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Table 1 Nutrient levels of roughages (DM basis)

%

=] H 1AL Roughages

Items 4 Peanut vine MeF T B Oat hay B7E T % Alfalfa hay
TR (T 25H ) DM (air-dry basis) 91.95 92.72 91.76
HAE GE/(MI/kg) 13.97 14.21 14.90
FLEEH BT CP 8.95 9.02 15.72
H PR 47 48 NDF 39.34 62.78 39.05
R TP A 47 4k ADF 31.96 38.10 27.78
FLEE NG EE 2.17 2.28 2.13
LK S Ash 11.03 9.17 10.93
£E Ca 1.27 0.35 1.71
WP 0.14 0.28 0.24

B IR K3 R S

Nutrient levels were measured values.
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Table 2 Composition of and nutrient levels of the (Ash) %5 (Ca) . # (P) &% & 4> 5l = B GB/T

concentrate ( DM basis) %

i H Items £ & Content

JE Bl Ingredients

F K Corn 42.00
5F Soybean meal 24.00
#k 7 Wheat bran 15.00
4k K 5. Extrude soybean 4.00
TR K H AT %54 DDGS 11.00
W2 45 CaHPO, 0.50
f1#1 Limestone 1.50
ik NaCl 1.00
ikl Premix" 1.00
411 Total 100.00
/K Nutrient levels®

95 (35 ) DM (air-dry basis) 91.35
EHE GE/(MJ/kg) 15.42
HLE BT CP 20.69
HE VU AT 4 NDF 16.93
R PE VR £F 4 ADF 5.03
RN EE 4.31
KK Sy Ash 7.72
£5 Ca 1.21
W P 0.61

1) BUIR By 45 T 50 K5 L 48 it The premix provided the
following per kg of the concentrate; VA 15 000 IU, 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,

2) B FRIK V) LM {H . Nutrient levels were meas-

ured values.

R BHR I
SR AW PR %, AR 1R SRR 50 25 R S g 4 ik
B 4 SR E AR I (R A AR R AT 2 BT AR A
5 B 7 d, R ek 3 d, Bk 4 d, i8R
SR E 0 A H HESS R HE IR = A R A R
B0 10%E MR -A R, B 100 g B B 385 n
A 10% BIFE AR R 10 mL [# %, 5 KIS IR s &
1 1% 4E R IR AR, 10% F 5 BR 91 32 IR R £
pH<3, WAL R ZEME  IRWBAE T 20 CIRAF,
1.5 #HRRXESERNE
1.5.1 EFENTTH

B SR U A 2 SR AR AR AR B AE T R
& TR REE S, 65 THE4A8 h)5 B T3 048

1.4

6435—2014 . GB/T 6433—2006, GB/T 6438—
2007 .GB/T 6436—2018 ,GB/T 6437—2018 11 J5
HEIE ;ALY (OM) & 54 DM & &% Ash &
it CP & ff F 4 A 2h L IR A (K9860, B
T REAX A A PR 2 W) ) W 5E 5 o Pk Uk % £F 4E (NDF) |
PR 14 Uk V% 2T 4 ( ADF) % >R FH U8 4% 7% ( ANKOM
A200i B [ 27 2 43 B, 3 [E Ankom A w]) il
SE ; EVBE (GE) SR I SN A2 (ZDHW-8000 fHHL 4>
A sl A B RE A B TR A BRA R WE
1.5.2  AEREREAA RS bR

I I U 5 B B e 83k A4 Rk R ]
WA DR I FR MR R o 5 i T 4R J5 B 15 d 7
Jr AR B3k AR AR AR IR N L i
Zel it 2 d, AR DL BB AECF S H R R
(ADFI) V¥ H ¥ # (ADG) FHE L (F/G) M
B R ARRHCIE R i IR
1.5.3  Ae st AR, 2 AR Ar R E 55 W o R0
HALR

Z%{f f' CP NDF,ADF DM EE . Ash 1 OM
i ) ZERE(FE) BRBE (UE) IR & 5 [F] k-
7RIS, TS A X R R A L fE ( DE)
AR B (ME) , = ke fig (CH,E) #% GE 1Y
6.5% A RE AR ZURHE bR S E R R
WA AE AKX S W SR [ 8] .
1.5.4 1G4 A8

TFIE IS 60 KR AT, 2 4 HEHLIE R 6 3k
AR SRR KR I 10 mL F B 25 2R 04 H, &6 LS
B0 (4 C .3 200 t/min, 15 min) , 43 B 175 & T
—20 CUKFERAE, FH 4 | 2 4 A AR I 1 3E N
RIRBILFEFE B (ALT) | K11 & R B & 3L 5 7 il
(AST) {1k 2 B8 H (TP) \H&E H (ALB) (BRIE
FI(GLB) JRZEZ (UN) # 2 (GLU) | & H [#
BE(TC) JHh =ME (TG) % % E N5 & H (HDL) |
R AR # 1 (LDL) & &t
1.6 HIEFESHITHH

R Excel 2019 B4 % 0P8 472 3, F) 1
SPSS 24.0 4k {FH Y one-way ANOVA & JF #4780
K& 7 229308, 2% 1] Duncan [ L HEAT 41 18] (19 £
HILE, B RBLLF I ebRifE 22" RO, P<
0.05 025 55 2,



4 34

ZR O A5 AN [RDRL AT W W 4er $0r BHL O B2 A AR IR T T A AR A T s ) 52 0

2107

2 # R
2.1 A [E)AE A AL X B 0 A AT E R A AR K 1 AR
A

M 3 Al S A4 VIR & 25 (P>
0.05) ,PV 40 M1 AO AT ¥ & T OH 41 (P<
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Table 3 Effects of different roughages on growth performance of weaned Holstein male calves

Wi H R B 4UH] Groups P
Items Test stages PV OH AO P-value
%1 K Day 1 78.53+6.66 78.29+4.07 77.92+4.33 0.136

AT Body weight/kg % 30 X Day 30 99.32+6.81° 94.27+3.85" 97.74+4.38° 0.014
%5 60 X Day 60 131.24+9.25" 115.05+4.98° 123.69+7.08" 0.004

%5 1~30 X Days 1 to 30 3.47+0.53° 2.86+0.32" 3.43+0.37° 0.019

¥ H R &8 ADFL/kg % 31~60 K Days 31 to 60 5.44+0.72° 4.36+0.22° 4.94%0.50° 0.028
%5 1~60 K Days 1 to 60 4.46£0.18" 3.61+0.49° 4.19+0.66" 0.032

%5 1~30 K Days 1 to 30 0.69+0.10* 0.53+0.10° 0.74+0.08" 0.018

FH H ¥ E ADG/kg %5 31~60 K Days 31 to 60 0.94+0.10° 0.60£0.08° 0.73+0.11° 0.013
% 1~60 K Days 1 to 60 0.82+0.08" 0.57+0.08° 0.74+0.09" 0.042

%5 1~30 X Days 1 to 30 5.03+0.32° 5.37+0.18" 4.64+0.24° 0.029

BLE L F/G %5 31~60 K Days 31 to 60 5.79+0.22¢ 7.27+0.26° 6.77+0.33" 0.013
%% 1~60 X Days 1 to 60 5.44+0.73° 6.33+0.23" 5.66+0.45" 0.032

[T 8 R AR A [Rl/ING T REROR 22 53 (.35 (P<0.05) , R &[],

In the same row, values with different small letter superscripts mean significant difference ( P<0.05). The same as below.
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0.05) ,AO ZH iy [B] 34 K % i 2 = T OH 41 (P<
0.05) ; TEIRIREE 31 ~60 K, PV ARG K K g 3
T AO 411 OH 4, H . iy Bl 3% KR8 g 2% & F
OH 41 (P<0.05) ; TEIXE %5 1~ 60 K, AO 4 KK}
KK AP EE T OH 41 ( P<0.05) ,PV 415l AO
2H i L 1S 3 2 35 5 T OH 4H (P<0.05)
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Table 4 Effects of different roughages on body size indexes of weaned Holstein male calves
i H I BB 2 %) Groups P i
Items Test stages PV OH AO P-value
% 1 X Day 1 89.52+2.38 88.58+2.63 87.75+3.23 0.146
&% Body height/cm % 30 X Day 30 93.08+2.76 93.55+2.42 93.47+3.37 0.073
% 60 X Day 60 103.47+2.86* 101.16+4.34" 99.68+3.35" 0.004
% 1 X Day 1 89.97+5.01 89.79+3.26 88.05+4.38 0.306
A A#H Body length/cm %5 30 X Day 30 97.63+3.95 96.32+2.24 96.68+2.81 0.058
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R4
WiH BB 215! Groups P i
Items Test stages PV OH AO P-value
%5 60 X Day 60 108.68+3.95 106.47+4.79 108.32+4.04 0.078
%1 K Day 1 100.11£3.45 99.39+2.30 98.70+4.21 0.446
Mg Chest girth/cm %5 30 X Day 30 106.47+2.48° 103.84+2.87° 105.95+3.61° 0.032
%5 60 X Day 60 118.16+4.19* 112.37+2.81° 116.32+4.47* 0.005
— %5 1~30 K Days 1 to 30 3.99+2.48" 5.66£2.89% 6.82+2.57° 0.002
el % 31~60 K Days 31 to 60 11.21+2.87* 8.13+3.83" 6.69+3.08" 0.001
Body height growth rate/ % L
% 1~60 K Days 1 to 60 15.60%2.60 14.32+4.40 13.82+2.33 0.215
PR % 1~30 K Days 1 to 30 8.65+3.99 7.41£4.90 10.06+6.16 0.062
T %% 31~60 K Days 31 to 60 11.41+4.13 10.58+5.00 12.10+5.01 0.242
Body length growth rate/ % " . .
% 1~60 K Days 1 to 60 21.03+5.89" 18.24+6.19 23.48+7.07° 0.015
W % 1~30 K Days 1 to 30 6.44+3.21" 4.51+3.17" 7.82+4.37" 0.003
i oy P24
o %% 31~60 K Days 31 to 60 10.99+3.66" 8.25+2.80° 0.83+3.77"  0.026
Chest girth growth rate/% . .
2 1~60 K Days 1 to 60 18.09+3.79° 13.21+3.16 18.50+5.22° 0.001

23 AEHEEAMEBEHTEASEFERYR
RUHENKEZMW

B & 5 A, & 4 [A] 824+ ) CP NDF , ADF
EE P £MIEF2EZR AL E(P>0.05) ;541
DM £ WLIHIL RN PV 48 3 5 F OH 41 ( P<

0.05) ,PV 41f1 OH 41 5 AO 4l % 5 K~ . % (P>
0.05) ; PV 4441 OM il Ca HMIHIL R B E
T OH 4 (P<0.05) , H PV 4 ¥ A9 OM WL
BRI 3 =T AO 41 (P<0.05)
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Table 5 Effects of different roughages on nutrient apparent digestibility of weaned Holstein male calves %

T 2H %] Groups P14

Items PV OH AO P-value
T¥ 5 DM 75.00+4.04° 67.25+6.52" 71.36+7.63% 0.022
HHLY OM 78.13+2.23" 72.83+1.84° 74.75+3.28° 0.004
HLE H BT CP 67.75+4.36 69.00+5.37 72.006.00 0.277
HE T EE 76.75+4.77 75.38+4.30 77.87%4.99 0.575
rhiE VR £F 4 NDF 50.57+4.39 54.14+4.37 52.43+4.72 0.353
R TP 47 4k ADF 42.53+3.92 46.32+2.58 44.72+4.29 0.129
£5 Ca 64.13£8.86" 50.88+5.59" 62.00£5.66" 0.002
WP 81.00£6.55 82.88+5.30 84.25+3.01 0.463
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H 2 6 Al A1, £ 4l Al 424 1) FE \UE ,GE £ W
HAE%  GE Rl R | DE fRilf % 22 5 K i 3 (P>
0.05) ; PV #H42/F i DE ME CH,E % &% T OH
ZHH AO 4 ( P<0.05) ; PV ZHAE:4- 194 A GE 5.3
T OH 4 (P<0.05),5 AOH LR AR E (P>
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H % 7 AT, AO A A4 1 B A RURT I I I
ZE T PV 4L OH 4 ( P<0.05) ; PV 444 19 26
REFEEHT OH 4H(P<0.05) ; AO ZH il OH #4454
MR A L EE T PV 4 (P<0.05) ; PV HH AO 4
A UTR A S 5 T OH 4 ( P<0.05) ; AO #H%E
A SR A B EE T PV 41 (P<0.05) ; PV 4 4%
AR R A 2E A 3 S T OH 41 R A0 4
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Table 6 Effects of different roughages on energy metabolism of weaned Holstein male calves

WiH 205 Groups P
Items PV OH AO P-value
A BBE GE intake/(MJ/d) 72.64+7.01° 59.37+5.26" 64.83+4.60" 0.001
FfE FE/(MJ/d) 18.94+2.50 16.34+3.22 18.37+3.71 0.253
JRAE UE/(MI/d) 1.00£0.75 1.72+0.51 1.36+0.41 0.069
TH1LAE DE/(MI/d) 53.70+5.97° 43.03+3.84" 46.46+6.96" 0.004
1Ri5HRE ME/ (MI/d) 47.99+5.90° 37.45+3.80" 40.49+6.28" 0.003
I Eie CH,E/(MJI/d) 4.72+0.46" 3.85+0.34" 4.21+0.30" 0.001
rBE INEE I
JoN=iEE S UINCE

73.75+3.10 72.38+4.24 71.25+7.36 0.638
Apparent digestibility of GE/% * * *
p4 Bl S 2
FENT Al R

.00+3.8: 25+4. 2.25+7.00 0.341
Metabolizability of GE/% 06.003.85 03.25+4.00 02.25+1 s
A Lb LR
{ﬁ{tﬁbftﬁﬁ%; 89.13+1.89 87.00+1.77 87.25+2.25 0.087
Metabolizability of DE/%
Fx7 FARMBERIEHEITEASFRREHNZN
Table 7 Effects of different roughages on nitrogen metabolism of weaned Holstein male calves %

i H 205 Groups P
Items PV OH AO P-value
HEAA N intake/(g/d) 74.21+5.12° 62.06+3.77° 79.60+5.01° <0.001
Z4A Fecal N/(g/d) 23.92+3.02° 19.28+4.25" 22.23+4.40® 0.028
SR Urine N/ (g/d) 20.57+4.13" 26.08+7.63" 30.78+2.02° 0.001
M W&l Absorbed N/ (g/d) 50.28+5.48" 42.78+2.84° 57.37+6.73" 0.006
PIALA Retained N/ (g/d) 29.73+6.41° 16.70+9.94° 26.59+6.42" 0.003
BHEH A Total N excretion/ (g/d) 44.48+5.22" 47.58+9.24™ 53.01+4.47* 0.016
= I % Al 2%
ZaﬁéXL(ﬁitzg. . 67.75+4.37 69.00£5.37 72.00+6.00 0.277
Apparent digestibility of N/%
.
EERIIES

39.88+7.2 30.86£12. .38+6.84 1
Utilixation rate of N/% 39.88+7.27 30.86+12.50 33.38+6.8 0.159
A 2
ALY {8 58.75%9.50" 43.29+16.08" 45.63+6.84" 0.028

Biological value of N/%
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T OH 4 Fl AO H (P<

H 3% 8 WA, 45 41424 1L % TP ALB .GLB &%
M AST {1 JC i 3% 22 % (P>0.05) , AST/ALT,
ALB/GLB .7 i 3 22 5 (P>0.05) . 5 OH 4 4H
b, PV 4R I TG A GLU & i i & TH 55 (P<
0.05) ;5 AO ZHAH b, PV 2H 45 4 IfiL % TC  HDL .
LDL & B & TF i (P<0.05) , A, AO 4 Il i
ALT {5 7% 2 % T PV 41/l OH 41 ( P<0.05) ,PV

2.7 AEFEEAR T A HTIE A EFHEN
=AU

2% O FIAT, 7600 i [ | 52 20 - 25 44 E R R
4 PV 41>A0 41>0H 41, H PV 415 AO Al &=
T OH 4 ( P<0.05) , [FIi} PV 2 MRS T HoAth
2 21 R ARDRL E RAR G AR T A 2 41 (P<0.05) ,
¢ OH ZHF1 AO 4 T 62.23%F11 63.80% .,
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Table 8 Effects of different roughages on serum biochemical indexes of weaned Holstein male calves
i H #H 5] Groups P i
Items PV OH AO P-value
NRZA MR A ILFE R ALT/(U/L) 24.78+4.06" 25.22+3.07° 21.44+2.83° 0.023
RIT4 AR AL AST/(U/L) 60.33+8.41 61.00+6.33 54.44+7.16 0.641
1 & SR SR L L TS T T SR R G L e
KTV R R Ry VR R BT Bl 2.460.33 2.44%0.35 2.56+0.35 0.235
AST/ALT
BN TP/(g/L) 58.72+4.40 55.63+18.67 62.90+4.07 0.652
H#EH ALB/(g/L) 33.04+1.81 34.92+1.41 34.46x1.55 0.429
FRE 1 GLB/(g/L) 25.68+3.11 27.38+3.86 28.44+4.32 0.583
HER L ALB/GLB 1.30+0.14 1.30+0.20 1.24+0.21 0.447
JRZ % UN/(mmol/L) 3.41£0.43° 4.84+0.50" 4.42+0.59" 0.001
%58 GLU/(mmol/L) 5.54+0.37" 4.96+0.52° 5.16+0.38™ 0.001
SHEEE TC/( mmol/L) 2.97+0.42° 2.71+0.43" 2.41+0.34° 0.002
Hil =E8 TG/ (mmol/L) 0.24+0.06" 0.19+0.02° 0.23+0.06" 0.016
15 % B f5 % (4 HDL/ ( mmol/L) 2.65+0.37" 2.43+0.26" 2.23£0.27° 0.001
K% FE iR % LDL/ ( mmol/L) 0.65+0.10° 0.56+0.14" 0.45+0.12° 0.001
x99 AEEARIEHEEAEF LT UEN M
Table 9 Effects of different roughages on economic benefit of weaned Holstein male calves

i H 215 Groups P
Items PV OH AO P-value
PR b

.22+3.38" .26£5. 42+4.84° .001
Average weight gain/( ke/3%) 49.22+3.38 34.26+5.26 44.42+4.84 0.00
WH ATk 7N
MERRG 0.80 2.20 2.35
Roughage price/ (Jt/kg)
HLRREECR & & b

.70+8.56" .36x10. .06+£15.63" 0.004
Roughage total feed intake/kg 155.70+8.56 104.36+10.39 132.06+£15.63
FH ) el fu )
HELIRHH A 2.53+0.62" 6.70+1.25" 6.99+0.83" 0.002

Roughage weight gain cost/ ( JG/kg)
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Effects of Different Roughages on Growth Development, Digestion and
Metabolism and Serum Biochemical Indexes of
Weaned Holstein Male Calves

LI Jichao ZHANG Liyang® LIAN Hongxia LI Ming GAO Tengyun SHI Yinghua FU Tong™
(College of Animal Science and Technology, Henan Agricultural University, Zhengzhou 450002, China)

Abstract; The objective of this study was to investigate the effects of different roughages on growth develop-
ment, digestion and metabolism and serum biochemical indexes of weaned Holstein male calves. Fifty-four
healthy weaned Holstein male calves [ (70£3) days of age and (77.50£5.07) kg ] were randomly assigned to
3 groups with 18 calves in each group. The peanut vine (PV group), oat hay (OH group) and the combina-
tion of alfalfa hay+oat hay ( alfalfa hay :oat hay=1:1, AO group) were used as roughage sources for each
group of diets, respectively. The adaptation period lasted for 7 d, and the experimental period lasted for 60 d.
The feed intake of calves was measured daily, and the body weight and body size indexes of calves were meas-
ured every 15 d. At the 60th day of the experimental period, six calves were randomly selected to collect blood
sample from the jugular vein of each group for the measurement of serum biochemical indexes. The 2 periods
of digestion and metabolism trial were carried out at the end of the feeding experiment. The results showed as
follows: 1) the average daily feed intake, final body weight and average daily gain of calves in the PV group
and AO group were significantly higher than these in OH group ( P<0.05), and the feed/gain of calves in the
PV group was the lowest during the whole trial period. 2) The chest girth of calves in PV group and AO group
were significantly higher than that in OH group on day 30 ( P<0.05) , and the body height and chest circumfer-
ence of calves in PV group were significantly higher than those in OH group on day 60 ( P<0.05). 3) The ap-
parent digestibility of dry matter and the biological value of nitrogen of calves in PV group were significantly
higher than those in OH group ( P<0.05). The apparent digestibility of organic matter and calcium, digestible
energy, metabolic energy, methane energy, absorbed nitrogen and retained nitrogen of calves in PV group
were significantly higher than those in OH group ( P<0.05). 4) The contents of total cholesterol, high-density
lipoprotein, low-density lipoprotein and glucose in serum of calves in PV group were significantly higher than
those in OH group and AO group ( P<0.05), and the serum urea nitrogen content was significantly lower than
that in OH group and AO group (P<0.05). 5) The economic benefit of PV group was the highest, the unit
price of peanut vine was the lowest and the roughage weight gain cost of calves in PV group was significantly
lower than that of calves in OH group and AO group ( P<0.05), which increased the profit space. In conclu-
sion, using peanut vine as roughage source of diets for weaned Holstein male calves can meet the meet the need
for nutrients and make the higher average daily gain, feed utilization and lower feed cost for weaned calves,
while has no influence on the overall health of calves, thus, peanut vine can be used as a high-quality roughage
resource of diets for weaned calves. | Chinese Journal of Animal Nutrition, 2021, 33(4) :2104-2115 ]
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