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ABSTRACT
The aim of the research was to test the System of Rice Intensification (SRI) method in improving the
biological properties of paddy soil. The indicators of improvement were measured by the number of
earthworm feces (cast), and the population of some microbial and nutrient content in the cast. The
experiments were performed by comparing the three methods, namely: (1) SRI, (2) semiconventional, and (3) conventional, using Randomized Completely Block Design. Each treatment was
repeated nine times. The experiments were performed in the paddy fields belonging to farmers in
Sukoharjo, Central Java. The result showed that the SRI (application of 1 tons ha-1 of vermicompost +
50% of inorganic fertilizer dosage) tends to increase the number of earthworms cast. It is an
indicator of earthworm activity in soil. Earthworms cast contains more phosphate solubilizing
bacteria (12.98 x 1010cfu) and N content (1.23%) compared to its surrounding soil. There is a close
functional relation between earthworms cast with total tiller number. SRI method is better than the
other two methods to improve the biological characteristics of paddy soil that has the potential to
maintain the sustainability of soil productivity.
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INTRODUCTION
Sustainability of soil function is very
important for supporting rice production
system in Indonesia to ensure continuity of
food availability to the peoples. The rice
production system in Indonesia to be less and
less sustainable although many years
experience with rice intensification effort.
Rice production technologies, especially using
chemical inputs (conventional method) have
been upsetting the ecological balance in
irrigation rice systems. Soil productivity and
rice production were seen to be stagnant,
levelling off, and some places even declining
(Gani et al. 2002).
_____________________________________
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Several soil factors can affect the low
production of rice in irrigated rice ecosystems,
including low organic matter, soil fertility and
water availability (Jackson et al. 2005; McLeod
2009). One indicator of paddy field fertility
degradation is its organic matter content less
than 2% (Syamsiyah et al. 2007). Ideally, soil
organic matter content to maintain soil fertility
is around 5% (Brady, 1990). A key factor in
maintaining the sustainability of soil productivity
is to take care of soil organic matter (McLeod
2009). Organic C content in many irrigated
paddy soil, especially in Java, has been
decreasing (Las et al. 2006). Tangketasik et al.
(2012) said that most levels of soil organic
material in irrigated paddy soil in Bali, ranging
from low to moderate. It is important to find
strategy improve and maintenance soil fertility.
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Sustainable soil fertility has a strong
correlation with the consortium of soil biota.
As a resource biota, soil biota consortium acts
indirectly to soil productivity, such as a
decomposer, N-fixer, P-solubilizing, and
biological control of destructive biota (Swift
and Anderson 1993). Sustainable land
management should be directed to protect
and increase role of resource biota, and
minimize destructive biota (Susilo et al. 1999).
Some factors can affect population and
activities of soil biota, i.e: continuity of food
availability, food preferences, microclimate,
soil type, interaction with another soil biota,
and surface cover by vegetation. Soil organic
matter is the main energy source for most of
the soil biota (Paul and Clark, 1982).
System of Rice Intensification (SRI) is
one of environment friendly systems for
paddy (Anugrah et al., 2008). The
implementation of SRI is based on 6
important components: (1) young seedling
transplantation between 8-15 days, with
horizontal root and 1-2 cm in depth, (2) one
seedling per hole, (3) row spacing 25 cm x 25
cm or wider, (4) irrigation is intermittent, (5)
2-4 times revocation weeds before
primordial, (6) applying organic matter
(compost) as much as possible before plating
(Syam, 2006). Higher level of production
could be achieved by SRI method (Gani
2002). Result of two years respective
experiments using SRI technology in
Indonesia showed
production increase
around 5.3% to 51.4% (Gani et al., 2004).
Rice cultivation using SRI potentially
more increase soil organic matter and soil
biota than conventional systems that use
inorganic fertilizers only. Some farmers also
combine conventional systems by adding
organic fertilizers such as manure. Such
cultivation practices in this paper called semiconventional system.

Vermicompost is a good quality organic
fertilizer. Vermicompost is the decomposition
product of organic solid waste by earthworms
gut and egested as casts (Janagan et al. 2003).
Vermicompost contains plant growth
hormones, high levels of microbial
populations and soil enzymes, and tend to
hold more nutrients over longer periods
without adverse impacts on the environment
(Ndegwa & Thompson 2001). Vermicompost
can be used as a bioinoculant to reclaim acid
soils,
higher
calcium
contents
of
vermicompost can neutralize soil acidity and
the suppression of labile aluminum (Mitchell
& Alter 1993), good source of nutrients for
plants, and improve the soil physical
properties
(Ferreras
et
al.
2006).
Vermicompost could also affect plant growth
indirectly through effects on soil microflora
and microfauna (Brown & Doube, 2004;
Kaushik & Garg 2004). Vermicompost has
been reported significantly suppressed the
arthropod pest populations, significantly
decreased pest damage, make the plants less
attractive to the pests, but they also had
considerable effects on pest reproduction
over time (Arancon et al. 2007).
Increasing soil biota and their services
to soil ecosystem can indirectly measurement
by the number of earthworm cast, some
microbial diversity, and their nutrient
characteristics compared to the surrounding
soil. High cast production on surface soil
indicates the high earthworms population and
activity. This paper aims to convey
information of SRI effects using vermicompost
on improvement of earthworms' cast and
their soil biology characteristics compared to
conventional systems and semi-conventional
using cow manure as usually used by farmer.
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MATERIAL AND METHODS
The experiment was conducted at
farmer’s paddy field in Sukoharjo, Central
Java, with geographics position on 110o 51’
04” – 110o 53’ 20” E and 7o 34’ 02” – 7o 35’ 15’
S. Laboratory analysis was conducted in
Agriculture Department of Sebelas Maret
University, Surakarta. Materials used in this
experiments were IR-64 paddy variety,
vermicompost, cow dunk, urea, and phonska.
The
experimental
design
using
Randomize Completely Block Design (RCBD)
with a single factor (paddy cultivation
management), comprise 3 levels (SRI,
conventional,
semi-conventional).
Each
treatment was repeated 9 times. The details
of paddy cultivation management treatments
showed in Table 1.
The observed variables include quality
of vermicompost, cow dung, and soil
properties (pH H2O, organic matter content,
water content, total N, P, K, P and K

availability, C/N ratio, and CEC); earthworms
feces or cast (dry weight per ha, organic
matter content, total bacteria, total fungi, and
population of phosphate solubilizing bacteria)
compared to surrounding soil.
Cast measurement
The cast is earthworm feces that looked
like a pile of agregate grains and commonly
found in surface soil. The cast is an indicator
of earthworm activities and is a stable
macroaggregate that rich of nutrients (Lee,
1985; Lavelle and Spain, 2001).
Cast production was measured based
on earthworms' feces found in nine wood
frames of 25x25 cm2, laid randomly on each
treatment. Determination of cast dry weight
was done by taking cast sub-sample found in
each frame. The cast dry weight per frame is
used to calculate cast dry weight per ha.
Another sub-sample of the cast was used to
determine their chemical and biologi
characteristics.

Tabel 1. Comparison of SRI, conventional and semi-convensional management treatments
Management
Plowing
Water management
Seedlings
Row spacing
Seed number per hole
Organic fertilizer
Inorganic fertilizer dosage
Organic fertilizing schedule
Inorganic fertilizing schedule

Harvesting

SRI
2 (two) times
Intermittent
12 days
25 cm x 25 cm
One
1 ton/ha
vemicompost
50% dosage*
1 week before
planting
3 times
(0.3 part spread
#
at 7 DAP ; 0.4
part at 21 DAP;
and 0.3 part at
30 DAP)
When rice grain
have been hard
and leaf color
has been yellow

Conventional
2 (two) times
Flooded
21 days
20 cm x 20 cm
2 to 5
without organic fertilizer

Semi-conventional
2 (two) times
Flooded
21 days
20 cm x 20 cm
2 to 5
5 ton/ha of cow dung

100% dosage *
-

100% dosage *
1 week before planting

3 times
(0.3 part spread at 7
#
DAP ; 0.4 part at 21 DAP;
and 0.3 part at 30 DAP)

3 times
(0.3 part spread at 7
#
DAP ; 0.4 part at 21 DAP;
and 0.3 part at 30 DAP)

When rice grain have
been hard and leaf color
has been yellow

When rice grain have
been hard and leaf color
has been yellow
-1

Remarks : SRI = system of rice intensification; *100% dosage of inorganic fertilizer was 300 kg ha urea and
-1
#
400 kg ha Phonska; DAP = day after planting
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Statistical Analysis
All datas interprated using analysis
package software, Minitab version 16.
RESULT AND DISCUSSION
Paddy soil characteristics
Paddy soil used for this study had low
level fertility as indicated by the availability of
N (0.06%), P (11.2 ppm), and K (0.14 me%)
were very low to low categories, and also low
of organic matter content (2.2%) and CEC
(14.4 me%) (Table 2).
Reduction of soil organic C can be
related to an imbalance between the amount
of organic matter inputs compared to a
number of organic C outflows. Conserve an
adequate organic C stock in agricultural soils is
primary importance for improving nutrient
supply, soil structure, sustaining microbial
activities, and maintaining suppressiveness
against soil-borne pathogens (Scotti et al.
2015). Applying organic and inorganic
fertilizer are very important to increase soil
organic matter content and available soil
nutrients. Cow dung is common organic
fertilizer used by a farmer as fertilizer
supplement in semi-conventional paddy
management. Vermicompost is another type
of organic fertilizer, which is of high quality
and has a greater potential to improve
nutrient availability and soil health.
Table 2. Paddy field characteristics before
treatment
No.
1
2
3
4
5
6
7
8

Variables
pH H2O
Total N
Total K
Total P
Available P
Available K
Soil organic
matter
CEC

Unit
%
me%
ppm
ppm
me%
%

Value
6.10
0.06
6.75
28.18
11.32
0.14
2.20

Categories
Moderate*
Very low*
Very low*
Moderate*
Low*
Low*
low*

me%

14.40

Low*

Remarks : *Categorised by PPT (2005),
**Categorised by Puslitbangtanak (2004)

Table 3. Cow dung compost and vermicompost
quality
Variable
pH2O
Organic matter
Water content
Total N
Total P (P2O5)
Total K (K20 )
C/N ratio

Unit
%
%
%
%
%

Cow dung
compost
6.96
81.88
20.87
1.33
0.16
0.60
35.61

Vermicompost
7.89
86.42
65.93
1.82
1.30
1.13
29.20

Vermicompost and cow dung compost quality
In this research, SRI management using
vermicompost as organic fertilizer, while
semi-conventional management using cow
dung compost. Vermicompost has higher
quality than of cow dung compost (Table 3).
Both of them use the same material,
however, earthworms as the main actors at
the vermicomposting process (Chaoui 2003;
Carver and Cristie, 2008), whereas an actor in
the cow dung composting are microbes.
Earthworms actively as a biological simulator,
produce enzymes of protease, lipase,
amylase, cellulase and chitinase. They can
convert biochemical rapidly to cellulolytic
matters and proteinaceous from some organic
waste (Sinha et al., 2002). Vermicompost can
be used as a source of rich nutrients on crop
land to improve soil structure, waterholding
capacity, and enhances soil microbial activity
(Kumar et al. 2009).
Cast production as an indicator of earthworm
services
The cast is earthworm feces that looked
like a pile of aggregate grains and commonly
found in surface soil. The cast is an indicator
of earthworm activities and is a stable soil
macroaggregate that rich of nutrients (Lee,
1985; Lavelle and Spain, 2001).
The result of this research showed that
treatment of 1 ton/ha vermicompost on
paddy cultivation based on SRI showed the
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Figure 1. Cast production in paddy cultivation
based on SRI, semi-conventional (semi-con)
and conventional (Con) methods
highest cast production (2.56 ton/ha). It was
highly
significantly
different
(p<0.01)
compared to the application of 5-ton cow
dung compost or without organic manure on
conventional paddy cultivation (± 0.59 ton/ha)
(Figure 1).
Vermicompost is a mixture of
earthworms feces and some decomposition
level of organic waste used as the main
material in vermicomposting. Cocoon
(earthworms' egg) commonly found in
vermicompost and will hatch on moist
condition (Palungkun, 1999). Vermicompost
application into soil potentially increases
earthworms
population.
Earthworms
population and their activities indirectly can
measure the amount of cast production (Lee,
1985). The high number of earthworms cast
implying a high population of earthworms .
Paddy cultivation based on SRI with limited
water will create a microaerobic condition.
That condition is more suitable for
earthworms growth and activities rather than
on flooded soil such as conventional and
semi-conventional system.
Based on correlation test, cast dry
weight has a positive correlation to the
number of tiller per hole (r=0.89*), and N
content in plant tissue (r = 0.75*). N content
in plant tissue has positive correlation
significantly to N in the cast (r = 0.77*). N

content in cast is 1.23% (Table 4). The cast is
earthworms feces that rich with N content
(Carver and Cristie 2008). Vermicompost rich
of plant nutrients including N, P, K, Ca, Mg, S,
Fe, Mn, Zn, Cu and B. Uptake of which has a
positive
effect
on
plant
nutrition,
photosynthesis, the chlorophyll content of the
leaves and improves the nutrient content of
the different plant components (Theunissen
2010).
Soil microbiota population in cast
vs
surrounding soil
The soil is a habitat of a variety of soil
biota, that has an important role in soil
biological processes to support sustainable soil
productivity (Izac, 2005). There was
significantly different (p<0.05) between
phosphate solubilizing bacteria, total bacteria,
and total fungi in the cast and its surrounding
soil (Table 4). Earthworms cast contains a high
number of P-solubilizing bacteria, bacteria, and
fungi population relatively to surrounding soil.
Application of 1 ton/ha vermicompost
in SRI increasing P-solubilizing bacteria (PSB)
both in the cast as well as the surrounding soil
(Table 4). Earthworms interact with some
microbiota in their gut (Lavelle and Spain,
2001), so that it is possible PSB excreted
together with earthworms feces. PSB has an
important role solubilize the unavailable P
form so that become available P to plant (Paul
and Clark, 1982).
Application of organic manure on a
paddy field, using SRI as well as semiconventional system, resulted in higher
number of total soil bacteria population
rather than the application of inorganic
fertilizer only in a conventional system (Table
4). Vermicompost and cow dung as C and
energy sources of most of the soil biota, so
application both of them will be maintenance
soil biota population.
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Table 4. Soil microbiota population and nutrient content in cast vs. surrounding soil
PSB, cfu
SRI
Semi-con
Con
SRI
Semi-con
Con
Remarks :

Cast

Surrounding
Soil

Bacteria, cfu

10

9

pH

OM, %

2

6.72b
6.60b
6.28a
6.21a

3.20a
5.50b
4.14ab
3.73ab

2

6.10a
6.11a

3.44a
2.75a

10

5.63 x 10 b
2
90.00 x 10 b
2
65.00 x 10 b
2
90.00 x 10 b

11

10.00 x 10 a
2
25.00 x10 ab

12.98 x 10 b 22.18 x 10 a
9
10
85.00 x 10 b 82.00 x 10 ab
10
9
12.98 x 10 b 93.75 x 10 a
10
11
24.19 x 10 b 24.48 x 10 b
5.10 x 10 a
9
10.83 x10 a

Fungi, cfu

32.27 x 10 b
10
21.30 x 10 a

N
tot,%
1.23b
1.06b
0.65ab
0.40a

P2O5,
%
0.12a
0.49b
0.42b
0.17a

0.45a 0.30ab
1.26b 0.09a

SRI = system of rice intensification; Semi-con = semi conventional; Con = conventional; PSB = phosphate solubilizing bacteria,
cfu = colony forming unit; OM = organic matter. The number in the same column was followed by same letter are not
significant different

Soil bacteria consortium has variety of
role to support sustainable soil function, such
as nitrification, ammonification, symbiotic and
non symbiotic N fixer (Paul and Clark, 1982;
Schulte and Kelling, 2006; Simanungkalit et
al., 2006 ). Soil fungi has an important role in
soil biological processes, such as a
decomposer of organic matter, nutrient cycle,
etc. Soil fungi also have a role in soil
aggregation, because their mycelium bind soil
particles and create stable soil aggregate
(Gilling and Holmes, 2004).
Earthworms cast also contains a high
number of organic matter and soil nutients,
especially Nitrogen (Table 4). Earthworms cast
typically have high N contents which suggests
that they would be good sources of plant N
(Chaoui et al. 2003). The availability of N is
important to support plant vegetative growth
such as for tiller formation. Application of
vermicompost and cow dung have an
important role in increasing soil organic
matter in a paddy field.
Soil biota services to plant growth
Soil biota acts as natural actors of
several of soil biological processes, that has
important role to support growth and plant
production directly or indirectly (Jackson et
al., 2005). Application of vermicompost and
cow dung manure using SRI or semi-

conventional system in paddy cultivation
significantly increase total tiller number per
hole (p<0.05). Paddy cultivation using SRI
showed highest total tiller number per hole (±
49 tillers per hole) while conventional system
showed ± 34 tillers number per hole.
SRI uses only one seedling per hole while
conventional system uses more than one
seedling per hole. Seedling age used in SRI (12
days) is younger than seedling age used in
conventional system (14 days) (Table 1). The
condition created by SRI is more suitable for
the seed to grow freely, resulting more tiller
number than a conventional system.
Application of vermicompost and cow
dunk on paddy cultivation using SRI or semiconventional system shows the increasing
population and activities of soil biota (Tabel
4). This experiment result showed an
important role of soil biota services to
vegetative growth of the plant. The total tiller
number per hole has positive correlation to
soil bacteria (r = 0.63*), soil fungi population
(r = 0.71*), cast dry weight (r = 0.89*), N
content in cast (r = 0.77*), and pH H2O in cast
(r = 0.65*).
Based on stepwise regression analysis,
showed that total tiller number per hole has
functional relation (p <0.01) to cast dry
weight, N content in cast, and total soil
bacteria population, based on the equation 1.
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Total tiller number = 1.52 + 4.99 cast dry
weight + 6.71 N in cast + 2.06 soil bacteria
population (R2adj.= 0.97**) .......... (equation 1)
Application of organic matter increases
earthworms cast production in a paddy field.
The cast of earthworms has rich amount of
soil microbiota, organic matter, and nutrients
(Table 4). The enrichment of cast by organic
manure apllication in a paddy field, affect the
population of soil biota and the amount of
nutrient available to plant become
abundance. It has very important role in
supporting the sustainable of paddy field
productivity and paddy growth and
reproduction.
SRI is a paddy cultivation system using
intermittent water management while a
conventional system using flood water
management continuously (Syam, 2006). That
condition can affect growth and activities of
soil biota. Intermittent water management
creates aerobic environment condition in a
paddy field so that organic matter
decomposition and mineralization run
smoothly. Continuously flood condition
creates anaerobic or facultative aerobic
environment condition so it will retard any
soil biological activities (Paul and Clark, 1982).
Paddy cultivation based on SRI more
empower of soil biota services in paddy field
and its also efficient in water and seed using
(Mutakin, 2009).
CONCLUSIONS
1. SRI using 1 ton/ha vermicompost is more
improvement of soil biota services in
paddy field rather than semi-conventional
and conventional system, which were
indicated by the highest cast production
(2.55 ton/ha). There is a close functional

relation between earthworms cast with
total tiller number.
2. Earthworms cast contain more phosphate
solubilizing bacteria population and total
Nitrogen than its surrounding soil.
3. Application of vermicompost and cow dunk
in paddy cultivation based on SRI and
semi-conventional system produced more
population of soil microbiota and organic
matter, rather than without application of
organic manure.
ACKNOWLEGEMENT
Deep appreciation is delivered to
Directorate of Research and Community
Services, Directorate of Higher Education,
DP2M for sponsoring all this research funding
based on Hibah IPTEKS research based Batch II
fiscal year 2009. The author also thanked Ibnu
Supriyanto a lot of help in the field work
REFERENCES
Anugrah, I.S., Sumedi, dan Wardana, I.P.
Gagasan dan Implementasi System of
Rice Intensification (SRI) Dalam
Kegiatan Budidaya Padi Ekologis. 2008.
Analisis Kebijakan Pertanian. Volume 6
No.1, Maret 2008: 75-99.
Arancon NQ, Edwards CA, Yardim EN, Oliver
TJ, Byrne RJ, Keeney G. 2007.
Suppression of two-spotted spider mite
(Tetranychus urticae), mealy bug
(Pseudococcus sp) and aphid (Myzus
persicae) populations and damage by
vermicomposts. Crop Prot 26:29–39
Brady, N. C. 1990. The Nature and Properties
of Soils. 10th Ed. Macmillan Publ. Co.
New York.
Brown GB and Doube BM. 2004. Functional
interactions between earthworms,
microorganisms, organic matter, and
plants. Di dalam: Edwards CA (ed).
Earthworm Ecology. edisi ke 2. Boca
Ratoon: CRC Press. Hlm: 213-240

STJSSA, ISSN p-ISSN 1412-3606 e-ISSN 2356-1424, parent DOI : 10.15608/stjssa

Dewi / SAINS TANAH – Journal of Soil Science and Agroclimatology, 12 (2) , 2015, 74

Carver D and Cristie B. 2008. The Biology and
business
of
rising
earthworms.
Wormfarming secret.com.
Chaoui HI, Zibilske LM, and Ohno T. 2003.
Effects of earthworm casts and
compost on soil microbial activity and
plant nutrient availability. Soil Biology &
Biochemistry 35: 295–302
Ferreras L,Gomez E, Toresani E, Firpo I,
Rotondo R. 2006. Effect of organic
amendments on some physical, chemical
and biological properties in a
horticultural soil. BioresTechnol 97:635–
640
Gani A, Kadir TS, Jatiharti A, Wardhana IP, Las
I, Research Institute for Rice, Agency for
Agricultural
Research
and
Development. 2002. The System of Rice
Intensification in Indonesia. Cornell
International Institute for Food,
Agriculture
and
Development;
http://ciifad.cornell.edu/sri; 607-2550831; ciifad@cornell.edu
Gillings. M and Holmes. A. 2004. Plant
Microbiology. Garland Science/BIOS
Scientific Publishers. Australia.
Jackson L, Bawa K, Pascual U, and Perrings C.
2005. AgroBIODIVERSITY: A new science
agenda for biodiversity in support of
sustainable
agroecosystems.
DIVERSITAS Report No.4. 40 pp.
Janagan K, Sathish V, Vijayakumar A. 2003. A
sustainable system for solid waste
treatment – Vermiculture” Di dalam:
Bunch MJ, Suresh VM, Kumaran TV
(ed). Proceedings of the Third
International
Conference
on
Environment and Health,Chennai, India,
15-17 December, 2003. Chennai:
Department of Geography, University
of Madras and Faculty of Environmental
Studies, York University. Pp:175 – 185.
Kaushik P and Garg VK. 2004. Dynamics of
biological and chemical parameters
during vermicomposting of solid textile
mill sludge mixed with cow dung and
agricultural residues. Biores Technol
94:203–209

Kumar PR, Jayaram A, and Somashekar RK.
2009. Assessment of the performance
of different compost models to manage
urban household organic solid wastes.
Clean Techn Environ Policy 11:473–484.
Lavelle P and Spain AV. 2001. Soil Ecology.
Kluwer Academie Publisher. New York.
Las I, Subagyono K, and Setyanto AP. 2006. Isu
dan Pengelolaan Lingkungan dalam
Revitalisasi Pertanian. Jurnal Penelitian
dan Pengembangan Pertanian 25 (3):
173-193.
Lee, K.E. 1985. Earthworms, Their Ecology and
Relationships with Soils and Land Use.
Academic Press. London.
McLeod M. 2009. Upland & dryland
agricultural
constraints
and
opportunities. Paper presented at
International Seminar ‘Upland for Food
Security’ , 7-8 Nov. 2009. Faculty of
Agriculture,
Jendral
Soedirman
University. Purwakerta, Central Java,
Indonesia.
Mitchell A and Alter D. 1993. Suppression of
labile aluminium in acidic soils by the
use of vermicompost extract. Commun
Soil Sci Plant Anal 24:1171–1181.
Mutakin, J. 2009. Budidaya Dan Keunggulan
Padi Organik Metode SRI (System of
Rice
Intensification).
http://www.google.co.id/search?hl=id&
q=System+of+Rice+Intensification+di+In
donesia&meta=&aq=f&oq. Diunduh 10
Februari 2009.
Ndegwa PM and Thompson SA. 2001.
Integrating
composting
and
vermicomposting in the treatment of
bioconversion of biosolids. Biores
Technol 76:107–112.
Palungkun R. 1999. Sukses Bertenak Cacing
Tanah. Penebar Swadaya.Jakarta
Paul, E.A. and Clark, F. E. 1989. Soil
microbiology
and
Biochemistry.
Academic Press Inc., Toronto.

STJSSA, ISSN p-ISSN 1412-3606 e-ISSN 2356-1424, parent DOI : 10.15608/stjssa

Dewi / SAINS TANAH – Journal of Soil Science and Agroclimatology, 12 (2) , 2015, 75

Scotti R, Bonanomi G, Scelza R, Zoina A, Rao
MA. 2015. Organic amendments as
sustainable tool to recovery fertility in
intensive agricultural systems. Journal
of Soil Science and Plant Nutrition 15
(2): 333-352.
Schulte, E. E and K. A. Kelling. 2006.
Understanding Plant Nutrients. U W
Extension. Wiscosin.
Simanungkalit RDM, Didi Ardi Suriadikarta,
Rasti Saraswati, Diah Setyorini, dan
Wiwik Hartatik. 2006. Pupuk Organik
Dan Pupuk Hayati. Balai Besar Litbang
Sumberdaya Lahan Pertanian Badan
Penelitian
dan
Pengembangan
Pertanian. Bogor
Sinha, R. K., Herat, S., Agarwal, S., Asadi, R.
and Carretero, E. 2002. Vermiculture
and waste management: study of
action of earthworms Eisinia foetida,
Eudrilus euginae and Perionyx
excavates on biodegradation of some
community wastes in India and
Australia. The Environmentalist, 22,
261–268, 2002.
Susilo, F.X., Neutel, A.M., Van Noordwijk, M.,
Hairiah, K., Brown, G. and Swift, M.
2004. Soil Biodiversity and Food
Webs. In: Van Noordwijk, M., Cadish,
G. and Ong, C.K. (Eds.) Below-ground
Interactions
in
tropical
agroecosytems. CABI Wallingford, UK.
Pp. 285-307.

Syam M. 2006. Kontroversi System of Rice
Intensification(SRI) di Indonesia. Iptek
Tanaman Pangan No. 1 – 2006. Hal
30-40.
Syam M. 2006. Kontroversi system of rice
intensification (SRI) di Indonesia.
Buletin Iptek Tanaman Pangan, 1(1).
Syamsiyah J, Dewi WS, Widijanto H dan
Mujiyo.2007. Intergrasi Padi-Sapi
sebagai Upaya Reklamasi Lahan
Sawah Berkadar Bahan Organik
Rendah di Sub DAS Samin. PHK A2
Jurusan Ilmu Tanah. Tahun Anggaran
2007.
Tangketasik A, Wikarniti NM, Soniari NN dan
Narka IW. 2012. Kadar Bahan Organik
Tanah pada Tanah Sawah dan Tegalan
di Bali serta Hubungannya dengan
Tekstur Tanah. AGROTROP, 2(2): 101107.
Tomati U, Galli E, Grappelli A, Dihena. 1990.
Effect of earthworm casts on protein
synthesis in radish (Raphanus
sativum) and lettuce (Lactuva sativa)
seedlings. Biol Fertil Soil 9:288–289.
Theunissen J, Ndakidemi PA, and Laubscher
CP. 2010. Potential of vermicompost
produced from plant waste on the
growth and nutrient status in
vegetable production. International
Journal of the Physical Sciences Vol.
5(13): 1964-1973.

Swift MJ and Anderson JM. 1993. Biodiversity
and
Ecosysetem
Function
in
Agricultural Systems. In: E.D. Schulze
and H.A. Monney (Eds.). Biodiversity
and Ecosystem Function. Springer.
Berlin. Pp. 15-41.

STJSSA, ISSN p-ISSN 1412-3606 e-ISSN 2356-1424, parent DOI : 10.15608/stjssa

