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ABSTRACT

The present study was conducted to investigate the effects of concentrate feeding on rumen papillae development in suckling
Hanwoo calves before weaning (60 days of age). Twenty-four Hanwoo calves (12 heifers and 12 bulls) at six days of age were
randomly assigned to one of three dietary treatments [hay and two levels (low and high) of concentrate feeding] and given each
diet with free access to their dams for suckling until 60 days of age. At 60 days of age, two calves from each treatment were
sacrificed and used for post-mortem examination of rumen papillaec development. Feed intake between 31 and 60 days of age was
significantly higher (P<0.05) for the high concentrate treatment (380.2 g/d) than for other treatments (58.3 and 76.9 g/d for hay and
low concentrate treatments, respectively). Although feed intake showed a large difference between the low and high concentrate
treatments, body weights at birth and 60 days of age were similar between the two treatments, suggesting that calves in the low
concentrate feeding suckled more milk from their dams than those in the high concentrate feeding. The ratio of reticulo-rumen
weight to body weight at 60 days of age was significantly increased (P<0.05) in the high concentrate (1.39%), compared with
those in the hay (0.85%) and low concentrate (1.06%) treatments. Furthermore, the high concentrate feeding significantly increased
both rumen papillaec length and width, compared with the hay and low concentrate feeding group. This was also detected clearly
by visual observation. The blood concentration of [-hydroxybutyrate was significantly higher for the high concentrate (176.4
umol/L) than for other treatments (58.9 and 59.2 pmol/L for the hay and the low concentrate group, respectively). In conclusion,
the results of the present study showed that, to achieve a large development of rumen papillac before weaning (60 days of age)
in suckling Hanwoo calves, the amount of concentrate intake should be important. And also the results implied that hay might
not be included in the diet for suckling Hanwoo calves before weaning (60 days of age).
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Table 1. The chemical composition (as fed-basis, %)
of the diets used in the experiment

Concentrates Timothy
Dry matter 87.2 88.9
Crude protein 20.9 6.9
Ether extract 6.0 2.0
Crude fiber 39 20.6
Crude ash 6.1 8.7
TDN" 73.0 45.8

D calculated values.
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Table 2. Feed intake and body weight of suckling Hanwoo calves given concentrates or hay as the sole diet
until 60 days of age

Treatment” "
Hay3) Low concentrates High concentrates SEM P value

Dry matter intake, g/d

6~30 days 6.6" 14.0° 428" 16.75 0.002

31~60 days 58.3° 76.9° 380.2° 94.65 <0.001
Body weight, kg

Birth 26.7 27.1 273 2.76 0.939

30 days 36.2 40.7 38.7 5.03 0.315

60 days 49.5 54.3 56.1 8.31 0.390
Daily gain, g/d

Birth~60 days 0.38 0.45 0.53 0.10 0.077

&b Superscripts in the same row differ significantly (P<0.05).
D Standard error of the means

? Observation no. : 8 for each treatment

* Timothy.
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Table 3. Comparison of the ratio of reticulo-rumen weight to body weight on post-mortem examination at 60 days
of age in suckling Hanwoo calves given concentrates or hay as the sole diet

Treatment”
oy Low High SEM"” P value
concentrates concentrates
Body weight at 60 days of age, kg 47.0 60.5 59.3 11.76 0.525
Weight of reticulo-rumen, kg 0.40 0.64 0.83 0.17 0.171
Ratio of reticulo- rumen weight to body weight, % 0.85° 1.06° 1.39" 0.05 0.004

a, b, c

Superscripts in the same row differ significantly (P<0.05).
1) Standard error of the means

? Observation no. : 2 for each treatment
3) s

Timothy.

Table 4. Individual data from suckling Hanwoo calves given concentrates or hay as the sole diet for post-mortem

examination at 60 days of age

Hay Low concentrates High concentrates
%1 5 1 52 &1 51-2
DM intake, g
6~30 days 20.2 1.6 7.3 18.8 59.8 63.9
31~60 days 128.5 29.2 112.2 105.5 568.6 496.2
Body weight, kg
Birth 25.0 26.0 31.0 27.5 26.5 32.0
60 days 41.5 52.5 69.0 52.0 49.0 69.5
Weight of reticulo-rumen, kg 0.35 0.45 0.72 0.56 0.65 1.01
Ratio of reticulo-rumen weight to body weight, % 0.84 0.85 1.04 1.07 1.32 1.45
AT vzEeAR, a9 FAE ZARRTTE FFAETEY EET §94 (P<0.05) 0% %A YERGTE(Table 5). LEFALS
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2 9T 5 o & S e dud WA 93] i wRe §% ol zAuTEG Lo 4% A Aoz 2AHY
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EiLf, 2AREZE BER9] W] vAs = v W2 Aew o walh ofg& Aol gluh o] ThE Holstein Fopx|o] REE¢
SR 7 2ol (Lesmeister 5, 2004a)¢} Hladle] B, fo} 55
AR FI FobAE 35090 oL A9 R K
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Table 5. Comparison of rumen papillae length and width on post-mortem examination at 60 days of age in
suckling Hanwoo calves given concentrates or hay as the sole diet

Treatment” 1
3 - SEM P value
Hay Low concentrates High concentrates
Papillae length, mm 0.65 1.04° 221° 0.20 0.009
Papillae width, mm 0.38" 0.53 0.80°" 0.06 0.013

Superscrlpts in the same row differ significantly (P<0.05).
1) Standard error of the means

) Observation no. : 2 for each treatment
2 Timothy.
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Fig. 1. Rumen papillae development at 60 days of
age in suckling Hanwoo calves given concen-
trates or hay as the sole diet; (A) hay, (B)
low concentrates and (C) high concentrates.

(A) (B) (©€)

Fig. 2.

Rumen papillae development at 60 days of
age in suckling Hanwoo calves given concen-
trates or hay as the sole diet (photo-
macrography); (A) hay, (B) low concentrates
and (C) high concentrates.
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¥% B-hydroxybutyrate &+ THE A
of nlsle] oF 3u] A% F9H (P<0.05)2.E ¥/ YERLoH,
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FopAe HF B-hydroxybutyrat EEE 191 pmol/L  ©]AT}
(Lesmeister and Heinrichs, 2004). o] - Adlor ZAFE 1

Table 6. Blood concentration of B-hydroxybutyrate (umol/L) in suckling Hanwoo calves given concentrates or hay

as the sole diet at 60 days of age

Treatment” n
3 ; SEM P value
Hay Low concentrates High concentrates
(-hydroxybutyrate, ymol/L 58.9° 59.2° 176.4° 83.38 0.020

*® Superscripts in the same row differ significantly (P<0.05).
Y Standard error of the means

? Observation no. : 8 for each treatment

% Timothy.
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