EH
ek gt 38 0 B AR AR (% /) 5 ED Ry ) b B8 3%
T3 A B 38 (%0 ) 5k Ry TRk v 3 38 3R 100 Y
S5 AN (%/h) , B 2% AR ke (E
0.031%/h,

1.6 ZitoHth

KOl A8 ] Excel 2016 %34 fdi ] SAS 9.4 11
NLIN F2# 315 a b c {H, i ] SPSS 25.0 #4750
K2 J 2 53 #F (one-way ANOVA) , 3 F Duncan
[T £ 0 FU BRI, 235 SR D) 2 (8 s o 22 08
173K, LA P<0.05 1F Ry 22 5 i 51k 0 I B br o

2 &% B
2.1 SHERNNENERRS

FH % 2 AT R R I B CP & i i 35 3 T At
4 AR (P<0.05) | WA IR E 5 T 5% CP %
S TR RCRIEZZ B (P<0.05) o FIRRL Y
CF & 1t 35 i3 T oAl 4 FpialkL(P<0.05) s B 5 T
FRIMAZ HCFR EEZ R AR E(P>0.05) ,{H

2w TR AT R R (P<0.05) o 5 Bk
f) NDF il ADF & 2% 5 I 3% (P<0.05) , i & 3
TRARIR S #E B AL | A6 22 5 i 1 B A AR R it A
Fak . 5 FAR R ADL & 2 R B #F (P<
0.05) , FH & BRI Ry R R ASE | 7 T 5 R A AL
W R FORIAG R AR BE AR E A T
HoAty 4 FhEEDEL(P<0.05) s AR BCFTE i T 519 EE
HREESALE(P>0.05) B2 F MK TR AT
FIHEAZ BE(P<0.05) . 5 FiABHY Ash &2 5% 0
2 (P<0.05) , H 5 B AR Ry #a A i | ) AR A it
BfE T8 M R R, AR Ca AP 5
T4 0 T HAD 4 R bR P<0.05)
2.2 5 FERIE) DM JE B RE R

% 3 AT, 76 4 .8 F1 12 h, MR MR L
HEAEfE TR DM R ER AR E (P>
0.05) ,{H¥4) 1 2 = T AW A% (P<0.05) . 7£ 36 h,
BRAGA R DL AN, Hofth 4 FiRDRHE) DM IR R i %
BIik 3] 50% LA b ¥ A 17 DM 95 R il R B
KT HoAl 4 FREE(P<0.05) , e Ag A i i
16 T HL) DM YR B R 00 i 3 25 5% (P>0.05) .
FE 48 1 72 h, 5 A kL) DM 0 R iR 25 53 18
2 (P<0.05) , H = B AR Ry Fa A i | ) AR A it
B g T B M R R

K2 SHEMKNERAEFMS (THREM)

Table 2 Common nutrient composition of five kinds of feedstuffs ( DM basis) %

ALY 1) R g B TR
nH Pap:ij fillzerry Pajjj:jzlb:rry Pap:,::J :jf)erw ART= AR
Items . . Alfalfa hay Oat hay

leaves twigs and leaves twigs
T# 5 DM 95.98+0.13" 96.41+0.37% 96.68+0.28° 94.30£0.35¢ 92.27+0.56°
FLEE BT CP 21.32+0.64" 17.38+0.59" 5.67+0.15¢ 17.61+0.60° 6.40+0.07¢
M4 CF 15.72+1.24¢ 23.29+2.77°¢ 42.72+0.91° 29.89+1.97" 30.61+0.85"
H PSR 4T 48 NDF 25.62+1.21° 34.24+1.10° 58.87%0.79" 46.54£0.58° 56.37+0.03"
TRMEVE 4T 48 ADF 17.07+0.59° 23.77+1.05° 43.82+1.03° 31.23+0.67¢ 33.43+0.78"
FRPEVEVE AR % ADL 2.69:£0.39° 6.58£0.45° 15.86+0.65" 7.84£0.26" 5.45+0.43"
KA EE 4.41%0.17* 3.09+0.27° 1.54+0.17¢ 1.60+0.10¢ 2.15+0.07¢
FKSY Ash 15.25+0.21° 13.07+0.52° 5.79+0.22° 8.38+0.23° 7.64+0.12¢
£5 Ca 3.64+0.05 3.07+0.12° 1.31+0.13° 1.29+0.21° 0.41£0.06"
WP 0.44+0.01° 0.38+0.01" 0.34+0.02° 0.25+0.01¢ 0.23+0.02°

[T B SR AR AN RN PR R 22 57 W3 (P<0.05) MR SO0 FREFR R Z 57 A 3 (P>0.05) . T,

In the same row, values with different small letter 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 below.
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M5 FliE LR DM E R RS RO DL
MEZZ HE (Y DM PR [ fif 350 23 #5538 B 26.68%
I HAG H e S AR G 3 22 57 (P>0.05)
R R FY) DM RS2 5 ik 5 70 e A1, A 9.84% ,
T A 4 Rkt (P<0.05) o H B DM 18

TR A 2 T A 4 AP iRDEL(P<0.05) , 5
FiiELRH) DM AR R i 3 22 5 i 3 ( P<0.05) ,
o B TR Ay R AR it A AR AS I T A T A
FFIRAR AL

R3 SHARBNTUREERBERERSY

Table 3 DM ruminal degradability and degradation parameters of five kinds of feedstuffs

5 et A4 A - Fa A% s —_—
Paper mulberry Paper mulberry Paper mulberry

Items . ) Alfalfa hay Oat hay

leaves twigs and leaves twigs

4 T JR 1 R f# % Ruminal degradability of DM/ %

4 h 35.17+2.61° 32.85+4.03° 17.13+2.27° 34.39+0.98° 32.54+2.10°

8h 42.99+3.66" 41.16+3.54° 20.12+1.24° 41.87+3.02° 35.74+1.69"

12 h 50.33+0.71° 48.61x2.11° 23.14+2.20° 47.77+1.58° 38.81+0.79"

24 h 70.73+3.14° 66.27+1.82° 35.54+2.37° 60.95+0.78° 48.48+2.73¢

36 h 78.27+1.90* 70.49+1.80° 43.55+4.85° 67.16+2.03" 54.85+2.17°

48 h 81.29+1.27° 73.05+2.28° 49.51+1.10° 69.58+1.68° 59.86+2.10°

72 h 84.61+1.18° 76.67+0.69" 52.87+1.08° 71.65+3.01° 63.17+1.74°

T4 e JR % /% 2 %0 Ruminal degradation parameter of DM

/% 20.50+3.74"™ 19.03+4.09" 9.84+3.70° 23.51+2.84™ 26.68+4.76°

b/ % 65.96+4.03" 57.89+3.66" 50.47+1.76¢ 49.28+3.78% 43.43+4.15°

¢/(%/h) 0.06+0.01° 0.06+0.01° 0.03+0.01° 0.06+0.01° 0.03+0.02°

a+b/% 86.46+0.60° 76.91+0.82° 60.31+2.15¢ 72.79+3.88" 70.11+5.96°

A& fRZ ED/ % 62.73+0.47° 57.83+1.73° 34.51+1.14° 55.71£0.77° 47.62+0.68°

a A PR R 00, b Ay b A AR AR ¥R 03, o DAy T R AR S 0 ) AR R 3R, et b DR TR 23 . R RIS

a was rapidly degraded proportion, b was slowly degraded proportion, ¢ was the degradation speed of slowly degraded pro-

portion, and a+b was potentially degradable proportion. The same as below.

2.3 SFARE CP BB MM

H 3% 4 AT 46 8 h, 45 T 5% CP 94 & K& i
FIRF 50% LA b, I 1 2 T A 4 FP R R (P<
0.05) . 7E 24 F1 36 h, #RF I A4 R F1E 15 1
FH CPE B MR TR E 27 (P>0.05) ,HY
P35 T A BRI AL (P<0.05) o 7E 48 h,
ETEMBWMT G CPRERMELER RN L E
(P>0.05) ,H ¥ 8 25 m T AR A | 48 22 5 A
K (P<0.05) , £ 72 h, AR ) CP R B % il R
i, A 90.13% , & 3 & T A 4 A R (P<
0.05) ;MMM 5 ER T LR FEER (P>
0.05) , {HI4 5 2 & TR BRI B (P<0.05)

M5 DY) CP IR B B S50 LUA ),
AL CP B B AR 4 B imi , oh 32.58% 5 E s T
FFIARAR I 1 CP PR [ fif &8 43 TC W 3% 22 5+ (P>
0.05) ; ¥4 4 £z 1Y CP Pl 3 K% fif &6 4 fe K, M

11.96% , i AL T HAh 4 FpiREH(P<0.05) . FH
W FHURS) A8 B I (Y CP 2 I i 8 4 25 S AN I
(P>0.05) , & & T HAtb 4 Fhia Kl (P<0.05) ; 3t
AL CP 12 3R B AR 3 B AIK, 4 37.78% , i AR
T HAh 4 MEEH(P<0.05) o 5 FAEEHE CP A %L
WA 3 22 5 .35 (P<0.05) , o e BRI Ol B
T R AR A I BRI A
2.4 5 Fh{ARIA NDF JE B PR it

3% 5 Al 76 8 12 h, Mg R (B g T3
ML B () NDF R B M R Ll & 2 7 (P>
0.05) . £ 72 h, ¥ (1) NDF J8 15 R i 5 1 35
T HAh 4 FhAERE(P<0.05) |, R AL -l 2 21
NDF % H FE R 22 5 A B 3E (P>0.05) , MR
2B ] 5% NDF 98 8 R R 35 1 25 T oA 4
FhiakL(P<0.05) .

M5 A kLY NDF 98 8 i 2507 LU
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% i 314

P it () NDF PRt A 8 o3 e e, 3831 5.85% , 1
FE TR AR BT TR M R (P<0.05) ,
B %) NDF 18 3 4 fff 5 43 $i 2 o T LAt 4 F i ek
(P<0.05) , g R A I 4E T 5L RN 8 22 55 1) NDF
18 TR P A 305 43 22 5% N W35 (P>0.05) 5 ¥ B KL Y
NDF 18 3 [ fi# 5 5 5 A%, 8 46.37 % . ¥4 B 1 1)

NDF 4 % W i 3 Jc 5, ' 3 o T oAl 4 4 B
(P<0.05) ; HARAS I FI3HE 22 55 1) NDF A7 2R ik 3
Jo I 25 5% (P>0.05) M KL 1Y) NDF A 2R il %
A, AU 18.15% , 8 # A F HA 4 i kL (P<
0.05) .

x4 SHEARNEEARBEERBERERSH

Table 4 CP ruminal degradability and degradation parameters of five kinds of feedstuffs

5iH Fa g - Fa A it Fa A% S g i
Paper mulberry Paper mulberry Paper mulberry
Items . Alfalfa hay Oat hay
leaves twigs and leaves twigs
HMLEE 1 U P %% Ruminal degradability of CP/%
4 h 35.74+2.85" 33.62+2.25¢ 20.72+2.26° 41.79£1.13° 38.43+1.94®
8h 46.91+1.93" 41.74%2.80° 26.03+2.28° 52.43+3.27° 41.89+1.55¢
12 h 53.40=0.40° 48.39+1.71¢ 30.09+1.08° 59.77+1.64" 44.94+1.12¢
24 h 71.04%2.40° 69.10+1.77° 43.95+3.49¢ 73.84%1.73" 53.54%2.78°
36 h 81.53£1.51° 78.05+1.00" 50.12+2.69° 81.30+2.40° 60.34+1.36"
48 h 85.39+0.99° 80.09+0.81" 53.28+1.46° 83.62+0.91° 62.53+1.54¢
72 h 90.13+1.57° 86.75+0.90" 56.92+1.42¢ 84.88+1.42° 65.95+1.67¢
MR PR 1 /#2540 Ruminal degradation parameter of CP
a/% 23.45+4.38" 20.33£0.62¢ 11.96+4.48° 28.25+4.03" 32.58+4.66"
b/ % 68.75+4.27° 68.19+0.39° 47.82+3.37¢ 57.52+5.33" 37.78+0.64°
c/(%/h) 0.05+0.01% 0.05+0.00™ 0.04+0.02" 0.07+0.01° 0.04%0.02"
a+b/% 92.20£1.45" 88.52+0.54" 59.78+2.68° 85.77+1.56" 70.35+4.71°¢
AR 2% ED/ % 65.75+0.31" 62.01£0.71° 39.87+0.82° 67.59+0.29° 52.41+0.81°
RS STENMPHERETEECSEBERREMRSH
Table 5 NDF ruminal degradability and degradation parameters of five kinds of feedstuffs
5 TRy FA R A it TR L e o i
Paper mulberry Paper mulberry Paper mulberry
Items . ) Alfalfa hay at hay
leaves twigs and leaves twigs
ok e 2T 498 S [ A% %% Ruminal degradability of NDE/%
4 h 14.58+0.90° 9.95+1.12° 4.96+0.56" 11.9320.46" 9.91+1.41°
8h 21.24+2.99° 16.69+3.46" 7.52+0.91° 16.88+1.64" 16.56x0.78"
12 h 26.80+1.68° 22.96+2.58" 9.75+0.78° 23.06+1.81° 24.58+1.77%
24 h 42.44+2.46° 34.54+0.93" 16.89+0.46° 39.44+1.41° 35.41+2.84°
36 h 52.59+3.77° 40.36£2.05¢ 23.32+1.38¢ 46.02+1.60° 44.23%2.19™
48 h 59.20+2.35° 45.40+2.35°¢ 28.61+0.97¢ 50.02+1.39" 47.00+1.92"
72 h 66.18+1.72° 50.18+1.48° 34.11+0.67° 53.32+1.21° 52.36+2.02%
R VR VAR AT 4R ' [ % 280 Ruminal degradation parameter of NDF
/% 5.85+0.33° 2.60+0.32% 1.28+1.09° 1.01£0.71° 1.00£4.26"
b/ % 67.00£1.94" 49.61+1.19™ 46.37£4.51° 54.73+2.23° 53.47+4.29°
c/(%/h) 0.03+0.00™ 0.04+0.01* 0.02+0.01° 0.05+0.01° 0.04+0.02%
a+b/% 72.85+2.27" 52.21+1.44" 47.65+5.51° 55.74%2.20° 54.48+3.40°
B E R ED/ % 40.27+0.54" 31.14£1.38° 18.15+0.27¢ 33.98+0.40" 32.52+0.89¢
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2.5 5 F{EARIEY ADF 72 B R R4S

M2 6 A%, 7F 4 h, F9M B Y ADF 98 5 B fiff
RIAK AN 3.89% , 8 F AR T HoAh 4 Fpiakl(P<
0.05) . 7F 4 .8.12 F1 24 h, Mgy it 1 15 T 55
A W) ADF 8 B M5 R 0. % 22 5% (P>0.05) .
1E 4 12 F1 24 h, FRHACHFTE 15 T 514 ADF 94 S
WA R 25 RN B3 (P>0.05) o FM AL £ /> I ]
() ADF 98 15 [ fiff 2 1) b 25 0R T HoAth 4 FhimlEL (P<

M5 FbaE kLAY ADF J8 8 % S 50T LLE 1
PRI () ADF P s [ fifk 38 43 Joe e, 0 5 A 4 Fop
TRHC 2 22 5 (P>0.05) . f# () ADF 18
Rof it 38 o3 o v, k2 v T LA 4 FRRDEL(P<0.05) 5
PR R ET 75 T 55 109 ADF 08 53 [ A 38 43 22 S A
B (P>0.05), 5 Fia Rl ADF 5 %I % fift 8 22
S (P<0.05) , B = ERAR UK by A4 4 - | e 22
R E TR A R AR AL

0.05) .

Table 6 ADF ruminal degradability and degradation parameters of five kinds of feedstuffs

F6 STEARMBERETEETEBEREBSH

5 Fa st F R A it TR e ——
Paper mulberry Paper mulberry Paper mulberry
Items ) ) Alfalfa hay Oat hay
leaves twigs and leaves twigs
P 1 1 A 21 4R 1 R % R Ruminal degradability of ADF/%
4h 10.79+0.87* 8.92+0.31" 3.89+0.21° 9.49+0.45" 10.22+1.68%
8h 16.17+2.04™ 14.34%1.20° 7.27+0.35¢ 17.77+0.57° 15.14+0.67%
12 h 24.51+1.24" 21.98+2.66" 10.85+1.83" 23.07+1.48" 25.16£1.59°
24 h 37.03+1.89° 32.07+2.18" 16.87+2.96° 34.64+0.98" 35.91+2.52%
36 h 46.86£3.09° 37.32+2.29° 22.74+2.45° 41.50£2.03" 43.56x1.23"
48 h 53.35£3.10° 42.84+2.38° 27.21+1.12° 43.97+1.33¢ 48.73%1.50"
72 h 60.14£0.93" 46.60£0.30¢ 30.73+1.76" 47.32+1.85¢ 51.30%1.58°
TR MEVE U 4T 4E 9% 1 P % 24X Ruminal degradation parameter of ADF
a/% 2.51+0.71 1.50+2.83 0.06+1.95 0.60%0.59 0.06+4.12
b/ % 63.49+1.18* 47.22+2.55° 37.85£6.23° 47.54%2.26° 53.77+2.11°
c/(%/h) 0.03£0.00" 0.04+0.01" 0.03£0.01° 0.05+0.01° 0.05+0.01°
a+b/% 66.00+1.64° 48.72+1.32° 37.91£7.65°¢ 48.13+2.70" 53.84%2.49°
% S# 2R ED/ % 35.38+0.98" 28.87+0.66" 17.12+0.70° 30.69+0.49°¢ 32.47x0.70°
Tk, x5 % T as R —80, MR, R
3 3 i ARG AR A FT DU i TR e B IR A AR P

3.1 SHMEARNNEREFRRS
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Comparison of Rumen Degradation Characteristics among
Different Parts of Paper Mulberry and Commonly Used
Roughages for Dairy Cows

LIU Xiangsheng WANG Lin NING Lili FENG Baobao LIN Miao ZHAO Guoqi "
(College of Animal Science and Technology, Yangzhou University, Yangzhou 225009, China)

Abstract; The aim of this study was to evaluate the rumen degradation characteristics of different parts of paper
mulberry ( paper mulberry leaves, paper mulberry twigs and leaves and paper mulberry twigs) and commonly
used roughage ( alfalfa hay and oat hay) for dairy cows. Three Chinese Holstein cows with permanent ruminal
cannulas were used to evaluate the ruminal degradability of dry matter (DM) , crude protein ( CP) , neutral de-
tergent fiber (NDF) and acid detergent fiber ( ADF) by nylon-bag technique. The results showed as follows:
1) the CP content in paper mulberry leaves was significantly higher than that in alfalfa hay ( P<0.05), while
the NDF content was significantly lower than that in alfalfa hay ( P<0.05). There was no significant difference
in CP content between paper mulberry twigs and leaves and alfalfa hay ( P>0.05) , while the NDF content in
paper mulberry twigs and leaves was significantly lower than that in alfalfa hay ( P<0.05). There was no sig-
nificant difference in CP content between paper mulberry twigs and oat hay ( P>0.05) , while the NDF content
in paper mulberry twigs was significantly higher than that in oat hay ( P<0.05). 2) There was significant
difference in the DM effective degradability among five kinds of feedstuffs ( P<0.05), and from high to low
were paper mulberry leaves, paper mulberry twigs and leaves, alfalfa hay, oat hay and paper mulberry twigs.
There was significant difference in the CP effective degradability among five kinds of feedstuffs ( P<0.05),
and from high to low were alfalfa hay, paper mulberry leaves, paper mulberry twigs and leaves, oat hay and
paper mulberry twigs. The NDF effective degradability of paper mulberry leaves was the highest, and signifi-
cantly higher than that of other four feedstuffs ( P<0.05) , but there was no significant difference in NDF effec-
tive degradability between paper mulberry twigs and leaves and oat hay (P>0.05). There was significant
difference in the ADF effective degradability among five kinds of feedstuffs ( P<0.05) , and from high to low
were paper mulberry leaves, oat hay, alfalfa hay, paper mulberry twigs and leaves and paper mulberry twigs.
In conclusion, different parts of paper mulberry have potential value for unconventional feed resources in dairy
cows. [ Chinese Journal of Animal Nutrition, 2019, 31(8) :3612-3620 |

Key words: paper mulberry; nutrition composition; dairy cows; nylon-bag technique; ruminal degradability
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