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Abstract
Project Code : TRG5880188
Project Title : Forage production and nutritive value of four Brachiaria grasses in Ubon
Ratchathani
Investigator : Dr. Areerat Lunpha, Ubon Ratchathani University

E-mail Address : alunpha@gmail.com

Project Period: 2 years

The study aims to evaluate the forage production, nutritive composition and in
situ digestibility of four Brachiaria grass cultivars; Brachiaria ruziziensis, Brachiaria hybrid
cv. Mulato Il, Brachiaria hybrid cv. Cayman (CIAT BR02/1752) and Brachiaria hybrid cv.
Cobra (CIAT BR02/1794). The experiment was conducted in two different areas; an
upland area and a lowland area in the Ubon Ratchathani University farm, to compare
the four cultivars responses in forage production and nutritive composition. A
randomized complete block design (RCBD) was used as the experimental design. The
treatments were the four Brachiaria grass cultivars with five replications. The experiment
was separated in two ftrials; the first trial evaluated the dry matter yield, leaf and stem
ratio and chemical compositions at 40 days in cutting interval, and the second trial
evaluated digestibility of dry matter and crude protein by Nylon bag technique at 48
hours. The results found that the dry matter yield of lowland area was not significantly
different in all grasses but Ruzi grass was lower in leaf ratio than the other grasses in all
seasons. In upland area Mulato Il grass had the highest dry matter yield and leaf and
stem ratio of all grasses. For chemical compositions, the percentage of CP in Mulato I
and Ruzi were higher than the other grasses. The percentage of NDF and ADF were
not significantly different in all grasses. But Ruzi grass had the lowest Ash
concentrations of all grasses in two areas. The dry matter and crude protein digestibility
of two areas were not significantly different in all grasses accept Mulato Il had the
highest crude protein digestibility of all grasses in dry season for upland area. Based on
data of dry matter yield, leaf and stem ratio, chemical compositions and digestibility it
can be suggested that Mulato Il and Ruzi are suitable grass to grow in the Ubon
Ratchatani area. In addition, two new varieties; Cayman and Cobra can be grown and
become adapted to Ubon Ratchathani area conditions, with the same high dry matter

yield and quality as Mulato Il and Ruzi grass.

Keywords : Ruzi, Mulato Il, Cobra, Cayman, Yield , Nutritive
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Forage production and nutritive value of four Brachiaria grasses in Ubon
Ratchathani
Areerat Lunpha
Faculty of Agriculture, Ubon Ratchathani University

email: alunpha@gmail.com

Abstract:

The study aims to evaluate the forage production, nutritive composition and in situ
digestibility of four Brachiaria grass cultivars; Brachiaria ruziziensis, Brachiaria hybrid cv.
Mulato Il, Brachiaria hybrid cv. Cayman (CIAT BRO02/1752) and Brachiaria hybrid cv.
Cobra (CIAT BR02/1794). The experiment was conducted in two different areas; an
upland area and a lowland area in the Ubon Ratchathani University farm, to compare
the four cultivars responses in forage production and nutritive composition. A
randomized complete block design (RCBD) was used as the experimental design. The
treatments were the four Brachiaria grass cultivars with five replications. The experiment
was separated in two trials; the first trial evaluated the dry matter yield, leaf and stem
ratio and chemical compositions at 40 days in cutting interval, and the second trial
evaluated digestibility of dry matter and crude protein by Nylon bag technique at 48
hours. The results found that the dry matter yield of lowland area was not significantly
different in all grasses but Ruzi grass was lower in leaf ratio than the other grasses in all
seasons. In upland area Mulato Il grass had the highest dry matter yield and leaf and
stem ratio of all grasses. For chemical compositions, the percentage of CP in Mulato Il
and Ruzi were higher than the other grasses. The percentage of NDF and ADF were
not significantly different in all grasses. But Ruzi grass had the lowest Ash
concentrations of all grasses in two areas. The dry matter and crude protein digestibility
of two areas were not significantly different in all grasses accept Mulato Il had the
highest crude protein digestibility of all grasses in dry season for upland area. Based on
data of dry matter yield, leaf and stem ratio, chemical compositions and digestibility it
can be suggested that Mulato Il and Ruzi are suitable grass to grow in the Ubon
Ratchatani area. In addition, two new varieties; Cayman and Cobra can be grown and
become adapted to Ubon Ratchathani area conditions, with the same high dry matter
yield and quality as Mulato Il and Ruzi grass.

Keywords : Ruzi, Mulato I, Cobra, Cayman, Yield , Nutritive



Introduction;

The genus Brachiaria spp. has around one hundred species, which have their
distribution in the tropical regions of both hemispheres of the globe, but are found
naturally mainly in Africa (De Souza-Kaneshima et al., 2010). The success of this grass
genus is due to their excellent adaptability to different production systems, climate and
soil conditions. However, the inappropriate management of many tropical brachiaria
pastures has been the main limiting factor for raising animals to be a competitive activity
with other agricultural activities. Therefore, it is important to adjust the animal forage
allowance, which is daily quantity of forage per 100 kg of animal body weight (BW), in
order to optimize the use of pasture. This then enables the maximum amount of green
forage to be utilized. The great advantage of using the forage allowance is to relate the
plant to the animal, by controlling the supply of dry matter for each animal at desired
level, which is based on the consumption capacity as function of BW.

Forage quality is a complex interrelationship of many factors which influence
intake potential, nutrient content, digestion, gut fill, passage rate, and partitioning of
metabolized products within the animal. The nutritional evaluation of feedstuffs for
ruminants has had a great importance to adequate the databases of the diet-formulation
systems. Therefore, getting to know the levels of nutrients and dry matter digestibility is
really important when evaluating a tropical forage, especially regarding new cultivars of
Brachiaria, such as Cayman (BR02/1752) and Cobra (BR02/1794).

The objective of this study was to evaluate the forage production, chemical
composition and in situ digestibility of four Brachiaria cultivars under Ubon Ratchathani

climate and soils.

Methodology

The experiment was conducted at the Ubon Ratchathani University farm, Ubon
Ratchathani, in 2015-2017. The randomized complete block design (RCBD) was used as
the experimental design. The four Brachiaria grasses; Ruzi (Brachiaria ruziziensis),
Mulato Il (Brachiaria hybrid cv. Mulato IlI), Cayman (Brachiaria hybrid cv. CIAT
BR02/1752) and Cobra (Brachiaria hybrid cv. CIAT BRO02/1794) were served as

treatments with five replicates. The four Brachiaria grasses were planted in the field at



50 x 50 m of spacing in plots measuring 4 x 4 m. Herbage yield was determined at
regular 40 day cutting intervals. The cutting height was about 5-10 cm above ground
level. All harvested material from each plot was weighed (fresh), then a subsample
about 300 g of harvested material was further analyzed (chemical composition and
digestibility determination). The subsamples were weighed and dried at 70°C for 48 hrs.
The proportions of the post dried weight to pre-dried weight were recorded as percent
dry matter and were used to calculate dry matter yield per rai. The nutritive composition;
dry matter (DM), crude protein (CP), Ash, and fiber content (neutral detergent fiber;
NDF) was determined as described in AOAC (2000) and Van Soest and Robertson
(1985). The in situ digestibility of dry matter (DM) and crude protein (CP) was

determined as described in Orskov et al. (1980).

Statistical Analysis
The data obtained was analyzed in a randomized complete block design (RCBD)
using the one-way analysis of variance (ANOVA) and significant difference of means will

be determined through the Least Significant Different (LSD).

Results

In the dry season at lowland area, the percentage of dry matter and dry matter
yield was not significantly different in all grasses. For leaf and stem ratio, Mulato II,
Cayman and Cobra grasses were higher than Ruzi grass and but not significantly
different from Cayman and Cobra (table 1).

In the wet season, the percentage of dry matter in Cayman grass was lower
than the other grasses but the dry matter yield was not significantly different in all
grasses. For leaf and stem ratio, Mulato Il was the highest but not significantly different

from Cayman and Cobra (table 2).



Table 1 Dry matter yield and leaf and stem ratio of 4 Brachiaria grasses in the dry

season at lowland area.

Grass DM (%) Dry matter yield (kg/rai) Leaf : Stem (%)
Average* Total Leaf Stem
Ruzi 20.68 355.64 1422.55 59.61 40.39
Mulato Il 20.9 249.22 996.87 76.46 23.54
Cayman 20.43 284.17 1136.7 70.72 29.28
Cobra 20.71 247.82 991.26 72.90 27.10
5% LSD 0.6228 103.816 415.262 6.5226 6.5226

*Average per cut

Table 2 Dry matter yield and leaf and stem ratio of 4 brachiaria grasses in the wet

season at lowland area.

Grass DM (%) Dry matter yield (kg/rai) Leaf : Stem (%)
Average* Total Leaf Stem
Ruzi 20.89 599.81 1199.62 52.13 47.87
Mulato I 20.90 514.49 1028.98 65.70 34.30
Cayman 19.99 577.56 1155.13 60.60 39.40
Cobra 20.41 443.22 886.44 60.37 39.63
5% LSD 0.5316 187.099 374.199 8.5705 8.5705

*Average per cut

In the dry season at upland area, the percentage of dry matter in Mulato Il was

the highest and dry matter yield of Mulato Il was the highest but was not significantly

different from Cobra grass. For the leaf and stem ratio it was found that Mulato Il was

the highest in leaf but not significantly different from Cayman grass (table 3).

In wet season at upland area, Mulato Il had the highest in percentage of dry

matter and dry matter yield of all grasses. For leaf and stem ratio, Mulato Il produced

more leaf than Ruzi and Cobra but was not significant different from Cayman (table 4).



Table 3 Dry matter yield and leaf and stem ratio of 4 Brachiaria grasses in the dry

season at upland area.

Grass DM (%) Dry matter yield (kg/rai) Leaf : Stem (%)
Average* Total Leaf Stem
Ruzi 21.03 123.92 495.70 65.29 34.71
Mulato Il 22.45 184.57 738.27 78.08 21.92
Cayman 21.86 142.80 571.22 75.00 25.00
Cobra 21.37 154.31 617.26 72.74 27.26
5% LSD 0.4083 38.0349 152.139 4.0553 4.0552

*Average per cut

Table 4 Dry matter yield and leaf and stem ratio of 4 brachiaria grasses in the wet

season at upland area.

Grass DM Dry matter yield (kg/rai) Leaf : Stem (%)
(%) Average* Total Leaf Stem
Ruzi 20.27 160.91 482.72 55.76 44.24
Mulato I 22.51 227.04 681.12 69.33 30.67
Cayman 20.81 168.58 505.73 67.17 32.83
Cobra 21.18 133.88 401.66 63.98 36.02
5% LSD 0.2422 55.8345 167.504 4.5023 4.5023

*Average per cut

In the dry season at lowland area, Mulato Il was higher in leaf, stem and
average crude protein concentrations than Cayman and Cobra but was not significant
different from Ruzi grass. There were no significant differences in leaf and stem ash
concentrations in all grasses, and Cayman grass was higher in average ash
concentrations than Ruzi grass but was not significant different from Cayman and Cobra.
There were no significant differences in stem and average NDF concentrations in all

grasses. Mulato Il was higher in leaf NDF concentrations than Ruzi and Cayman but



was not significant different from Cobra grass. The were no significant differences in

leaf, stem and average ADF concentrations in all grasses (Table 5).

Table 5 Chemical compositions of 4 brachiaria grasses (%) in the dry season at lowland

area.
CP Ash NDF ADF

Grass Leaf Stem Ave Leaf Stem Ave Leaf Stem Ave Leaf Stem Ave
Ruzi 10.86 5.29 8.56 8.07 5.79 7.11 53.95 65.35 58.58 28.03 37.16 31.86
Mulato Il 10.39 5.97 9.27 8.04 6.79 7.75 56.64 65.26 58.65 29.44 36.70 31.14
Cayman 8.52 5.53 7.63 9.75 6.76 8.87 54.04 63.77 56.94 28.24 37.70 30.96
Cobra 8.27 4.05 7.15 9.00 6.86 8.42 55.21 66.71 58.37 27.93 40.97 31.43
5%LSD 1.5027 1.0663 1.3854 1.5225 1.7318 1.4596 2.1376 3.7836 2.2885 2.9379 3.6606 2.7182

CP = Crude Protein, NDF = Neutral detergent fiber, ADF= Acid detergent fiber

In the wet season at lowland area, Cobra was lower in leaf crude protein
concentrations than Ruzi and Mulato Il but was not significant different from Cayman
grass. There were no significant differences in stem and average crude protein
concentrations in all grasses. Cayman was higher in leaf ash concentrations than Ruzi
and Mulato Il but was not significant different from Cobra grass. Ruzi had the lowest in
stem and average ash concentrations of all grasses. Mulato Il was higher in leaf NDF
concentrations than Ruzi and Cayman but was not significant different from Cobra. Ruzi
was higher in stem NDF concentrations than Cayman and Cobra but was not significant
different from Mulato Il. There were no significant differences in average NDF
concentrations in all grasses. The were no significant differences in leaf, stem and

average ADF concentrations in all grasses (Table 6).



Table 6 Chemical compositions of 4 brachiaria grasses (%) in the wet season at lowland

area.
cP Ash NDF ADF
Grass Leaf Stem Ave Leaf Stem Ave Leaf Stem Ave Leaf Stem Ave
Ruzi 12.94 8.31 10.64  8.07 5.13 6.73 5268 7221 6219 294 4456  37.06
Mulato Il 12.83 8.42 1122 834 7.72 814 5766 7035 6201 3401 4209 36.8
Cayman  11.23 7.42 9.70 9.98 7.96 920 5407 6848 5982 3351 4401 3758
Cobra 10.26 6.72 8.84 9.58 7.35 870 5594 70.01 6163 336 4431  37.84
5%LSD  1.8928 2.8559 23378 14572 1.1596 1.2578 3.0018 2.1815 2.9505 4.3891 2.3917  3.0552
CP = Crude Protein, NDF = Neutral detergent fiber, ADF= Acid detergent fiber
Table 7 Chemical compositions of 4 brachiaria grasses (%) in the dry season at upland
area.
cP Ash NDF ADF
Grass Leaf Stem Ave Leaf Stem Ave Leaf Stem Ave Leaf Stem Ave
Ruzi 10.84  9.98 1055  3.67 6.03 4.51 50.61 59.74 5378 2584 3222 2805
Mulato Il 1212 1058  11.79 542 7.55 5.88 5545 6412  57.36 3037  36.14 3165
Cayman 1143  8.19 1064  4.96 7.52 5.61 53.84 6140 5573 2979 3546  31.21
Cobra 1057  9.30 1025  5.08 7.61 5.78 5330  61.75 5557  30.04 3582  31.60
5%LSD 10796 2.0163 1.0691 1.0479 1.8436 1.1819  1.3533 3.0063 14784 13716 19560 1.3123

CP = Crude Protein, NDF = Neutral detergent fiber, ADF= Acid detergent fiber

In the dry season at upland area, Mulato Il was higher in leaf and average crude

protein concentrations than the other grasses, but there were no significant differences

in stem crude protein concentrations in all grasses. Ruzi was lower in leaf ash

concentrations than the other grasses. There were no significant differences in stem and

average ash concentrations in all grasses. Mulato Il had the highest in leaf, stem and

average NDF concentrations in all grasses.

ADF concentrations than the other grasses (Table 7).

Ruzi was lower in leaf, stem and average



Table 8 Chemical compositions of 4 brachiaria grasses (%) in the wet season at upland

area.
CP Ash NDF ADF
Grass Leaf Stem Ave Leaf Stem Ave Leaf Stem Ave Leaf Stem Ave
Ruzi 9.12 5.19 7.35 6.28 5.29 5.82 58.23 75.10 65.69 30.61 44.65 36.83
Mulato Il 8.12 5.10 7.19 9.38 9.39 9.38 60.56 72.93 64.36 33.38 43.02 36.35
Cayman 8.47 4.90 7.30 8.35 7.89 8.19 59.64 73.99 64.34 33.10 45.20 37.06
Cobra 9.43 5.93 8.17 7.59 7.01b 7.39 59.29 74.27 64.58 32.50 44.80 36.89
5%LSD 0.7558 0.8781 0.7201 1.3959 1.7953 1.3419 1.0727 2.3836 1.1089 0.8699 1.5872 1.2102

CP = Crude Protein, NDF = Neutral detergent fiber, ADF= Acid detergent fiber

In the wet season at upland area, Cobra was higher in leaf crude protein than
Mulato Il and Cayman but was not significant different from Ruzi grass. There were no
significant differences in stem crude protein concentrations in all grasses. Cobra was
higher in average crude protein concentrations than the other grasses. Ruzi was lower
in leaf and stem ash concentrations than Mulato Il and Cayman but was not significant
different from Cobra. Ruzi had the lowest in average ash concentrations of all grasses.
There were no significant differences in stem and average NDF concentrations in all
grasses. Ruzi was lower in leaf NDF concentrations than Mulato Il and Cayman but was
not significant different from Cobra. Ruzi had the lowest in leaf ADF concentrations than
the other grasses. Mulato Il had the lowest in stem ADF concentrations than the other
grasses. There were no significant differences in average ADF concentrations in all
grasses. (Table 8).

In wet season, Ruzi was higher in dry matter digestibility than Cobra but was not
significant different from Mulato |l and Cayman for lowland area. There were no
significant differences in dry matter digestibility of all grasses for upland area. For dry
season, there were no significant differences in dry matter digestibility of all grasses for

both areas (Table 9).



Table 9 The percentage of dry matter digestibility (48 hours) of 4 brachiaria grasses in

Ubon Ratchathani University

Grass Wet Season Dry Season

Lowland area Upland area Lowland area Upland area
Ruzi 7711 75.03 76.52 73.96
Mulato I 76.27 75.83 76.26 75.83
Cayman 76.20 73.66 76.20 73.67
Cobra 74.44 74.95 74.43 74.94
5%LSD 2.4430 3.7405 2.4003 3.5401

Table 10 The percentage of crude protein digestibility (48 hours) of 4 brachiaria grasses

in Ubon Ratchathani University

Grass Wet Season Dry Season

Lowland area Upland area Lowland area Upland area

Ruzi 81.03 79.33 82.76 80.08
Mulato I 80.36 81.15 82.04 82.59
Cayman 80.32 79.13 82.03 79.40
Cobra 79.46 79.50 80.59 78.31
5%LSD 2.3423 3.8705 2.5161 3.7775

In wet season, there were no significant differences in crude protein digestibility
of all grasses for both areas. For dry season, there were no significant differences in
crude protein digestibility of all grasses for lowland area. In upland area, Mulato Il was
higher in crude protein digestibility than Cayman and Cobra but was not significant

different from Ruzi grass (Table 9).

Conclusions
Based on data of dry matter yield, leaf and stem ratio, chemical compositions
and dry matter and crude protein digestibility it can be suggested that Mulato || and Ruzi

are suitable grasses to grow in the Ubon Ratchatani area. In addition, two new varieties;



Cayman and Cobra can be grown and become adapted to Ubon Ratchathani area

conditions, with the same high dry matter yield and quality as Mulato |l and Ruzi grass.
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