BhYIE TR 2020,32(11) :5069-5074
Chinese Journal of Animal Nutrition

doi: 10.3969/j.issn.1006-267x.2020.11.012

7R AL o R T T R S B T R
KA R R

RIERE MIESE  REERT
(TER¥HYFRZR RN 750021)

W OE. HEPHEELSGE(NDR) B AR M PREREE, L LY NDF AL AN THRSH
Wy & F AR AAE NDF T 4 LA 8 3 o o4 i A < 05 AL W M ok 2% 4F 4 ( pdNDF) #= R ¥ 4 44 ¥
M2 % 4 46 (iINDF) , iNDF T Al TR R & 34 R 2 F &AL RN, 3 T A A Fm A A i

EHERIGIR, AXEL T INDF 2L M FH kAL R 4 A FRENER, Fatits
S Kk R FAM 4 3 b INDF &3 347 T2, A 81 % INDF £ 5 & 3h 4 & = b 84 5 R 32 4% S fer

KR, RTIHAP R e PR A IR R A s gk

FE 5255816 SMERFRIZAD : A

T S R A R Y i P R U 4T 4E (neutral
detergent fibre , NDF ) & HL 1A 8} 1) 28 2 40, BE
5 (20 I 24 ) Wy e Y 4 W, DRI R R ) R T
IR A HLY T SO R A, B O R
Al 1 1 F R VR, W A M R B A AR e MR RE T
B % 2 XA R AR ORR 7 I R R
AR T Ak NDF 7 5 /0 e il ] fR s 43 PR
NDF % i, A% & 4 3 ¥y % NDF J5 {2 B (5%
i), {H A1 i VU ( C4) 1Al 52 NDF 78 )4 s W98 B vh
W A S AE S R (BB R B 52 . NDF 4 1k %
5 NDF 1Y 7 76 7 3 16 & 43 ( potentially digestible
NDF, pdNDF) F A0 3¢, ¥ 78 v] 3 b kBl e Loy
T BRI ] % % 5 NDF il g iy Ik — 384y,
B IEAS AT A b R U 4T 4E (indigestible NDF,
iNDF) , f&4: #3755 324 h 7F NDF JH fb %
SR %2 DL B NDF F1 R P Uk % £F 4 (acid deter-
gent fibre, ADF) J& & B M 2 ) 2% J5 T, SR, fie i
RS UK INDF Al B AR S 52 g 1 rh 27 4
Rif it 3 1) T B LT e MR O B i e R 1 b A 4

%5 B #8:2020-04-10

X EHES.1006-267X(2020) 11-5069-06

TR Y Ak 67 Ay A AR R AR A R Y T
KB, MELLH A A R 7E R T AR R & 3 8L
RANYIRERmBEAL, GRS A WD, HAE KPR
TK¢, BT iNDF 5% 0 £F 4 46 02 sh Wi B v i
i B8 IH AR AR DI a8, R nT DL SR A S A,
A LI A T3 R L 7 AR AT A P R R A
SR R B A PR E BN RE
NDF 5 2 4[] i} [ A% INDF & e {2 E 0 B &
JESEL TR AR AR A A H e B4 sh W A KM RE
AR INDF 2 £ i 22 J7 i AN [ ok 6 1] % iINDF
& S INDF XF |22 80 4 10 o 4 4 L ATE 5 41 38 38
Z JFE M TR 43 E R R S AR
2 HAETE AN XTT INDF #5980 S AR S
FELER T INDF & e J7 i MO |2 8
A PRI AR T, 9 X5 3T 20 A0 3 vk ) 4 B
iNDF & imifffT T,

1 iNDF & X
NDF J2 44 i 40 i B 1) 32 B2 i 4y, L dE R %

EE£TE . HEARFEILETH (31660694 ) ; T B (7 5518 — Wi A BHE R (24 R % Bh I H (NXYLXK2017A01)
EHE BN B (1997—) , L, INAR H IR B0 58 A i 5 m o ARl S0k TR A . E-mail: MYX15621358579@ 163.com

« BASIEE REEAS, 2082, 181 4E R Uf , E-mail . Guijiezhang @ 126.com



5070 o ¥ B F

% i 324

YR SRR DR E AR K NDF 2
R T B 30% ~80% , AN [F] A 2 18] FAE 4
AN REF RS TR] ), S580 NDF 7698 i AL e
AR A —FERRTE A [7] A= & B AT 9 ik NDF & i
ANIRL, AH W) A% B AR AL A 52 W %5 NDF Al JH b
PEL MR S 2 sh Wk R 4 40 i R NDF §H 4R R
3] ¥4 H X 4324 pdNDF Al iNDF, pdNDF 498
i[RI 1k )5 58 4 e A, 76 238 43 B NDF 769
B = B i 1R g PR AE K A7) 0 12 B A AR W e T T
{t., 4 iNDF ( iNDF = NDF—pdNDF) "1 | K Jfi &
F A A R A BE T HOR S i A, R AR
S FH SR AL B S i 2 SRR R TR AR AR R
2Z 1K & INDF #E LIS AL g JE R Y INDF fifiid T
2 6 R 1 A P, H D AR R R —
R B SR S, iR 8 SR AR AL Th R ] B ) —
oy IFRE R bR . TR AR BE T
FRAEK , FCIE A9 INDF 2 AN BEI & 1, L, Bk
P ik A% v 4RF 2 B ) A5 B9 K 94 4k NDF (undigested
NDF,uNDF) {3 L , uNDF 1] # 5 NDF i 1k i
#5 INDF " falf b iNDF 7 it 55 NDF 4
R 2 |6 72 FE — & B9 F % 4 . Salinas-Chavira
EIIRFSE LU T AR FE NDF Al Ak O,
NDF & & 7F 80 g/kg B {H L% KT 40 g/kg, NDF
TH AL 32 B 4r] B FF S F1 NDF 7 & L[5 52, o] 3
k. NDF % &t 55 , iNDF 5 f IG5 42 43t 1) i
il Y E R MERE RIS NDF JE L% 82 1E A
X, AUBRE R O H N T 8 4 3 e BT A
G0, Hr 52 T4 50 1k 2R 10 i 2 &R 2 IN-
DF, 7ER 23R IEAL R Girh, INDF J2& P e 1]
HLHAE (net energy, NE) B9 B B S50 | B4 /R i
Wk KA A ) 5 26 B A & ( Cornell net carbohydrate
and protein system, CNCPS) "' FI-{t ¥ 4 M PE Al 55
4t ( Nordic feed evaluation system, NorFor) ' %R 45
iNDF /£ b B2 I & (8, IR E R 43Pk 8 &
Fgefie . iINDF J2& n] $50 00 4] K 7 £k 3% 19 35 50 18 R
45, W INDF (0 78 29 A FLRDRE 3 A

2 iNDF WE T i

Mertens''®’ 1 Chandler 2517 5 FL 45 4 4] w1 vh
iNDF 5 AR50 & % & e 2.4, IR 48 Ok R iR
TR 2.4 £51E 8 iNDF % & DUPR R AR H S 5
N TE SRR {H Ok B2 B BT A e e
X 45 5%F Ca MY I ANE A REAE R #ElINDF

FRME Y AR 2 iINDF & i 7 %
R AT R B 52, INDF A& T 6 7 B 1 F0ORS o
B T B R P4 vk . B R, X T PR A AR
HNDF & & (1 7 % B4 R A 2k AR AN EY
JAL LS A R AR e R4S 8 T IR A sh¥)
Jed 15 240~ 288 h, ff ] B A 8 4 0 A 1 T
WA T4 16 19 NDF LA it iNDF & & 1% 05 ¥ 16 52
Pr a6 NDF 43 B A iNDF il pdNDF - F 17 47
BT AR T 2 AR AR T R A T Y T AT
PEAE LR 2210 Tilley 251" e R A6 R —
ESQIUP S C o S S R /D5 1R N N R R NV
R A E G R 48 h 5, E NS & A
g 2% F I TR AR, DO R T R
FiI NDF {RAME LR, RSN Van Soest %52 B
#ET Tilley 2 /& 4 NDF 5 4k % (1 75 3 | 45 4 4
FEIE B G v R B SR I P R AR e
V5 TR 5% B ) BR 6 9 5 R G2 iR T AR B R 3R
SN0 0F 18] ), % FLE 4T 1 45 FR 8 U % iNDF %7
R RO AR AR K W, AT DL Ak b T R R AR
FE A BRI, H I8 B R B R M 1 AR b BN BE
5% 4 [ R A 7= ), i % NDF {4k % 5 iNDF &
RN E LS R 2 R A, T LU I N G — T
g2 5 B K AR AR K AR LB R
PN S B TR A =S I A N = £ B i
i AR

T A INDF % 5t 02 e s A UL T AL %
MEE R E, T INDF & &80 3h ¥ 4 Kk RE 1
HENME IF K bw oAb 0 R A7 vk SR AN Ok Ak 1
INDF& i — H R B FERN EEE R,
JE AT 5 A 8 FH A o R ) 1 17 O T DU & INDF
S, O BT A RN BETH A BB R, HL3Z e A%
FUBRE B Je T 4% v B2 0 0 v B0 52 5 (R Ak
REAEAE S50 22 25 00 T AT KOMASE 43 A7, 07 I8 7
VBRI 2% P A7 2B 0 (ELJRE R R SR RS
I 2 %ot i 0 o A KR 2, D I 5 B 1 i 4
WA I s B NDF R 41 1 1k 20 5 T
BIEAR SR I 2 3 W) ) NDF (462 3R A
I 5 7 xR bR A e B R X,
NDF J& 1 7 10 F5 B 52 i 1] 5% i 4, — f 00 2 9
B3 24 30 F1 48 h J5 #Y NDF il 4k &2 (B
H A 32 2% F 35 3% 240 h J5 & INDF & &2
At B P Al 2 48 ) >R FH D7 325 45 57 288 h J5 Il
FE INDF &8 B T AR AY 5 36 R8s 33 ) ) 2%



114 PGS AN AT I A PR e TR 2T AR A S 2 B A 7 v B4 N B T 5071

S I AE B4 INDF &5 1, e i BIF S R B B AR LAR |
IEAR SR TR AR FIRT R4 R AT 23 %2 W INDF 5 4
B MEE R L RGeS AR R AN S Ty
REAZ A A T 5 1A &b iINDF 3 &, 8 S 24 3hY)
AR

3 INDF iAER G E*

T 5L NDF & f2 i R 43P R g e i F %
W&, BRAMPIEEREE T OHN, 5
NDF {5 b3 BEAE (2 3F 2 24 3 Wy %l 9ed ' 1 58 ) 114 %
AT R =™, {1 NDF & = fCR &8
[ C R E D IEAR T RILIE R, Sali-
nas-Chavira'"*' #l Bender %' #F5¢UF B , 2: T NDF
B R HEN 2 B P B B R R B e A Ak R AT A
FE— 7€ [n] @, NDF ] {5 1638 A [\, 619 5ok
T EOR AN RE P BUSE — s i, A A1) T A
fic il Fn Az P= R . NDF [4EAFE 218 4 sh ) A7
TEGAE Y TC R TH AR 8 43 BV INDF, iNDF ] LA E 6
Hu T3 B pdNDF BE{E A P 8 1 TG L,
FIH AL ER 7 pANDF #esE | NDF [ i) J 4, B,
T 4 9 4k % 32 3] INDF #1 pdNDF 3 1k % 19 R
#il'*°), uNDF 798 B 7 £k B 10] 38 fin 23 34 i iN-
DF 7E4/ 15 i B4 IF 6], B & I 1k ok #2 19 #£ 17, INDF
TE9E BRI 2 R BUR B 5 AN, 52 8 & R,
AR sh ) R KR RE

iNDF & 12 BE 0% A7 2503t 7000 58 b 48037 I 4 3
Y8 Y T A SRR R AR X T AS B Al T
B A 7 TR B 5 ) 1) 5% o k2 G %, Co-
tanch 2527 0K INDF & Al HHE VR 52 iz 4
¥)9E 5 NDF 1563 00 F 248 bn , %8 B I 1k 1
fii 4 B 25 5Tk, Raffrenato 251 7 [ iNDF & &
#ERR AL NDF I 163, iF 52 & Wl Al it INDF & =
AT DAE - I CNCPS 455 R e 988 B 280, OF
FEAT A FR R A AT O 4 A A0 . Krizsan 260 1
¢ INDF 5 5 T 4] JFH 6 A f] FH A (8 B 78 7, #)
iNDF il NDF % £ X 2 £ J3 1l DX AN [7] b g5 F1AS [+
BCR SIS AR 118 ) FH oK 2 28 g 44 ;9 1 40 B T Ak
RRPEATI , 2 B AT DL ) iNDF 5 2 4 o Ok 7l
D0 50 Ak 3, 0 T A R0T- Al 8 26 B ) B K
(% FME . De Sousa 45 ¥ INDF 1 iy P4 3 b
&% (internal markers,IM) |, H2 §& H: & &0 I & {6 PF
P A TRV ARDR 35 N K- FAS [) A BB B R B 5 19 i
FETY R & A AR, K iF s i R W,

iINDF 5 i 2 52 1 ) f B AT HILAD 31 A % B 22 [N
R T4 BRI AL R A R84

FE 5 77 A5 v HAR 0 U A R ' pdNDF H i)
FH AL R T B B F INDF (1055 2, R BH )
HLH INDF Jr o B 48] X6 4 AR 456 A 14 98 75 F 9 16
HBEZVER, M5 INDF & 58 2T 9 5
) 15% M}, iNDF 7 2 FUR £ 2 22 W] 2 30 B 5 i
TSR il = 48 41 iNDF R K K1Y
THAE S 20 AR A B A 20 g/kg, INDF & &%) %
R IS W 7E A s o & P oe S I B R
T B KL i NDF 57 22 {H 5] B S RE 8 O8 1 f rp
iNDF & s Ab TR P il m AR K kg, b Tk
FNBER B T i R AR AR R I AR INDF %7
T A T AN, IR T BT INDF 5 e A 1A
A, AU AR T NDF & i,

4 4T 5k ik ( NIRS) T il 45 & iNDF
SENRE

LG4 TN INDF #9 JR A 35 sl iR o0 2 75 B A K
B[] (9 35 R B, A A &, TR, R — A s Ak
PR P 0 5 7 vk A AR A e s s L, T 0 ]
i NDF &R L Z M NIRS #) 12 H
JOFFH 0 A R R SR Ay A DY
W TEE REE I E ik SRk E
ST ITIEAR LG, B AR AR | R PR RN AR s A
S, AT ) R C R R I T 0 A A R
AR, ENANE 40K NIRS 1 F T 48 &2 A1 Fil
B SRR A AR

NIRS [ A 4 32 %2 H (1) 52 g 3 FH T 000 A
SE T F 9% BE 0B R B R P Ay R AT
NIRS 2 o HE 7 502 455 056 A MR i 47 5
ol T I — Fh B2 e AT B R DT R BT E
FE LIS 25 7 R HE, DA SR I R 5 0 2T Ak
DX 5 AS [R]85 K 149 1 IR AL A O | 3 4 S I i 2 T
TR AR BB ROk I AR B AT I
iNDF & & M6 53 R 59 4 Y &b i Hl i
Gz ) A8 BAE T, 0 S LA R ST 4k
P, BIVA] 6 A AR PR 43 B A [ AL
ik, EABEIRFEA MR 4 T, BRI AT PR 3k 45 15
Ferf INDF & i, H 5A ) 20 ) ) AR R 28 (i AR A
H iNDF £ &2 W00 9 B b R i Be

NIRS A PR | A 1 7 A Pl 4] % iNDF
S EA W, M L 58 INDF 5 5 8



5072

I Y/

S

32 &

2, NIRS 14 4 47 B2 iNDF & & 7 42 5% 2 4 30
TR Ak R R0 £ o B M A0 A1) R 1Y Nousiainen
S S I A 42 AN S TR SC AR s 300 7 O A ERE
iNDF 7 it Fil NDF JH b % B IIIESE T NIRS fg %
YEBR TI0 T Ak 280, 148 il i e INDF #1457
FER] LA E B 0 %E INDF & . NIRS 1] X} ik =
(C3) Ml CA BCH AT M AL 1, LA T INDF &
H#17 Mehtio %) i i NIRS T3 7% 4 2 A
H1 iINDF &5t 155 T B Ak %, R W] LLid
iF NIRS FiUil| 260 v 14 iNDF 2 52 5k i 054 1 4k
TARAE ST, B NIRS A& i€ DL K6 NIRS Hff ) 4
AR, NIRS XF iNDF 7 i % K6 I 45 28 15 58 ok
#E ,INDF 1 [ 4 5% & ) R il 1) £ 35 bt 1
e,

5 I %

iNDF X T 18] 4R 5 A6 F1 5 24 20 4 5 5% )8 4 2
HEEA/EM, M T NDF 5 G84E R e & A 1) 5%
BEFRAR . M2 INDF 7% & G 6% N HH TR A% T,
B e b P R AR 2, TR TR AR SN B B IS
HEARBGHES A S 2% BERN -1 R
Geny ELR BRI G R ST, JCTR R T A SR,
NIRS RE S HE 4t —Ff = 250 50 I 2 iNDF % 710 T
B 7E AR 58 b oo B P & Jig , df ik NIRS 7]
DL AR R i iNDF B i 2 1 2 H 210 4R R T
DAL R B SR 22 T NDF I £k 2 17 i /8
1, AT AT LS A 380 - i ) L, 45 2 7E I 44 8))
WA R R OUE

SE Lk

[ 1] NORRIS A B, TEDESCHI L O, MUIR J P. Assess-
ment of in situ techniques to determine indigestible
components in the feed and feces of cattle receiving
supplemental condensed tannins[ J].Journal of Animal
Science,2019,97(12) :5016—5026.

PUESE ISRk (e R/ PO R SR S AV A= 4
W R F S kR [ ). B B AR 2 4, 2020, 32(2)
566—-570.

HARPER K J,MCNEILL D M. The role iNDF in the

regulation of feed intake and the importance of its as-

(2]

(3]

sessment in subtropical ruminant systems ( the role of
iNDF in the regulation of forage intake) [ J].Agricul-
ture,2015,5(3) :778-790.

[ 4] SOUFIZADEH M, PIRMOHAMMADI R, ALIJOO

(5]

(6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

Y, et al. Indigestible neutral detergent fibers relation-
ship between forage fragility and neutral detergent fi-
bers digestibility in total mixed ration and some feed-
stuffs in dairy cattle[ J]. Veterinary Research Forum,
2018,9(1) :49-57.

NOUSIAINEN J,RINNE M, HELLAMAKI M, et al.
Prediction of the digestibility of the primary growth of
grass silages harvested at different stages of maturity
from chemical composition and pepsin-cellulase solu-
bility [ J ]. Animal Feed Science and Technology,
2003,103(1/2/3/4) :97-111.

WG AR, TR IA] IR A5 RAS TR ) 200 BE 5 i 45
Wt B [T VL9 Ak 2+ 42, 2018, 34 (2) . 472 -
480.

KRAMER M, WEISBJERG M R,LUND P et al.Esti-
mation of indigestible NDF in forages and concentrates
from cell wall composition[ J]. Animal Feed Science
and Technology,2012,177(1/2) :40-51.

LUND P, WEISBJERG M R, HVELPLUND T. Di-
gestible NDF is selectively retained in the rumen of
dairy cows compared to indigestible NDF[ J ]. Animal
Feed Science and Technology, 2007,134 (1/2):1—
17.

BENDER R W,COOK D E,COMBS D K.Compari-
son of in situ versus in vitro methods of fiber digestion
at 120 and 288 hours to quantify the indigestible neu-
tral detergent fiber fraction of corn silage samples[ J].
Journal of Dairy Science,2016,99(7) :5394—5400.
RAFFRENATO E,LOMBARD R,ERASMUS L J,et
al.Prediction of indigestible NDF in South African and
Australian forages from cell wall characteristics [ J].
Animal Feed Science and Technology, 2018, 246:
104-113.

TR, A, sk ek, SRR 5 A YRR
WA B U BR A 7 (0] AR, 2015,
48(2) :229-240.

RAFFRENATO E,ROSS D A, VAN AMBURGH M
E.Development of an in vitro method to determine ru-
men undigested aNDFom for use in feed evaluation
[T].Journal of Dairy Science,2018,101(11) :9888—
9900.

SALINAS-CHAVIRA J, ALVAREZ E, MONTANO
M F,et al.Influence of forage NDF level, source and
pelletizing on growth performance, dietary energetics,
and characteristics of digestive function for feedlot cat-
tle[ J]. Animal Feed Science and Technology, 2013,
183(3/4) :106-115.



11 1 PGS AN AT I A PR e TR 2T AR A S 2 B A 7 v B4 N B T 5073

[14] FOX D G,TEDESCHIL O,TYLUTKI T P,et al.The [25] BENDER R W,LOPES F,COOK D E, et al.Effects
Cornell net carbohydrate and protein system model for of partial replacement of corn and alfalfa silage with
evaluating herd nutrition and nutrient excretion [ J ]. tall fescue hay on total-tract digestibility and lactation
Animal Feed Science and Technology, 2004,112( 1/ performance in dairy cows[J].Journal of Dairy Sci-
2/3/4) :29-178. ence,2016,99(7) :5436—5444.

[15] VOLDEN H. NorFor-the Nordic feed evaluation sys- [26] RAFFRENATO E,ERASMUS L J.Variability of indi-
tem [ M |. Wageningen; Wageningen Academic Pub- gestible NDF in C, and C, forages and implications on
lishers, 2011. the resulting feed energy values and potential microbi-

[16] MERTENS D R.Application of theoretical mathemati- al protein synthesis in dairy cattle[ J].South African
cal models to cell wall digestion and forage intake in Journal of Animal Science,2014,43(5) :98-102.
ruminants[ D ].Ph. D. Thesis. Ithaca, NY : Cornell Uni- [27] COTANCH K W,GRANT R J, VAN AMBURGH M
versity, 1973. E,et al. Applications of uNDF in ration modeling and

[17] CHANDLER J A,JEWELL W J, GOSSETT J M, et formulation[ C ]//Cornell Nutrition Conference. Itha-
al.Predicting methane fermentation biogradability [ J]. ca;Cornell University,2014;114—131.

Biotechnology and Bioengineering Symposium, 1980, [28] KRIZSAN S J,MUSSADIQ Z,HETTA M, et al.Pre-
10:93-107. dicting feeding value of forage maize hybrids harves-

[18] KRIZSAN S J,HUHTANEN P.Effect of diet compo- ted at different maturities and sites[ J |.Journal of Ani-
sition and incubation time on feed indigestible neutral mal and Feed Sciences,2014,23(3) :269-278.
detergent fiber concentration in dairy cows|[ J].Journal [29] DE SOUSA S V,DE ARAUJO M J,MARQUES C A
of Dairy Science,2013,96(3) ;1715-1726. T,et al.Internal markers for predicting dry matter in-

[19] TILLEY J M A,TERRY R A.A two-stage technique take and digestibility in Santa Inés ewes on a pasture
for the in vitro digestion of forage crops[ J].Grass and [ J].Grassland Science,2019,65(2) :75—85.

Forage Science,1963,18(2) :104—111. [30] HUHTANEN P, NOUSIAINEN J, RINNE M. Recent

[20] VAN SOEST P J,ROBERTSON J B, LEWIS B A. developments in forage evaluation with special refer-
Methods for dietary fiber, neutral detergent fiber, and ence to practical applications [ J ]. Agricultural and
nonstarch polysaccharides in relation to animal nutri- Food Science,2006,15(3) :293-323.
tion[ J]. Journal of Dairy Science, 1991, 74 (10) : [31] Z=7E75.INDF X e 4 sh R & &8 09 IE 15 EH
3583-3597. Fe Xt iNDF PRAS ) BB 7). A AR, 2017(18) .

[21] HRISTOV A N, HARPER M T, ROTH G, et al. 38-43.

Effects of ensiling time on corn silage neutral deter- [32] MUz, ikss, /NG, S B TREERR S &
gent fiber degradability and relationship between labo- LT AN AL R (Y 2 Ny [ 3], 3h A R A4, 2019,
ratory fiber analyses and in vivo digestibility[ J ] .Jour- 31(10) :4684-4690.

nal of Dairy Science,2020,103(3) :2333-2346. [33] DEAVILLE E R,GIVENS D I.Regions of normalised

[22] GOESER J P,COMBS D K.An alternative method to near infrared reflectance difference spectra related to
assess 24-h ruminal in vitro neutral detergent fiber di- the rumen degradation of fresh grass, grass silage and
gestibility[ J ] .Journal of Dairy Science,2009,92(8) : maize silage[ J]. Animal Feed Science and Technolo-
3833-3841. 2y,1998,72(1/2) ;41-51.

[23] LOPES F,RUH K,COMBS D K.Validation of an ap- [34]  HEOUAK, XA, SRBE(R . T L1 A0 i ok T 28 46 B 1
proach to predict total-tract fiber digestibility using a VAR B SR B AN LR [T ] B A, 2017, 25
standardized in vitro technique for different diets fed to (1):165-171.
high-producing dairy cows[ J].Journal of Dairy Sci- [35]  XUtHAs, F=ae, RELIN, 5. EOKRZEFFLF 44l i 4
ence,2015,98(4) :2596-2602. AN G REEL AG HE ST [T]. B KRR 2£, 2020, 28

[24] SPANGHERO M, ZANFI C.Impact of NDF content (4):109-116.
and digestibility of diets based on corn silage and al- [36] SAMADI,WAJIZAH S, MUNAWAR A A.Near in-

falfa on intake and milk yield of dairy cows|[ J].Italian
Journal of Animal Science, 2010, 8 ( Suppl.2) ;337 -
339.

frared spectroscopy ( NIRS) data analysis for a rapid
and simultaneous prediction of feed nutritive parame-
ters[ J ] .Data in Brief,2020,29.:105211.



5074

I Y/

S

32 &

[37]

NORDHEIM H, VOLDEN H, FYSTRO G, et al.Pre-
diction of in situ degradation characteristics of neutral
detergent fibre (aNDF) in temperate grasses and red
clover using near-infrared reflectance spectroscopy
(NIRS) [ J]. Animal Feed Science and Technology,
2007,139(1/2) :92-108.

[40]

predicted by near infrared reflectance spectroscopy
[ J].Livestock Science,2019,226:1-6.

BROGNA N, PALMONARI A, CANESTRARI G, et
al. Technical note : near infrared reflectance spectrosco-
py to predict fecal indigestible neutral detergent fiber
for dairy cows [ J].Journal of Dairy Science, 2018,

[38] WIEDEMAIR V,HUCK C W.Evaluation of the per- 101(2) :1234-1239.
formance of three hand-held near-infrared spectrometer [41] NOUSIAINEN J,AHVENJARVI S, RINNE M, et al.
through investigation of total antioxidant capacity in Prediction of indigestible cell wall fraction of grass si-
gluten-free grains[ J].Talanta,2018,189,233-240. lage by near infrared reflectance spectroscopy[ J].Ani-
[39] MEHTIO T, MANTYSAARI P, KOKKONEN T, et mal Feed Science and Technology,2004,115(3/4) ;

al. Genetic parameters for cow-specific digestibility 295-311.

Application and Research Progress of Indigestible Neutral Detergent
Fiber in Ruminant Production

MU Yixiao LIN Yufan ZHANG Guijie
( Department of Animal Science, Ningxia University, Yinchuan 750021, China)

Abstract: Neutral detergent fibre (NDF) of forage grass can provide energy for ruminants, and the appropri-
ate content of NDF is beneficial to improve the production performance of ruminants. According to the degree
of digestibility, NDF can be divided into potential digestible neutral detergent fiber ( pdNDF) and indigestible
neutral detergent fiber (iNDF). iNDF can be used to estimate feed intake and energy intake of ruminants, and
can also be used as an important index to predict the digestibility of organic matter. This review summarizes the
definition of iNDF, measurement methods, and its effect on the regulation of ruminant production perform-
ance, and the prediction of iNDF content in forage grass by near infrared reflectance spectroscopy is prospec-
ted, in order to provide references for the application of iNDF in ruminant production. [ Chinese Journal of An-
imal Nutrition , 2020, 32(11) :5069-5074 |

Key words: indigestible neutral detergent fibre; digestibility of neutral detergent fiber; ruminant; near infrared
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