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Abstract
Vichurungsai, A.%, Ngampongsai, W.t, Kuprasert, S.!, Kochapakdee, S.?
Effect of levels of concentrate on nutrient utilization and nitrogen balance of
Thai Native Cow in mid-pregnancy
Songklanakarin J. Sci. Technal., 2007, 29(6) : 1499-1509

The effect of levels of concentrate supplementation on nutrient utilization and nitrogen balance of
Thai native cows in mid-pregnancy was studied. Four mid-pregnant (4-6 months) Thai native cows, 4-4.5
years old with average body weight (BW) of 238+23 kg were arranged in a 4 x 4 Latin square design. The
cows were fed plicatulum hay ad libitum and supplemented with concentrate (13.74% crude protein, CP) at
0.25, 0.50, 0.75 and 1% of BW, respectively. The highest total dry matter (DM), organic matter (OM) and
CPintake (80.28, 73.19 and 6.30 g/kgBW?°"™/d, respectively) was obtained for cows supplemented with con-
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centrateat 1% of BW and thesevalueswerelinearly increased (P<0.01) asthelevelsof concentrateincreased.
Neutral detergent fiber (NDF) and acid detergent fiber (ADF) intake for cows supplemented with concen-
trate at 1% of BW (44.10 and 25.83 g/lkgBW?°™/d, respectively) and 0.75% of BW (43.15 and 25.61 g/kg
BW©°™/d, respectively) were not significantly different (P>0.05) but these values were significantly different
(P<0.05) from those for cows supplemented with concentrate at 0.25% of BW (31.90 and 19.39 g/kgBW°7/d,
respectively) and 0.50% of BW (38.87 and 23.33 g/kgBW°7/d, respectively). Digestion coefficients of DM,
OM, CP and total digestible nutrient (TDN) for cows supplemented with concentrate at 1% of BW (57.50,
60.13, 54.23 and 56.78%, respectively) were significantly higher (P<0.05) than those for cows supplemented
with other levels of concentrate. However, effect of levels of concentrate supplementation were not signific-
antly different (P>0.05) for digestion coefficients of crude fiber. Digestible CP and TDN intake for cows
supplemented with concentrateat 0.75% of BW (62.34 g/% BW/d and 1.06 kg/% BW/d, respectively) and 1%
of BW (86.91 g/% BW/d and 1.19 kg/% BW/d, respectively) were optimal when compared with the digestible
CP and TDN requirement of cows in mid pregnancy. Increasing levels of concentrate supplementation
linearly (P<0.001) increased nitrogen balance of the cows and significant differences (P<0.05) were found
among the levels of supplementation (0.00, 0.09, 0.22 and 0.33 g/kgBW?°%/d at 0.25, 0.50, 0.75 and 1% of
BW, respectively). The highest metabalizable energy (ME) intake was found for cows supplemented with
concentrate at 1% of BW (3.74 M cal/% BW/d) and thisvalue was linearly increased (P<0.01) asthe levels of
concentrate increased.

The findings of this study suggested that Thai native cows in mid-pregnancy fed plicatulum hay as
basal roughage obtained the optimal CPand ener gy when they were supplemented with concentrateat 0.75%
of BW.

Key words: Thai native cows, nutrient utilization, nitrogen balance
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Table 1. Chemical composition of plicatulum hay
and concentrate fed to cows

Composition (% DM) Hay Concentrate
Dry matter 91.53 93.11
Organic matter 91.44 90.85
Crude protein 2.90 13.74
Ether extract 0.99 4.86
Ash 8.56 9.15
Nitrogen free extract 55.65 66.07
Crude fiber 31.90 6.18
Neutral detergent fiber 75.43 30.46
Acid detergent fiber 46.72 14.80
Acid detergent lignin 5.63 3.95
Gross energy (Cal/g) 3,852 3,982

1 Contained (per 100 kg) : palm kernel cake 30, ground
corn 54, soybean meal 12, salt 2, dicalcium phosphate
1 and oyster shell 1 parts
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Table 2. Nutrient intake of Thai native cowsin mid-pregnancy fed plicatulum hay with different

levels of concentrate

Intake Concentrate levels (% BW) SE Contrastst
0.25 050 075 10 L Q C
Dry matter intake (g/kgBW°™/d)
Hay 38.60° 44.65° 46.14* 43.72* 0.686 ns ns ns
Concentrate 9.13¢ 18.28° 27.38> 36.56* 0.129  ** * *
Tota 47.73¢ 6243 7352 8028 0.699  ** * *
Organic matter intake (g/kgBW°/d)
Hay 35.30° 40.37a 42.07*@ 39.98* 0.648 ns ns ns
Concentrate 829¢ 16.60° 24.88> 33.21* 0.058 ** * *
Tota 4359¢ 56.97° 66.95° 73.19° 0.660 ** * *
Crude protein intake (g/kgBW°/d)
Hay 1126 128 1.34* 128 0020 ns ns ns
Concentrate 1.25¢ 251¢ 376" 5022 0.009 ** * *
Tota 2377 379 510° 6.30° 0023 ** * *
Neutral detergent fiber intake
(g/kgBW°/(d)
Hay 20.12° 33.30° 34.81* 3298 0.617 ns ns ns
Concentrate 2788 557¢ 834> 1113 0020 ** * *
Total 31.90° 38.87° 43.15° 44.10* 0521 ns > *
Acid detergent fiber intake
(g/kgBW°/(d)
Hay 18.04> 20.62¢2 21.56° 20422 0320 ns ns ns
Concentrate 1.35¢  2.71° 405 541*@ 0.010 ** * *
Total 10.39¢ 2333 2561* 2583 0340 ns > *

abedM eans with different superscripts among treatments ar e significantly different (p<0.05).
1L =linear, Q = quadraic, C = cubic; ns=not significant (P>0.05), ** = significant (P<0.01)
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Table 3. Nutrient digestibility in Thai native cowsin mid-pregnancy fed plicatulum hay with

different levels of concentrate

Digestibility (%) Concentrate levels (% BW) SE Contrasts
0.25 050 0.75 10 L Q C
Dry matter 49.24c 5058 53.97° 57.50* 0.312 * *x ns
Organic matter 53.02¢ 5358° 56.30° 60.13* 0.417 * *x ns
Crude protein 3228 41.68° 47.95° 54.23* 0.711 *x *x *x
Ether extract 77.90° 84.91* 86.52*¢ 88.91* 0.721 ns *x *
Ash 23.40° 28.45° 38.88% 40.63* 0.100 ns *x ns
Nitrogen free extracts 52.62¢ 5576° 59.15° 63.36* 0.304 ns o ns
Crude fiber 5350 4845 4777 4873 0.785 ns ns ns
Neutral detergent fiber 49.79% 46.89° 47.27° 50.00°0 0.304 ns ns ns
Acid detergent fiber 41322 38.37° 39.98% 4243 0.537 ns ns ns
Total digestible nutrient 4783 49.01c¢ 52.73 56.78 0.310 *x *x *x

abedM eans with different super scripts among treatments are significantly different (P<0.05).
L =linear, Q = quardratic, C = cubic ; ns= not significant (P>0.05), *,** = significant (P<0.01)

Table 4. Digestible nutrient intake of Thai native cowsin mid-pregnancy fed plicatulum hay

with different levels of concentrate

Nutrient intake Concentrate levels (% BW) SE Contrastst
0.25 0.50 0.75 1.0 L Q C
Digestible organic matter
kg/%BW/d 0.58¢ 0.78 0.97° 1122 0.005  ** * *
kg/kgBW°™/d 0.02¢ 0.03¢ 0.04° 0.052  0.0002 ** * *
Digestible crude protein
g/%BW/d 1954 4032 6234 86.91* 0.615 @ ** * *
o/kgBW°™/d 0.77¢ 1.58° 2.45° 3412 0.019  ** * *
Total digestible nutrient
kg/%BW/d 0.60¢ 0.82° 1.06° 119 0538  ** * *
kg/kgBW°™/d 0.02¢ 0.03¢ 0.04° 0.052  0.0002 ** * *

abcdM eans with different super scripts among treatments are significantly different (P<0.05).
L =linear, Q = quardratic, C = cubic ; ns = not significant (P>0.05), * ,** = significant (P<0.01)
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Table 5. Nitrogen balance of Thai native cowsin mid-pregnancy fed plicatulum hay with

different levels of concentrate

Concentrate levels (% BW) SE Contrasts*
0.25 0.50 0.75 1.0 L Q C
Nitrogen intake (g/kgBW?°™/d)
Plicatulum hay 018> 0.21@ 0222 0.21° 0003 ns ns ns
Concentrate 0.20¢ 040c 060> 0.80° 0.002  ** * *
Total 0.38¢ 0.61c 082 1.012 0.004  ** * *
Nitrogen excreted (g/kgBW°™/d)
Feces 0.26° 036" 043* 046° 0.007  ** * *
Urine 0.12¢ 016> 017 022 0.004  ** * ns
Total 0.38¢ 0.52c 0.60° 0.68° 0.005  ** * *
Nitrogen excreted / Nitrogen
intake (%) 86.19%¢ 71.99% 51.40* 47.16° 3445 @ ** * *
Nitrogen balance (g/kgBW°%/d) 0.00 0.09°c 022> 033 0.004  ** * *

abcdM eans with different superscripts among treatments are significantly different (P<0.05).
1L =linear, Q = quadratic, C = cubic ; ns= not significant (P>0.05), ** = significant (P<0.01)
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Table 6. Energy utilization in Thai nativecowsin mid-pregnancy fed plicatulum hay with different

levels of concentrate

Concentrate levels (% BW) SE Contrastst
025 050 0.75 1.0 L Q C
Gross energy intake (Mcal/kgBW?°/d)
Plicatulum hay 0.15b 0.17a 0.18a 0.17a 0.002 ns ns ns
Concentrate 0.04d 0.07c 0.11b 0.15a 0.001 ** *x *x
Total 0.19d 024c 029 0.32a 0.002 ** o o
Gross energy excreted (Mcal/kgBW°7/d)
Feces 0.10b 0.12a 0.14a 0.14a 0003 ns *x *
Urine 0.011 0008 0.009 0009 0001 ns ns ns
Total 0.11c 0.13b 0.15ab 0.15a 0.002 ns * *
Digestible energy(Mcal/kgBW?°7/d) 0.09d 0.12c 0.16b 0.18a 0.002 ** *x *
Metabolizable energy?
(Mcal/%BW/d) 190d 257¢ 32lb 374a 0012 ** o *
(Mcal/kgBW°™/d) 0.07d 010c 0.13b 0.15a 0.000 ** o *

abedM eans with different super scripts among treatments are significantly different (P<0.05).
1L =linear, Q = quadratic, C = cubic ; ns= not significant (P>0.05), ** = significant (P<0.01)
2M etabolizable ener gy = 0.82XDigestible energy (NRC, 1976)
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