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WA AR, B, AR I8 7 1R A NDF 7K F-AH [ 79
S0 F  WF5E LA AH 5% SH S 32 %% NDF 3k 5 19 4
RAHM(TMR) X 4~6 H i for 7 A 824 4 K
PERE | TH AL A L A= AL AR B R, Sk 48 AR X
21 2 R R A A P AR A — o A B AR |

1 #MRlER*E
1.1 R SR

R T 2017 4F 10—12 H 763 B £ lh K 2F 34
B YR 5 3 Wy e 2 S B 2E F L i 1T, SH
K2 Bl Tad B @ = s B E (R A

R ) TRIAE USR], By BRI 1.5 ~2.0 em /)
B, AH 1 SH WILF4E2H i W36 1,
1.2 REEIT SRR

IR R Rt %, A 30 3k 105 H
WA WIS 5 1% A 30 2H N B2 A 4 BR B AL X A 1% 3 4y
B2 41, R 15 KB A BRI DL AH L SH R 3
%L NDF K5 1) TMR, 3 aF K 2k B2 f SR A9 L
I B AH 7] NDF FURL 2 (5T (CP) 7K 7 1 4] R
Tl %) %8 35 7K - 2 B NRC (2001 ) D i 2 36 47
A S FRKE 2 2, IR 75 d, Kb st
115 d,1E308 60 d.

X1 AHF1SH BT 4EE R ( FHRERM)

Table 1  Fiber composition of AH and SH ( DM basis) %
i H hYEGERAT g IRMEVERAT 4 LR e AR
Items NDF ADF Hemicellulose Cellulose Lignin
H7% T 5 Alfalfa hay 55.08 39.71 15.36 22.85 8.85
K& B Soybean hulls 69.88 49.14 20.74 41.31 2.83

®2 WBRARAMRERKE(THRERM)

Table 2 Composition and nutrient levels of experimental diets (DM basis) %

i H Items

EfE TR AH diet

KRG E AR SH diet

J5kl Ingredients

E K Corn

F M1 Soybean meal

#k 2 Wheat bran

B Wi ¥ Fat powder
K 7 Soybean hulls
HfE T Alfalfa hay
14} Limestone

W2 245 CaHPO,

2k NaCl

TRK} Premix"

411 Total

/K F Nutrient levels®
T8 (WAl ) DM (air-dry basis)
fRiHRE ME/ (MJ/kg)
KL H BT CP

HLUIEWT EE

KK S> Ash

H P VR £F 4 NDF
PV Ve U 7 4t ADF

5 Ca

& TP

YIPEA 4T 48 PeNDF (1.18 mm)

41.07 40.52
5.50 15.43
15.00 15.00
0.40 0.85
25.03

35.42
0.57 1.22
0.59 0.52
0.45 0.43
1.00 1.00
100.00 100.00
91.91 90.80
10.81 11.77
15.36 16.17
3.02 3.03
6.63 6.73
25.60 26.45
13.45 13.56
0.80 0.80
0.40 0.40
11.53 17.55
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Lk 2

i H Items

EfE T H AR AH diet

KGR 1AM SH diet

Y BA SUA 4k PeNDF (8.80 mm)
YIFA 34 4E PeNDF (19.00 mm)

eKkALG 4 CHO

TEH CB,

AL 4E CB,

AT IH 1L LT 4k CB,

Ritber 4 cC

ARFi# Lignin

R Y pEmoK b &4 NFC

AEEF Y EmoK LG Y/ MR R AT 4 NFC/NDF

3.68

0.79
74.94 74.07
26.63 22.99
21.70 23.78
14.23 21.76
11.36 4.68

4.73 1.95
49.34 47.62

1.92 1.81

D IR R A T S A M 4R At The premix provided the following per kg of diets; VA 15 000 U, VD 5 000 IU, VE 50 mg, Fe
90 mg,Cu 12.5 mg,Mn 60 mg,Zn 100 mg,Se 0.3 mg,I 1.0 mg,Co 0.5 mg,

AR AR T AR B 5 AR RE = SAE-ZERE- IR AE - e Rk JLrh e RE = 6.5% BAE ™ HAYE FKE N
SEI{E . ME was calculated according to digestive and metabolic test data, ME=GE-FE-UE-CH,E, CH,E =6.5% GE'';

while the other nutrient levels were measured values.

1.3 AFEE

B4R S J5 0 R 25 WA PR TR (W B B R K
OB I AR I (4.5 mx 1.5 m) N ERRL R 35
TSk A B AR B oph (% oK R FOELRE ) BE R 0800 F
16 :008ME 1 ¥, A HRE IKUK , TMR /) DM g
AR 3.5% L4y, B R HEAT 1 I S (E
THH,
1.4 #HRKESNE
1.4.1  FRDRHEE & 9 R AR 5 I 2

T TR PR T MAC A g Sk 2R 1 R IR R RR A
BARRSFRRG TR &5 (DMI) , B RCREE
it b S g Sk A 1 FDBHEE 200 g A4, -20 TR
FE,IE2 B AOAC (2000) M) i) 52 1] 4 1 5 35 %
G, Mo CP & iR Ketuo KDY -9830 Bl [T 5E A
1G5 , NDF R P ¥k ¥ £F 4 ( ADF) & i %
ANKOM 200 Fiber Analyzer I 5 , ¥LJE Il ( EE) &
R H ANKOM-XT15i 4 H 3% 15 43 A A 5E |
MAE(GE) % ] PARR-6400 4= [ 3 48 it 1 Y
ME

FLR B AH  SH) B9 K i % . NDF , ADF Fl#l
TSy ( Ash) & R IR AOAC (2000) 5 5 | 31
FARAYER AY R T

) £ 4 2 = NDF-ADF;
214 2% = ADF- K Jii £ —Ash,

FH 4 )2 M (36 E 5 A F) W E TMR /Y

YIPRA AL 4F 4 (peNDF) & i, 3 2 . Kononoff

LU W T ¥k AR TRDRL AR A9 peNDF & 2, BEE Y
IR K AL B W =5 B 1 TR R (CNCPS) H i filk
KALEY HvERS (CB,) \ATIEPELF4E (CB,) 1T H
L4 (CB,) AL 4E (CC) &2 I Van
Amburgh %5 BATE
1.4.2 ARG E

RIS 4R )5 40 i AE B2 4 120,135,150 165 Al
180 H it /R WA EIF IR L4 15 R
ADG FIEIE L (F/G) .
1.4.3  THAACH B 2

FE A i N 42 4F 140 F1 170 H B4 515
AR, R IS A AR 28 4 38 IR 1k i 1T
RIS, RUIHAA I R BB 6 LR E AL
PR g 7 d, Horh A 3 d, i 4 d,
I s A Sk B AR B R SR S HE o R HE
Wi, BRIEIRAIE R 100 g ZEFEH1 100 mL JR
FE, IR A 50 F1 10 mL B 10% 55 B2 15 W AT
&L, —20 CHAAERRI

ZHE i CP NDF  ADF DM | Ash & & fl1 2%
Ak R BEFI IR A MK B AOAC (2000) "3 52 | A 2%
WA TR, 5 R A A R, L P
AEt MBENY 6.5% 35,
1.4.4 I3 A=A F8 bR i

R TERE 6 SLARTE AT 44,180 H b R
258 Fid KGR LT 10 mL A9 EL28 R 4 (A & 4t
BEH) 1 500%g B0 30 min, WdE R LWE T
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—-20 CHRAFERFI

2 M3 A A T8 A B R R R R R & (R e
ANA ) TR RS ) ok W E , FH W A vk (R
ST—-3604 FI gl bn 4% ) W5 1L ¥ v %) 19 & AR AR
KHEF-1(IGF-1) AKHE (GH) M - T M
(BHBA) (& i, H b .3 (FHE KHB-1280 4 H
Bl AE AR A AT A ) TN i 3 7 4 B (GLU) | BB A
(TP) \FH#EH (ALB) MIBRHE M (GLB) M & it
1.5 HEFESHITHH

RIS EHE FH SAS 9.2 B4 oA, Forb il A Qs
FLL 35 A AL T8 bR 8 s R ] one-way ANOVA fAI
22 57 B BT LA Duncan QLT 2 8 o A Kk
A Y H A2 I 50 SR F MIXED B8 2047, 3 LA
/N 35 2505 (LSD) #EA TP LA BEALAN T

Vi =pAT+M+TM+C(T) \ +& 0

Kb MRV T MR (i=1.2) , B E
WOV M R HEE (j=1...5, 48 3%F i 120,135,150 ,
165 F1 180 H#%) , Bl @ &M C M4 (k=1...
30) , BEALELNL ;& Rk 2E

it Hr A P<0.05 H2ER B E ,0.05<P <

0.10 J9A7 48 = s I 3

2 & B
2.1 A [E NDF RiE 8 4R xt 757 B 48 N L 4 £ K
4 BE B %2

H ¢ 3 Al e 4 (120~ 180 H #%) , SH
TEARAL) F/G B KT AH R4 (P<0.05) ,AH
THMLH  SH ML 4H Z (8] ) ADG #1 DMI 22 % A
E(P>0.05), 120~ 135 H A HF, SH 17 # 40 1Y
ADG & & T AH R4 (P<0.05) , At B 1]
SH TR ZH F1 AH TR AR ZH %) ADG Fl DMI 2= 55 A i
F(P>0.05) ;120~135 166~ 180 H X, SH fal #H
4 F/G W EILT AH 1AM 41 (P<0.05) , SH /i
MRAA B 180 HIBRE M (0.05<P<
0.10) ,

I 4, ADG . DMI #1 F/G ¥ 3% H i#% 19 &
R (P<0.05) , DMI B A AR AT H # 2 8] 58 5.
YERRZ B34 (0.05<P<0.10) ,ADG fl F/G &~
SRR H #8532 5 AR FH B2 (P>0.05) .

® 3 7R[E NDF SRR HTE A4 £ K RE R #0m

Table 3 Influence of dietary different NDF sources on growth performance of Holstein male calves
1A Diets P {H P-valve
Tt H
Hems Al - SEM Rt HEE RxHR
Diet Day of age Dietxday of age
1A H Body weight/kg
120 Hi% 120 days of age 105.27 106.51 1.479 0.336 2
180 H % 180 days of age 193.07 201.82 4.004 0.071 3
¥ H I E ADG/ (kg/d)
120~ 180 H#% 120~ 180 days of age 1.46 1.57 0.054 0.633 2 0.001 8 0.109 9
120~135 H## 120~135 days of age 1.40° 1.60* 0.081 0.049 5
136~150 H# 136~150 days of age 1.56 1.63 0.089 0.625 3
151~165 Hi## 151~165 days of age 1.38 1.41 0.081 0.223 9
166~180 H % 166~180 days of age 1.53 1.63 0.106 0.999 6
THBUR & # DM/ (kg/d)
120~180 H## 120~180 days of age 4.98 4.86 0.098 0.473 8 0.001 8 0.066 1
120~135 H % 120~135 days of age 3.92 3.97 0.079 0.493 6
136~150 H## 136~ 150 days of age 4.76 4.81 0.122 0.770 6
151~165 H## 151~165 days of age 5.56 5.29 0.112 0.103 9
166~180 H## 166~ 180 days of age 5.74 5.42 0.149 0.212 9
BELL F/G
120~180 H#% 120~ 180 days of age 3.41° 3.10° 0.059 0.034 8 <0.000 1 0.402 8
120~135 H % 120~135 days of age 2.81° 2.47° 0.159 0.042 8
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i Diets P {f P-valve
i H
I SEM TR H i T Hx H i
tems AH SH
Diet Day of age Dietxday of age

136~150 H## 136~150 days of age 3.06 2.95 0.120 0.384 6
151~165 H## 151 ~165 days of age 4.02 3.76 0.119 0.635 9
166~180 H ¥ 166~180 days of age 3.75" 3.32° 0.128 0.048 4

[FAT RS R AR A F/ING R R R 22 53 3% (P<0.05) . AR,

In the same row, values with different small letter superscripts mean significant difference ( P<0.05). The same as below.

2.2 A[E NDF RiE@ERTHFHIELIEHFE F
MRARXEEMRIELEHEZm

H % 4 AT, 140 H # B, AH (R ML ZH | SH 4d]
RABA A IAE REw RER/UHAE
L S DM NDF Fl1 ADF #3018 1k % 22 5 R i 3%
(P>0.05) ,SH falH2H Y 28 HE i LE AH R 2
FRRALT 25.16% ( P<0.05) , SH fA M4 i) OM 3
ST AL R L AR AR 20 8 5 3 55 710.76% ( P<

0.05), 170 H B, AH 18 K2 41 . SH 1A K2 21 45 4
A AE REEMRE /A EZR AR
F(P>0.05) ,SH 1AM A B FEHE ) & L AH TR AR 20
L E AR T 43.28% (P<0.05) , SH [ A 41 1Y DM |
OM NDF #l ADF 1 3 M 18 1k 3K 43 51| tb AH 1] f
HEFRET 21.31% .16.09% 15.44% 1 34.04%
(P<0.05) .

R4 7[FE NDF RBERRFTAEAEFERMRRREBMEZIWE U RN M

Table 4 Influence of dietary different NDF sources on nutrient intake and apparent digestibility of Holstein male calves

WiH TA# Diets P
SEM

Items AH SH P-valve
A E W™ /kg
140 H % 140 days of age 40.25 41.55 0.349 0.065 4
170 Hi#% 170 days of age 49.98 50.00 0.640 0.982 9
R i Feed intake/(kg/d)
140 H % 140 days of age 4.44 3.89 0.214 0.132 2
170 H#% 170 days of age 5.35 4.59 0.284 0.118 4
Kt/ RBHAE Intake/ W™
140 Hi% 140 days of age 0.11 0.09 0.004 0.062 1
170 Hi#% 170 days of age 0.10 0.09 0.004 0.075 5
F2HEH B Fecal output/ (kg/d)
140 H#% 140 days of age 1.51° 1.13% 0.109 0.044 7
170 Hi#% 170 days of age 2.01° 1.14° 0.102 0.001 8
T W IH AL DM apparent digestibility/ %
140 H#% 140 days of age 65.87 70.76 2.018 0.147 5
170 Hi#% 170 days of age 62.12° 75.36" 1.301 0.008 0
A HLYFWIELZ OM apparent digestibility/ %
140 H## 140 days of age 67.26" 75.84° 1.860 0.038 0
170 H# 170 days of age 68.47° 79.49* 1.050 0.000 4
R PR T 27 4 WL 16 % NDF apparent digestibility/ %
140 Hi#% 140 days of age 60.97 59.91 2.509 0.776 8
170 Hi% 170 days of age 63.78° 73.63" 1.520 0.005 9
PR e A 4T 4 L WTH 1L 2 ADF apparent digestibility/ %
140 H % 140 days of age 40.06 47.15 2.781 0.131 5
170 Hi% 170 days of age 47.41° 63.61° 2.552 0.006 5
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23 A [E NDF RiBEARMETHIEAEF =
F AR

f 2 5 Al A, 140 H #® 8, AH f@ f41  SH /]
HRABEA 1Y R BE L TH AL BE L FC I BE | B AE R LT 1k
RSB R A E L BRI R 22 7 R B (P>
0.05) , SH TR K4 A 4 A L RE L 5 A8 A e i 0 3
RTAHM M4 (P<0.05) ,170 H # 8}, AH . SH

TR A A 4 A SV RE T BE RE | T 1k e R AR I RE
ZREAREE(P>0.05) , SH 1R 4H AU ZEHE 1 IR fit i
FRT AH faH4H ( P<0.05) , SH Tl 20 /Y S g 22
WL A B Re AR AL e A QR AR L AH 1]
AR FRE T 14.15% ,16.42% F1 2.00% ( P<
0.05) .

&5 7R[E NDF SRR 78 B4 s 2 5 A B 2200

Table 5 Influence of dietary different NDF sources on energy utilization of Holstein male calves

i H 1A Diets P1E
SEM

Items AH SH P-valve
A BBE GE intake/[ MJ/ (kg W*™ - d) ]
140 H#% 140 days of age 1.91° 1.60° 0.084 0.047 5
170 H# 170 days of age 1.86 1.56 0.084 0.057 5
#:fiE FE/[MI/ (kg W™ - d) ]
140 H# 140 days of age 0.53" 0.38" 0.036 0.031 2
170 Hi#% 170 days of age 0.55" 0.31° 0.026 0.001 5
JREE UE/[ MJ/ (kg W*™ - d) ]
140 H % 140 days of age 0.04 0.03 0.002 0.117 7
170 H# 170 days of age 0.05" 0.03° 0.002 0.048 6
FFBEfiE CH,E/[MJ/ (kg W™ « d) ]
140 H#% 140 days of age 0.12° 0.10° 0.005 0.047 5
170 H % 170 days of age 0.12 0.10 0.005 0.057 5
W1LfE DE/[ M)/ (kg W' - d) ]
140 H#% 140 days of age 1.38 1.22 0.071 0.168 3
170 H i 170 days of age 1.30 1.25 0.062 0.567 5
RIEE ME/[ MI/ (kg W*™ - d) ]
140 H % 140 days of age 1.21 1.13 0.064 0.198 6
170 H % 170 days of age 1.18 1.10 0.058 0.776 1
MAER MY ILF Apparent digestibility of GE/%
140 H % 140 days of age 72.26 76.13 1.647 0.157 5
170 Hi% 170 days of age 69.89° 79.78* 1.061 0.001 2
BREIC % Metabolic rate of GE/%
140 H# 140 days of age 63.63 67.43 1.558 0.145 3
170 H#% 170 days of age 60.70° 70.67" 1.167 0.001 8
HALREAC T3 Metabolic rate of DE/%
140 H# 140 days of age 88.03 88.54 0.237 0.189 1
170 H## 170 days of age 86.81° 88.55 0.417 0.031 4

24 7F[E NDF RBERRGTHIELNEF R
KR 22

3% 6 Al %0, 140 H # i, SH 1@ 2 41 . AH 17
MRZH AR I E AR R A TTRV AR AL A 22 = A
W3 (P>0.05) , SH 1A AR ZH Y Z5 & AH L AH TR 41
BEEAR T 31.48% (P<0.05) , SH 1)K 40 i & 15T
TR A R WL AL R A0 tE AH T KR 20 1o 25 42 &

28.14% M1 10.00% ( P<0.05) , 170 H # K}, SH 17

A AH WA AR RA H LA Z S
AR (P>0.05) ,SH WA B FE A A I AH THR
H B ERAR T 49.54% ( P<0.05) , SH Tl K 2H By 35T
AL R DT R AN E FUIHE R AH L AH T AR 4 4
FHRE T 31.03% 41.07% 1 7.12% ( P<0.05) .
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Table 6 Influence of dietary different NDF sources on nitrogen metabolism of Holstein male calves
T B TAHR Diets P
Items AH SH SEM P-valve
HEAE N intake/[ g/ (kg W™ - d) ]
140 H#% 140 days of age 2.84 2.64 0.133 0.345 1
170 Hi#% 170 days of age 2.75 2.58 0.134 0.410 1
# % Fecal N/[ g/ (kg W*™ « d) ]
140 H#% 140 days of age 1.08* 0.74° 0.091 0.046 9
170 H#% 170 days of age 1.11° 0.56" 0.031 <0.000 1
JRA. Urine N/[ g/ (kg W™ - d) ]
140 H#% 140 days of age 0.52 0.42 0.042 0.142 8
170 Hi#% 170 days of age 0.49 0.50 0.031 0.815 8
YU A Retained N/[ g/ (kg W*™ - d) ]
140 H#% 140 days of age 1.23 1.47 0.094 0.125 4
170 Hi% 170 days of age 1.16° 1.52° 0.091 0.037 9
1A Digestible N/[ g/ (kg W*™ - d) |
140 H#% 140 days of age 1.76 1.90 0.126 0.460 9
170 Hi#% 170 days of age 1.65 2.02 0.116 0.073 6
APUFR N deposition rate/%
140 H#% 140 days of age 43.45° 55.68" 2.109 0.009 4
170 H# 170 days of age 41.80° 58.97* 1.784 0.001 1
RFEWIELZ Apparent digestibility of N/%
140 H## 140 days of age 70.39" 77.48° 1.322 0.012 8
170 H#% 170 days of age 69.93° 74.91° 0.907 0.011 7

2.5 A [E NDF 3R iE & 4R Xt 1a7 #r 48 2 5L 4 1 i
CX &=tz

F % 7 AT, SH GRS 2 AH ) AR 4H 42 4 14 i
7% GH.TP ALB fil GLB % f& & ALB/GLB . %

7 7N[E NDF SRR R 3 o {7 48 B 4 I i 4 L HE 4R

Z5(P>0.05) , SH AR 4 /) 1L BHBA % & &
FART AH (R4 (P<0.05) , SH fa] # 40 # il 75
IGF-1 F1 GLU &4 . AH fal B 26 43 511 A5 KA A
FEmE I (0.05<P<0.10) ,

A

Table 7 Influence of dietary different NDF sources on serum biochemical indexes of Holstein male calves
0 T ¥ Diets P
SEM

Items AH SH P-valve
JHe i e A KX —-1 IGF-1/(ng/mL) 64.12 61.64 0.865 0.057 0
B-# T BHBA/(mmol/L) 1.05* 0.97 0.022 0.019 4
HK M E GH/ (ng/mL) 4.79 4.52 0.130 0.150 7
%M GLU/ ( mmol/L) 5.23 5.71 0.184 0.080 1
BEH TP/(g/L) 62.06 61.18 1.021 0.530 6
H#H ALB/(g/L) 36.65 36.74 0.091 0.298 7
BKH#EH GLB/(g/L) 26.15 24.99 1.025 0.438 3
H#EH/BREH ALB/GLB 1.44 1.39 0.081 0.683 2
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RIS 1 S
3.1 [ NDF RiBRAMMTEFHIEAEFEK
- EA

o] AL B P R T 2 2 Xt 7 R 0 R ) W i A5 )
AR & E MR ER L, i SHGRDR P Y AT T AL £F
YeRARTHIL T 4S5 AH WG ER RN ESR, &
RIS % P, SH Tl AR 2 A He A AR 2H 468 4 i R
ARSI 120~135 HIR K ADG i35 #2585,
F ST SH TAl AR B4 d i A T I vk £ A RN RT3 AR
Aofere PR R R R BN R A
PR RN TR, -3 o M S5 A AR AR AR AR L GLU B4R
PEALAE R R SH fa Ke 4 452 24F /) 1L % GLU % &
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Effects of Dietary Different Neutral Detergent Fiber Sources on
Growth Performance, Digestion and Metabolism and Serum
Biochemical Indexes of Holstein Male Calves

MA Manpeng'®> WANG Bing'® TU Yan'® BI Yanliang' FU Tong" CHENG Shuru®> DIAO Qiyu'
(1. Key Laboratory of Feed Biotechnology of 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, China Agricultural
University, Beijing 100193, China; 4. College of Animal Husbandry and Veterinary
Science, Henan Agricultural University, Zhengzhou 450002, China)

Abstract; The aim of this study was to investigate the effects of total mixed ration with different neutral deter-
gent fiber (NDF) sources of alfalfa hay ( AH) and soybean hulls (SH) on growth performance, digestion and
metabolism and serum biochemical indexes of Holstein male calves at the same dietary NDF level. Thirty Hol-
stein male calves at 105 days of age were selected and divided into 2 groups according to the randomized block
design, and with 15 calves in each group, feeding total mixed ration with AH and SH as NDF source, respec-
tively. The pre-experimental period lasted for 15 days, and the experimental period lasted for 60 days. The re-
sults showed as follows: 1) during the whole experimental period (120 to 180 days of age) , the ratio of feed
to gain of calves of SH diet group was significantly lower than that of AH diet group ( P<0.05) ; during 120 to
135 days of age, the average daily gain of calves of SH diet group was significantly higher than that of AH diet
group (P<0.05).2) On 170 days of age, the fecal output, fecal energy, urine energy, methane energy and
fecal nitrogen of calves of SH diet group were significantly lower than those of AH diet group ( P<0.05) , the
apparent digestibilities of dry matter, organic matter, NDF and acid detergent fiber of calves of SH diet group
were significantly higher than those of AH diet group ( P<0.05) , the gross energy apparent digestibility, gross
energy metabolism rate, digestive energy metabolic rate, retained nitrogen, nitrogen deposition rate and nitro-
gen apparent digestibility of calves of SH diet group were significantly higher than those of AH diet group ( P<
0.05). 3) On 180 days of age, the serum B-hydroxybutyric acid content of calves of SH diet group was signif-
icantly lower than that of AH diet group ( P<0.05). In summary, the SH is a good source of NDF for Holstein
male calves during 120 to 180 days of age, compared with AH diet, SH diet can promote the nutrient apparent
digestibility and utilization rate of energy and nitrogen of calves.[ Chinese Journal of Animal Nutrition , 2019 ,
31(6) :2682-2692 ]

Key words: Holstein male calves; neutral detergent fiber; soybean hull; alfalfa hay; digestion and metabo-

lism; serum biochemical indexes
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