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FOREWORD

Despite the increasing use of farm inputs, there is a growing
realization that farm productivity and profitability is becoming stagnant,
resulting in problems with food security while environmental safety is
also put into risk. This can be attributed to several interrelated factors,
among which are increasing production costs, degradation of natural
resource base, loss of biodiversity, destruction of soil organisms, and
indiscriminate use of agricultural chemical which can put human health
at risk.

This publication blends traditional and modern techniques and
practices that will benefit farmers who are practicing or who plan to
follow ecological farming principles.  Some of these practices include
nutrient cycling, crop rotation, and crop diversification, which were
blended with modern technologies to increase the efficiency,
productivity and profitability of farming while at the same time
safeguard the resource base and the environment.

We hope that through the utilization of these techniques and
practices we can increase rice production, sustain higher yield levels,
provide alternatives to expensive synthetic fertilizers and pesticides,
enhance the rice ecology, and address the health and environmental
hazards posed by their extensive use. Farmers would also learn to
maximize resources that will ultimately lead to increases in household
income.

LEOCADIO S. SEBASTIAN
Executive Director
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INTRODUCTION

Rice Ecological Farming (ecofarming) is an environment-friendly
management system that promotes and enhances soil biodiversity and
biological activity by optimizing indigenous sources of nutrients while
maximizing recycling of on-farm biomass (i.e. rice straw, rice hull, animal
wastes, and household wastes) thereby reducing chemical inputs.  The
system is a blend of traditional and modern farm practices and
techniques that increase farm productivity while restoring or enhancing
ecological balance or harmony.

Ecofarming also addresses the environmental and social issues related
to natural ecosystems. It attempts to ensure that arable lands are
protected so that current and future generations will be able to farm
from them successfully.  The technique is focused on maintaining soil
biodiversity, fertility of farmlands, balance pest populations to non-
damaging levels, environmental conservation, and human health.

BENEFITS OF ECOFARMING

1. Human health and food safety

Reduce the risks of exposure of farmers to agrochemicals

Reduce the risk of pesticide residue

2. Environmental protection and conservation

Reduce contaminants or toxicants from agrochemicals

 Reduce soil erosion

Reduce soil nutrient imbalances

Reduce greenhouse gases

Enhance biodiversity
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3. Recovering various farm resource through recycling

Increase waste recycling

Increase energy conversion efficiency

4. Sustainability of the agro-ecosystem

Improve soil health

Maintain farm productivity

Prevent insect pest and disease outbreaks

Conserve or enhance  biodiversity

Preserve natural resources

BASIC ECOFARMING PRINCIPLES
AND STRATEGIES

The following basic ecofarming principles and practices can be used to
reduce costs and sustain production levels while at the same time
protecting and preserving the natural resource base.

1. Create or maintain favorable soil condition to grow
   healthy and productive crops.

Soil quality is one of the major factors
that determine the growth and productivity
of all crops. Regular application of organic
materials, proper tillage, and maximizing the
use of nitrogen will prevent the soil from
deterioration.



4

Strategies:

Apply organic materials such as
compost and green manure

Apply microbial inoculant to
enhance the diversity of
beneficial soil  organisms

Employ appropriate tillage operations

2.  Optimize nutrients available and balance nutrient
     flows in the soil.

If the farm system is to remain productive and healthy, the amount of
nutrients available in the soil should meet the crop’s demand. It is then
important to ensure an adequate level of soil fertility by putting enough
amount of organic materials or by supplemental application of inorganic
fertilizers.

Strategies:

Recycle organic materials such as crop residues (i.e. rice straw),
weeds, manure, and crop processing wastes (i.e. rice hull).

Apply supplemental inorganic fertilizer based on crop requirement
using the leaf color chart (LCC)

Adopt proper tillage and water
management techniques

Practice multi-cropping and crop
rotation to prevent nutrient
imbalances owing to over mining and
leaching.
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3. Reduce crop damage by means of prevention and safe
    management of insect pests, diseases, and weeds.

     Indiscriminate use of synthetic pesticides and similar products can
have drastic effects on the environment. This may even speed-up
resistance of pests while killing beneficial organisms. With ecological
farming, a combination of different environmentally safe methods (e.g.
IPM) to manage various categories of pests can be used.

Strategies:

Use resistant varieties

Follow indigenous and appropriate cultural practices such as
thorough land preparation, controlled irrigation, and proper
nutrient management

 Follow synchronous planting

Conduct regular agro-ecosystem analysis (AESA)

Protect  and enhance natural enemies

Practice crop rotation

Observe field
sanitation

Use traps, anti-
feedants, and insect
repellants to control
pests

Use chemicals
judiciously; chemical
control is the last choice in controlling pests when all other
management options have failed
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4. Conserve and optimize use of water through water-saving
techniques.

     Water carries essential mineral nutrients
from the soil to the plants.  An oversupply of
water will saturate the soil and fill pore spaces
needed for transporting oxygen which impede
root development. Proper aeration also
enhances microbial development and activity,
which is beneficial for plant growth and
development.

Strategies:

Construct water chanels like canals and canalets to control the
flow of water in and out of the paddy

Follow intermittent irrigation (refer to Technology Bulletin #29 for
more information)

Construct small farm reservoirs (SFRs), small water impounding
project (SWIP), or water ponds to provide water storage facilities

5. Maintain ecological biodiversity and
flexibility in the farm.

Each farm component must fit into the natural
and socio-economic environment of the farm and
must perform productive, reproductive,
protective, and social functions, or a combination
of these.



7

Strategies:

Plant different kinds of crops and different varieties of the same
crop in a season

Practice crop rotation

Integrate livestock and aquaculture in the farm ecosystem

Plant trees in strategic locations of the farm

6. Enhance diversity of beneficial
soil organisms.

Farm wastes can be converted into
something useful, such as organic
fertilizers,through the use of
microbial-based inoculants (MBI).  MBI
is produced from local materials such
as sawdust, coco dust, carbonized rice
hull (CRH), molasses, then inoculated
with effective microorganisms (EM).  The use of MBI in biomass waste
processing is better than traditional composting because the
fermentation-decomposition process is applied. This process can reduce
the decomposition time, odor, and nutrient loss.

Strategies:

Enhance beneficial soil organisms by applying inorganic fertilizers
or crop residues

Inoculate beneficial microorganisms

Follow proper cultural management practices such as proper tillage
and water management
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HOW TO GROW RICE USING
ECOFARMING TECHNIQUES

Have your soil tested!

Conduct soil tests before planting to identify abundant and
insufficient nutrients in the soil.

A. Seed selection and seedling managemet

1.  Use pest-resistant varieties

2. Use high quality, locally adapted varieties
(e.g. Improved Traditional Rice Varieties
(ITRVs), Traditional Rice Varieties (TRVs),
High Yielding Varieties (HYVs),and
Hybrids).

3. Plant different varieties to help expand
biodiversity and to reduce pest and
disease infestation.

4. Soak seeds using EM at 1:1000 dilution
rate for 24-36 hours to enhance
germination and uniform growth.

B.  Seedbed Preparation

1. Prepare the seedbed at least 2 weeks before seeding to have
enough time for dropped seeds from previous harvest to
germinate and for plant residues to decompose.  This will also help
manage weeds, insect pests, and diseases.
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2. Prepare seedbeds 1 meter wide 20 cm high and 30 cm apart. The
length of the beds will depend on the size and shape of farm.

3. Spread 10 or more bags of organic materials such as compost,
sawdust and CRH or  MBI at a rate of 40kg for every 400m2 over the
seedbeds then mix the material on the top 5 cm soil depth. The
organic materials provide nutrients and facilitate the pulling of
seedlings.

4. Let the seedbed stand for 3-5 days to allow organic acids to reach
lower concentration.  High concentration of organic acids kills or
slows down the growth of seedlings.

5. Change the location of the seedbed at least every 2 cropping
seasons to avoid depletion of soil nutrients.

C. Seedling Establishment

1. Spray biorationals like plant extracts, which can be locally made
from the shoots of any common plants with medicinal properties
such as neem, kangkong, and ipil-ipil. Plant extracts act as
stimulants for crop growth. Apply 7 days after sowing then weekly
thereafter or apply 10 kg of ammonium sulfate or urea 10 days
after sowing.

1 meter

20 cm

30 cm



10

2.  Cover the seeds with a thin layer of compost or CRH.  This will
protect the seeds from birds and rats. It also prevents rapid
evaporation of water.

D. Land Preparation

1. Plow the field and let it stand for at least 5 days for weeds and
crop residues to decompose.

2. Spread rice straw over the field only after plowing to avoid
interference. Apply MBI over the rice straw to enhance
decomposition.

3.  Maintain water level at 1-2 cm depth during harrowing for better
puddling. Minimum water level also hastens decomposition of the
rice stubbles, and
enhances the growth
of weeds and off-
types. Harrowing
should be shallow
enough just to
incorporate the weeds
and not to expose
more weed seeds from
the lower soil layer.

• Avoid open burning of biomass residues.  Aside from
the usual health hazards associated with smoke, it also
kills beneficial organisms.  Most nutrients from the
biomass residues and from the soil are lost in burning.

• Plant and plow under green manure crops (sesbania,
mungbean) planted during the turn around period to
provide additional soil nutrient.
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E. Water Management

1. Follow alternate drying and wetting or controlled irrigation during
vegetative stage (e.g. wait until the soil starts to form small
cracks before the next irrigation).

2. Use optimum water depth (2-5 cm) during the vegetative stage to
help increase the formation of tillers and enhance microbial
development in the soil

F. Nutrient Management

1. Apply 40-100 bags/ha of
available organic fertilizer
(approx.
2-5 t/ha)

2. Monitor nutrient status
using the LCC (refer to
Technology Bulletin # 22-24)

G. Pest Management

1.  Golden Apple Snail (GAS) or “Golden Kuhol”*

Place wire mesh (1.5 x 1.5
inch) on water inlets to
prevent golden kuhol  from
entering the field.

Place sticks inside the paddy
to attract  golden kuhol into
laying eggs on them, which
will facilitate hand picking
of egg masses.
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Construct small canals
around the paddies to
serve as refuge for GAS
which will facilitate hand
picking.

Place old newspapers near
the edges of the paddies
to serve as attractants.

Herd ducks into rice paddies before land preparation to feed on
young snails and their egg masses.

During transplanting, maintain water level at 1 cm until after 7-10
days.  Increase the water level thereafter as the rice plants would
have already developed harder culms making them more tolerant
to snail damage.  The snails will devour the young weeds instead
of the rice plants.

2. Rats

Clean the surroundings

Destroy burrows by excavation.

Construct a trap barrier system.

Setting up the trap barrier system

1. For every 10 hectares contigous rice area, plant rice in a 20 x
20 meter area one month before normal planting.

2. Use aromatic or good eating quality varieties as bait.

3. Fence the area with 1.24 m (24.5 in) high plastic sheets
similar to plastics used to cover notebooks/books).

4. Use 1 meter long bamboo stakes to erect the plastic materi-
als. The stakes should be placed inside the plastic fence.

5. Install rat traps in four locations inside the fenced area.
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3. Insect Pests

Conduct regular AESA to monitor and observe the farm ecosystem.
This is helpful particularly in pest management. Observe and
identify harmful and friendly insects. If the level of damage is
not very significant, there may be no need to use chemical
pesticides.

The rice plants can tolerate and compensate up to 40% leaf
damage during the vegetative stage

Plant different varieties of rice.

4. Birds

Scare birds (either by using scarecrows or shooing).  Birds are
active early morning and late afternoon.

Susceptible rice growth stages are: 1) within one week after
seedings (direct-seeded); and 2) from milking stage to harvest.

Helpful Insects Harmful Insects
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5. Weeds

Level the field properly to
reduce weed incidence.

Practice rotary weeding
during the early growth
stage.

Practice proper water management.

Temporarily increase water level up to 5 cm at 2 weeks
after transplanting to let snails roam around and eat young
weeds (only applicable to areas with regular water supply).

6. Diseases

Select rice varieties that are resistant to diseases such as BLB,
blast, or tungro.

Use biorationals or “risk-free” pesticides. These are more
effective when used as preventive measures.

Plant different varieties of rice to discourage the spread of insect
pests, which are carriers of diseases (i.e. green leafhoppers are
known carriers of tungro)

Too much nitrogen especially during wet season enhances disease
incidence.
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List of the most common organic fertilizers
Source: Fertilizer and Pesticide Authority

Type of fertilizer Nutrient analysis 
(%) 

Recommended rate 
(kg/ha) 

Inorganic 
supplement rate 

(kg/ha) 
 N P K   
1. Commercial Organic 
Fertilizer (COF) 

     

Alpha SP  0.6 1.2 0.9 500 50 kg 14-14-14 
Likas Yaman  1.5 1.5 2.5 300 90-40-10 
Mirasoil Organic 1.5 3.7 1.3 500 40-20-0 
Agro Plus 1.9 4.4 2.4 133 60 kg 14-14-14 

87 kg 46-0-0 
Bodega Organic 4.9 4.9 3.0 1,000 ------------ 
Farmers Products 1.0 6.0 1.0 500 30 – 15 - 15 
ACDC Organic 2.0 5.0 1.5 400 ------------ 
Hi-Gro Tech Organic 2.0 5.5 2.5 300 40 - 20 - 0 
Kalikasan Organic  1.6 10.9 1.2 300 40 – 10 - 0 
Lakas Ani-Organic 1.0 5.0 3.0 600 40 - 10 - 0 
Manila Organic 2.0 3.0 2.0 150 60 – 20 - 20 
Organic 2000 1.8 11.0 0.6 600 80 kg 46-0-0 
Sagana 100  3.5 3.5 3.5 400 60 - 30 - 30 
Sanders’ Organic 3.0 4.0 5.0 350 80 – 60 - 0 
Savimco Organic 4.5 6.5 2.0 500 -------------- 
V-4 Organic 2.0 4.0 2.0 500 45 - 15 - 15 
VMC Enriched 2.5 6.0 2.0 500 ------------- 
Yama Bym 3.3 3.0 2.2 600 30 – 30 - 0 
2. Raw Chicken Manure 
(CM) 

4.0 2.0 2.3 2,250 200 kg 46-0-0 

CM 
 

2.4 
 

0.2 
 

2.3 
 

3,000  
 

60 – 20 - 30 (DS) 

Pelletized CM  1.5 1.5 1.0 200 40 – 20 - 20 (WS) 
60 – 20 - 20 (DS) 

3. Rice Straw Compost  0.6 0.1 1.4 7,800 kg rice straw 300 kg 46-0-0 
4. CRH 0.2 0.1 0.0 200 kg CRH 60 – 20 - 30 (DS) 
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PhilRice
PhilRice is a government-owned and -controlled corporation attached to the Department of

Agriculture. It was created through Executive Order 1061 dated 5 November 1985 (as
amended)  to help develop high-yielding and cost-reducing technologies so farmers can
produce enough rice for all Filipinos.

It accomplishes this mission through reserach, development and extension (RD&E) through
its central and branch stations coordinating with a network that includes 57 agencies and 95
seed centers strategically located nationwide.

PhilRice is an ISO14001-certified agency.

Its interdisciplinary programs are the following: (1) direct-seeded and (2) transplanted
irrigated lowland rice; (3) hybrid rice; (4) rice and rice-based products; (5) rice-based farming
systems; (6) policy research and advocacy; and (7) technology promotion. With these
programs, PhilRice develops and promotes technologies that are ecosystem-based, location-
and problem-specific, and profitable to the Filipino farmers.

for more information,
write, visit or call:

PhilRice
Central Experiment Station
Science City of Muñoz, 3119 Nueva Ecija
Trunklines: 63 (44) 456-0277, -0258, -0649,

-0426, -0433
E-mail: prri@philrice.gov.ph
Website: http://www.philrice.gov.ph
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Tel/Fax: (78) 664-2280, -2954
E-mail: san_mateo@philrice.gov.ph
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Batac, 2906 Ilocos Norte
Tel/Fax: (77) 792-4714, -4702
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