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B E. KX G A B R R o 4 s K AL A4/ P 2k & 4F 48 (NFC/NDF) & 12 A #
HHI GBI AR BRI R EAIIE R B IG R TR (CH,) 8%k, KGR E A"
A T4 CH, H#ZEFR CH, LA T ARG WFRTAHANLE ZIBEREBEETA
PRBEHF B AR R R HE KR AL AR Ao ZHE IR 45 KR IL R AT 69 12 AR e T A e
&4 MM K 3 (44 15 k) . 4& NEC/NDF 48 (494 NFC/NDF=1.12) . % NFC/NDF %1
(4# NFC/NDF=1.36) #= &% NFC/NDF 41 ( 434 NFC/NDF=1.64) , X3 #1463 d, .45 14 d #)
KA Ao 49 d B9 EXHD, R A9 .1) & NFC/NDF 4044 F 4 i X &% (DMI) ALt k&%
(OMI) | 3F &4F 4t 2k K AL &M K22 (NFCI) | & 488N Z (GEl) - F¥ B ¥ £ (ADG) A & T4
Ji(DM) #2485 & J (CP) A M35 1L & B % & F + NFC/NDF #1 f= {& NFC/NDF #1( P<0.05) .
2) M % 444 NFC/NDF #9 % » CH, /% .CH, /* /K #1k £ CH, /*%/DMI,CH, /= 2/0OMI,
CH, =%/ P Hakik ¢ 4 k22 (NDFI) #= ¥ le st (CH,-E) & % 2 % ¥ 1K (P<0.05), ¥4 CH,
AW F ¢ CH,-E /= £/GEI &£ ¥ NFC/NDF %1 4= % NFC/NDF 4 Z [q % H B % %2 % (P>
0.05) , 42 =% 3 % Z1& F1& NFC/NDF 28 ( P<0.05) ., 3) % § CH, 3% 5 #1325 &5 4 4
k& DMI. 44 NDF 4% 2 % % E48 % % £ (P<0.05) , ™ 544 NFC/NDF £ ¥ % #i 48 % (P<
0.05) , 3+ 3 T DMI #= NDFI #) CH, HEx & TR LA 9 ok & 2 0% 3 (0.86) , W T, ¥4
4 NFC/NDF W 1.12 # 5 £ 1.64 0, 4645 2 %32 5 12 A #47 4738 )5 &5 2F 49 DMI,ADG VA &
DM #e CP A VLA E  HAL4% 2 F %Ak § CH, =&, THA T DMI #= NDFI # 5 12 A # /5 %
Y5 % B CH, #HEAx 26 TRm LAY
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SBERY 2.7% ~9.8% , il 29 T IR E [ 24 sh ) A4 77 1)
FRPEROCR A A GE B4R A2, 5L F B, CH,
2 AR S T R IR MR B IR AR
TRARRR Y 28 £5 L TR R A 5% i R EL D A
AR E L2016 AE R4 BIFER &R 1 507 J73k,
2019 AEA 5740k 3 201 7 ¢, (B LA S Y
2005 4FEFK [E sh¥) B 7iE CH, HEitE=iA 1 438 T t,
d AL B CH, HERUE 1 60% 2470, AL, [
R 2 3R B CH, HEROW T B AR T % R HE ik
FE Ol AT 2k & Je B WE R L,

VB SR 45 25 F e v iy 44, S ] 3% A 5K T
FLUB AR E CH, MHERCRRAE E A3 8] T3 21
WF5E ., Jonker %5 % B4 fay $r 25 06 FL 45 28 78 W 4 4%
N E CH, -4k &0 411.5 g/d, £
A5 U0 S B A T 0 L U0 R L e 0T A e D e
W 498 CH, HE i (4 3 391.9 F
399.8 g/d) fAAE—E 25 5, HAERZ B ] MRS A L
()4 2R, Niu 258020 545 T WO | 355 [ KR
EATET Y 22 3k 5 233 Sk W54 CH, HE i = £l
KW ELY 89 CH, HEik & 7 79~ 729 g/d, CH,
AL T Y, , H BERE ( methane energy, CH,-E) =
2/ M e A& ( GE intake ,GEI) | 7£ 2.7% ~9.8%
Hristov % WF5E T 3 Bl 32 200 22 5 i (75 AL iR
TNEEFER IR ) 44 2= FT GreenFeed MUl 8 & 4) Xt
WELYE A CH, HEBCE P RZ ), & B T
JER B i ( DMI) FlELA 7= % B 19 CH, HERICE: 73 531
4 20.1 F15.6 g/kg, HZ, HAiK ECT 5 & 0
90 CH, HE A AF 7% 4220, i H 2 A T ) A A
X FE W E R ENERYRIHEAR HE
CH, HE B MM R AFAEZE A, 2 RGN
CH, HEBCHLAE A Y, W F T, S48 3. [ 2R o 7E
2030 47 Z 1 KR BEREAR AT ( Tolk Ak AR 55
k) R E SR HERL, (R B AT = 3R E 3R 5
B R E CH, HERL A Y, Bl R ABEA
B 18] S5 A2 fk % 1] 2= 51 2 ( Intergovernmental
Panel on Climate Change , IPCC ) %5 [&] Fr2H 21 i 4 77
(BR3[BT 2 SR i T3 B
i, 005 R S B HE OB £ A7 AR R I 1 22 Tl
247 R EWHER ) S AR RS R R, 5
DLl T 5 45 [ 40 7 I & 35 T A [ 35 4 458 X
A BRI AOA H A0 Y, DA A5 2158 R HE B 1Y

CH,, HE R IE 5 A0 T A R 0 ok HE I8 455 5 s
W, A6 4003 Ao A 9 )RR A 4 A de K AL B/
R VR A £F 4 ( non-fibrous carbohydrate/neutral de-
tergent fiber, NFC/NDF) %t 12 H % faj i 3 J5 45 15
A KAPERE EFRY BRI LR S8 E CH,
TSR, B RS T E A P BORL R /) CH, HETL
PR Y, A8 & 05 AR fg i A s il B R
o DM T 2 AU HE IO B R0 PR 2R U R 4 it
PR YE A S

1 #RtER=E
1.1 R RT E RS

AT 2019 45 7—9 A 7EJL BT by 1l X Hi
B R AR WA R
1.2 K 5 iRt

T 45 Sk Agt AR B0 R 47 19 1 A 4 38
JEA WA, R R R R i, R A
[(11.9+1.2) A # 1 FIIAE[ (335.5+35.0) kg] —
HHEMBENLSY R 3 A, B 15 3k, S RPE
(WA 1) 3% A5 ) (NY/T 34—2004) , T ] & A
30% ,40% F1 50% & 15 B ] K, I 1% T
NFC/NDF 73 %l 24 1.12 ({ NFC/NDF 4 ) ,1.36
(*f NFC/NDF 1) il 1.64( &% NFC/NDF 41) . iz
MR R E SRR 1, RHERG HR
P PEHLRE 1250 1R TAE R TR A H O A7 ] e
I 63 d, Horb it 14 d, 1E1XIH 49 d,
1.3 AFEE

R 054 ok e R 57 B R EE 2 IR
(06:00 #117:00) , HE B EAEHI1E 5% 44, H
KK, o 3 B RS | DRUETR T oK o
1.4 #HFmRESHEFRNZE
1.4.1 PR SR 5 E TR & = I

TR A5 15~ 17 RUCSERARFE 5, 724
RE R HATE SR AT o0, R R A i ik Ay
WegE T 65 CHEAE ML 48 h, [ 24 h J5 i8R
THE, B B S A R R A5 T R O I A AL
(organic matter, OM ) | #l ££ H i ( crude protein,
CP) TR UE 441 4 (acid detergent fiber, ADF) |
PR £F 4 ( neutral detergent fiber, NDF) HLAS [l
(ether extract, EE) H1 K43 (ash) . &LfE ( gross ener-
gy, GE) E5 FIBE A 5 AL 5 B & ik T 0
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Table 1 Composition and nutrient levels of experimental diets (DM basis) %

I H fit NFC/NDF 41 ' NFC/NDF 41 % NFC/NDF 21
Items Low NFC/NDF group Medium NFC/NDF group  High NFC/NDF group
J5 Bl Ingredients
2PEEKRFI Whole-plant corn silage 42 36 30
MeZ T B Oat grass hay 14 12 10
B %5 T 5L Alfalfa hay 14 12 10
K&K FEHF Concentrate supplementation"’ 30 40 50
&1t Total 100 100 100
/K F Nutrient levels®
T DM 93.9 93.7 93.3
ALY OM 93.1 92.8 92.2
P4 RE NE, /(MI/kg) 6.46 6.67 6.82
M HE CP 14.1 14.5 14.7
HLE i EE 3.7 3.8 3.8
KUK ST Ash 6.9 7.2 7.8
HPEPR IR 4T 4k NDF 36.8 32.6 29.3
A VE VLB £F 4k ADF 19.8 17.5 14.8
5 Ca 0.3 0.5 0.6
B P 0.2 0.2 0.3
AR 2 PR K AL A5 9 NFC 41.24 44.18 48.03
ARLF AR K A3 W/ rh PR TR 2T 4 112 136 L6

NFC/NDF

1) KPR TR A b5 = oMol B A R A R, EBR 0 Tk /AR B BERR AR Ak ARl SR A

e =17% RN & =2.5% , AT it <9.0% , 85 5 80 0.5% ~ 1.5% , B 0 0.4% ~1.0% , B & 58 0.5% ~
2.0% , Concentrates were purchased from a commercial company ( Beijing Sanyuan Breeding Technology Corporation, China) ,
which mainly comprised corn, wheat bran, soybean meal, CaHPO,, limestone and NaCl. The nutrient contents showed as fol-
lows; crude protein=17% , ether extract=2.5% , crude fiber<9.0%, Ca=0.5%~1.5%, P=0.4% ~1.0% , NaCl=0.5% ~2.0%.

2) WS RE (PP YR EE = 0.550 1xIH AL EE-0.395 8) FAELFAEEGR K AL G [ ARLT4EPEBR K AL G 9 = 1- (PR BE R 27 2+
LR A BRI T+ 43 ) 1 R, o 4548 . NE, (NE, =0.550 1XxDE-0.395 8) and NFC [ NFC = 1—( NDF+CP+

EE+Ash) ] were calculated values, while the others were measured values.

1.4.2 ARG

TE IR P I o B Sk W A PO} R R
R RMRERE, TIERBNE 1,
15,35 H1 49 K& 45k W5 4 47 2= I AR &, 1 H 53
¥ H 3 & (average daily gain, ADG)
1.4.3  EFRY B RWIE L0 E

R TR AN I 53156 W 58 J5 4 W5 4 138 57
YR FRUEAR, TR 32~35 RRHE
oy Mk 3 S U ZE A A 16 IR, B33k A BRI
RIEHFE 100 g, R FE B[R] G040 30 R 56 32 R Y
07:00.11:00,.15:00.,19:00, %% 33 K 08: 00,
12.00.16:00.20.00, 5% 34 K# 09.00,13.00,
17:00.21:00 F1%5 35 K% 10:00,14:00,18: 00,

22.00, BERIEEE)SFEIEAE 100 g BEEEDT 10 mL
10% R E R, IR G %3 T A E4EF,-20 TE
PRPRAE BRI B R SE I 38R T 65 C LA 4t
48 h, [a1{#] 24 h J5 R, By pEak 40 B i 5 0 E H
DM CP NDF Fl ADF % it , i+ 584 H R Y B %
WLTH AR 0T
1.4.4 &8 CH, FAailE

BRI SR FH 7S A B 7 B AR I 5 oy BT 3H 5 2%
W49 CH, HERCR . 1% H AR FE T 75 Ak
BB B 45 ) A R A I 0 I R AU I 2 e
oMM 18 RN BEE (SR =
6.2 mm N =3.8 mm . & E =45 mm, I B bt 5
WRLG) R A BR A R ) 175 7 3 R0 FE 3,10~
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3.60 mg/d, PR BiER AN 3.20 mg/d, KRIE
B0 A 9% e A AN R A AR B A R S
0.45 mL/min, FHFICHE S 9 4 SCREM 0 o R
FWN(EHR=8 cm =25 cm Afl=5.0L),4
Pk (A SR A R 5oR A ARG B

AL BEL PR 6 kW4, T 1R K )
5 36 ~49 RIFATMAREHAL . Ll Ak
YRR 24 h AR, B E] B K 08:00 EIKH
08:00,iC 5%/ i, — KM Z )G, B
MAEACE R REAE A AT R e, O R s
(2XZ -2, L L AR AA) hE Y
—100 kPa, R<5 5 HE T 43 e 146 -40 kPa D
L FRERFER T, SR LA A KM BT AR A
% (FID) F1HL T3 2R A 2% ( ECD) 19 S AH 8 3 4%
[ I 58 SR KR TP CHL, TS 1R B SR A o
B, IR B i cH, R

1.5 HESitH

I B K ] SPSS 20.0 4t i #4472 A
E 224531 (one-way ANOVA) . K H Duncan K
T ZE LK, DL P<0.05 FREFBE,

2 #R595W
2.1 {A# NFC/NDF *t 12 A E&MFEK
14 BE 9 52 M

i % 2 "], & NFC/NDF 411 DMI A ¥4
K& (OM intake , OMI) (AE£FEVERR KL 5 )R
£ (NFC intake, NFCI) .GEI #1 ADG & & & T
i NFC/NDF 41 #l1 it NFC/NDF 41 ( P<0.05) , Tfi
J5 2 HZ B JC i 3% % 5 (P>0.05) . & NFC/NDF
ZH F v NFC/NDF 4 1 H P 8 4 £F 4K £ & (NDF
intake ,NDFI) £ 55 A 2 3 (P>0.05) ,(H & ¥ i
F KTk NFC/NDF 4H ( P<0.05) ,

&2 f{A# NFC/NDF 3% 12 AR B R & M4 £ K E RN
Table 2 Effects of dietary NFC/NDF on growth performance of 12-month-old Holstein dairy heifers

i H

{f NEC/NDF #H " NFC/NDF 4

& NFC/NDF 4
= H Pl

Ltems Low NFC/ Medium NFC/ High NFC/ SEM e
NDF group NDF group NDF group
T ik & w DML/ (kg/d) 6.98" 7.06° 7.18° 0.233  0.001
FHHYREE OMI/ (kg/d) 6.50° 6.56" 6.62° 0.227  0.017
rME PR AR 4R 5 NDFL/ (kg/d) 2.57" 2.30° 2.10° 0.100  0.038
AR AF 4 K LA PR B i NFCL/ (kg/d) 2.69" 2.96" 3.19° 0.106  0.001
HAEE AR GEl/(MJ/d) 115.9° 117.9° 124.6" 0.500 <0.001
¥ H I E ADG/ (kg/d) 0.97° 1.14° 1.39° 0.062  0.010

[FIATE R B AR A RN R FR 2 5 B2 (P<0.05) MRS F TR ER AL E(P>0.05), FEF,

Values in the same row with different small letter superscripts mean significant differences ( P<0.05) , while with the same or

no letter superscripts mean no significant difference ( P>0.05). The same as below.

2.2 f{E@# NFC/NDF 3t 12 AR E&MEEF
WRRIE LR

i /&l 1 7] 41, ¥ NFC/NDF 41 () DM il CP %
WL 1k % 8 3% 25 T NFC/NDF 2H Fl{i NFC/NDF
ZH(P<0.05), 1fii H* NEC/NDF 4 F1 it NFC/NDF
i) DM Ml CP KW IH LR A B & 25 (P>
0.05) , X}T NDF W1k % , 7 NFC/NDF 41 il
' NFC/NDF 41 Z [] e A7 i 3 22 = (P>0.05) ,{H
T W F T T NFC/NDF 4 ( P<0.05) . 3 4
4 Z [i] ADF FIIH LR A B E 225 (P>0.05)
2.3 {E#M NFC/NDF 3t 12 AR EEMEES
CH, FER &Y

M 2% 3 1] A1, Bl %5 17 B NFC/NDF [ 34 i,

CH, /" B F K ( P<0.05) , o, 2 NFC/NDF
i CH, it/ 14 CH, %&/DMI,CH, /*
i/OMI,CH, j” & /NDFI f1 CH,-E j” & i E X T
H1 NFC/NDF 4] 1 fit NFC/NDF 41 (P<0.05),
CH,-E 7= #/GEI 7£ "/ NFC/NDF 4l il {5 NFC/
NDF 2 Z [A] %A .35 22 5% (P>0.05) [ H Z# §
F KTk NFC/NDF 41 ( P<0.05) ,
24 12 ARRE&MISES CH, 71 CH,-E Hii £
Tou i 4% BY

F % 4 AT R E CH, HEcE 5 fr {05 4
AR E DMI f 4 NDF & & 5 B 2 IE A GG
Z(P<0.05) , 1M 5/ NFC/NDF £ I 3 7 4 5%
(P<0.05) . i CH, HE#CHE 5 15 A DMI i) Tk
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ERBIALE 0.70 YU, B4, CH,-E fEi & 5

GEI .NDFI L)}z DMI #1 NDFI & & 2 %) 1F AH ¢ %
1007 A
75

1]

1E€NFCA\IDFéﬂ HNFC/NDF# i NFC/NDFAL
Low NFC/  Medium NFC/ High NFC/
NDF group  NDF group  NDF group

a
a
50 % %
{ENFC/NDF4 $'NFC/NDF#l & NFC/NDFZ

Low NFC/  Medium NFC/ High NFC/
NDF group NDF group NDF group

TR R WAL
Dry matter apparent digestibility/%

(==}
(=]

C

-1
(=]

(=
(=]

LRy A7 S SRR S
Neutral detergent fiber
apparent digestibility/%

A (P<0.05) , 1M NFCI & & F ALK R (P<

=

ﬂiENFCﬂ\IDF?E HNFC/NDF4 ENFC/NDF4
Low NFC/  Medium NFC/ High NFC/
NDF group NDF group  NDF group

1007 B

HEARRMIE LR
Cru deprotein apparent
digestibility/%
3

80 D

il 1 |

{ENFC/NDF4L HNFC/NDF4 = NFC/NDFZ4
Low NFC/  Medium NFC/ High NFC/
NDF group NDF group NDF group

(=N
(=}

apparent digestibility/%

BRIV PR A R IH TR
Acid detergent fiber

Bl 1 {# NFC/NDF 3t 12 Rk &4 EFWEUE LRI
Fig.1 Effects of dietary NFC/NDF on nutrient apparent digestibility of 12-month-old Holstein dairy heifers

&3 ({7 NFC/NDF 3f 12 AR HTE R & P4HE S R iR~ 21200
Table 3 Effects of dietary NFC/NDF on rumen CH, production of 12-month-old Holstein dairy heifers

it NFC/NDF 41 ™ NFC/NDF 4| & NFC/NDF 4]

i P
NH Low NEC/  Medium NFC/  High NEC/  SEM &
Items P-value
NDF group NDF group NDF group
%ej* i CH, production/ (g/d) 159.68" 133.16° 119.32¢ 5.50  <0.001
R/ AR 2.09° 1.71° 1.50° 0.08 0.001
CH, production/MBW/ ( g/kg BW*™) ’ ’ : ' ’
St/ T R .
CH, production/DMI/ ( g/ke) 22.88 18.85 16.63 0.903  <0.001
PR R AR B 27.13° 22.65" 20.40° 0.958 <0.001
CH, production/OML/( g/kg) : : : : <V
e/ h PRIk AT 4R 2 & , . ,
CH, production/NDFL/( ¢/kg) 63.77 55.81 54.60 1.744  0.019
H4ERE CH,-E/(MJ/d) 8.89° 7.41° 6.64° 0.281 <0.001
F e fg/ S RB 48 A & CH,-E/GEI 0.074 2° 0.061 8 0.0558"  0.003 <0.001
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x4 ETEKMER EFRYRSEEBNEN 12 ARTHERENFES Pitfl BisH g EMNESR

Table 4 Prediction equations of CH, and CH,-E emissions based on production performance, nutrient

content and intake parameters for 12-month-old Holstein dairy heifer

i H T RERK  PH W5
Items Prediction equations R’ P-value No.
— CH, =0.19 .5, XBW (kg) +78.6 .19 0.42 0.024 1
b 7 A _
cH CH,=36.27 ;712 xDMI(kg/d) —87.8 .5, 0.71 0.017 2
4
CH,=3.53 .02 XNDF( %) —-6.12 ,, 4, 0.68 0.032 3
production/ ( g/d) 4 (+0.102) (%) (£1.37)
CH, =—-28.4 ,; 55 XNFC/NDF+141.4 4, 0.64 0.011 4
J CH,-E=0.041, 9 2y XGEI(MJ/d) +1.46 . 45, 0.72 <0.010 5
Eﬁﬁﬁﬁbfﬁi _
. CH/L_E_ 169(:4).232) XNDFI( kg/d) +0~13(¢0.519> 0.68 0.041 6
CH,-E production/
(MJ/d) CH,-E= _2'32(10.()82) XNFCI(kg/d) +3~57(¢0.737) 0.70 0.039 7
CH,-E=0.57 o1, XDMI(kg/d) +0.60 470, XNDFI(kg/d) —=0.27 ;21 0.86 0.035 8

CH, : 4% 7~ #& methane production; CH,-E: ' {5 £ ;= & methane energy production; BW : /K body weight; DMI: ¥ it
K i dry matter intake ; NDF : HHPEPE SR 4E %5 i neutral detergent fiber content; NFC ; JE £ 4 P 7K 1L &%) %% i non-fibrous
carbohydrate content; GEI:; &L AE4% A & gross energy intake ; NDFI; H P4 1 ¥ £4F 4 K 12 & neutral detergent fiber content intake;
NFECI . A £F- 4k 15k 7K b5 9 % B & non-fibrous carbohydrate intake, Tl i R MR35 S IR IS B AR IR 22 In

prediction equations, subscript data in bracket were the standard errors of parameters,

3 3 i
3.1 @ # NFC/NDF 3t 12 AR E&EMEFE£ K
3= EA

AR 56 4] 4L NFC/NDF i 1.64 B} faf 3 30
J& % W 4= iy DMI, GEI Hl ADG #J i 2 5 T 1) #
NFC/NDF 4 1.12 1 1.36 B, i3 5 4 S5 45 112 1
FREE RARAT G o — MO by, 4t w5 1) R ook 1) )
() LU A AS A RS fin o) AR v BB et B 1 ST 0 ) o
Y R E SR S i T LA S W 4R ) 3
R A A6 F 0[] B 38 1] 34 i DMIT®! . Moorby
A5 S B4 ) R HRORS ARDRE EE ) AN 209 14 i )
65% B, Wi 1) DML 4N T 57% . [RIFERY, 57 i
NDF & f& 4 32% B 1 i A4 E, 17 e NDF & & 8
28% 1 17 K 475 4= (1 DMI A1 OMI b 25 14 1%
NRC(2001) "' 45 H |, LCKLRDRE A 32 4 4] 8 7 T 1
BN R SRR e, Hik, b
TRV TR LU 5] Y B v )RR v B T Ak T 4
Z D PR T A E R I R bR,
MR B R KRR BT,
3.2 {AfR NFC/NDF 3t 12 A E&MEEF
YRR HE R

22 Sl R ) I S B T SR
JETTESRE T PN 1 T Ak 258 R L IR 1 T Ak 5 )
2 BN AN BN ) b Pl R Az B B R R R 25 A | T
W Z R, RE RIS R

A T 22 5, BT KL 2T 4 7K ST 9 Ok 2 5 B SR )
Bl LR EZ R R, Ag b 525 A NFC/
NDF & ##5 T DM M1 CP ()& M L% . Zhang
S5 VS e ST LS 45 405 A B RF 5T & B, RRRORG R R
el 20% 1T % 80% i, DM Fll OM Ky 3¢ WL Tl
B34 Bl 73.08% Fl 76.13% B E W F T
80.88% F1 84.33% , Jii X ] fiig 2 Bifi 45 ) MRS 1) 6} L
B0 T, Ty I A SR A ) o = 15, AT
$2= 7 DM Hil OM WTHAL R, 5 I [a] i, 42 & 1]
it NFC/NDF X} NDF 2 X7 £t 3 1 5% i 3 /) | i
PRI AT B A e LU 4B (RS D AR 0 AR AE TR 1 Y
{5 BRI R) U D T AT AE R IR R AR
T30 46 v i RO AR L ) 2 (R R R 1 OM
(R R FE AR B pHL A () Bt 30 ) e S T 20 % fit
AT AR RFDGT = B2 3638 16 4, AT F% 41X NDF 5, ADF
MR
33 AR NFC/NDF 3t 12 A E&MFES
CH, FER &I

SWFLY A —FE R & A CH, PR A2
2N Wy A A BB B R 2 B 2 A v 2 R
FIYF . Van Wyngaard 551 K B, B 45 Tl KRG
TR B R S, Wi AR g E CH, HEsR EE (CH,
H#/DMI) M 29.1 g/kg W3 T % 25.1 g/kg, JH
Ha2E AT W, MR KL R NDF % & 36.59%
BN = 45.59% ) #FE 4B B CH, 7@ i il
36.07 L/d 8 m%) T 79.32 L/d, AR K 458 %
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U, M NFC/NDF 419% H CH, f= & kb NFC/
NDF 4 #1 it NFC/NDF £ 43 5l F & T 11.6% Al
33.8%, H CH, y=&/DMI 5 % FF& T 13.3%
37.6% . RINBIWFFE SR, 45 i AR R b A5 2F 4 1 fik
7K1k ¥ ( non-fibrous carbohydrate, NFC) 7 & fig
ARt IR h R Y % T 1) N TR RN R R 2 TR
A5 LR TN IR LG A AR T >4 P I R 4 R i ot 2
I SRR R B 9 7 B B R Y 7 AR CH,
FIRE J108 55 , T MG CH, A=Y A #F 5T
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Effects of Dietary Non-Fibrous Carbohydrate/Neutral Detergent Fiber on
Growth Performance, Nutrient Apparent Digestibility and
Rumen Methane Production of 12-Month-Old Holstein Dairy Heifers

DONG Lifeng" LI Binchang'®>* WANG Bei'® YE Jiangfeng® DIAO Qiyu'™
(1. Beijing Key Laboratory for Dairy Cow Nutrition/Key Laboratory of Feed Biotechnology, Ministry of Agriculture, Feed
Research Institute, Chinese Academy of Agricultural Sciences, Beijing 100081, China; 2. College of Animal
Science and Technology, Gansu Agricultural University, Lanzhou 730070, China; 3. College of
Animal Science and Technology, Tarim University, Alar 843300, China)

Abstract; The objective of the present study was to investigate the effects of dietary non-fibrous carbohydrate/
neutral detergent fiber (NFC/NDF) on growth performance, nutrient apparent digestibility, and rumen meth-
ane (CH,) production of 12-month-old Holstein dairy heifers, aiming to obtain the CH, emission data and CH,
conversion factor under the current production system, providing scientific evidence and references to develop
national or regional greenhouse gases emission inventory and mitigation strategies. Forty-five 12-month-old
Holstein dairy heifers in healthy condition were selected and randomly assigned to 3 groups with 15 animals in
each group: low NFC/NDF group ( dietary NFC/NDF=1.12), medium NFC/NDF group ( dietary NFC/
NDF=1.36), and high NFC/NDF group ( dietary NFC/NDF=1.64). The whole experiment lasted for 63 d
included a 14-d adaptation period and a 49-d measurement period. The results showed as follows: 1) the dry
matter intake ( DMI) , organic matter intake ( OMI) , non-fibrous carbohydrate intake ( NFCI), gross energy
intake ( GEI) , average daily gain (ADG) and the apparent digestibility of dry matter (DM) and crude protein
(CP)in high NFC/NFC group were significantly higher than those in low or medium NFC/NDF groups ( P<
0.05). 2) With the dietary NFC/NDF increasing, the CH, production, CH, production/metabolic body
weight, CH, production/DMI, CH, production/OMI, CH, production/neutral detergent fiber intake ( NDFI)
and CH, energy (CH,-E) production were significantly decreased ( P<0.05). The difference of CH, conver-
sion factor ( CH,-E production/GEI) between medium and high NFC/NDF groups was not significant ( P>
0.05) , which were significantly lower than that in low NFC/NDF group ( P<0.05). 3) The significant positive
correlations between rumen CH, emission and body weight, DMI, dietary NDF content were observed ( P<
0.05) , whereas rumen CH, emission was significantly negatively related to dietary NFC/NDF ( P<0.05). The
highest coefficient of determination ( R*=0.86) was achieved for prediction equation of CH, emission which
was developed based on DMI and NDFI. It is concluded that as the dietary NFC/NDF increases from 1.12 to
1.64, the DMI, ADF and the apparent digestibility of DM and CP are significantly increased, which is accom-
panied with significant decrease of rumen CH, production. Meanwhile, the prediction equation of CH, emission
can be developed using DMI and NDFI for 12-month-old Holstein dairy heifers. [ Chinese Journal of Animal
Nutrition , 2020, 32(8) :3688-3697 |

Key words: dairy heifers; dietary NFC/NDF; growth performance; nutrient digestion; methane emission;

prediction equation
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