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ABSTRACT

The objectives of this study is to evaluate the effect of mycorrhizae propagules and rhizobium on the
growth on legume plants (Arachis hypogea) in marginal land. The experiment was conducted in Nguter village
Lumajang, East Java. The results showed that mycorrhizae propagules stimulated rhizobium and plant growth
by increasing plant height, dry weight and nodule weight. This results implied that mycorrhizae propagules
stimulated and rhizobium were advantageous promoting growth at marginal lands.
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INTRODUCTION

Problem faced by Multi Agro Makmur village Nguter Pasirian Lumajang District is the
critical of land. This is caused by the monoculture system, low water availability, as well as
the use of inorganic fertilizers. As a result of these conditions damaged to the biological
status of the soil, chemical and physical. Degraded ecosystems should be immediately
treated by LCC (Legume Cover Crops)

LCC is a method of processing techniques that are environmentally friendly land in sus-
tainable agriculture. Advantages using this technique are 1) suppress the growth of weeds,
thus saving the cost of weed control while stillimmature, (2) Increasing soil organic matter
content, (3) improve the physical condition of the soil is aerated and maintain soil moisture,
(4) prevent and reduce soil erosion, (5) binding (fixation) of nutrient nitrogen from the air, thus
enriching the soil with nitrogen compounds and (6) suppress the growth of certain pests and
diseases.

The LCC method is related to the use of legumes as an essential component of sustain-
able ecosystems (Subaksa, 2002). Arachis hypogea is one of legume plant symbiotic root
nodules formed by Rhizobium and Arbuscula mycorrhizal symbiosis. Plant symbiosis with
Rhizobium bacteria able to sewed free N2 from the air, reducing the uptake of N from the soil
and beneficial to plants. Nodule formation and embedding of N2 from the air is very respon-
sive to the uptake of phosphorus, so that Rhizobium infection in plants may provide a greater
opportunity for arbuscula mycorrhizal colonization and colonization of other soil microbes on
plant root system. Arbuscula Mycorrhizae Symbiosis able to increase the absorption of phos-
phorus from the form is not available to the form is available. Phosphorus can be used for
activities of Rhizobium and plant growth (Paulitz and Linderman, 1991). Nitrogenase en-
zyme at high phosphorus content will be able to binding N2 higher. Nitrogen generated from
N2-free fixation of the air is absorbed by arbuscula mycorrhizal and used by plants for growth
and development (Naiola, 1996). On the other hand the plant will provide the fotoasimilat
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carbon compounds as a source of free energy for N2 fixation and vegetative growth arbuscula
mycorrhizal (Killham, 1994). So that are a potential microbial biofertilizer and Rhizobium
serves as mikorhiza stimulate growth of Arachis hypogea through the acceleration cycle of
soil chemistry, producing compound growth promoter (hormone) and increases plant resis-
tance to extreme conditions through cell turgor regulation and transport of nutrients ( Dixon,
2000).

MATERIALS AND METHODS
Land Preparation For Application Methods LCC

The area of land to be used is cleaned of weeds and is done land management.
Further basic fertilizer was given for three days. The land area is made array with a distance
of 50 cm

Seed Preparation for LCC and Rhizobium inoculation

Seed crop is Arachis hypogeal. Seeds soaked in warm water. Furthermore rhizobium
inoculated seed (10 grams of rhizobium in 0.25 liters of water for every 10 kg of mixed nuts).
Seeds that had been inoculated rhizobium ready for use as seed. (Rodriqueez, 1997).
Planting Plants to LCC and Inoculation of VAM
Seeds ready to be planted on the sample plots. Each planting hole inoculated mycorrhizal.

RESULT AND DISCUSSION

Results of plant growth (height, weight nodule and plant dry weight) showed significantly
different from control. The mean growth of peanut plants grown on marginal land shown in the
table below:
Table 1. The Mean Plant Height peanuts in  Table2. The mean weight nodule Peanut

Control and treatment plants Plant Roots In the control plants
and soil treatment

Treatment P1 P2 P3 P4 Treatment n P2 P3 P4
The growth “The growth
parlameters 5 S S - parameters
Height 17,6° 21,3* 26,6° 26,3 Weight 2b 173 247 18°
Crop nodule

Plant root

30
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20

10 +—— M Seriesl
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17,6 21,3 26,6 26,3 1 2 3 4

Figure 1. The Height mean peanut plants in Figure 2. Weight Nodule Plant Root Peanut
Marginal land Mean in Marginal land
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Table 3. The mean dry weight Peanut Plant 3
In the control plants and soil 5 i
treatment
17 i I W WSeriesl
o N BN N
Treatment P1 P2 P3 P4
The growth L 2 3 4
parameters
dry weight 0,67% 2,32° 1,717 2,09°

Figure 3. The mean dry weight Peanut Plant in
Marginal land

Peanut Plant

Description

Treatmen 1 : Control

Treatmen 2 : Application mycorrhizal.
Treatmen 3 : Application Rhizobium

Treatmen 4 : Application mycorrhizal and Rhizobium

Results of plant growth (height, weight nodule and plant dry weight) showed significantly
different from control. Treatment plant growth higher than the control due to the role of exog-
enous microbes that Rhizobium and mikorhiza.This increase may occur because of the tri-
partite relationship of mutual benefit between exogenous microbes with host plants. Results
are assumed to increase with an increase in dry weight associated with the results of the
piled in plant photosynthesis. Furthermore requirements for microbial energy from the host
plant will increase microbial colonization. Microbial colonization (mycorrhizal and rhizobium)
will provide a positive role in the supply of nutrients, especially N and P elements and water.
Nitrogen elements act directly in the growth of plants, which generally is required for vegeta-
tive plant parts such as leaves, stems and roots (Sutedjo, 1991). Thus the presentation of N
through Rhizobium inoculation can improve plant growth. This was caused by the beneficial
tripartite relationship between them. The tripartite mycorrhizal relationship with the plant have
been started in the absorption macro nutrients (especially of N), micro nutrients and water.
Furthermore the mycorrhizal infection in the roots of host plants affected, causing changes in
the morphology, physiology and spending root exudates. Changes in the plant will affect
other microbial populations, such as Rhizobium in the rhizosphere of host. Leguminosae
plant is a plant that is very robust in the use of elements of P. Phosphorus is needed in N2
fixation in root nodules of plants Leguminosae (Paulitz & Linderman, 1991). The same was
said by Larcher (1995) that the high phosphorus requirements required by the root nodules
for N2 fixation, whereas mycorrhizal requires large amounts of nitrogen for the synthesis of
the cell wall, and both require a source of energy for the carbon compounds from the host
plant. Tripartite symbiosis may provide synergistic growth response in the host plant when
rhizobium and mycorrhiza each provide sufficient nutrients.

CONCLUSION

The results showed that mycorrhizae propagules stimulated and rhizobium plant growth:
(to increase plant height, dry weight, nodul weight), which implies that mycorrhizae propagules
stimulated and rhizobium were advantageous promoting growth at marginal lands.
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