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Effect of texturized and pelleted starter on growth and gastrointestinal
development of early weaning lambs
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Abstract: The purpose of this study was to evaluate the effect of texturized and pelleted starter on the growth and
gastrointestinal development of early weaning lambs. Forty-two newborn, healthy male lambs were selected and randomly
assigned to two groups; lambs were fed pelleted, and texturized starter feed, respectively. The experiment lasted for 42 days.
The changes in feed intake, body weight, and absolute growth of lambs in two groups were similar before 21 days old. After
21 days of age, the starter feed intake, body weight, absolute growth, and relative growth of lambs fed texturized starter feed
were higher than those fed with pelleted starter feed. There were differences (P < 0.05) in the body weight at 42 days of age,
the starter feed intake in the last two weeks, and the relative growth rate at 15~21 days of age. The fattening index, body
length index, chest circumference index, and tube circumference index at 42 days, and rumen weight and rumen weight / pre-
weaning carcass weight were also improved (P < 0.05) in the texturized group. Compared with the pelleted starter, the
texturized starter was more beneficial to rumen development, an increase of feed intake, and body weight and body size of

lambs pre- and post- weaning, but there was no effect on the development of other stomach chambers and intestines.
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Table 1 Composition and nutritive levels of starter feed (air-dry basis)

il &K} Starter feed
Ingredient Wikitk Pelleted &4t Textured
FK Corn/% 65.00 0.00
RV B2k Steam-flaked corn/% 0.00 65.00
# %k Wheat bran/% 5.00 5.00
[ 4k K & Extruded soybean/% 6.00 6.00
EH Soybean meal/% 16.50 16.50
75 Alfalfa hay/% 5.00 5.00
B #h NaCl/% 0.30 0.30
£ %1 Limestone/% 1.18 1.18
EH R Sweetening agent/% 0.02 0.02
" Fik Premix/% 1.00 1.00
A1t Total/% 100.00 100.00

BRI Akl Starter feed
Chemical composition kAL, Pelleted /AL Textured
T4 FDM 89.24 88.50
FHLEE R /T4 )5 CP/DM 20.01 20.23
HLUIE W7/l EE/DM 2.72 2.79
D WAL TYRDEDM MIke ) 1375 13.82
HPEBE AT 4E/ TP BiNDF/DM 12.80 12.88
5/ )5 Ca/DM 0.75 0.71
/)5 P/DM 0.45 0.45

VT RTREER: %1 mg, #3mg #1mg #i12mg, B25mg, Mi50mg, #i10mg, 4E4EZA2000001U, 4iEED3275001U, 4EEEE19001U;

* DM, DE,CP, EE, NDF, Ca, P¥J 520, H:"¥DE = GE — FE.

" Composition of premix: Fe 1 mg, Zn 3 mg, Cul mg, Mn 1.2 mg, 125 mg, Se 50 mg, Co 10 mg, VA 200 000 IU, VD3 27 500 IU, VE 1900 IU;
B DM, DE, CP, EE, NDF, Ca, and P are measured values, and DE = GE — FE. Chemical components: DM, dry matter; CP, crude protein; EE, ether extract; DE,

digestible energy; NDF, Neutral detergent fiber; CA, calcium; P, phosphorus.
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Figure 1 Change curve of lamb feed intake, absolute growth, body weight and relative growth rate

5T ) BE (K BE KLy 50 0~7 HilE (n=21). 8~21 HEE (n=15). 22~42 H¥t (n=7); * RRARIF @R Z 7 L F (P <0.05),
The number of samples in each time period in figures are 0~ 7 daysold (n = 21), 8~ 21 daysold (n = 15),22~ 42 daysold (n =7). * indicates a

significant difference between different starters at the 0.05 level.

WRKE K 2). 42 HEEB M E R AKE
. M B AR o B AR B A DR A B (P <
0.05) = TRkitbd, 2 nlEm 1 23.20%. 5.91%. 6.41%
M 7.14%. H AT bR AE P 4H 8] 22 57 A8 B 2 (P> 0.05),
24 ARMYBESHEFEBEMELZENZMN

55 50k AL TT B R A B, T A TT B R S
TR E R W AT B B & (R 3, P=0.039) Al
Je B /A (P=0.026), 737l EERBRALZH A2 =1 T 59.34%
A1 62.93%. FHoAth H = 5T & A L AT LR P 4 18] O B 3 2
5 (P>0.05),

PR R ) B 25 I RN 36 2R BT 9 TS 1 %
1 B O i RN FE 38 T8 B 3 e (3R 4, P> 0.05).

3 i

3 AEMYEBESMEFEHHRDNIIEEK
et d=obAl

AW T, B IR EAE 21 Bl Z B T R

BB, B E R A 584, K I R AL R
SRS, M A2 2 21 H 2 B SR fk
BRI K AR L. 21 H LA, BILE
FFE R SR B L 21 H S AT H S0, FF Rk
RSB I, DRI EF R R R E., xRk
FIAR S 25 K 35 0K F SBORLAG 2, 36 B FF £ k) 0 4 3 T
A5 0T 752 LI RS Y B ZE KRR B E
B AL AL 2 W AR T IS0 Ak 4L 1 S5 R T
2 1R AL TF £k () B B LL S5URL AL F €0 R 1 50 L kL
Z, W TR SRR E . B, DR K
2oyt T VR P A B, VR 2 b e ORI B i T
JE R [ 5 T B AR, S B R UKL o 4 i
Wt B 2 WA, AT 4 5 T 3 W 80 4 2 A
K, W T E DY, R T R RN, R
BN S, AR 20 A KRR R AR K 1 B3R
BRSO, TR T £k 4 2 B 0 i A SR 1
FISF- 3 H 18 8 (ADG) #5 L S0k 4h 41 e B 0 AL
B RS 10 SR B R T D B e TR Y,

http://cykx.1zu.edu.cn



1600 LN S & 538 3%

®2 RFBEREHRRERER

Table 2 Fattening index and body size indices of lambs

izt H i Wik AL TT Bl FUALTT ErR) P

Parameter Day of age/d Pelleted starter Texturized starter

PRt 8 12.89 + 1.40a 1242+ 1.31a 0.427

Fattening index 14 12.00 + 1.09a 11.80+1.21a 0.632

21 12.27 + 0.98a 12.54 + 1.38a 0.548

28 13.20 + 1.55a 15.05 + 1.47a 0.088

35 1429 +2.67a 17.29 + 2.96a 0.111

42 16.12+2.57b 19.86 + 2.58a 0.040

(ISR 8 90.45 + 6.81a 90.58 + 7.09a 0.950

Body length index 14 90.84 + 2.74a 91.66 + 5.89a 0.613

21 91.48 + 4.46a 93.27 +5.25a 0.341

28 95.63 +4.53a 94.41 +4.37a 0.604

35 96.31 +3.67a 96.61 +2.75a 0.861

42 96.09 + 6.31b 101.77 £ 2.41a 0.034

(S IETER A 8 107.19 +7.26a 105.47 +7.28a 0.518

Body index 14 99.36 £ 5.79a 101.09 + 4.89a 0.377

21 100.43 + 7.32a 99.53 +4.77a 0.703

28 101.42+7.61a 103.19 + 4.34a 0.583

35 98.78 + 6.49a 100.74 + 6.49a 0.571

42 99.76 + 6.21a 100.00 + 3.20a 0.925

i EEE R 8 96.71 + 7.06a 95.12 +3.82a 0.455

Chest circumference index 14 90.17 £ 4.14a 92.49 + 4.41a 0.144

21 91.79 + 6.80a 92.70 + 4.59a 0.681

28 96.77 + 5.08a 9736 +5.01a 0.823

35 95.04 + 5.65a 97.32+6.81a 0.497

42 95.65 + 5.33b 101.78 + 4.19a 0.027

== KR 8 14.28 £0.96a 1439 +0.67a 0.328

Tube circumference index 14 13.50 + 0.64a 13.86+0.91a 0216

21 13.40 + 1.25a 13.21 + 1.00a 0.673

28 13.10 + 1.10a 13.04 + 0.88a 0.911

35 12.50 + 1.14a 12.76 + 0.81a 0.611

42 11.90 + 0.88b 12.75 + 0.63a 0.047

/B8 A L UK £ T £ ) B8 RE fie 2t 452 /1 W 5 Ja 1R R
B ADG FI# m . (G B 7 R B, UL Ak A
FHBAETT B R BE R (R & & ADG S5 12 i 3
1 2 S 3 I AN R B T 4 R 22 R A DR T i
& & WEFCHT R - B8 sh WA i L T £Rk i SRR}
AN E IR KT SE AN TR

AIERB AR R RN ER K ENE
BHRAR . AT LA T B R G o 42 H e
(& NE$5 . 145 K i [l s BOR & B 96 2008 B

& e TR T R R S5 R U B, DR TT R
A M T35 R AT e AR LR RO . X
H5EFREE FENRAS RN B AR ZM
FIFRORHE FRACT AR, R E S LT R B
BEANAR N 570 B, et 1R RUK & & Ak
TR o At B R B AT T AT T AN TR A &5
., 11 Nejad 25, Pazoki %% #7458 ty 1 &6 AR
WIF R R B E R ROk B B Z A4 R . 7
AR TR 22 1) JR DR AT A R s O R RHE S &
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*3 BEEETERENRE n=0)
Table 3 Weight and relative weight of each stomach chamber (n = 6)

Wi H Ttem H# Day of age/d  BiRifb T &k} Pelleted starter /B4 JF &k} Texturized starter P
1% Rumens 21 32.29 + 10.69 51.45+ 16.65 0.039
umen
=H & 4 160.10 + 38.97 178.79 + 60.46 0.539
. 21 8.29+2.10 10.13 + 4.03 0347
M H Reticulum/g
42 2534+ 6.88 2749+ 627 0.584
- 21 459+128 459+1.10 0.998
EH Omasum/g
42 14.43 +5.80 13.89 +3.95 0.853
21 33.92 4 6.02 35.54 4 6.67 0.668
4% H Abomasum/g
42 4544 + 1045 50.68 + 13.12 0.462
21 1164033 1.89+0.61 0.026
I8 B /AR R /
P /B  Rumentcarcass 4 4.95+0.62 4.63+0.68 0.416
21 030+ 0.07 036+0.11 0272
™ 5 /A4 Reticulum/
FUF /B Reticulum/carcass 4 0.79+0.18 0.73 £ 0.08 0.507
. 21 0.17 +0.07 0.17 +0.02 0.843
B /ARE O /
i B/ Omasum/carcass 42 0.45+0.16 038+0.10 0.428
21 1254032 129+0.15 0.768
B /HA 44 Abomasum/
A /HATE Abomasum/carcass 4 143+033 1.35+0.20 0.627

x4 BERERKE n=6)
Table 4 Weight and length of gut (n = 6)

B4 Portion i H Ttem H# Day of age/d  Bikifb JF &%} Pelleted starter I -1/EALFF & %} Texturized starter P
B Weishy 21 500+ 0.81 5224039 0.859
i} €1
gy oEE ) 7.93+2.62 827+ 1.77 0.797
Duodenum 21 31.00 = 4.79 30.87 +4.77 0.962
K& Length/cm ’ ' ' ' '
42 35.17 + 4.54 33.95+8.21 0.757
N 21 165.67 + 41.32 170.47 = 20.97 0.805
JiE Weight/g
2515 42 238.58 = 72.91 230.97 = 46.71 0.834
Jejunum 21 1 339.95 + 93.87 1 262.62 + 135.90 0.278
C Lenatty . . . . .
K Length/om 4 1 556.92 + 156.82 1 45333 + 142.19 0.258
B Weishy 21 478 + 1.66 6.04+1.10 0.153
i €1
e v eEte 42 1L11£4.32 1242£2.98 0555
Tleum 21 13.02+2.34 14.62 + 1.89 0.222
5 Lenothy . . . . .
KB Length/em 42 19.67 + 436 19.42 + 3.54 0.915
o 21 8.82 - 1.48 9.04+ 155 0.809
JiE Weight/g
— 42 14.42 +2.49 1536 +2.54 0.534
Cecum 21 10.48 + 127 11.02 +0.82 0.408
i Lenoty . . . . .
ICPE Length/cm 42 13.55 £2.42 1422 +3.47 0.707
21 30.35+4.96 27.71+3.54 0312
J5i F Weight/g
- 42 52,38+ 15.63 55.41+ 11.56 0.710
Colon 21 125.98 + 102.73 114.65 + 13.80 0.143
C Lenatty . . . . .
K Length/cm ) 156.68 + 29.88 181.16 % 17.03 0.140
B Weishy 21 35.08 + 4.04 35.17 + 4.65 0.965
a4 €1
o o eEE 42 49.80+17.48 49.73+11.89 0.994
Rectum ’ 21 107.43 +£22.68 107.42 + 16.09 0.999
KJ¥ Length/cm
42 131.13 £ 23.55 126.03 + 24.76 0.722
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