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Table 1 The experiment design

4151 NDF 7K TR (SHEREE

Groups NDF levels/ % Starter Number of dairy calves per group/3k
A 10.00 100% A&t Kt 15

B 15.00 86.% i 1 Kk +14.9% KL 1 15

C 20.00 729% A5 Ak +28 % AL At 15

D 25.00 58% K 1k +42 % L1 R 15

1.3 REHFEM
T BB R B FR K L 2, iR IR T
BB BB (BN 6 mm) RN, &40 TRk

L& KR53 AR—2, A B .C #1 D 41 NDF
TR SZ I AE 4 5 R 12.85% . 19.91% . 26.99% i
34.04% .

®2 REAERERREFRKE(THREM)

Table 2 Composition and nutrient levels of experimental starters ( DM basis ) %
=] 205 Groups
Items A B C D
JEUB} Ingredients
Tk Corn 60.00 48.70 38.00 26.50
1 Soybean meal 27.70 25.30 22.20 20.13
%k 2 Wheat bran 8.00 8.00 8.00 8.00
B Alfalfa hay 6.90 16.00 21.80
FEFZ BT Oat grass 7.00 12.00 20.00
£1 %3 Limestone 2.22 2.00 1.67 1.45
BiR A4S CaHPO, 0.73 0.75 0.78 0.77
A3k NaCl 0.35 0.35 0.35 0.35
R K Premix"” 1.00 1.00 1.00 1.00
4t Total 100.00 100.00 100.00 100.00
FH /K Nutrient levels®
M AT CP 18.40 18.46 18.87 18.97
B EE 4.60 3.28 3.21 3.50
HLIK S Ash 7.58 7.77 8.59 9.19
FpPEVE A £F 4 NDF 12.85 19.91 26.99 34.04
TR VE 27 48 ADF 6.30 10.50 12.75 16.42
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WiH 215 Groups

Items A B C D
+#15 DM 88.30 86.83 88.72 88.69

£E Ca 1.15 1.09 1.15 1.10

WP 0.50 0.49 0.53 0.48
R4 E ME/ (MI/kg) 2.73 2.61 2.48 2.36

D IR R K T 78 T2 R f The premix provided the following per kg of starters; VA 15 000 TU, VD 5 000 IU, VE
50 mg,Fe 90 mg,Cu 12.5 mg,Mn 30 mg,Zn 90 mg,Se 0.3 mg,I 6.0 mg,Co 0.5 mg,
DA RE A, HoAh 7 3R K 3 R Scil{l ., ME was a calculated value, while the other nutrient levels were measured

values.
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&3 FRBPARE NDF kK EXEFFEFRRTER M
Table 3 Effects of starters with different NDF levels on body weight and feed intake of dairy calves

WiH 205 Groups Pt
SEM

Items A B C D P-value

I & Initial weight/kg 42.73 41.58 42.25 42.35 0.50 0.97

KT Final weight/kg 121.32% 124.69° 113.83° 113.75° 1.50 0.01

{k3# 5 Body weight gain/kg 78.59% 83.12° 71.58" 71.40° 1.66 0.02

T¥ R i DML/ (kg/d) 1.50 1.75 1.69 1.73 0.04 0.35

[FATEER B AR AR R/NG PR R 22 57 3 (P<0.05) MRS EFREFE R Z R ALRE (P>0.05), FEF,
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.

x4 FEBHARE NDF KFEIE4BEHENZIN

Table 4 Effects of starters with different NDF levels on slaughter traits of dairy calves

WiH 2H 5] Groups P
SEM
Items A B C D P-value
J{A T Carcass weight/kg 63.66 64.61 62.44 59.11 1.09 0.32
%A E Net meat weight/kg 47.30 48.49 46.75 44.32 0.81 0.33
‘B # Bone weight/kg 16.37 16.13 15.69 14.79 0.28 0.30
A'H . Ratio of meat to bone 2.89 3.02 2.98 3.00 0.02 0.16
J& SE 3 Dressing percentage/ % 51.53° 52.81° 48.95™ 47.17° 0.63 <0.01
%A% Net meat percentage/% 38.27° 39.66" 36.65% 35.37" 0.47 <0.01
fif1A H A 28 Meat percentage of carcass/ % 74.26 75.09 74.86 74.99 0.14 0.17

23 FREMPLE NDF KEMLEF[ERHEMN FH5 T CHDUA(P<0.05), BHAKE B L5555

=AU BMACHDHIERT 9.32% .8.50% 1 17.93% ,
&5 il A, A F B 4D BEFEBCRAGEFE 4 (IS ARE(P>0.05)

W EE TCHDA (P<0.05) B4 45 % i

x5 FEBHAE NDF KEINEG R EREBH I

Table 5 Effects of starters with different NDF levels on organ indexes of dairy calves %
WH 205 Groups P Il
Items A B C D SEM P-value
L JJEFE#L Heart index 0.66" 0.62° 0.56" 0.55" 0.015 0.02
JFWEHE 54 Hepatic index 2.03 2.01 1.94 1.87 0.033 0.31
JEWE 45 %% Spleen index 0.23 0.23 0.21 0.24 0.008 0.59
Jifi 5 %0 Lungs index 1.26° 1.04° 0.96" 0.95 0.045 0.04
B AT H5 40 Kidney index 0.48" 0.52° 0.44° 0.42° 0.012 0.01
2 H ¥8 %0 Stomachus compositus index 3.97 4.34 4.00 3.68 0.091 0.08
T Z 3 W85 Duodenum index 0.12 0.11 0.11 0.10 0.007 0.10
25 A ¥8 44 Jejunum index 1.57 1.90 1.64 1.70 0.064 0.30

[F %35 %% Tleum index 0.25 0.31 0.27 0.27 0.010 0.21
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HE6MUAEH, ABMCYAEEELSEH

0.05) , Fifi NDF /K- 4 5, P m AR R BRI,
B E MmO S, HER AR E (P>0.05),
HfFDAMEESEEHEERAEEST A4

MEAIEER T D 4 (P<0.05), HHEERMN
N BH>A H>C 4H>D A, HAHE 2T AR E (P>

F6 FAMHARE NDF KEMNEFEBELEHNZI

Table 6 Effects of starters with different NDF levels on development of stomachus

(P<0.05) .

compositue of dairy calves

gE| 2H %1 Groups P
) SEM

Items A B C D P-value

& & Stomachus compositue weight/kg 4.92 5.32 5.12 4.65 0.16 0.51

J# ' # Rumen weight/kg 3.44 3.65 3.40 2.73 0.13  0.49

R H R E R L

Rumen weight percentage of total weight of Stomachus compositue/ %
% ' # Reticulum weight/kg 0.41 0.37 0.36 0.33 0.01 0.14
ERCENCEC-REPsY: a1

Reticulum weight percentage of total weight of stomachus compositue/%

% H # Omasum weight/kg 0.60 0.68 0.73 0.88 0.05 0.18
MEENEE S LG

67.45" 68.44° 66.26" 58.81" 1.00 <0.01

8.00 6.97 6.42 7.89 0.27 0.11

. : . 12.28°  12.86" 14.24" 18.49° 0.76  0.01
Omasum weight percentage of total weight of stomachus compositue/%
4¢ H & Abomasum weight/kg 0.61 0.62 0.66 0.68 0.02 0.65
G S A R L)
Abomasum weight percentage of total weight of stomachus 12.45 11.73  13.09 14.81 0.52 0.19
compositue/ %

25 FEFFPAE NDF KEMEFEBHEpH D4 (P<0.05), EHH pH i C H>A 41>B
Sp-Al| 4i>D 4,
H% 7 AT, A FI B 4198 H b pH & T C

R7T FRBPTRE NDF KEXNES B FHIE pH B30
Table 7 Effects of starters with different NDF levels on gastrointestinal pH of dairy calves

WiH 205 Groups Pt
SEM

Items A B C D P-value
J% ' Rumen 6.22° 6.25" 5.83" 5.55¢ 0.08 <0.01
4% Abomasum 3.61 4.10 4.05 3.54 0.22 0.76
+ —3§ % Duodenum 6.21 6.39 6.15 6.28 0.09 0.80
22 % Jejunum 6.79 6.63 6.69 6.35 0.08 0.27
B % Tleum 7.49 7.51 7.63 7.54 0.05 0.77
H W Cecum 6.88 6.82 6.90 6.68 0.67 0.07

BT Je S A B R, R T AR v W G ) e

39 i WIS, S REBF 5T F 1, 1 W70 B 4
31 FFRRRRE NDF K EXH4E A (R mAn  ORLT LU B UK G R R
RREOHM LD 8 S 3 0 B 1 55980 9 335

e PO RO TR DR T LU R (9% 0% PR P 4 WO B84 6™, Coverdale %1
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Effects of Starters with Different Neutral Detergent Fiber Levels on
Slaughter Traits, Organ Indexes and Development of
Stomachus Compositus of Dairy Calves

REN Chunyan"*?  BI Yanliang®® DU Hanchang* YU Bo' TU Yan™?
GUO Yanli'" DIAO Qiyu™?*"

(1. College of Animal Science and Technology, Gansu Agricultural University, Lanzhou 730070, China; 2. Key
Laboratory of Feed Biotechnology of Ministry of Agriculture, Feed Research Institute, Chinese Academy of
Agricultural Sciences, Beijing 100081, China; 3. Beijing Key Laboratory for Dairy Cow Nutrition, Beijing 100081,
China; 4. Shandong Yinxiangweiye Group Co., Ltd., Heze 274400, China)

Abstract; The objective of this study was to determine the effects of starters with different neutral detergent fi-
ber (NDF) levels on slaughter traits, organ indexes and development of stomachus compositus of dairy calves.
Sixty newborn dairy calves (24 females and 36 males) with similar birth weight [ (42.0£2.5) kg ] and enough
colostrum supplemented were randomly assigned to four groups with 9 male and 6 female calves each group.
All calves were weaned at 70 days of age. Groups A, B, C, and D were fed one of the four starters with NDF
levels ( measured values) of 12.85%, 19.91%, 26.99% , and 34.04% , respectively. The experiment lasted
for 112 days. The results showed as follows: body weight gain in group B was significantly higher than those in
groups C and D ( P<0.05). Dressing percentage and net meat rate in group B were significantly higher than
those in group D ( P<0.05). Group B also had higher carcass weight, ratio of meat to bone and meat percent-
age of carcass compared with the other three groups, but the differences were not significant ( P>0.05) ; about
the development of stomachus compositus, rumen weight percentage of stomachus compositus total weight and
reticulum weight percentage of stomachus compositus total weight were significantly higher in group B than in
group D (P<0.05), while omasum weight percentage of stomachus compositus total weight was significantly
higher in group D than in group A ( P<0.05) ; groups A and B had significantly higher pH in rumen compared
with groups C and D ( P<0.05). In conclusion, starter with 19.91% NDF for dairy calves at 15 to 112 days of
age can improve the body weight gain, slaughter traits, and promote the development of organs and gastroin-
testinal tracts. [ Chinese Journal of Animal Nutrition, 2018, 30(6) :2402-2410 |

Key words: dairy calf; neutral detergent fiber level; starter; feed intake; slaughter trait; organ index; stom-

ach development of stomachus compositus
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