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Abstract: This experiment was carried out at Khon Kaen University Experimental Farm, Khon Kaen University,
Thailand during the 2004-2005 auming to investigate effect of phosphorus (P) and dolomite levels on dry weight
vields (DWYs) and forage quality of Signal grass. A 4x3 factorial arranged in a Randomized Complete Block
Design (RCBD) was used. Four P levels were: 0, 100, 200 and 400 kg P,O; ha™ and three dolomite levels were:
0, 625 and 2,500 kg ha™". The Signal grass plants were grown on Korat soil series, (Oxic Paleustults). A quadrat
with a dimension of 50x50 cm was used for grass yield harvests. Crude Protein (CP), Acid Detergent Fibre
(ADF), Neutral Detergent Fibre (NDF) and Dry Matter Degradability (DMD) contents were determined. Tissues
phosphorus and calcium contents were also analysed. The results showed that an increase in dolomite levels
increased soil pH from 4.4 to 5.1 for levels 1 and 3, respectively. An increase in P levels increased available soil
P from 4.56 to 28.38 ppm for levels 1 and 4, respectively. For the first year experiment, dolomite levels had no
significant effect on DWYs, whilst P levels significantly increased but only up to level 2. The 2-year average
DWYs reached 11,368 kg ha™ for level 4 of P. With the first year rainy season harvests, P levels had its
significant effect on ADF and DMD up to level 2 but not with CP and NDF. For the diy season harvests, P and
dolomite levels had no significant effects on forage quality. Dolomite levels had no significant effect on P and
Ca contents of the Signal grass tissues but an increase in P levels increased P contents. P and Ca contents, in

most cases, were higher for the dry season than the rainy season.
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INTRODUCTION

For most countries in the tropics, pasture and forage
crops play its mnportant role m national economy since
livestock production depended largely on both amount
and quality of forage crops being established for
ruminants. Signal grass (Brachiaria decumbens Stapf.),
one of many important grass species for pasture
development could thrive on well i most tropical soils
but the utmost production could be achieved only when
they are grown under high soil fertility and a good
drainage of soil pore spaces (Spain and Andrew, 1977).
Most soil series in Northeast Thailand possess high level
of soil acidity with a relatively low amount of soil
mutrients, e.g., Korat soil series (Oxic Paleustults)
analyzed by Sripoon (1992), it revealed that this soil series
15 a poor sandy loam soil with mean values of pH (1:1,
soll:water by volume), organic matter, total mtrogen
contenit (N), available phosphorus (P), exchangeable
potassium (K), exchangeable calcium (Ca), exchangeable
magnesium (Mg) and sodium (Na) of 4.18, 0.72, 0.057%,

613

6.75 ppm, 0.038, 0.55, 0.068 and 0.017 meq, respectively.
Shelton et al. (1979) grown a legume crop viz.,
Stviosanthes humilis on Korat soil series, their results
revealed that treatments without an additional amount of
P to the soil, an extremely poor production of the crop was
attained. Thus many soil series mn Northeast Thailand
possess inadequate amount of P apart from high level of
soil acidity. Thus an inadequate amount of available P
prevented high crop yields. Therefore, in every season of
crop cultivation, there is an urgent need to add P fertilizer
to the soil and soil pH must be improved up to a workable
range before sowing of seeds in order to facilitate the
rapid release amount of soil nutrients for the crops
(Mengel and Kirkby, 1987; Miller and Donahue, 1990;
Suksri, 1998, 1999).

Signal grass has been introduced to Northeast
Thailand for many decades. It was found that this type of
grass species gave much higher production than some
other types of grasses and further more it adapted well to
drought conditions in the region (Phatkaew et al., 1994).
Therefore, it 1s of important value to carry out more
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experiments in order to produce more information on this
particular type of grass as to produce the utmost DWYs
per hectare. The objectives of this investigation include
the search for the responses of the signal grass to
different levels of both phosphorus and dolomite on
DWYs and forage quality when Korat soil series must be
used for pasture establishment in the region.

MATERIALS AND METHODS

The experiment was carried out at the Experimental
Farm, Faculty of Agriculture, Khon Kaen University,
Khon Kaen, Thailand during the 2004 to 2005 with the use
of Korat soil series (Oxic Paleustults) to investigate
effects of both phosphorus and dolomite levels on soil
property, dry weight yields and forage quality of the
Signal grass (Brachiaria decumbens Stapf). A 4x3
factorial arranged m a Randomized Complete Block
Design (RCBD) was used. The treatments consisted of
4 application rates of triple super phosphate, i.e., 0, 100,
200 and 400 kg P,0, ha™ and three rates of dolomite
[CaMg (CO,),], i.e., 0, 625 and 2,500 kg ha™. Thus, there
were 12 treatment combinations and each treatment had
four replications hence 48 plots were used. The dimension
of each plot was a 3%x2 m. The land area was ploughed
twice followed by harrowing once. The 48 plots were
randomly chosen for their respective plots of treatments.
All plots received equal amounts of urea chermical fertilizer
at a rate of 156.25 kg N ha™' and alsc potassium chloride
(KCl) atarate of 125 kg K,O ha™". Both N and K chemical
fertilizers were applied four tumes at 42 days interval
commencing from a basal dressing at the time after
harrowing. Each dolomite rate of respective treatments
was divided mto two equal portions, 1.e., the first half was
applied into the respective plots at two weeks before the
sowing of Signal grass and the second half was applied at
day 1 after the first harvest. All rates of P,O; (triple super
phosphate) were applied four times at 42 days interval
commencing from day 42 after emergence. Seeds of Signal
grass imported from Australia were directly sown in rows
1nto the soil by hand to the depth of approximately 2-3 cm
with distances within rows and between rows of
25%25 em. Right after the sowing of seeds, Carbofuran
(3% @), an insecticide, was applied to the soil at a rate of
31.25 kg ha™" to protect grass seeds from damages made
by insect pests. Atthe same time, Atrazine herbicide was
sprayed directly into the plots at a rate of 2.5 kg ha™ to
control the pre-emergence of weed seeds. One week after
emergence, thinning of seedlings was carried out leaving
only one seedling per hill. Both the same rates and
methods of dolomite and chemical fertilizers applications
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of the first year experiment were carried out again for
the second year experiment.

At 60 days after emergence, the first harvest for grass
yield was camried out with the use of a quadrat of
50x50 cm 1n dimension. The cutting was carried out at
10 em above ground level. The two subsequent harvests
for grass DWYs were carried out at 42 days mtervals, 1.e.,
at 102 and 144 days after emergence. This was carried
out during the rainy season. Whilst the followed two
subsequent harvests carried out in the dry season were
taken at 244 and 286 days after emergence. The cutting
periods as that of the first year were repeated again for the
second year experiment where harvests 1 to 4 were carried
out in the ramny season and also harvest 5 was m dry
season. The grass yields attamed in each cutting were
weighed out for fresh weights and then dned in an air dry
oven at 60°C for 72 h and finally weighed out again for dry
weights. The grass dried materials of each treatment were
ground separately to pass through 1 mm mesh screen and
then kept in air-tied containers. Ground samples harvested
in the rainy season (harvests 1, 2 and 3) were thoroughly
mixed together whilst those of the harvests 4 and 5 in the
dry season were also added together for forage quality,
phosphorus (P) and calcium (Ca) determinations. Crude
protein (CP) was determined with the use of Kjeldal
method. Neutral detergent fibre (NDF) and acid detergent
fibre (ADF) were determined by the method viz. Goering
and van Soest (1970) and dry matter degradability (DMD)
1n the beef cattle rumen at 48 hrs by Nylon bag techmique
(Orskov et al, 1980). Signal grass tissue analysis for P
content was carried out with the use of mtric perchloric
digestion and analysed the samples with the use of
Atomic Absorption Spectrophotometry equipment and
tissue concentration of Ca was determined with the use of
Spectrophotometry equipment. The obtained data were
statistically analysed using a SAS Computer Programme
(SAS, 1998).

RESULTS

Initial and final soil analysis data: For mitial so1l analysis,
the results showed that mean values of pH, organic
matter, total soil N, available P and extractable K were 4.4,
0.94and 0.041 4%, 10.15 and 22.50 ppm, respectively. After
the 5th harvest of the first year experiment, the final soil
analysis data revealed that soil pH due to dolomite levels
ranged from 4.4 to 5.1 and for P from 4.7 to 4.9 (Table 1).
Mean values of orgamc matter ranged from 0.95-1.09% for
dolomite levels and 0.93-1.10% for P levels. Total soil N
ranged from 0.038-0.041% for dolomite levels and
0.037-0.041% for P levels. Available P ranged from
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Table 1: Final soil property of Korat soil series (Oxic Paleustults) taken
after the 5th harvest of Signal grass of the 1st year experiment as
atfected by phosphorus and dolomite levels added to the soil,
grown at Khon Kaen University Experimental Farm, Northeast
Thailand

Table 2: Dry weight vields of harvests 1-3 taken in the raimy season,
harvests 4-5 taken in the dry season and dry weight vields of
harvests 1-5 of the 1st year experiment as influenced by phosphorus
and dolomite levels, grown on Korat soil series (Oxic Paleustulls)
at Khon Kaen University Fxperimental Farm, Northeast Thailand

Dolomite Phosphorus levels (kg P,Os ha™) Dolomite Phosphorus levels (kg P,O; ha™)

levels Average for levels Average for
(kg ha™!) 1(M 2000 32000 4 ¢don dolomite (ke ha™) 1(0) 2 (100) 3 (200) 400 dolomite
Soil pH (1:1 by volume) Dry weight yields ol harvests 1-3 ol the

1(m 4.500 4.300 4.300 4.600 4.400 1st year in the rainy season (kg ha™)

2 (625) 4.900 4.500 4.500 4.700 4. 700 1(0) 7398 9430 10391 11212 9608

3 (2500) 5.200 5.000 5.400 4.900 5.100 2(625) 8292 10272 9484 10877 9731
Average (P) 4.900 4.600 4.700 4.700 3(2500) 7285 10680 11131 11509 10151
Organic matter (OM %) Average (P) 7658 101272 10335 1119%¢

1(0) 0.979 1.005 0.955 0.913 0.963 Dry weight yields ol harvests 4-5 ol the

2 (625) 0.993 1.030 1.330 1.010 1.091 1st year in the dry season (kg ha™)

3 (2500) 0.812 0.945 1.015 1.008 0.945 1(0) 2701 3013 3382 3456 3138
Average (P) 0.928 0.993 1.100 0.977 2(625) 3611 3243 3199 2953 3251

Soil nitrogen (N %) 3(2500) 3320 3267 3677 3410 3418
1(m 0.037 0.037 0.042 0.037 0.038 Average (P) 3210 3174 3419 3273

2 (625) 0.049 0.033 0.037 0.043 0.041 Dry weight yields ol harvests 1-5 ol the

3 (2500) 0.037 0.040 0.040 0.043 0.040 1st year experiment (kg ha™?)

Average (P) 0.041 0.037 0.040 0.041 1(0) 10100 12442 13774 14668 12746
Available phosphorus (ppm) 2 (625) 11902 13514 12682 13830 12982
1(0) 4.340 11.690 17.690 34.610 17.080 3(2500) 10604 13947 14807 14919 13569

2 (625) 4.340 12.350 20.150 30.600 18.300 Average (P) 10868°  13301° 137542 144728

3(2500) 5.010 9.460 18.580  19.920 13.240 Letter(s) indicate least significant differences of Duncan’s Multiple Range
Extractable potassium (ppm)

1(0) 15.960  11.240 15.010  12.660 13.720 Table 3: Dry weight vields of harvests 14 taken in the rainy season and
2 (625) 12190 12190 13.600  15.010 13.250 harvest 5 taken in the dry season of the 2nd year experiment and
3 (2500) 17.370  10.770 15480  10.770 13.600 a 2-year average on dry weight yields of the 1st and 2nd year as
Average (P) 15170  11.400 14700  12.810 influenced by phosphorus and dolomite levels, grown on Korat

13.24-18.36 ppm for dolomite levels and 4.56-28.38 ppm for
P levels. Extractable K ranged from 13.25-13.72 ppm for
dolomite levels and 11.40-15.17 ppm for P levels.

Dry weight yields of the first year: The results on Dry
Weight Yields (DWTYs) of the signal grass harvested in
the rainy season of the first year experiment, ie., the
summed up of the initial harvest up to harvest 3, the
results revealed that mean values due to dolomite levels
ranged from 9,608 to 10,151 kg ha™ for level 1 and 3,
respectively. The difference due to dolomite was not
found (Table 2). The effect due to P levels was highest
with level 4 {400 kg ha™) followed by level 3, 2 and
1 with mean values of 11,199, 10,335, 10,127 and
7,658 kg ha', respectively. All added P levels gave a
similar amount of DWYs but sigmficantly greater than
level 1 (without P). With the two subsequent harvests in
the dry season, DWYs of all treated grass due to P and
dolomite levels were insigmficantly found. However, with
cumulative DWYs of harvests 1 up to 5, the results
indicated that DW'Ys were similar from levels 2 up to 5 but
these levels were significantly higher than level 1.

Dry weight yields of the second year: For the second year
DWTYs carried out in the rainy season, the cumulative
vields of the four sampling periods (harvests 1-4) due to
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soil series (Oxic Paleustults) at Khon Kaen University
Experimental Farm, Northeast Thailand

Dolomite Phosphorus levels (kg P,Os ha™)

levels Average for
(kgha™!) 1(0) 2(100)  3(2000 4400 dolomite
Harvests 1-4 ol the 2nd year (kg ha™)

1(0) 6104 7432 7446 7797 T194¢
2(625) 6691 8032 8557 7592 7718
3 (2500 6720 7733 8334 7744 7633
Average (P) 6505 7732 81120 7711

Harvest 5 of the 2nd year (kg ha™)

1(0) 397 398 478 544 454
2(625) 438 625 525 557 53¢
3 (2500 422 557 535 563 519
Average (P) 419 527 513 5540

Harvests 1-5 of the 2nd year (kg ha™)

1(0) 6501 7829 7924 8340 7648
2(625) 7129 8657 9082 8148 8254
3 (2500) 7141 8289 8869 8306 8151°
Average (P) 6923° 8259 8625* 8205*

2-year average on dry weight yields (kg ha™)

1(0) 8300 10136 10849 11504 10197
2(625) 9515 11086 10882 10989 10618
3 (2500 8872 11118 11838 11612 10860
Average (P) 8896° 10780° 11189 11368¢

Letter(s) indicate least significant differences of Duncan’s Multiple Range
Test at probability (p) of 0.05

dolomite levels showed that DWY's ranged from 7,194 to
7,718 kg ha™" for levels 1 and 2, respectively (Table 3).
The differences were large and statistically significant.
DWYs due to P levels ranged from 6,505 to 7,711 kg ha™
for levels 1 and 4, respectively. Levels 2 up to 4 (added P
levels) were similar but sigmficantly higher than level 1.
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For the fifth sampling period carried out in the diy season,
DWYs due to dolomite levels ranged from 454 to
536 kg ha™ for levels 1 and 2, respectively. The
differences were large and statistically significant. DWYs
due to P levels ranged from 419 to 554 kg ha™ for levels
1 and 4, respectively. DWYs were similar for levels 2 up to
4 (added P levels) but sigmficantly higher than level 1.
With the cumulative values of all sampling periods, 1.e.,
from harvests 1 to 5, the results revealed that due to
dolomite levels ranged from 7,648 to 8,254 kg ha™' for
levels 1 and 2, respectively. Levels 2 and 3 were similar
but significantly ligher than level 1. DWYs due to P
levels ranged from 6,923 to 8,625 kg ha™ for levels 1 and
3, respectively. The differences were large and statistically
significant but up to level 2 only. With cumulative DWYs
of vears 1 and 2 together, it was found that a statistical
trend on DWYs was similar to those harvested in the
rainy seasons of both years, except the effect due to
dolomite levels where no significant effect was found.
There were no interactions on PxDolomite on dry weight
of the 2 years experiment.

Signal grass forage quality: The results on forage quality
carried out during the first year experiment in the rainy
season (harvests 1-3) due to dolomite levels on Crude
Protein (CP) content revealed that an increase in dolomite
levels did not significantly affect CP content with values
ranged from 10.97 to 11.26% for level 3 and 1, respectively
(Table 4). The values of CP % due to P levels ranged from
11.02t0 11.73% for level 2 and 1, respectively. An increase
i P levels did not sigmficantly ncrease CP content of the
Signal grass. With Neutral Detergent Fibre (NDF) content,
the results showed that an increase in dolomite and P
levels did not sigmificantly affect NDF content with values
ranged from 7%8.08 to 78.15 for dolomite levels and from
77.22 to 78.60% for P levels. For Acid Detergent Fibre
(ADF) content, an increase in dolomite levels did not
affect ADF contents with values ranged from 40.68 to
41.54%. An increase in P levels significantly ncreased
ADF content but only up to level 2 with values ranged
from 39.61 to 42.06 for levels 1 and 2, respectively. An
increase in dolomite levels did not significantly increase
Dry Matter Degradability (DMD) with values ranged from
66.16 to 67.26% for level 3 and 2, respectively. With P
levels, an increase in P levels significantly decreased
DMD where all of the added P levels were similar with
values ranged from 65.51 to 69.35% for level 4 and 1,
respectively.

The results attained with the two harvests (harvests
4-5) in the dry season of the first year experiment showed
that CP were sunilar in all dolomite levels with values
ranged from 7.91 to 8.57% for level 1 and 3, respectively
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Table 4: Crude Protein (CP), Neutral Detergent Fibre (NDF), Acid
Detergent Fibre (ADF) contents and Dry Matter Degradability
(DMD) of signal grass of harvests 1-3 of the 1st v ear experiment.
taken in the raimy season as influenced by phosphorus and
dolomite levels, grown on Korat soil series (Oxic Paleustults) at
Khon Kaen University Experimental Farm, Northeast Thailand

Dolomite Phosphorus levels (kg P,Os ha™)

levels Average for
tkgha™) 1(0) 2(100) 3(200)  4¢400)  dolomite
CP (% on DM basis)

1(0) 11.51 11.68 10.65 11.19 11.26
2(625) 11.79 10.52 10.96 11.09 11.09
3 (2500 11.87 10.87 1031 10.84 10.97
Average (P) 11.73 11.02 10.64 11.04

NDF (% on DM hasis)

1(0) 78.07 78.22 78.36 77.95 7815
2(625) 76.97 7841 78.65 78.29 78.08
3 (2500) 76.62 78.44 78.80 78.46 78.08
Average (P) 77.22 78.36 78.60 78.23

ADF (% on DM basis)

1(0) 39.86 40.95 41.28 40.62 40.68
2(625) 39.83 12.84 40.49 41.46 41.15
3 (2500 39.13 42.39 4234 42.29 41.54
Average (P) 39.61°  42.06° 41.37 41.16°

DMD (% on DM hbasis)

1(0) 69.42 65.12 67.35 65.09 66.74
2(625) 69.39 66,05 67.30 66.29 67.26
3 (25000 69.24 65.65 64.60 65.15 66.16
Average (P) 69352 65.61° 66.42° 65.51°

Letter(s) indicate least significant differences of Duncan’s Multiple Range
Test (DMRT) at probability (p) of 0.05

Table 5: Crude PROTEIN (CP), Neutral Detergent Fibre (NDF), Acid
Detergent Fibre (ADF) contents and Dry Matter Degradability
(DMD) of signal grass of harvests 4-5 taken in the dry season of
the 1st year as influenced by phosphorus and dolomite levels,
grown on Korat soil series (Oxic Paleustults) at Khon Kaen
University Experimental Farm, Northeast Thailand

Dolomite Phosphorus levels (kg P05 ha™)

levels Average for
(kgha™ 1{0) 2 (100) 3 (200) 4 (400) dolomite
CP (% on DM basis)

1(0) 8.03 7.96 7.89 7.79 7.91
2(625) 8.62 7.80 8.06 7.80 8.07
3 (2500 8.56 891 7.99 8.84 8.57
Average (P) 8.40 8.22 7.98 8.14

NDF (% on DM basis)

1(0) 73.65 72.21 7275 73.60 73.05
2(625) 71.49 72.25 73.59 73.84 7279
3 (2500) 72.62 70.49 73.95 73.68 72.68
Average (P)  72.59 71.65 73.43 73.71

ADF (% on DM hasis)

1(0) 35.78 36.00 36.27 3617 36.05
2(625) 35.18 3611 36.05 35.50 35.71
3 (2500 36.89 3517 36.61 3516 3596
Average (P)  35.95 3576 36.31 35.61

DMD (% on DM hasis)

1(0) 69.34 68.96 68.75 66.45 6837
2(625) 69.17 67.42 68.13 68.01 68.18
3 (2500) 68.25 70.09 67.20 70.62 69.04
Average (P)  68.92 68.82 68.02 68.36

Letter(s) indicate least signitficant differences of Thncan’s Multiple Range
Test (DMRT) at probability (p) of 0.05

(Table 5). With P levels, CP values ranged from 7.98 to
8.40% for level 3 and 1, respectively. An increase in
dolomite and P levels did not affect NDF content with
values ranged from 72.68 to 73.05 % for dolomite and from
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71.65t0 73.71% for P levels. ADF values due to dolomite
levels ranged from 35.71 to 36.05% for level 2 and 1,
respectively. An increase m dolomite levels did not
mcrease ADF content. ADF values due to P levels ranged
from 35.61 to 36.31% for level 4 and 3, respectively. The
DMD values due to dolomite levels were similar and the
values ranged from 68.18 to 69.04 for level 2 and 3,
respectively. The DMD values as affected by P levels
gave a similar trend to that of the dolomite with values
ranged from 68.02 to 68.92 for level 3 and 1, respectively.
There were no interactions on Pxdolomite on forage

quality both the rainy and dry seasons.

Tissue analysis on phosphorus and calcium contents:
With harvests 1-3 of the first year, the results due to
dolomite levels showed that mean values of phosphorus
(P) content m the signal grass tissues ranged from
0.402 to 0.428 for levels 3 and 1, respectively (Table 6). An
mcrease in dolomite levels decreased P content. P tissue
contents increased with an increase in P levels with
values ranged from 0.315 to 0.523% for level 1 and 4,
respectively. With calcium (Ca) content due to dolomite
levels, it was found that an mcrease in dolomite levels
increased Ca content in all added levels. An increase in P
levels increased Ca content up to level 2 and then all of
the added levels were similar.

For the dry season harvests (harvests 4-5) due to
dolomite levels, an increase in dolomite decreased P
contents with values ranged from 0.447 to 0.461% for

Table 6: Tissue analysis on phosphorus and calcium contents of Signal
grass during the first year experiment (harvests 1-3 carried out in
the rainy season and harvests 4-5 in the dry season) as affected by
phosphorus and dolomite levels, grown on Korat soil series (Oxic
Paleustults) in Northeast Thailand

Dolomite Phosphorus levels (kg P,Os ha ')

levels Average for
(kgha™') 100 2¢100)  3(200) 4 (400) dolomite
Rainy season (harvests 1-3):

Phosphorus (%)

1(0 0.327 0.374 0.457 0.553 0.428
2 (625) 0.310 0.370 0.422 0.519 0.405
3 (2500) 0.308 0377 0.426 0.498 0.402
Average P 0.315 0.374 0.435 0.523

Calcium (%)

1( 0.186 0.219 0.238 0.229 0.218
2 (625) 0.206 0.265 0.265 0.247 0.246
3 (2500) 0.198 0.280 0.257 0.274 0.252
Average P 0.197 0.255 0.253 0.250

Dry season (harvests 4-5):

Phosphorus (%)

1( 0.290 0.398 0.508 0.647 0.461
2 (625) 0.253 0.404 0.464 0.666 0.447
3 (2500) 0.281 0.406 0.518 0.591 0.449
Average P 0.275 0.403 0.497 0.635

Calcium (%)

1( 0.240 0.308 0.288 0.311 0.287
2 (625) 0.269 0.331 0.306 0.334 0.310
3 (2500) 0.273 0.333 0.298 0.325 0.307
Average P 0.261 0.324 0.297 0.330
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level 2 and 1, respectively. P tissue contents increased
with an increase 1 P levels with values ranged from 0.275
to 0.635% for level 1 and 4, respectively. For Ca tissue
content, an increase n dolomite levels increased Ca
content in all levels but level 3 was slightly smaller than
level 2 with values ranged from 0.287 to 0.310% for level
1 and 2, respectively. With the effect due to an increase in
P level, the results showed that an increase i P levels
increased Ca tissue contents in all P levels yet level 3 was
slightly lower than both level 2 and 4 with mean values
ranged from 0.261 to 0.330% for level 1 and 4, respectively.

DISCUSSION

For crop cultivation in many tropical countries,
growers have been facing many obstacles in producing
high crop yields for a number of decades, e.g., soil types,
drought conditions, poor soil fertility, insect pests, high
soil acidity, heavy rainfall where it causes a high leaching
rate, soil erosion and many others. However, i spite of
the inappropriate conditions of these contributing factors,
growers realized that they attain free radiant energy from
the sun, carbon dioxide from the atmosphere and rainfalls.
Soil condition is one of many important contributing
factors, i.e., when the soil 18 not at an ideal condition,
particularly soil property then method m improving soil
condition must be applied. For this Korat soil series
{Oxi1c Paleustults), it has been reported that soil property
values on pH and phosphorus contents were relatively
low (Shelton et al., 1979, Sripoon, 1992) hence an mitial
experiment should emphasize on these two contributing
factors. This 1s to establish some data on the improvement
of soil conditions when some certain amounts of both
dolomite and phosphorus are used.

From imitial soil analysis data, it revealed that mean
values of soil pH and available phosphorus (P) were 4.4
(1:1 soil:water by volume) and 10.5 ppm, respectively. For
this Signal grass experiment both values of soil pH and
available P were extremely low for high crop yields. The
poor mean values of soil pH and available P must be
attributable to the previous history of crop cultivation and
many other reasons such as the depletion of soil nutrients
and high leaching rate. At the fifth harvest, mean values
of soil pH have steadily increased up to a value of 5.1 for
the highest level of dolomite application (2,500 kg ha™").
The results indicated that an increase m dolomite levels
increased mean values of soil pH. However, this highest
mean value of so1l pH was not adequate enough for crop
growth. Suksri (1999) stated that for a high crop yield, this
Oxic Paleustults great soil group should possess a range
of soil pH values from 6t0 6.5 (1:2.5 soil: water by volume).
This range of soil pH values has been recommended for
high crop yields where some certain amount of soil
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nutrients could be adequately released. Thus, the highest
level of dolomite being added to the Korat soil series was
not able to raise a soil pH value to a workable level for the
Signal grass. Thus some higher amounts of dolomite must
be added to the soil. Within the suitable range of soil pH,
high quality of forage Dry Weight Yields (DWYs) could
possibly be achieved. That is at least some large amounts
of Ca contents in the forage tissues must be attained. This
could be one way to improve milk quality of the dairy
cattle, apart from beef production. Another point to
improve soil condition of this soil type is to increase level
of so1l potassium (K, the results on soil analysis revealed
that an amount of extractable K was not exceeded 20 ppm.
This amount was extremely inadequate for high crop yield
where any soil type in the tropics should contain at least
80 ppm of extractable K (Suksri, 1998, 1999; Pholsen et af.,
2001 ; Rapatsa and Terepongtanakorn, 2010).

For DWYs of the first year harvests, the results
showed that an increase in dolomite levels had no effect
on dry weight yields. This may be attributable to the low
mean values of soil pH where the highest dolomite level
gave a mean value of 5.1 only, thus it may be possible that
only a small amount of each needed element was released
1n so1l due to perhaps a high leaching rate occurred in the
past crop cultivation with this sandy soil type in the
tropics (Miller and Donahue,1990). However, when it
comes to the effect due to phosphorus (P), an increase
m P levels sigmficantly mncreased DWYs of the Signal
grass but the increase was only up to level 2 (100 kg P,O,
ha™"). This must be due to other contributed factors, e.g.,
low total soil N as reported by Pholsen et al. (2005) and
Thinnakomn et al. (1998). They also reported that with a
soil pH mean value of 6.64, an increase in N fertilizer
application rate added to the soil significantly increased
Signal grass dry weight yields. Another reason must be
due to the low amount of extractable K in soil It was
found that extractable K was relatively low where the
mean value was lesser than 20 ppm. K has its significant
role in photosynthetic activities such as in the process of
loading and unloading of assimilates from source (leaves)
to sink (stems). The translocation of assimilates from
source to sink 1s assisted by K where it helps in the
process of translocation of assimilates by its influences
on electron (e7) transport in the transport cham (Overnell,
1975, Mengel and Kirkby, 1987; Suksri, 1998, 1999).
Although, the amount of available P of level 3 was
considerably adequate (20.81 ppm), but no further
increases 1n dry matter yield were attained. This available
P in soil derived from level 3 could possibly be considered
sufficient for growth of the signal grass. A range of
available P between 20-30 ppm has been confirmed for
high crop yields by a number of workers, e.g., Suksn
(1998, 1999) and Pholsen et al. (2001). A similar trend on
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DWYs due to effect of P was attained with the second
year experiment but the yields were shghtly smaller. The
effect due to the added dolomite levels indicated that an
increase 1n dolomite levels sigmificantly increased DWYs
but only up to level 2 (625 kg ha™"). The results indicated
that dolomite levels could improve mean value of sl pH
where other macronutrients could be rapidly released
such as with the case of K but it turns out that K source
was limited due to the low supply in soil hence dry matter
yield was limited. The highest level of dolomite added to
the soil gave a mean value of soil pH only up to 5.1 so
with this soil type a higher level of dolomite perhaps more
than 3,000 kg ha™ should be required in order to raise a
soil pH value to 6 or 6.5. It was found that an average dry
matter yield of the two-year experiment of the signal grass
of this current work (11,368 kg ha™) were lower than
those reported by Phaikaew et al. (1994), Waipanya et al.
(1999) and Pholsen et al. (2005) where they attamned
DWTYs of 16,236, 12,081 and 13,824 kg ha™, respectively.
This could have been due to the lower mean values of soil
pH, nitrogen and extractable potassium of this current
work, which were, m most cases, lower than the works of
these cited publications.

With forage quality of the first three harvest carried
out in the rainy season, Crude Protein (CP) contents,
Neutral Detergent Fibre (NDF), Acid Detergent Fibre
(ADF) and Dry Matter Degradability (DMD) were not
significantly affected by dolomite levels. The results
suggested that dolomite had no effect on forage quality
of the signal grass. This could possibly be due to the low
levels of dolomite added to the soil resulted in the low
values of soil pH hence small released amounts of soil
nutrients were relatively available. The CP percentages
attained with this work were much higher than those
reported by Phaikaew et al. (1994), Sukkasem et al. (2003)
and Vorajeravamch et al. (2006). The differences could
have been due to perhaps the harvesting age, i.e. the
longer the duration on harvesting age for DWYs the
greater the fibrous contents hence CP content was
decreased.

When it comes to the effect due to phosphorus (P)
levels, it was found that ADF was sigmificantly affected
by P levels, whilst CP and NDF were not. The significant
effect due to P levels on ADF was only up to level 2. On
the contrary, DMD significantly decreased with an
increase in P levels. The results mdicated that the lugher
the P level the lower the value of digestibility. This must
be due to the increased amount of fibrous contents m the
forage tissues due to higher P levels. Since, P has its
significant role m biochemical processes on cell division
and it could also stimulate cell aging (Miller and Donahue,
1990). Kavanova et al. (2006) reported that P deficiency
led to a reduction of leaf elongationrate up to 39% due to
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the decreases in cell production rate (-19%)and final cell
length or elongation (-20%). Therefore, there was some
significant difference found on ADF contents, i.e., all P
added treatments (level 2-4) gave significantly higher
ADF contents than P of level 1. This led to the higher
DMD value of no added P (levell ) than all other added P
treatments (level 2-4). The results agreed with the work
reported by Reid and Jung (1965) where they reported that
an additional P to the soil increased ADF contents. With
the two harvests m the dry season, the results revealed
that dolomite and P levels added to the soil had no
significant effect on forage quality. This must be due to
the low level of soil moisture contents in the dry season
where vegetative growth of the Signal grass was relatively
small. That is why CP and DMD values were much lower
than those attamned in the rainy seasor, thus a poor
quality of forage grass was attained.

For forage tissue analysis carried out in the ramy
season (harvest 1-3), an increase in dolomite levels had no
significant effect on P content, whilst an ncrease m P
levels increased P content where the increase was up to
the highest level of P (level 4) and it was found that
DWTYs of the Signal grass had also increased with an
mcrease i P levels added to the soil. This must be
attributable to the amounts of available P in soil, 1.e., the
more the amount of available P the greater the
percentages taken up by the grass plants. This result
confirmed the work reported by Evers (2002), 1.e., P uptake
in the plant tissues was related to forage production.
Phosphorus and calciumn percentages n the Signal grass
tissues were much higher than those reported by
Thirmakorn et al. (1998) and Sukkasem et al (2003) but
similar to those reported by Aregheore et al. (2006, 2007).
Minson (1990) reported that a beef cattle with live weight
of 200-600 kg requires amounts of phosphorus in forage
from 0.8-2.5 g kg ™' dry matter (DM) day™ and calcium from
1.2-4.4 g kg™' DM day™, with this current work it was
found that P and Ca contents in the forage reached the
requirements where they derived from P application at a
rate of 100 kg P,O; ha™' and Ca at a rate of 625 kg ha™".
This treatment gave Ca of 2.65 and 3.31 gkg™' and P of
3.70 and 4.04 g kg™ for both the rainy and dry seasons,
respectively. Nevertheless, for Friesian dairy cattle,
Minsen (1990) also found that a cow with live weight of
600 kg produced milk of 0, 10, 20 and 30 kg day™" requires
Pof16,23,31 and38 gkeg™ DM day " and Ca of 1.7,
2.6, 3.4 and 4.2 g kg™' DM day ™", respectively. For this
current work 1t was found that Ca contents were slightly
lower than the requirements for diary. Tt was found that in
the dry season, mn most cases, P and Ca contents were
higher than in the rainy season. This could possibly be
attributable to the differences m DWYs where DWYs
attained in the rainy season were much higher than in the
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dry season. The larger amount of dry weight yields
attained in the rainy season than the dry season could
possibly have diluted the concentration of nutrients in the
grass tissues. Further experiment should be carried out,
particularly with the use of different levels of potassium
chemical fertilizer in order to attain more information on
how the signal grass responses to different rates of the
applied potassium.

CONCLUSIONS

The Korat soil series (Oxic Paleustults) possessed a
high level of soil acidity with low mean values of available
phosphorus (P) and extractable potassium (K), an increase
in dolomite level increased soil pH (up to 5.1) but the
increase was not up to the workable level (6-6.5: soil:
water by volume). Similarly, an increase in phosphorus
level increased available soil P in all added levels (up to
level 4). Level 2, 3 of P was considerably adequate for
growth of the signal grass. An increase m P level
significantly increased DWTYs of both first and second
year experiment but the mcrease was only up to level 2.
All added dolomite levels had no effect on CP, NDF, ADF
and DMD in both rainy and dry seasons of the first year
harvests.. For the rainy season harvests of the first year,
all added P levels had no sigmficant effect on CP and NDF
contents but significantly affected ADF and DMD, which
was found only with level 2. There was no sigmificant
effect due to P and dolomite levels found in all forage
quality. P contents in the signal grass tissues harvested
in both the rainy and dry seasons slightly decreased
with an increase in dolomite levels while Ca contents
increased. P contents increased with an increase in P
levels in both seasons. P percentages were, in most cases,
higher for the dry season than rainy season.

ACKNOWLEDGMENTS

The author wishes to thanks the Department of
Amimal Science for research facilities provided, the
Department of Plant Science and Agricultural Resowrces
and Environments for soil analysis carried out, the Khon
Kaen Animal Nutrition Research and Development Centre
for the analysis of chemical components and Khon Kaen
University Research Office for financial supports.

REFERENCES

Aregheore, EM., T. Ali, K. Oforiand T. Rere, 2006. Studies
on grazing behavior of goats in the Cook Islands:
The animal-plant complex in forage
preference/palatability phenomena. Int. J. Agric. Biol.,
8: 147-153.



Pak. J. Biol. Sci., 13 (13): 613-620, 2010

Aregheore, EM., T.A. Steglar and T W. Ngambi, 2007.
Nutrient characterisation and ir vitre digestibility of
grass and legume/browse species-based diets for
beef cattle i Vanuatu. South Pacific J. Natl. Sci.,
24: 20-27.

Evers, G.W., 2002. Ryegrass-bermudagrass production
and nutrient uptake when combining nitrogen
fertilizer with broiler litter. Agron. J., 94: 905-910.

Goering, HK. and P.J. van Soest, 1970. Forage Fibre
Analysis. ARS-USDA, Washington, DC., USA |
pp: 187-198.

Kavanova, M., FA. Lattanzi, AA. Grumoldi and
H. Schnyder, 2006. Phosphorus deficiency decreases
cell division and elongation in grass leaves. Plant
Physiol., 141: 766-775.

Mengel, K. and E.A. Kirtkby, 1987. Principles of Plant
Nutrition. 4th Edn., International Potash Institute,
Bermn, Switzerland.

Miller, R'W. and R.L. Donahue, 1990. Soils, an
Introduction to Soils and Plant Growth. 6th Edn.,
Prentice Hall, Englewood Cliffs, NT.

Minsen, D.J., 1990. Forage in Ruminant Nutrition.
Academic Press, New York.

Orskov, ER., F.D.D. Hovell and F. Mould, 1980. The use
of the nylon bag technique for the evaluation of feed
stuffs. Trop. Amm. Prod., 5: 195-213.

Overnell, T., 1975.. Potassium and photosynthesis in the
marine Diatom Phaeodudylum triconutrum as related
to washes with sodium chloride. Physiol. Plant.,
35:217-224.

Phaikaew, C., 8. Udchachon, P. Pholsen and
B. Chompoosor, 1994. Annual forage yield from mixed
and pure pastwe of Ruzi and Signal grasses. An
Anmual Research Report, Division of Animal
Nutrition, Mimstry of Agriculture and Cooperative,
Thailand. http://www.dld.go.th/nutrition/Eng/
Abstract_eng/2539/R3915.pdf.

Pholsen, S., D.E.B. Higgs and A. Suksri, 2001. Effects of
nitrogen and potassium fertilisers on growth,
chemical components and seed yields of a forage
sorghum (Sorghum bicolor 1.. Moench) grown on
oxic paleustults soil, Northeast Thailand. Pak. J. Biol.
Sci., 4 27-31.

Pholsen, S., P. Lowilai and Y. Sai-ngarm, 2005. Effect of
wrea and cattle manure on yield and quality of Signal
grass (Brachiaria decumbens Stapf. cv. Basihisk) in
Northeast Thailand. Pak. J. Biol. Sci., 8 1192-1199.

Rapatsa, J. and S. Terapongtanakorn, 2010. Some
physiological — measurements on growth, pod
yields and polyamines in leaves of chili plants
(Capsicum appuum cv. Hua Reua) in relation to
applied organic manures and chemical fertilisers. Pak.
I. Biol. Sci., 13: 263-270.

620

Reid, R.I. and C.A. Tung, 1965. Influence of fertilizer
treatment on the mtake, J. Amim. Sci., 24: 615-625.

SAS, 1998, SAS/STAT User’s Guide. Version 6.12, SAS
Inst. Inc., Cary, NC., USA.

Shelton, HM., R.C. Gutteridge, N. Wilaipon, B. Wickham,
D.C Kratzing and 3.A. Warmng, 1979. Nutrient studies
on pasture soils of Northeast Thailand. Thailand T.
Agric. Sci., 12: 235-247.

Spain, IM. and C.8. Andrew, 1977.
characterization of species: Responses of tropical
grasses to aluminum in water culture. CSTRO Aust.,
Div. Trop. Pasture Rept., pp: 1976-1977.

Sripoon, S., 1992, Effect of close cutting on vields and
quality of eight forage grass species. M.Sc. Thesis,
Animal Sciience Khon Kaen University, Khon Kaen,
Thailand.

Sukkasem, P., P. Buakeaw and I. Ngeandang, 2003. Effect
of plant spacing on yield and chemical composition
of 2 varieties of Brachiaria humidicola on range soil
series. An Annual Research Report. Division of
Anmimal  Nutrition, Department of Livestock
Development, Mimstty of Agriculture
Cooperatives. Thailand.

Suksti, A, 1998. Effects of dolomite on growth and seed
vields of soybeans (Glycine max 1..) grown on oxic
paleustult soil m Northeast Thailand. Pak. I. Biol. Sci,,
1: 215-218.

Suksri, A, 1999. Some Agronomic and Physiological
Aspects in Growing Crops in Northeast Thailand. 1st
Edn., Khon Kaen Umversity Press, Khon Kaen,
Thailand.

Thinmakern, S., G. Nakamanee, W. Suksaran and
. Srisaeng, 1998. Effect of nitrogen and phosphorus
fertilizer on yield of Brachiaria decumbens cv.
Basilisk on Pakchong soil series. An Annual
Research Report. Division of Ammal Nutrition,
Department of Livestock Development, Ministry of
Agrniculture and Cooperatives Thailand.

Vorajeravamch, S., G. Nakamanee and S. Thinnakorn,
2006. Study on Brachiaria spp. 3. Effect of closing
cut date on seed production and seed quality of 4
accessions of Brachiaria brizantha. An Annual
Research Report, Division of Animal Nutrition,
Department of Livestock Development, Mimstry of
Agriculture and Cooperatives Thailand.

Waipanya, S., S. Monchaikul, P. Punsua and C. Srichoo,
1999. Yield and chemical composition of Brachiaria
spp. I various locations (2) Yield and chemical
composition of Brachiaria 6  species in
Ubonratchatham area. An Amnmual Research Report,
Division of Animal Nutrition, Department of
Livestock Development, Mimstry of Agriculture and
Cooperatives Thailand.

Mineral

and



	PJBS.pdf
	Page 1


