MQEE?S/&.—M‘J
I 2 88 B R

Ruminant Physiology & Nutrition Research
16 ) RE LY
A Corpus: Abstracts of the Theses
( 2005—2016)

O REIMEBEEEFLIRE R

Y a

=

LR M S
D) ) () W () W () W) M) M




i
R 2 sh P P 5 R oL

Ruminant Physiology & Nutrition Research

183

EED R

A Corpus: Abstracts of the Theses
( 2005—2016)

O REQHMEBEEFLIRE &

A a




BEERFE (CIP) ¥R

REAHYERSEFRPVRICSIHIEILH / RAzhPd 5 ERLHE5N.

—dbnT . FERVRER AR B RRE, 2016. 10
ISBN 978-7-5116-2755-1

I. Q-

I.OK- . OR4shY-EH%-TEQR 4sh-sh¥)

BIE-XE V. Ds823-53
v [ i A E 54 CIP B+ (2016) 5 227283 5

EEHE
BEERT

H R &

£ H
I
W&
B Rl &

& O B H
S N & R M

B
o

R E ROl R 2A B AR R
TR EA A 125 R4 . 100081

(010) 82106636 (4miE=) (010) 82109702 ( £1TEF)

(010) 82109709 (£# IR 45%8)

(010) 82106631

http : //www.castp.cn

FHH B

U B REVRIA R ITEAH

787mmx1 092mm 1/16

16.5

446 TF

2016 4 10 A 1 kL 2016 4 10 A4S 1 RENRI
98. 00 J&

o NIRRT « BBENUAZT I



(REMMEESEFTHAREXRSICSE
(2005—2016) )

" £ =

* %
B )
Editor—in—chief
TU Yan
JELS
RS
Associate editor
BI Yanliang
WELM R
A B oo EAE ABK L F FRrE
2 B K ZaMlm K OB KEE
Editorial board member
BI Yanliang CUI Kai DONG Lifeng KONG Luxin MA Tao
Qi Xiaoyuan TAO Hui TU Yan WANG Hongmei
ZHANG Rong ZHANG Tingting

&



Al

o [ 4 U B2 B AR ST I 24 3 2 B 8 R SR I s B T 2000 4R, fEE R LR
HEMEROBST, BOTFHBRR Az (5&F. BF) ERERRRIH A,
BB ST B R BRI | 5 4T et DR P AR BT T BT o AV T
SR AR | WIERRST AR SO S, LA [ A b2 A R AT S DI AR
B A BT T FIE R 4 s B S B SR T IR A BT, Heshahle e A shise s
Rl FBORBI AR,

% &
2016 4% 10 H

Preface

The Laboratory of Ruminant Physiology and Nutrition (LRPN) in Feed Research Institute,
Chinese Academy of Agricultural Sciences, was established in 2000 with the principal investigator of
Prof. Qiyu Diao. The whole research team is dedicated to improve understanding of the physiology
and nutrition of young ruminants ( calf, heifer, lamb) , nutrient requirement of meat sheep, innova-
tive utilization technology of forage, feed additives, and feed evaluation systems. The research ab-
stracts collected in this book were from PhD and MSc graduation theses in LRPN, to introduce the a-
chievements and progress obtained in young ruminant research. We sincerely welcome you for further
collaboration in ruminant physiology and nutrition, to make contribution to the young ruminant re-

search and production industry.

The editors
October, 2016
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Chapter 1 Physiology & Nutrition Research of Calves

Effects of Protein Level and Sources on Nutrient Utilization and
Gastrointestinal Development of Early Weaned Calves

LI Hui (2008)

Preruminant calves were used as animal models to study the effects of protein level and sources,
lysine level in milk replacers on growth performance, digestive physiology, serum biochemical pa-
rameters, and gastrointestinal development. The present research consists of five experiments which
were listed as follow.

Experiment 1: Effect of weaning age on growth performance of early weaned calves fed
milk replacer

In this experiment, 25 neonatal healthy Holstein calves were allotted to five treatments. Calves
were fed fresh milk over the entire experiment in the control (C treatment). Calves were weaned off
milk from 6, 16, 26 and 36 days of age respectively, and labed as 6E, 16E, 26E and 36E treat-
ment. The results showed that BW and ADG of 6E treatment were greater than that of C treatment
(P<0.05). Body length and heart girth of 6E and 16E treatments were greater than that of C treat-
ment (P<0.05).

Experiment 2: Grow performance, nutrients digestibility and gastrointestinal character-
istics of dairy calves fed milk replacers with different protein sources

In this experiment, 15 neonatal calves were allotted to three treatments: calves were fed three
types of milk replacer and the ratio of milk protein to plant protein was 80 : 20 (S20), 50 : 50
(S50) and 20 : 80 (S80), respectively. A metabolism trial of 10d duration was conducted to all the
experimental calves from 46 day to 55 days of age. Three calves in each treatment were slaughtered
at the end of experiment. The results showed that no differences was observed in grow performance
and nutrients digestibility among three treatments ( P>0.05). Plant protein might be good for devel-
opment of rumen—reticulum of calves. Organ index of liver and pancreas calves were affected by pro-
tein sources ( P<0.05). Dietary protein sources affected small intestines morphological criteria,
however, no difference was detected in the ratio of villous height to crypt depth (P>0.05).

Experiment 3: Effects of different protein levels in milk replacers on nutrients digestibili-
ty in preruminant calves

Nine healthy neonatal calves were selected, randomly divided into three treatments and fed
three milk replacers with different protein levels ( 18%, 22%, 26%) respectively, labeled as LP,
MP and HP. Digestion trials were conducted between 12 to 20 days, 22 to 30 days, 32 to 40 days,
42 to 50 days, and 52 to 60 days. The results showed that DM apparent digestibility declined gradu-
ally with age, whereas, CP and EE apparent digestibility increased slightly. DM and EE apparent
digestibility increased with the increase of dietary CP levels, however, CP apparent digestibility in
MP treatment was greater than that in other treatments. BUN concentration increased with the in-

crease of dietary CP levels (P<0.05), but the greatest GLU and TP concentrations were found in
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MP treatment at the end of the trials.

Experiment 4; Grow performance, nutrients digestibility and gastrointestinal develop-
ment of dairy calves fed milk replacers with different amounts of protein

In this experiment, 15 neonatal calves were randomly allotted to three treatments with different
protein levels (18%, 22%, 26% ) respectively, labeled as LP, MP and HP. Rumen liquid was
sampledprior to morning feeding at 4—w, 5—w, 6—w and 7—w of age. Three calves of each treatment
were slaughtered at the end of experiment. The results showed that BW gain was 25. 1kg, 34. 8kg
and 26. 4kg respectively. Protein levels had no effect on AA apparent digestibility ( P>0.05). 22%
protein level might be advantage for the development of rumen papilla of calves, and VFA production
(P<0.05). Dietary protein levels could affect small intestines morphological criteria ( P<0.05),
and the ratio of villous height to crypt depth decreased as dietary crude protein levels increased.

Experiment 5: Grow performance, nutrients digestibility and gastrointestinal character-
istics of dairy calves fed milk replacers with different amounts of lysine

In this experiment, 15 healthy neonatal calves were randomly allotted to three experimental
treatments and fed with different milk replacers containing 1.35% (LY), 1.8% (CY) or 2.25%
(HY) of lysine. A metabolism trial of 7d duration was conducted to all the experimental calves from
48 to 55 days of age. Three calves of each treatment were slaughtered at the end of experiment. The
results showed that BW gains of calves was 21. 6 kg, 25. 0 kg and 24. 3 kg, and ADG was 515 g/d,
595 g/d and 579 g/d, respectively. BUN concentration was lowest, but TP concentration was grea-
test in the CY treatment. Rumen papillae in the CY treatment was better than that in other treat-
ments. However, dietary lysine levels could not affect small intestines morphological criteria
(P>0.05).

It could be concluded that; (DNo difference was observed in growth performance of early
weaned calves fed milk replacer. 2Growth performance and nutrients digestibility were not affected
by protein sources in milk replacers. Increased percentage of plant protein in milk replacer might be
favor for early development of rumen—reticulum of calves. (3)Calves age and dietary protein levels af-
fected nutrients digestibility and serum parameters. 22% protein level might be beneficial to the de-
velopment of rumen function in calves; however, higher protein level could impair intestinal morpho-
logical criteria. @Calves fed 1.80% lysine in milk replacer improved growth performance. There

was no significant effects of dietary lysine levels on small intestines morphological criteria.

Key words: calf, early weaned, protein, apparent digestibility, gastrointestinal characteristics
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