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Changing Patterns of Minerals in Tropical Forages
at Different Maturities
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Pravee Vijchulata, Darunee Chanvilainakorn and Pornsri Chairatanayuth

ABSTRACT

An experiment was conducted to investigate the mineral status as well as dry matter, protein
and lignocellulose contents of guinea, para and ruzi grasses grown in Pakchong soil series at Muak Lek,
Saraburi at 3, 5, 7 and 9 weeks of maturity. Dry matter and protein contents are influenced (P<.01) by
grass species, maturity and interaction between the two parameters. It was observed that protein of the
grasses decreased (P<.01) while dry matter and lignocellulose increased with maturity. Significant
effects of grass species, maturity and interaction between the two parameters on the concentration of
different minerals were also found. With the exception of K and Fe, the concentration of Ca, P, Mg,
Na, Cu, Zn and Mn differed (P<.06) among grass species. With increasing maturity, the concentration
of Ca, P, Mg, Na, K and Mn in the grasses decreased while that of Fe and Zn increased (P<.05). The
changing patterns of element concentrations with maturity imply that Ca, P, Mg, Na, K and Mn found
in the three tropical grasses are in mobile forms while those of Fe and Zn are non-mobile. In addition,
considering the daily requirement of the various minerals in dairy cows, it is evident that Ca and Cu in
all three grass species, Zn in guinea and para grasses and Na and Mn in ruzi grass grown in this area
are deficient.
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Table 1 Requirement of minerals in feed for
lactating cows*.
Milk yield
Mineral 6 kg/day 14 kg/day
Calcium 0.43 0.53
Phosphorus 0.28 0.34
Magnesium 0.20 0.20
Potassium 0.90 0.90
Sodium 0.18 0.18
Chlorine 0.25 0.25
Sulfur 0.20 0.20
————————————— mg/g——————————
Iron 50 50
Copper 10 10
Manganese 40 40
Zine 40 40
Cobolt 0.10 0.10
Iodine 0.60 0.60
Selenium 0.30 0.30
* NRC, 1988
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Table 2 Dry matter content (%) of forages at different maturity (mean =+ S.D.)*.
Maturity, weeks Guinea Para Ruzi Mean
3 17.33 £ 0.55 15.06 £ 0.80 15.83 £ 0.79 16.07 £ 1.18cl
5 21.56 £1.12 18.64 + 0.84 21.62 £ 0.49 20.60 +£1.65°
7 26.75 £ 0.77 20.61 £ 2.20 24.23 +1.24 23.19 + 3.05b
9 29.20 £1.30 25.20 £1.10 24.83 £0.33 26.41 + 2.32°
Mean 23.71 + 4 .88% 19.89 + 4.00 22.13 + 3.52°

abed

*  forages * maturity (P<.01)

means with different superscripts in the same column or row differed significantly (P<.01)
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Table 3  Protein content (% DM basis) of forages at different maturity (mean + S.D)*,

Maturity, weeks Guinea Para Ruzi Mean
3 7.14 * 0.36 8.43 + 0,72 6.87 + 0.70 7.48 + 0.86°
5 8.12 + 0.57 8.96 = 0.29 7.46 * 0.26 8.13 + 2.00°
7 6.07 £ 0.15 7.63 £ 0.13 5.95 + 0.48 6.09 + 1.33°
9 5.15 + 0.13 6.13 = 0.23 4.57 = 0.41 5.75 + 0.53°
Mean 6.63 * 1.18b 7.76 + 1.15° 6.21 + 1.17b

abc

* forages * maturity (P<.01)

means with different tsuperscripts in the same column or row differed significantly (P<.01)

Table 4 Lignocellulose content (% DM basis) of forages at different maturity (mean =+ S.D.)*.
Maturity, weeks Guinea Para Ruzi Mean
3 31.96 31.75 35.47 33.06 + 2.09
5 31.57 32.00 40.13 34.567 + 4.82
7 38.01 34.58 46.26 39.62 + 6.00
9 40.22 37.38 47.13 41.57 + 5.01
Mean 35.44 + 4.74 33.93 * 2.63 42.25 + 5.49

* pooled samples from three sub-plots for each maturity
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Table 5 Calcium content (%DM basis) of forages at different maturity (mean + S.D.)*.

Maturity, weeks Guinea Para Ruzi Mean
3 0.48 +.10 0.16 +.04 0.29 +.03 0.31 +.15°
5 0.26 +.04 0.16 £ .05 0.265 +.04 0.22 +.08°
7 ~0.28 £.01 0.12 +.01 0.27 £ .02 0.22 +.08°
9 0.21 +.01 0.14 +£.01 0.22 +.01 0.18 +.04°
Mean 0.31 .12% 0.14 +.03° 0.26 +.04°

means with different superscripts in the same column or row differed significantly (P<.01)

* forages* maturity (P<.01)

Table 6 Phosphorus content (%DM basis) of forages at different maturity (mean + S.D.)*.

Maturity, weeks Guinea Para Ruzi Mean
3 0.46 £ .05 0.33 +£.03 0.63 +.16 0.47 + .16°
5 0.39 .02 0.36 +£.02 0.55 +.03 0.43 = .09b
7 0.24 +.05 0.24 +.01 0.41 + .01 0.30 .08d
9 0.30 % .05 0.27 £ .04 0.46 £ .01 0.34 +.09°
Mean 0.35 .09b 0.30 +.056° 0.51 +£.122
abcd

means with different superscripts in the same column or row differed significantly (P<.01)

*  forages * maturity (P<.01)

Table 7 Magnesium content (%DM basis) of forages at different maturity (mean + S.D.)*.

Maturity, weeks Guinea Para Ruzi Mean
3 0.59 .08 0.29 +.03 0.48 +.08 0.45 +.14°
5 0.44 .04 0.30 + .04 0.47 +.05 0.40 +.08°
7 0.44 .04 0.27 +.04 0.43 £.03 0.38 +.00°
9 0.36 +.04 0.26 .01 0.43 £.01 0.36 +.07°
Mean 0.46 £.10° 0.28 +.03° 0.46 +.05°
abed

means with different superscripts in the same column or row differed significantly (P<.01)

*  forages * maturity (P<.01)
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Table 8 Sodium content (%DM basis) of forages at different maturity (mean + S.D.)*,
Maturity, weeks Guinea Para Ruzi Mean
3 0.09 +£.02 1.34 +.25 0.05 £ .10 0.49 + .83%
5 0.04 £ .01 1.36 £.33 0.04 £ .14 0.50 +.85%
7 0.13 £ .01 1.10 £.10 0.04 .01 0.42 + .49
9 0.10 £.01 1.07 £.10 0.03 £.01 0.40 + .49
Mean 0.10 +.02° 1.22 +.25° 0.04 +.01°
® means with different superscripts in the same row differed significantly (P<.01)
™ means with differnt superscripts in the same column differed significantly (P<.05)
* forages*maturity(P<.01)
Table 9  Potassium content (%DM basis) of forages at different maturity (mean + S.D.)*.
Maturity, weeks Guinea Para Ruzi Mean
3 0.65 £+ .15 1.13 +£.256 1.29 +£.23 1.02 +.347
5 1.26 £ .04 1.26 + .17 1.33 £.14 1.28 +.168%
7 1.12 + .04 0.82 .07 0.73 £.30 0.89 +.247
9 1.03 £.04 0.62 £.04 0.84 +.12 0.83 + .18
Mean 1.01 £.26 0.96 .29 1.05 +£ .33
% means with different superscripts in the same column differed significantly (P<.05)
* forages * maturity (P<.01)
Table 10 Iron content (ug/g DM basis) of forages at different maturity (mean + S.D.)*.
Maturity, weeks Guinea Para Ruzi Mean
3 68.13 + 4.70 58.55 + 4.60 54.21 * 2.56 60.29 + 7.12d
5 74.28 + 4.70 71.32 £ 5.11 73.18 £ 0.14 72.93 £ 7.77°
7 101.06 +=22.50 81.01 + 8.96 88.11 +£10.68 90.06 = 16.70b
9 105.96 +19.60 89.10 +12.38 111.568 £12.01 102.21 +17.25°
Mean 87.36 + 22.11 75.00 £14.02 81.77 + 23.36

abed

*  forages * maturity (P<.01)

means with different superscripts in the same column differed significantly (P<.01)
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Table 11 Copper content (ug/g DM basis) of forages at different maturity (mean + S.D.)*.

Maturity, weeks Guinea Para Ruzi Mean
3 2.34 +£1.07 5.13 £1.10 1.79 £ 0.21 3.08 £1.72
5 1.62 £ 0.41 5.76 £ 0.89 2.10 £1.35 3.16 £1.99
7 2.55 £ 0.17 4.47 £ 0.57 1.48 £ 0.42 2.83 £1.33
9 2.14 £0.17 5.58 + 0.64 1.62 + 0.31 3.11 £1.856
Mean 2.16 + 0.65° 5.24 +0.92° 1.75 + 0.40°
ab

means with different superscripts in the same row differed significantly (P<.01)

* forages * maturity (P<.01)

Table 12 Zinc content (ug/g DM basis) of forages at different maturity (mean + S.D.)*.

Maturity, weeks Guinea Para Ruzi Mean
3 9.03 = 2.04 30.69 =+ 3.81 18.29 + 2.08 19.33 + 9.49°
5 22.19 +£2.12 32.75 £ 3.77 19.73 + 0.39 21.17 + 9.46°
7 23.98 +1.556 42.36 £4.98 26.89 +£1.98 31.07 + 8.83b
9 45.35 + 3.95 91.54 + 28.60 36.96 £+ 3.20 57.95 + 29.29"
Mean 2514 £13.51°  49.34 +28.80° 23.28 +10.12°
abcd

means with different superscripts in the same column or row differed significantly (P<.01)

*  forages * maturity (P<.01)

Table 13 Manganese content (ug/g DM basis) of forages at different maturity (mean + S.D.)*.

Maturity, weeks Guinea Para Ruzi Mean
3 181.04 + 44.09 128.38 + 28.54 24.74 +7.99 111.38 + 71.44"
5 107.01 + 7.71 61.33 + 2.71 36.62 +10.47 68.32 + 30.34°
7 96.47 +14.31 65.35 + 10.92 292.87 +1.07 61.56 + 32.31°
9 82.06 +14.31 79.48 £ 12.80 33.76 + 2.21 65.10 + 28.67°
Mean 116.44 + 45.15 83.63 + 31.377 29.50 + 7.12°%
ab

means with different superscripts in the same column differed significantly (P<.01)

"2 means with different superscripts in the same row differed significantly (P<.05)

*  forages * maturity (P<.01)
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