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Abstract

The type of fertilizer and fertilization techniques affect the biochemical of the rhizosphere. Different Nitrogen fertilizer
inputs will have different effects in the process of releasing N ions, soil pH, number of colonies and respiration activity of
soil microorganisms, so that it will affect the acquisition of Nitrogen (N) and Phosphorus (P). Meanwhile, different
fertilization techniques will provide different stimulations to root growth, so that it will affect the acquisition of N and P,
as well as the production of rattan seedling biomass. This study used rizoboxes which were designed as a 2-factor
factorial experiment. Factor I: N-Urea ((NH»)2CO) and N-ZA ((NH;)2S0,), and factor 1l: Homogeny Fertilization and
Localized Fertilization. The results showed that N-ZA input decreased soil pH, causing the highest number of
microorganism colonies, but did not increase the respiration activity of microorganisms. N-Urea input also decreased soil
pH and increased the number of microorganism colonies. However, both N-ZA and N-Urea showed no significant effects
on N acquisition and production of rattan seedling biomass. Localized fertilization caused rooting to be concentrated in
the fertilizing area, decreased N acquisition, otherwise increased P acquisition, but cannot increase rattan seedling
biomass.
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INTRODUCTION Fertilization techniques, such as fertilizer
mixed homogeneously, localized, buried or sown also

affect the response of plants. Localized fertilizer
application in several studies was reported to cause
physiological stress in plants, but in some plants it can
increase plant productivity better as a result of its
physiological adaptation [3, 4]. Rattan is one of the
economically important forest plants in Indonesia [5].
Indonesia is a major producer and supplier of rattan in
the world. Most of Indonesia's rattan only relies on
natural rattan sources that causes continued decline in
the potential of Indonesian rattan production, so
cultivation must be carried out. Rattan cultivation
research is important to increase knowledge in rattan
cultivation techniques [6]. This study was conducted to
examine the biochemical changes of the rhizosphere
due to fertilization affecting the acquisition of Nitrogen
(N) and Phosphorus (P) by rattan seedling roots, as well
as their effect on the production of rattan seedling
biomass.

In general, plant growth is positively
correlated with the provision of inputs (fertilizers,
pesticides, including crop management), but the
magnitude of the correlation is strongly influenced by
both supporting and inhibiting factors, so it is specific
to each plant. Knowledge of the effects of inputs on
rhizosphere changes provides important scientific value
for understanding plant growth. Provision of
agricultural inputs has a major influence on the
condition of the root area and root response. The
influence of agricultural inputs such as fertilizers given
to plants can be measured. The effect of the fertilizer
differs depending on the type of fertilizer, growing
media, types of plants, and also ecology. In research
related to fertilizers, many have reported their effects on
plant growth (morphology and physiology), both in the
shoot and roots. As reported by[1] in T. caerulencens
plants, N-NOj™ increased higher shoot and root biomass
compared to N-NH,". However, this is different from
the results of research by [2] in wheat plants that
biomass and N acquisition were higher in NH,"
applications than NOs.
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MATERIALS AND METHODS
Location and Time

Research of Rizobox was conducted from
February 2017 to July 2017 at the Green House facility
at Faculty of Agriculture, Tadulako University. Soil pH
analysis was carried out at the Soil Laboratory and
Laboratory of Agronomy, Tadulako University.
Analysis of the number of microorganism colonies was
carried out at Plant Protection Laboratory; N and P
analysis was carried out at the Indonesian Institute of
Sciences Laboratory, Tangerang.

Research Design

This study used a randomized block design
(RBD) with 2 factors. The treatment was repeated 4
(four) times, so that it was obtained 3x2x4 = 24
treatment units. To test the effect of treatment, the
analysis of variance was performed. The results of the
analysis that showed significant effects were followed
by a further test of Least Significant Difference test
(LSD) level of 0.05.

Table-1: Research Design

No Factor Il

Factor 1

(H) L)

Control (C)

HC LC

N Urea;100kg N/Ha + P SP36;50 kg P/Ha (NU) | HNU | LNU

1
2
3 | N'ZA;100 kg N/Ha + P SP36; 50 kg P/Ha (NZA) | HNZA | LNZA
R

emarks : Homogeneous Fertilization (H), Localized Fertilization (L)

MATERIALS AND EQUIPMENT

Materials and equipment used were Rizoboxes
made of acrilyc assembled with bolt and drill (tools for
making rizoboks), black plastic, transparent plastic
(OHP), electric scales, PH meter, cutter, filter, hands
prayer; 500 mL measuring cup, 100 mL measuring cup,
scaled pipette, ruler, meter, soil taken from the
Sejahtera Village, Palolo Subdistrict with a pH of 5.6
(pH Agquadest), inorganic Nitrogen (Urea), inorganic
Nitrogen (Ammonium Sulfate or ZA), inorganic
phosphorus (SP36), inorganic Potassium (KCI), rattan
seedlings of the Noko variety (Daemonorops sp.) of 8
weeks old seedlings, HCI, NaOH, H,SO,4, pH buffer 4,
7 and 9, Purple Bromochresole, tissue paper, and
aquadest.

Procedures of Rizoboks Research

Rizoboxes were filled with soil up to 25 cm
high so that the soil needed for each rizoboks was 1.20
kg of soil (25 cm x 16 cm x 2.5 cm x 1.20 g cm™). The
soil was added to the rizoboxes with a soil density of
1.20 g cm™. Healthy and uniform seeds were chosen to
be transferred into the rizoboxes. Planting was
performed at a uniform base of the stem. Rizoboxes
were wrapped in thick black plastics and placed with a
slope of 45°.

Fig-1: Rattan plants grown in Rizoboxes

RESULTS AND DISSCUSSION
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However, treatment with localized fertilization
shows a higher number of colonies of microorganisms
compared to homogeneous fertilization.
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Fig-2: Regression between pH of the Rizosphere and
Microorganisms Colonies (MO) (x100) CFU in Control,
Homogeneous N-Urea, Homogeneous N-ZA, Localized N-Urea,
Localized N-ZA treatments

Biochemical changes in the rhizosphere have
an effect on the growth and development of
microorganisms, while changes that cannot be tolerated
can cause inhibition and even death of microorganisms.
Very low pH can change the composition of dominant
microorganisms in the rhizosphere and may even inhibit
the development of bacteria related to the nitrogen
cycle in the rhizosphere. In this study, the rhizosphere
pH was around 4.0-4.4 so that it could inhibit the
growth of nitrification or denitrification bacteria.
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Effects of N-Urea and N-ZA Homogenous and
Localized Fertilizations on N and P Acquisition
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Fig-3: Concentration of N with Microorganisms Colonies (MO)
(x100) CFU in Control, Homogeneous N-Urea, Homogeneous N-
ZA, Localized N-Urea, Localized N-ZA treatments

Effects of Urea and ZA on Root Growth and
Biochemical Changes of the Rizosphere. Urea
(CO(NHs,),) is a hygroscopic nitrogen fertilizer at 73%
humidity. To be absorbed by plants, N in urea must be

converted to ammonium (NH4+) with the help of the
urease enzyme. Urea in the soil is very easily
transformed into ammonia [7]. ZA fertilizer contains
24% sulfur (in the form of sulfate) and 21% nitrogen
(in the form of ammonium). The S element is one of
the main constituents of the cell nucleus and an
important element in the formation of proteins [8].

Figure 3 show that the number of colonies of
microorganisms has a fairly high relationship with the
canopy N-concentration (51.8%). In this study, colonies
of microorganisms affected the concentration of N in
the canopy.
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Fig-4: Concentration of N Canopy and Total Dry Biomass of
Rattan Seedlings in Control, Homogeneous N-Urea,
Homogeneous N-ZA, Localized N-Urea, Localized N-ZA
treatments

Shoot concentrations and biomass production
of control treatments were higher (Figure 4). This
shows that there were obstacles in the acquisition or
biomass production in the treatment with N-Urea and
N-ZA fertilizer inputs. This is in line with the research

results by [9] that mentioned the addition of nitrogen
can reduce the concentration of N, P, K and Mn in
root tissue of bamboo plants (Pleioblastus amarus).
However, the results of this study is in contrast with
the results of some researchers reported that the
administration of inorganic N plus protein (BSA) to
Arabidopsis plants results in higher root dry weight,
thicker roots, and longer hair roots [10].

Localized fertilization techniques cause the
physiological stress of plant roots, change the
architecture and morphology of rattan roots, and
reduce the distribution or spread of roots in the soil
thereby reducing the chance of acquisition of N and
other nutrients. It also causes the production of rattan
seedling biomass in localized fertilization to be lower
than in homogeneous fertilization. In contrast to the
acquisition of N, the acquisition of P tends to be
higher in localized fertilization  techniques.
Localization of P fertilizer will reduce fertilizer
contact with soil, so that phosphate immobilization to
become unavailable forms is lower. These results are
in line with the research results by[2] and [11] that
also obtained P fertilizer localization in Eucalyptus
grandis plants showed higher P acquisition, also better
N assimilation than homogeneous fertilization.

Biochemical of the Rhosphere and the Nutrition
Acquisition in Different Types of Fertilizers and
Fertilization Techniques

The study results of [11] found decreased
rhizosphere pH with the application of N as NH,"
increased the availability of (bioavailability) P-organic
to the soil. Rhizospheric acidification in connection
with the application of N fertilizer as NH," increases
the movement and acquisition of inorganic P in the
soils. In contrast, the soil pH increases with NOs-
treatment. On the contrary to the research results of [1],
in the rizobox experiment it showed greater biomass in
all treatments with NOs;. This showed that T.
caerulenscens preferred NO3” compared to NH,. Results
of [12] in the effect of pH on root N acquisition
showed that corn root releases more hydroxyl ions at
pH 4 and 5 at a constant pH compared to a non-constant
pH.

lon acquisition can continue by the exchange
of electrons which neutralize ions in the body of the
plants [13, 14]. This can occur in the presence of
hydrogen, bicarbonate or hydroxyl. lons can be released
if there is access to cation or anion acquisition. The pH
of the solution outside the root will increase if more
anions than the cation are absorbed, and decrease if
more cations are absorbed [15, 16]. For example, if N is
absorbed as nitrate, the anion is absorbed, and the pH
outside the root will increase, and if ammonium (NH4)
is absorbed, the pH will decrease. Changes in pH in the
rhizosphere also have important consequences for the
acquisition of P [17-19], the acquisition of Cd and Zn in
T. caerulescens [1], and the acquisition of Cu in tomato
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plants and oilseed rape on acid soils[20]. Localized
fertilization in one area can affect the acquisition of
plant nutrients, which is influenced by the plant's
physiological adaptability. Adaptation of plants to
higher acquisitions when nutrient distribution is not
homogeneous or low availability is performed by
changing root architecture, for example by increasing
surface allocation and root length to the topsoil [2, 21].

CONCLUSION

This research provides current information that
rattan roots cannot increase soil pH with the presence of
N-Urea and N-ZA fertilizer inputs. Even, soil pH was
generally lower compared to the control, so that N
fertilizer inputs cannot increase N acquisition and rattan
seedling biomass.
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