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Abstract— The experiment aimed to increase the nutrient content of Paspalum atratum grass associated with
Macroptilium lathyroides legume inoculated with Rhizobium through the application of molybdenum (Mo) and
phosphorus (P) fertilizer. The experiment used randomized block design (RBD) with factorial pattern. The first
factor was Rhizobium inoculation consisted of Mo and P fertilizers without Rhizobium inoculation (Ro) and with
Rhizobium inoculation (R:). The second factor was planting pattern: grass monoculture (A:), legume
monoculture (Az), one row of grass between one row of legumes (As), and one row of grass between two rows of
legumes (A4). There were eight treatments and each combination was repeated three times so that there were 24
experimental plots. The results showed that application of R; increased the nutrient content of forage. As and A4
treatments were increased the nutrient content of forage compared with A; dan A;. The conclusion of the
research that the association of Paspalum atratum grass and Macroptilium lathyroides legume inoculated with
Rhizhobium and fertilized with Mo and P was able to increase nutrient content.
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I.  INTRODUCTION

The availability of forage is still hampered due to the
limited land for forage planting and the low of quantity
and quality of forage. Efforts to improve the quality and
quantity of forage feed can be carried out with various
efforts, both extensively and intensively.

The association between grasses and suitable legumes will
be able to meet the nitrogen deficiency in the grass so that
can complement each other. Generally, grasses contain
lower protein content than legumes. Legumes have the
ability to fix nitrogen in the air due to the presence of
nodules on the legume roots, then nitrogen will be returned
to the soil and can be used by grass as a nutrient.
Reksohadiprojo (1994) stated that mixed planting of grass
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and legumes is better than grass monoculture, besides
protein, legumes also contain higher levels of phosphorus
and calcium. Accordingto Suarna et al. (2014) grass that is
planted with legumes or the association of grass with
legumes will provide good interactions with the physical,
chemical and biological environment between the two
plant species.

The availability of sufficient nutrients in the soil is
important for growth and puductivity of plant. Several
nutrients play an important role in the symbiotic process of
Rhizobium such as molydenum (Mo) as part of the
nitrogenase enzyme and every nitrogen-fixing bacteria
requires Mo during the fixation process. Rhizobium spp. is
a type of microorganism that lives in symbiosis with
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leguminous plants and functions to fix nitrogen
biologically. Biological nitrogen fixation is a major source
of nitronen (N) input in agricultural soils and rhizobia
chemically converts nitrogen from the air to make it
available to plants. The N fixation process is influenced by
many factors including phosphorus (P) (Badar et al.,
2015). Without proper P fertilization, rhizobia activity and
nitrogen fixation are suppressed because P promotes early
root formation, lateral root formation, and strong roots. It
is very important for nodule formation and for binding to
atmospheric nitrogen (Rahman et al., 2008). Togay et al.
(2008) found that the application of phosphorus and
molybdenum caused an increase in all characters of the
lentil legume (Lens culinaris Medic.). Soils that have low
phosphorus content and very alkaline, fertilization with
phosphorus 60 kg/ha and molybdenum 6 g/kg seeds
resulted the highest in plant height, number of branches,
pods, seeds, number of nodules, root and shoot dry weight
and protein.

The research is about the use of Mo and P fertilizers in the
association of Paspalum atratum with Macroptilium
lathyroides inoculanted with Rhizobium to increase forage
productivity through the contribution of legumes.

Il. MATERIAL AND METHODS

The study used fertilizer dose of 1.0 kg Mo ha and 20 kg
P ha?, and Rhizobium inoculation. The experiment used
randomized block design (RBD) with factorial pattern. The
first factor was Rhizobium inoculation consisted of Mo and
P fertilizers without Rhizobium inoculation (Ro) and with
Rhizobium inoculation (Ri). The second factor was
planting pattern: grass monoculture (A:), legume
monoculture (Az), one row of grass between one row of
legumes (As), and one row of grass between two rows of
legumes (A4). There were eight treatments and each
combination was repeated three times so that there were 24
experimental plots. There were 8 treatment units were:
ROAl, ROAZ, ROAS, ROA4, R1A1, R1A2, R1A3, and R1A,.
Each treatment unit consisted of three replications, so there
were 24 plots or experimental units

The variables observed were dry matter, ash, organic
matter, crude protein, crude fiber, crude fat, total digestible
nutrient, nitrogen free extract, and gross energy content.
Analysis of dry matter, ash, organic matter, crude protein,
crude fiber, total digestible nutrients, nitrogen free
extracts, and gross energy content using the method of
Association of Official Analytical Chemists (1990).
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The materials used in the study were poles of Paspalum
atratum grass, seeds of legume Macroptilium lathyroides,
triple super phosphate (TSP) fertilizer, ammonium
molyhdate fertilizer, and Rhizobium inoculants.

The data obtained were analyzed by means of variance and
if the treatment showed a significant difference (P<0.05),
and was continued with Duncan's multiple-distance test
(Steel and Torrie, 1991).

I11.  RESULTS AND DISCUSSIONS

The combination of treatment with Mo and P fertilizers
with Rhizobium (R1) and without Rhizobium (RO)
inoculation had no significant effect (P>0.05) on the
content of dry matter, ash, organic matter, crude protein,
crude fiber, total digestible nutrients, and the gross energy
of Paspalum atratum grass and Macroptilium lathyroides
legume and their associations (Table 1). Leguminous
plants have the ability to bind N in the air when in
symbiosis with Rhizobium bacteria. The role of Mo and P
combined with Rhizobium in the nitrogen fixation process
has not been optimal so that the nutrients needed by plants
cannot be produced optimally so that there is no difference
between the nutrient content of forages in treatment RO
and R1. Susilawati et al. (2014) found that giving
molybdenum had no significant effect on forage yields and
the content of crude fiber components of Panicum
maximum grass forage.

The content of nitrogen free extract (NFE) in treatment Ro
was significantly higher (P<0.05) compared to R; (Table
1). This is because the crude protein content in treatment
Ro which tends to be lower causes the NFE levels to
increase and even shows a significant difference with the
treatment R;. NFE is a digestible carbohydrate. In
accordance with Koten (2018) that the decreasing nitrogen
content in plant tissue, it will further increase NFE levels
of plant.

The dry matter content in treatments A; and As was
significantly (P<0.05) higher compared to treatments A;
and A; (Table 1). The high dry matter content in
treatments A; and As indicated a lower water content,
whereas the water content in treatments A, and A was
higher. There was an interaction between Rhizobium
inoculants and planting patterns, indicating that the two
treatments influenced each other.
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Table 1. The Nutrient Content of Paspalum atratum Grass Associated with Macroptilium lathyroides Legume Inoculated
with Rhizobium through the Application of Molybdenum and Phosphorus Fertilizer

Rhizobium? Planting Pattern?
Variables Inoculation A r A A Average
.......... 7 S
Dry matter Ro 20,12a A 17,32b A 20,55a A 18,11b A 19,02 A
Ry 19,54a A 18,74a A 18,12ab B 16,75b A 18,28 A
Average 19,83 a 18,03 b 19,33 a 17,43 b
Ro 12,70 8,61 10,01 10,27 10,40 A
Ash Ry 12,95 8,51 10,61 10,88 10,74 A
Average 12,82 a 8,56 c 10,31 bc 10,58 b
Organic Ro 87,30 91,39 89,99 89,73 89,61 A
matter R1 87,05 91,49 89,39 89,12 89,26 A
Average 87,18 ¢c 91,44 a 89,69 b 89,42 he
Crude protein Ro 7,73 22,79 15,81 18,67 16,25 A
Ry 8,67 22,52 16,54 18,40 16,53 A
Average 8,20d 22,65a 16,18 ¢ 18,53 b 23,14 A
Crude fiber Ro 27,28 20,38 23,31 21,59 24,72 A
R1 26,91 22,39 24,08 25,47
Average 27,10 a 21,39b 23,70 b 23,52 b
Ether extract Ro 14,07 15,74 15,50 16,02 1533 A
Ry 14,73 17,61 16,18 17,96 16,62 A
Average 14,40 a 16,68 a 15,84 a 16,99 a
Total Ro 32,53 49,59 42,88 47,27 43,07 A
digestible
nutrient R, 34,09 47,26 41,93 40,87 41,04 A
(TDN)
Average 33,31b 48,42 a 42,40 a 44,07 a
Nitrogen free Ro 28,58 20,40 23,42 21,58 23,49 A
extract (NFE) Ri 26,52 16,78 21,79 15,53 2016 B
Average 27,55 a 18,59 ¢ 22,61b 18,56 ¢
.......... kkalg?t..........
Gross energy Ro 3,51 3,97 3,37 4,00 3,71 A
R1 2,97 4,01 3,61 3,81 3,60 A
Average 3,24b 3,99 a 3,49b 3,90 a

Noted:

9 Rg = combination of Mo and P fertilizers without Rhizobium innoculation, R; = combination of Mo and P fertilizers
with Rhizobium innoculation

2 A; = grass monoculture, A, = legume monoculture, A; = one row of grass between one row of legumes, A; = .one
row of grass between two rows of legumes

%  The average value of the treatment followed by the same lowercase letter in one row and the same capital letter in one
coloumn was not significantly different (P>0.05)
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The highest ash content in treatment A; and significantly
different (P<0.05) was higher than treatment A,, As; and
As, while the lowest ash content was in treatment A;
(Table 1). There is a tendency that the presence of grass in
the association pattern results in higher ash content and
can be seen from the cropping pattern in the As; and Ay
treatments. The ash content indicates the mineral content
of the plant. On the other hand, the organic matter content
of the A, treatment showed the highest and the lowest
values in the A; treatment. Organic matter consists of
protein, ether extract, and carbohydrates.

Crude protein content between all treatments showed
significant differences (P<0.05) and the highest was in
treatment A, which was legume monoculture while the
lowest was in treatment A; (grass monoculture) (Table 1).
The association of grasses and legumes in the A4 treatment
showed a higher value than the As treatment. This shows
that as a source of protein, legumes contain higher protein
than grass. The increaseing population of legumes in
pattern planting with association between grass and
legume, the crude protein content in treatment A4 is higher
than As. Skerman et al. (1988) stated that Macroptilium
lathyroides has high nutritional value with crude protein
content between 7.6 - 19.2%. The N content varies from
1% (after losing most of the leaves) to 4% in the
vegetative period with digestibility between 40 - 70%.

Ether extract content in treatments Ai, Az, As, and A4
showed no significant difference (P>0.05) (Table 1). Ether
extract content is influenced by plant age and plant growth
phase. The experiment used Paspalum atratum and
Macroptilium lathyroides with almost the same age and
growth phase so that it had no effect on ether extract
content. Farda et al. (2020) stated that fats contained in
plants usually forming in unsaturated fats both linoleic
acid and linolenic acid.

Crude fiber content in treatments A,, Az, and A4 showed
no significant difference (P>0.05) and the three treatments
showed significant differences (P<0.05) with treatment Al
(Table 1). Crude fiber content was closely related to the
age of cutting and all treatments, both grass and legumes
were cut at the same age. The lower crude fiber content in
treatments Az, As, and A4 was influenced by the presence
of legumes in these treatments because legumes are
forages with high protein content and lower fiber content
than grass. Crude fiber content is affected by the age of the
plant and also the part of the plant.

The content of total digestible nutrients (TDN) in
treatments Ay, As, and A4 showed no significant difference
(P>0.05) and the three treatments showed significant
differences (P<0.05) with treatment A; (Table 1). TDN
content is closely related to crude fiber content because
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crude fiber is classified as a food substance that is difficult
to digest so that the low crude fiber content in treatments
Az, Az, and A4 causes the TDN content was increased
while decreased in teratment A;.

The content of the nitrogen-free extract (NFE) in treatment
A1 was the highest and significantly different from
treatments A, As, and A4 and between treatments A, and
A4 was not significantly different (P>0.05) (Table 1). NFE
is an digestible carbohydrate because it does not contain
cell walls or crude fiber. NFE is related to the content of
water, ash, crude protein, crude fiber, crude fat and crude
fiber. The value of NFE will be higher if the content of
water, ash, crude protein, crude fiber, and crude fat is
lower, vice versa. The highest gross energy content was in
treatment A, and not significantly different with treatment
A, and the two treatments were significantly different
(P<0.05) higher than treatments A; and As. This is because
grass as source of energy while legumes as source of
protein.

IV.  CONCLUSION

The application of Mo and P fertilizers to the association
of Paspalum atratum grass and Macroptilium lathyroides
legume inoculated with Rhizhobium could increase the
nutrient content of forage.
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