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Abstract

The aims of the study were to determine growth characteristics and the pattern of growth of B. humidicola grown
underneath coconut trees. The experiment was conducted at coconut research center area (BALITKA) Manado since
April 2011 until July 2011. The variables consisted of growth and development based on the numbers of tillers,
numbers of nodes, and length of stolon. Data were calculated with simple analysis of the mean and the standard
deviations, and the regression equations. The results shows that number of nodes and the length of stolon steadily
increased up to 10 weeks after planting, but the maximum number of tillers up to 8 weeks after planting and start to
decrease at 10 weeks after planting. Furthermore, the increased of nodes, stolons and the number of tillers are
positively corelated with the ages of plant and followed the normal distribution curves of growth.

Key words: characteristic, growth pattern, humidicola, coconuts.

INTRODUCTION

Brachiaria humidicola is one of the perennial
forage grass with creeping habit growth, having
stolon and rhizome, can grow well and tolerant
of shaded conditions such as in coconut
plantations. Understanding how grass plants
grow and developed is essential to be able to
manage properly a pasture. Grass like other
green plants, capturing energy from the sun and
stores it in the form of sugar and carbohydrates,
all of which will be used along with other
minerals and nutrients for cell division, growth,
development and reproduction (Stichler, 2002).
The availability of light is the main ecological
factors affecting plant growth. To respond the
low light level plants can adapt genetic and
phenotypically (Lambers et al., 1998; Guenni et
al.,, 2008). There are three responses to the
shade acclimation namely a) by reducing the
rate of respiration, b) increase the shoots / root
ratio, and c) increasing the specific leaf area
(Humphrey, 1994; Lambers et al., 1998).
Pasture development in the area of coconut
plantations faced with the problem of shade,
which led to the disappearance of pasture
species and replaced with not edible feeds as
weeds. This problem can be overcome by the
introduced of shade-tolerant species, such as
Brachiaria humidicola cv. Tully, which is
recommended as pasture in the area of coconut
plantations (Mullen et al., 1998).
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Nevertheless, the grass is still damaged when
grazed freely (free grazing) or without properly
management. These results indicate that the
cause of the damage is not solely just on the
issue of tolerance of forage in the shade, but
also a factor that is not proper grazing
management, led to not able to guarantee the
health of pasture for continuing to grow and
reproduce. It is strongly associated with
characteristic and growth patterns of plant. For
that reason, the study was conducted.

MATERIALS AND METHODS

Place and Time

The research was carried out on the Coconut
and Other Palma Research Institute
(BALITKA) in the village of Paniki Manado,
North Sulawesi, Indonesia since the beginning
of April 2011 until the end of July 2011. Field
experiments conducted to study the growth
pattern of the grass B. humidicola.

Materials and Devices

Materials used in the form of grass seedlings B.
humidicola with a length of 15 cm, with a 2.5
young leaves and secondary roots. Two
seedlings were planted, then three weeks after
planting (WAP) one vigor plant were selected
and allowed to grow as single plant. A total of
five plants were sampled and planted at a



spacing of 1.5 meters to facilitate the
measurement. The variables measured in this
experiment are the number of nodes and the
length of stolon. Both measured on the parent
plant (mother), while the number of tillers was
obtained by counting all seedlings produced by
observed parent plants. The equipment used
small manual scales 'Ohaus', stationery, bags
and oven drying samples.

Research Methods

To study the vegetative growth and
development of grass the measurement was
done along the vegetative periods of growth,
performed every 2 weeks counted of weeks
after planting (WAP) of 2, 4, 6, 8 and 10
weeks. The number of nodes is the sum of
nodes in each period. The length of stolon was
obtained in the last period of experiment at
weeks ten, while the number of tillers was the
some of tillers of each period of measurement.
Furthermore, by dividing the length of stolon to
the number of nodes, obtained an average
length of each segment in the plant samples.

To get the growing pattern of B. humidicola
during development phase was analyzed
correlations between each of the variables
measured with the age of the plant (Steel and
Torrie, 1989).

RESULTS AND DISCUSSIONS

Growth Characteristics

Understanding how plants grow and the grass is
very essential to be able to manage properly a
pasture.  Characteristics of growing B.
humidicola in the area of coconut palm which
is measured on the number of nodes, the length
of stolon, and the ratio of stolon length/ number
of nodes as listed in Table 1 below.

Table 1. Number of nodes (Nn), length of stolon (Ls)
and the number of tillers per plant

Plant NI\II;I)SE; Stolon Length| Ratio | Total
Number (NN) (cm) (Ls) | Ls/NN | Tiller
1 19.00 107.00 5.63 | 10.00
2 18.00 135.00 7.50 9.00

3 20.00 110.00 5.50 | 10.00
4 19.00 115.00 6.05 | 12.00
5 21.00 125.00 5.95 | 11.00
Mean 19.40 118.40 6.13 | 10.40
SD 1.1402 11.5239 0.8004 | 1.1402
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Table 1 show that the number of nodes during
the observation period of five plant samples
ranged between 18 and 21 nodes. Length of
stolon of the mother plant during the period of
measurement varies between 107 cm to 135
cm. When calculated the ratio between the
length of stolon and the number of nodes was
obtained the ratio of Ls/Nn varied from 5.50 to
7.50 or the length of segment (cm) between two
successive nodes on plant samples varies
follow this ratio. This was probably due to the
activity of photosynthetic process is more
active, and is followed by more accumulation
of assimilates, so the stimulation of the
development of plant is bigger. Abdullah
(2009) says the length of plant is supported by
a number of nodes and the long of segments.

Growth Pattern

Average increase in the number of nodes,
length of stolon and increasing the number of
tiller is presented in Table 2.

Table 2. Average increase in the number of nodes,
stolon length and the number of tiller at each age of

observation
Week After Nodes |Stolon Length| Tiller
Planting Number (cm) Number
2 3.40 20.60 1.20
4 4.00 37.80 2.00
6 3.80 50.80 1.80
8 4.20 70.60 3.20
10 4.00 85.80 2.60

a. Nodes number

Growth of plant is always associated with the
age of the plant. Table 2 shows that the number
of nodes increased every 2 weeks during the
measurement period until the age of 10 weeks.
Statistical analysis showed that the number of
nodes grew were strongly influenced by time or
the age of the plant, and the relation follows a
linear equation y = 3.835 + 0.003750 x, where
Y represents a variable number of nodes, and x
is the time to grow the plants, with a regression
coefficient R2 = 98.7%. Linearly in the number
of nodes really help to support the production
of biomass of B. humidicola because in each
node that touches the ground produced new
tiller that allows plants to grow, spread and
produce new leaves and stems, as the character
of the plant growing with stolon (Wong and
Stur, 1994).



b. Length of Stolon

Table 2 shows the length of stolon of mother
plant by 20.60 cm at the age of 2 weeks and
increased gradually from 4 weeks at 37.80 cm
up to 85.80 cm at the age of 10 weeks. Length
of stolon is closely related to the age of mother
plant following the linear regression equation y
=4.160 x + 8.160, with a regression coefficient
R2 = 99.7%. It shows one of the characters
persistence of grass growing with stolon (Wong
and Stur, 1994), especially those living
individually where the competition of nutrients,
water and sunlight are relatively low
(McMaster et al., 2003).

¢. Number of tiller

The highest average number of tiller of 3.20
produced in 8-week-old plants and decreased as
much as 2.60 at the age of 10 weeks (Table 2).
This suggests that at the age of 8 weeks the
vegetative stage of growth is taking place, as
well as the development of tropical grass in
general (Tropical Forages). A decline in the
number of tillers at the age of 10 weeks may be
due to the high population density, resulting in
overlap and competition for resources
(Abdullah, 2009).

Statistical analysis showed a close relationship
between the number of tillers and the age of the
plant, following the cubic equation y = 1.240 to
0.143 x + 0.0911 x2-0.00625 x3 with
regression coefficient R2 = 82.9%. Previous
research demonstrated that the number of tillers
always follow the pattern of cubic (Emoto and
Ikeda, 2005).

Heat Unit Requirement

The needs of heat unit (°C-day) for the
formation of a phyllochron are different for
single plants and in the community. Single
plant requires less heat units to produce one
phyllochron as many as of 68.19°C-day,
compared to 130.44°C-day for grass of B.
humidicola that grown in the community (Anis
et al., 2011). This happens because there is a
strong competition of resources such as water,
nutrients and light occurred among the plants
grown in the community. In contrast, a single
plant is less than a competition, the ground
surface temperature is higher because more
sunlight penetration. Leaf emergence is closely
linked to temperature, but was dominated by
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the rise of ground surface temperature as a
place where there are crowns to grow new
tillers (McMaster et al., 2003).

CONCLUSIONS

From these results it can be concluded that:

1. The number of nodes and length of stolon
remained increased up to the age of 10 WAP,
but the highest number of tillers until age 8
WAP then decreased at 10 WAP.

2. The increasing number of nodes, stolon
length and number of tillers were positively
correlated with the age of the plant, and still
follow the normal pattern of growth and
development.

3. The need of heat unit (OC-day) for the
establishment of a phyllochron of B.
humidicola growing individually less than
those growths in the community.
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