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Abstract- Farm management system leads to intensive use of chemical fertilizers and pesticides overdoses,
apparently a serious impact on the decline in land productivity and degradation of agro-ecosystems.
Management of organic potato farming whit the Local Potential Intensification System aims to improve the
potential of local resources and increase fertility of the land to be utilized in a sustainable manner. The study
took place in Batu, Malang, and data collection is done by survey. Respondents are experienced potato farmers
and revered as the expert. Analysis of data using Strategic Analysis (SWOT) and Analytical Hierarchy Process
(AHP). The determination of criteria and sub-criteria of SIPLO using pairwise comparison method in the AHP.
Result of analysis is hierarchy of priority criteria and sub-criteria, which is used in SIPLO and SWOT analysis
on the value of vision, mission and values, that influence management of potato farms. The policy strategy that
must be addressed: Introduction SIPLO profile strategic priority value 12; Socialization, training and make a
pilot strategic priority value 12; Establish partnership with educators and the government or the competent
strategic priority value 12. The strategy of sustainable land management and potatoes productivity can be
increased and the state of agro-ecosystems can be restored. It is necessary to: implement SIPLO on organic
potato farms; implement SIPLO the time of induction of land must be in wet or flooded; increase productivity
and improve of the agro land at land management should be given an appropriate organic fertilizer type,
maturity and recommended doses of fertilizer; organic fertilizer should be given to speed up the process of
bacterial decomposition of soil organic matter mineralization.
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l. INTRODUCTION

The recent issues are how to create a farming management that can improve soil fertility, agro-ecosystem
conditions and quality of production. The emphasis on organic farming systems is to provide feedback that can
reduce environmentally damaging inputs. The addition of organic fertilizers and soil microorganisms are proven
improve fertility and quality of tuber, which is a larger size, of potato tuber [1]. Cropping pattern of organic
farming system focused on cropping, adding organic matter into the soil to improve agro-ecosystem was
stressed conventional monoculture systems with the use of chemical fertilizer and pesticide intensive [2].
Modern agricultural system (Green Revolution) is supported with high external inputs (High External Input
Agriculture-HEIA), now it reveals a serious negative impact on agricultural land. Applying a lot of chemical
fertilizers on potato detriment real enough where N and P are much washed and participated to farmland run off
that contribute to water pollution [3]. In Java, it has happened a shrinkage of soil organic matter content and in
some places. There is a critical status of agricultural land [4]. That about 60% of the area of rice fields in Java,
organic matter content <1% [5]. Cropping pattern that must be developed is by intercropping or multiple
cropping pattern. The best farm management with multiple cropping pattern or integrated land use of the plant
with a monoculture system, if it is done regularly, can improve the content of C and N, thus increase
productivity [6].

The increase of agricultural production has changed the farmer thinking from traditional organic farming into
the modern agriculture. In fact, the modern agriculture can lead to the exploitation of land resources and less
concerned with the long-term interests. The increase of the use of chemical pesticides result in any negative
impacts on the plants and its environment [7,8]. The emergence of agro-ecosystem degradation problems are
complex and have any impacts on reducing soil fertility. Extinction of soil microorganisms, such as earthworms,
will reduce soil fertility. Earthworms suggests the crucial role in the soil carbon cycle, the formation of soil
aggregates, helping decomposition of cellulose and formation of soil humus, their roles are is helpful in
improving soil structure as well as activities of soil organisms. Earthworms are very active in decomposing any
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organic wastes, which requires only very little food. The most remaining organic wastes will be decomposed
until it releases any available plant nutrients. Earthworms have advantages, in their body contain many
microorganisms, enzymes and hormones that can accelerate mineralization of organic matter and release any
available nutrients [9,10]. An understanding of the soil status that should be regarded as a living thing, so the
soil health should be maintained. The health soil management is done by applying soil organic matter or
incorporate biomass into the soil. Organic compost will help to supply nitrogen in the soil, although the numbers
are relatively small compared to chemical fertilizers. Mineralization process depends on the ability of
decomposing soil bacteria [11]. The decomposition process runs naturally that will be providing available
nutrients to the plant (feeding the soil that feeds the plant). Returning the natural function of land by applying
manure of cows, goats, chicken, green manure and compost, is very beneficial for the growth and production of
plants, because it contains any macro and micro nutrients [1]. At this time farmers prefer to undertake instant or
fast-paced culture in addressing agriculture issues, such as application any chemical fertilizers and pesticides
[12]. Optimization of local natural resources as a natural change agent should be empowered to support
improvement of land. Vermicompost can be utilized in environmental improvements, it is a simple fabrication
process, relatively expensive and does not cause soil pollution. Utilization of earthworms in the location will be
utilized by existing organic waste into vermicompost as a source of biological fertilizers in improving physical,
chemical and biological properties of soil [13].

Management of organic potato farms Local Potential Intensification System aims to improve the potential of
local resources and increase the fertility of the land to be utilized in a sustainable manner. Land management
with the Local Potential Intensification System (SIPLO) is an attempt to bridge the gap that occurs in the system
impact of organic farming and conventional farming systems, where the two systems are the advantages and
disadvantages. Implementation SIPLO potato land management based on the principles of ecological health of
soil and plants also improve the capacity of land resources. SIPLO operationally focused on environmentally
friendly land management and use of all local potential. Improvements to governance cultivation technique of
air, water, soil nutrients and energy to consider aspects of environmental health. One of the local potential that
can be used is earthworms which are able to make the air space in the soil, increase water absorption capacity,
and ease root development. Afterall, the worms accelerate soil enrichment agro-ecosystem better [14,15,16].
Life on agro-ecosystem there are a number of interrelated activities between biotic and abiotic components. It is
as stated [17] that is able to produce vermicomposting earthworms are very useful in eco-friendly land
management and can suppress plant disease. These activities may include the biochemical, chemical, physical or
biological resulting in a food chain or energy for living organisms. The contribution of these activities on the
environment can improve soil fertility. Restoration of land productivity is mostly done by soil microorganisms,
insects and worms that can remodel in a rapid state of physical, chemical and biological more conducive [16].
Managing agricultural land Noteworthy aspects of renewal and repair, so that all the components can function
normally form chains balanced life. Many soil microorganisms that can give each other in the chain of life in the
ecosystem. The bacteria grow best if the soil can not suffer contamination of farm land, so that it can function
optimally as Bacillus, Pseudomonas and Streptomyces is a productive bioreactor in secondary metabolic
remodel and could act as natural enemies of mushroom or bacterial pathogens [18]. As the presence of
mycorrhizal symbiosis has the ability to crop plants such as potatoes which Arbuscular mycorrhiza infects plant
roots and make hyphae in the epidermal cells are also the root cortex. Outer hyphae can absorb more nutrients
so the larger root surface can help absorption of nutrients needed by plants cultivation [19].

Farming methods should routinely include biomass or organic fertilizer into the soil and conserve soil,
reducing erosion and increasing land productivity improved [20]. The organic matter content of N rated quality
when many, then low concentrations of lignin and polyphenols and has an accuracy right natural decomposition
process plants need. The quality of the organic material to supply nitrogen rated critical if concentrations of
1.9% nitrogen; lignin> 15% and polyphenols> 2%. Quality materials related to the supply of organic
phosphorus is determined by the concentration of P in organic materials and critical value of P is 0.25% levels
[21]. The state of a lot of land shortage C and N in large quantities and the availability is low, this is due to high
mobility in soil is high. Conditions and the amount of organic matter in soils is positively correlated to the
availability of nutrients N. Land of nitrogen fixation can be obtained free air as the plants leguminosae
rhizobium symbiosis with bacteria. The addition of biomass from any Leguminoceae are able to supply N for
20-45% of the total nitrogen [22] during one growing season. Only 30% of which can be utilized by plants,
many limiting factors are involved that nitrogen is not utilized because when plants need nitrogen, it is not
available. Synchronization level is influenced by the rate of organic matter decomposition. Rate of organic
matter decomposition is determined by condition of soil humidity, soil temperature, and soil organic matter
quality. The quality of organic matter is characterized by the N content>2.5%, lignin content <15%, and
polyphenol <4 [21].
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Il. RESEARCH METHODS

The study was conducted in the Batu city, as the respondents are farmers conventional
and organic potatoes, who have the experience and the cast of experts in the management
of organic potato farms. Data is collected by survey methods, sampling methods approach
"stratified cluster sampling". Data analysis (1). Strategic Analysis (SWOT), it is necessary for
the analysis of internal and external aspects of the environment. (2). Analitycal Hierarchy
Process (AHP), [23] states that for the prioritization criteria and sub-criteria for distribution of
guestionnaires is conducted to review the models that have been developed previously. The
determination can be carried out by the method of pairwise comparison in the AHP. From
that method it can be determined from the analysis of the hierarchy of criteria and sub-
criteria SIPLO in organic potato sustainable land management. Examine the relationship
Swot analysis then assessed the relationship of vision, mission and values that most affect
the implementation SIPLO potato sustainable land management to determine the policy
decision-making strategies[24].

. RESULTS AND DISCUSSION

The pairwise comparison analysis suggest the criteria of importance SIPLO priority in land management
based on sustainable organic potatoes, and are considered as the most important factor.
Table 1. Pairwise Comparison Between Normalization Matrix Criteria on SIPLO in Sustainable Land Soil

Management (Score)

Criteria Tillage Agro- SIPLO Land Organic Average
ecosystem Productivity  Fertilizer Score

Tillage 0.08 0.11 0.17 0.15 0.08 0.118
Agro-ecosystem 0.21 0.19 0.37 0.14 0.21 0.224
SIPLO 0.23 0.21 0.21 0.29 0.34 0.256
Land Productivity 0.14 0.27 0.13 0.16 0.13 0.166
Organic Fertilizer 0.34 0.22 0.12 0.26 0.24 0.236
Total 1.00 1.00 1.00 1.00 1.00 1.00

The results of analysis indicate SIPLO management with an average score of 0.256, which indicate that land
management is a top priority potatoes SIPLO application, organic fertilizer score 0.236 and improved agro-
ecosystem score 0.224 compared to the criteria in land productivity and soil. Local potential in the management
and treatment plants play an important role, and this is all a series of processes cannot be separated from the
surrounding natural factors, so the local potential biotic and abiotic organic potato farms need to be repaired.
The local potential in the form of food waste, biomass crops, manure and other organic wastes have a high
humus content in vermicompost [25,26,27]. Organic material containing humic acid, fulvic humus or minerals
available to plants and can help plants to cope with environmental stress and stimulate growth [28]. Low levels
of soil organic matter and microbial activity less often the root cause of disease susceptibility of plants [29], the
addition of organic fertilizers proved effective in suppressing plant diseases [30,31,32]. Soil organic matter
stimulates the population of bacteria and fungi nematode antagonists (Trichoderma, Pseudomonas, Pasteuria
and Chitinolytic bacteria) are also natural enemies of Nematode groups that Nematophagous mites, Hypoaspis
calcuttaensis, Collembola and Arthropods where choosing foods of plant parasitic nematodes type [33] and
Fusarium [34,35]. Vermicompost stimulate microbial diversity and the antagonistic activity of bacteria, so that
they can be effective biocontrol agents in reducing phytopathogenic fungal disease [36,37,38] .

Implementation SIPLO the most important potato farms did induction during the production value of the
score 0.275, shows the value of the score of water 0.230. The process of induction on potato farms will help the
process of releasing the anode and the cations in the soil, making it available to plants. Two polar electrodes
(anode and cathode) were grown in soil electrified will happen electrolysis are Anode: 2H,0—4e3 O, + 4H" and
Cathode: 2H,0 + 2e9 H, + 20H’, the process followed by transfer of H" to the poles of the cathode and OH" to
the anode pole (electromigration) and soil pore water displacement from the area around the anode to the
cathode (electroosmosis). Transfer of soil pore water has a major impact in increasing the carrying capacity of
the land around the poles anode [39]. In an effort to increase production can be done using the superior seeds
score of 0.173. Plants that have the genetic trait superior production will be able to provide high yields. Land
management and maintenance of the plant to be sustainable in the control of pests and plant diseases should
capitalize on the value of the score 0.095 biopesticide plants, including weed control should be done manually
score 0.082, granting fewer chemical fertilizers score 0.080 and sanitary land score 0.065. Optimization of the
local potential by [40] sustainable land management should be developed first cornerstone of ecological
principles, namely: (1). Restoring the function of resources, (2). Conserve resources with a healthy environment,
(3). Prevent damage of agro-ecosystem. Second runway cultivation techniques: (1). Organic fertilizer, (2).
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Increased root growth by plant spacing, (3) Seed potatoes are planted should have a superior nature, healthy,
pest and disease resistance, (4) Water taste is not excessive, (5) Improve soil aeration intensive system, (6)
maintain the biological balance of the soil with sanitation systems, and (7) Increase the potential use of local
resources optimally. Management in controlling plant pests and diseases do with utilization biological agents
that do not damage the environment. Earthworm activity increases the number of Gram-negative bacteria
[41,42]. Casting Chitinolytic bacteria associated with the group are: oleivorans Nocardioides, Streptomyces,
Staphylococcus epidermidis has the ability to suppress disease phytopathogens Rhizoctonia solani,
Colletotrichum coccodes, Pythium ultimum, P. capsici and Fusarium moniliforme [43]. The addition of low
doses of chemical fertilizers do, it is because the land is degraded, so that the production of potato plants can
produce, it is necessary to stimulate chemical fertilizers gradually reduced the dose, if the land is back to
normal. The treatment plants should be combined NPK fertilizer and organic fertilizer to get the additional
benefit of nitrogen, potassium and phosphorus [44].
Table 2. Application of Organic Fertilizer in SIPLO Sustainable Management of Organic Potato

Sub criteria Score
Organic fertilizers 0.115
Maturity of organic fertilizers 0.158
Types of organic fertilizer 0.288
Microorganisms decomposing soil organic matter 0.232
Organic fertilizer level 0.035
Auvailability of raw organic matter 0.095
Composting techniques 0.077

Result of analysis shows that the application of organic fertilizer into the soil is the most important criteria,
the type of fertilizer is given the score of 0.288, because it affects growth, and crop yield, improve agro-
ecosystems and land productivity. Vermicompost contains compounds that grow enough cytokinin, gibberellin
and auxin [10]. Testing vermiwash and urea solution on seed germination, root and shoot length proved
vermiwash substance containing hormones to grow [45]. Livestock waste vermicompost aqueous extract
showed a significant amount of indole-acetic-acid (IAA), gibberellins and cytokinins [46]. Nutrient availability
in the soil depends on the type of organic fertilizer and can replace the need for chemical fertilizers to meet crop
nutrient requirements [11,47]. The role of bacteria decomposing organic fertilizer is very strategic in
determining nutrient availability for plants with 0.232 score. This is due to the activity of microorganisms can be
a limiting factor in nutrient availability in the soil. The use of microorganisms in bokashi fertilizer can speed up
the fermentation process and mineralization are useful for improving crop production [48]. Maturity of organic
fertilizer while deployed to great effect on the availability of soil nutrients for plants. Organic fertilizer can
reduce erosion, improve water retention for plant growth, nutrient retention through increased charge an ion and
cations in soil, improve soil corrected capacity, supplying energy for soil organisms, and increase saprophyte
organisms and suppress plant parasitic organisms [49]. The results [50], granting the application of organic
fertilizer and irrigation on rainfed lands and irrigated lands, greatly affect the increased production and the cost
of potato cultivation. SIPLO techniques can help speed up the release of ions and cations, so that when applied
to the induction of the availability of soil organic matter will be accelerated to the plant. However, the state of
the reality in the field of raw materials for making organic fertilizer in areas where land is still relatively less
potatoes, which can affect the availability of fertilizer needed by farmers.

Table 3. Priority Matrix Test Options Linkage strategies in the management of land SIPLO Sustainable
Organic Potatoes

Strength — Opportunities (SO) Strategy Linkage to the: Priority
Vision Mission Value Strategies
————— (Score) ----- (Total Score)
Introduction to engineering profile SIPLO about the benefits 4 4 4 12
and usefulness
Required socialization, training in applications SIPLO farmer 4 4 4 12
groups
Keep in cooperation with the instructor or competent 4 4 4 12
authorities

Information: (1). Unrelated; (2). Less related; (3). Related; (4). The most relevant

54



Local Potential Intensification System...

Sustainable potato land management can be implemented by introducing the SIPLO profile (value of
linkages 12), socialization and training (value of linkage 12), and the extension or cooperation with the
competent authorities (value of linkage 12). Policy decision-making strategy is aggressive. Effects resulting
from factors of success in a value of 2.14. This is due to SIPLO can help optimize an availability of nutrients in
soil (value of 0.31), increase the release of an ion of nutrient (value of 0.28), technically does not cause pollution
of soil, water, air and crops (value of 0.26), this technique can help controlling pests and diseases (value of
0.17), the plant becomes more rigid (value of 0.16), can neutralize chemical residues in soil and water that will
enter crops (value of 0.16), and production can be increased (value of 0.15). The process of soil induction on
potato farms will help the process of releasing the cations in the soil, the movement of H* to the poles of the
cathode and OH' to pole anode, soil water around the anode move into the cathode and it increase the soil
carrying capacity [39]. The vermicompost fertilizer can increase physical activity, chemial and biological soil
fertility and soil productivity, also useful for controlling pests and diseases [16,17].

Effect of environmental factors in determining success in managing the organic potato farming suggest
(value of 3.22). It due to the technical improvement of cultivation SIPLO (value of 0.50), it can increase land
productivity (value of 0.47), the production is safe for consumption (value of 0.47), it should be able to reduce
the cost of the production (value of 0.46), to reduce the pollution of water, air, soil, and crop yield (value of
0.45), technically SIPLO environmentally friendly (value of 0.35), can increase the availability of compost in
quick time (value of 0.34), and was able to improve agro-ecosystem (value of 0.30). Land management can be
done with improved cultivation techniques through the governance of air, water, soil nutrients and energy to the
consideration of aspects of environmental health [14,15]. Utilization of local potential by increasing the
population of microorganisms through the role of earthworms could increase airspace, enhance capacity and
water absorption, facilitate the development of plant roots, soil enrichment and improvement accelerates agro-
ecosystem [16]. The addition of organic fertilizer in rainfed and irrigated agroecosystems showed improvement
cycle where biological activity, and increased physical and chemical linkages biotic and abiotic components
affect the increase of production and the cost of potato cultivation [50].

1V. CONCLUSION
Strategy of sustainable land management include the following practices: (1). Implementation of SIPLO on
organic potato farming; (2). In engineering applications SIPLO the time of land induction must be in condition
of wet or flooded; (3). At the time of land preparation should be given an appropriate organic fertilizer type,
maturity, and recommended doses of fertilizer; and (4). Organic fertilizer should be applied to support the
process of bacterial decomposing of soil organic matter.

REFERENCE
[1] N. Suthamathy, and T.H. Seran, Residual effect of organic manure EM bokashi applied to proceeding crop of vegetable cowpea
(vigna unguiculata) on succeeding crop of radish (raphanus sativus) department of crop science, Faculty of Agriculture, Eastern
University, Chenkalady, SRI LANKA Available online at: www.isca.in. International Science Congress Association, Research
Journal of Agriculture and Forestry Sciences ,1(1), 2013.

[2] P. Kristiansen, A.M. Taji, J. Reganold, Organic agriculture. A Global Perspective. (Published exclusively in Australia and New
Zealand), (by CABI Publishing, a Division of CAB International, 2006).

[3] G.P. Robertson, P.M. Vitousek, Nitrogen in agriculture: Balancing the cost of an essential resource, Ann. Rev. Environ. Journal
Resour,34, 2009, 97-125.

[4] I. Juarsah, Benefits and alternative use of organic fertilizer on dry land through planting legumes, VII National Congress, Hiti,
Bandung, 1999.

[5] Y. Sugito, Y. Nuraini, E. Nihayati, Organic farming systems (Brawijaya University Faculty of Agriculture, Malang, 1995).

[6] F. Dube, M. Espinosa, N.B. Stolpe, E. Zagal, N.V. Thevathasan, A.M. Gordon, Productivity and carbon storage in silvopastoral

systems with Pinus ponderosa and Trifolium spp., plantations and pasture on an Andisol in Patagonia, Chile. Springer
Science+Business Media B.V., Journal Agroforest Syst, 86, 2012, 113-128.

[7] D. Kleijn, F. Kohler, A. Baldi, P. Batary, E.D. Concepcién, Y. Clough, M. Diaz, D. Gabriel, A. Holzschuh, E. Knop, A. Kovécs,
E.J.P. Marshall, T. Tscharntke, J. Verhulst, On the relationship between farmland biodiversity and land-use intensity in Europe,
Proc. R. Soc. B 276, 2009, 903-909.

[8] F. Geiger, J. Bengtsson, F. Berendse, W.W. Weisser, M. Emmerson, M.B. Morales, P. Ceryngier, J. Liira, T. Tscharntke, C.
Wingvist, S. Eggers, R. Bommarco, T. Pért, V. Bretagnolle, M. Plantegenest, L.W. Clement, C. Dennis, C. Palmer, J.J. O nate, I.
Guerrero, V. Hawro, T. Aavik, C. Thies, A. Flohre, S. Hanke, C. Fischer, P.W. Goedhart, P. Inchausti, Persistent negative effects
of pesticides on biodiversity and biological control potential on European farmland, Journal Basic Appl. Ecol., 11, 2010, 97-105.

[9] M. Ghosh, G.N. Chattopadhyay, K. Baral, Transformation of phosphorus during vermicomposting, Journal Bioresour Technol
69,1999, 149-154.
[10] K.P. Nagavallemma, S.P. Wani, L. Stephane, V.V. Padmaja, C. Vineela, Babu, M. Rao, K.L. Sahrawat, Vermicomposting:

Recycling wastes into valuable organic fertilizer, Global Theme on Agrecosystems Report no.8. Patancheru. International Crops
Research Institute for the Semi-Arid Tropics, Andhra Pradesh, 2004.

[11] J.F. Herencia, J.C. Ruiz-Porras, S. Melero, P.A. Garcia-Galavis, E. Morillo, C. Maqueda, Comparison between organic and
mineral fertilization for soil fertility levels, crop macronutrient concentrations, and yield, Agron. Journal, 99, 2007, 973-983.
[12] Ministry of Environment, Guidelines for soil and water conservation in organic farming. Environment Agency, Ministry of

Environment, Jakarta, 2009.

55



Local Potential Intensification System...

[13]
[14]
[15]
[16]
[17]
[18]
[19]
[20]
[21]

[22]

[23]

[24]
[25]

[26]
[27]

[28]

[29]

[30]
[31]
[32]
[33]
[34]
[35]

[36]

[37]

[38]
[39]
[40]

[41]

[42]
[43]
[44]
[45]

[46]

J. Pathma, and N. Sakthivel, Microbial diversity of vermicompost bacteria that exhibit useful agricultural traits and waste
management potential, Review, Open Journal SpringerPlus, 1(26), 2012.

Y. Nakamura, Interactions between earthworms and microorganisms in biological control of plant root pathogens, Farming Jpn,
30, 1996, 37-43.

G.G. Brown, |. Barois, P. Lavelle, Regulation of soil organic matter dynamics and microbial activity in the drilosphere and the
role of interactions with other edaphic functional domains, Eur.Journal Soil Biol, 36, 2000, 177-198.

P.M. Munnoli, J.A.T. Da Silva, B. Saroj, Dynamics of the soil-earthworm-plant relationship, a review, Dynamic soil, dynamic
plant, 2010, 1-21.

B. Umesh, L.K. Mathur, J.N. Verma, Srivastava, Effects of vermicomposting on microbiological flora of infected biomedical
waste, ISHWM Journal, 5, 2006, 28-33.

J. Pathma, G.R. Rahul, Kamaraj, R. Kennedy, R. Subashri, N. Sakthivel, Secondary metabolite production by bacterial
antagonists, Journal of Biological Control, 25, 2011, 165-181.

D.D. Douds, and P.D. Millner, Biodiversity of arbuscular mycorrhizal fungi in agroecosystems, agriculture, ecosystems and
environment, 74, 1999, 77-93.

Ashari dan Saptana, Sustainable agricultural development through business partners. Jurnal Litbang, 26 (4), 2007, 35-46.

K. Hairiah, E. Widianto, S.R. Utami, S. Educate, Sunaryo, S.M. Sitompul, L. Betha, M. Rachmat, Van N. Meine, and C. Georg,
Wry land management experience in life reflections from north Lampung, Bogor, (SMT Printing Graphic Son Village,
Jakarta,2000).

E. Handayanto, G. Cadisch, K.E. Giller, Regulating N mineralization from plant residues by manipulation of quality. In driven
by nature plant litter quality and decomposition, (Eds) Cadisch, G. and K.E. Giller, Department of Biological Sciences, Wey
College,University of London, UK, 1997, 175-186.

T.L. Saaty, Decision making for leader: The analytical hierarchy process for decision in complex world, (Prentice Hall Coy, Ltd,
Pittsburgh, 1993).

Akdon, Strategic management for educational management, third eds, Alfabeta, Bandung, 2009.

R.M. Atiyeh, S. Lee, C.A. Edwards, N.Q. Arancon, J.D. Metzger, The influence of humic acids derived from earthworm-
processed organic wastes on plant growth, Journal. Bioresour Technol 84, 2002, 7-14.

L.P. Canellas, F.L. Olivares, F.A.R. Okorokova, Humic acids isolated from earthworm compost enhance root elongation, lateral
root emergence and plasma membrane H+— ATPase activity in maize roots, Journal Plant Physiol, 130, 2002, 1951-1957.

N.Q. Arancon, C.A. Edwards, R. Atiyeh, J.D. Metzger, Effects of vermicomposts produced from food waste on the growth and
yields of greenhouse peppers, Journal Bioresour Technol, 93, 2004, 139-144

R.K. Sinha, S. Agarwal, K. Chauhan, D. Valani, The wonders of earthworms and its vermicompost in farm production: Charles
Darwin’s ‘friends of farmers’, with potential to replace destructive chemical fertilizers from agriculture, Journal Agricultural
sciences, 1, 2010, 76-94.

A.G. Stone, S.J. Scheurell, H.M. Darby, Suppression of soilborne diseases in field agricultural systems: organic matter
management, cover cropping and other cultural practices, In Magdoff F, Weil (eds) Soil Organic Matter in Sustainable
Agriculture, CRC Press LLC, Boca Raton, 2004, 131-177.

T. Raguchander, K. Rajappan, R. Samiyappan, Influence of biocontrol agents and organic amendments on soybean root rot,
International Journal Trop Agri 16,1998, 247-252.

W.J. Blok, J.G. Lamers, A.J. G.J. Termoshuizen, Bollen, Control of soil-borne plant pathogens by incorporating fresh organic
amendments followed by tarping, Journal Phytopathology, 90, 2000, 253-259.

G. Lazarovits, M. Tenuta, K.L. Conn, M.L. Gullino, J. Katan, A. Matta, Utilization of high nitrogen and swine manure
amendments for control of soil-bome diseases: efficacy and mode of action, Journal Acta Hortic 5, 2000, 559-564.

T.C. Thoden, G.W. Korthals, Termorshuizen, Organic amendments and their influences on plant-parasitic and free living
nematodes: a promosing method for nematode management, Journal Nematology, 13, 2011, 133-153.

T. Kannangowa, R.S. Utkhede, J.W. Paul, Z.K. Punja, Effect of mesophilic and thermophilic composts on suppression of
Fusarium root and stem rot of greenhouse cucumber, Canad Journal Microbiol, 46, 2000, 1021-1022.

L. Cotxarrera, M.I. Trillas-Gayl, C. Steinberg, C. Alabouvette, Use of sewage sludge compost and Trichoderma asperellum
isolates to suppress Fusarium wilt of tomato. Journal Soil Biol Biochem, 34, 2002, 467-476.

H. Chaoui, C.,A. Edwards, M. Brickner, S. Lee, N. Arancon, Suppression of the plant diseases, Pythium (damping off),
Rhizoctonia (root rot) and Verticillum (wilt) by vermicomposts. Proceedings of Brighton Crop Protection Conference — Pests and
Diseases I, 8B-3, 2002, 711-716

S.J. Scheuerell, D.M. Sullivan, W.F. Mahaffee, Suppression of seedling damping-off caused by Pythium ultimum, and
Rhizoctonia solani in container media amended with a diverse range of Pacific Northwest compost sources, Journal
Phytopathology, 95, 2005, 306-315.

R. Singh, R.R. Sharma, S. Kumar, R.K. Gupta, R.T. Patil, Vermicompost substitution influences growth, physiological disorders,
fruit yield and quality of strawberry (Fragaria x ananassa Duch.), Journal Bioresour Technol, 99, 2008, 8507-8511.

J.Q. Shang, and K.L. Masterson, “An electrokinetic testing apparatus for undisturbed/remoulded soils under in-situ stress
condition”. Geotechnical Testing Journal. GTJODJ, 23 (2), 2000, 215-224.

C. Bruns, M.R. Finckh, E. Schulte-Gelderman, Challenges to organik potato farming: diesease and nutrient mangement,
Springer, 49, 2006, 27-42.

M.J. Clapperton, N.O. Lee, F. Binet, R.L. Conner, Earthworms indirectly reduce the effect of take-all (Gaeumannomyces
graminis var. tritici) on soft white spring wheat (Triticium aestivum cv. Fielder), Journal Soil Biol Biochem, 33, 2001, 1531-
1538.

W.H. Elmer, Influence of earthworm activity on soil microbes and soilborne diseases of vegetables, Journal Plant Dis, 93, 2009,
175-179.

M. Yasir, Z. Aslam, S.W. Kim, S.W. Lee, C.O. Jeon, Y.R. Chung, Bacterial community composition and chitinase gene diversity
of vermicompost with antifungal activity, Journal Bioresour Technol, 100, 2009, 4396-4403.

S.C. Tiwari, Effect organic manure and NPK fertilizationon earthworm activity in an oxisol, Journal Biol fertile Soils, Springer-
Verlag, 16, 1993, 293-295.

S. Suthar, Evidence of plant hormone like sub-stances in vermiwash: An ecologically safe option of synthetic chemicals for
sustainable farming, Journal Ecol Eng, 36, 2010, 1089-1092.

C.A. Edwards, N.Q. Arancon, M.V. Bennett, A. Askar, G. Keeney, Effect of aqueous extracts from vermicomposts on attacks by
cucumber beetles (Acalymna vittatum) (Fabr.) on cucumbers and tobacco hornworm (Manduca sexta) (L.) on tomatoes, Journal
Pedobiologia, 53, 2010, 141-148.

56



Local Potential Intensification System...

[47]
[48]

[49]

[50]

P.R. Warman, J.C. Burnham, L.J. Eaton, Effects of repeated applications of municipal solid waste compost and fertilizers to three
lowbush blueberry fields, Journal Sci. Hortic., 122, 2009, 393-398.

C.T. Lee, M.N. Ismail, F. Razali, M.R. Sarmidi, A.K. Khamis, Application of Effective microorganism on soil and maize,
Journal Chemical and Natural Res. Eng, Special Edition, University Teknologi Malaysia, 2008, 1-13.

F.J. Stevenson, Fitch Alanah, Chemical complexs metal ions with organic soil solution, in interaction with the mineral soil
organic matter and microbial, (Eds) P.M. Huang and M. Schnitzer, (Transl. Didiek Hadjar Goenadi). Gadjah Mada University
Press, Yogyakarta, 1997, 41-76.

J.M. Halloran, R.P. Larkin, S.L. DeFauw, O.M. Olanya, Z. He, Economic potential of compost amendment as an alternative to
irrigation in maine potato production systems, American Journal of Plant Sciences, 4, 2013, 238-245

57



