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What is IPM?
Integrated pest management, or IPM, is the practice of combin-

ing the best available tools and techniques to reduce pest popula-
tions to nondamaging levels. IPM does not prescribe any single pest
control method because this may not be successful over a long
period of time. It is therefore a decision-making process that com-
bines biological, cultural, and chemical methods in implementation.
The use of pest-resistant rice varieties and natural enemies are
ways to control pest populations. Spraying of pesticides are also used
but only when necessary and when all other pest control techniques
have been considered.

Can IPM be used on all pests?
Yes. IPM is applicable to all pests especially when properly planned

and implemented.

When are organisms considered pests?
 An organism is considered a pest when it reduces the yield of

the rice plant. Pests feed on, attack, and destroy the plant.

What are the major pests of the rice plant?
The major pests of rice plants are insects such as black bugs,

rice bugs, brown planthoppers, white backed planthoppers, green
planthoppers, and stemborers; pathogens that cause tungro, sheath
blight, and bacterial blight; weeds; snails; rodents; and even birds.

PEST (stem borer)

What are natural enemies of pests?
Natural enemies are also known as

beneficial organisms or friends of the rice
plant.They help control pest populations in
rice fields by attacking these insect pests.
They can be naturally occuring or introduced
in the area. Natural enemies are lady
beetles, damselflies, dragonflies, spiders,
wasps, grasshoppers, and some NATURAL ENEMY (wolf spider)
pathogens that infect the eggs and larvae
of insect pests.
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How can natural enemies help in pest management?
Natural enemies feed on pests thus they help reduce the pest

population. However, in cases of pest outbreak, relying on natural
enemies alone is not enough.

Is there a difference in IPM then and now?
Yes. IPM then dealt mostly on insect pests only. Any insect feed-

ing on the plants (rice) was considered a pest regardless of whether
damage can cause reduced yield or not. The impact of natural
enemies was not emphasized in the development and implementa-
tion of IPM.

IPM of today is more on decision-making based on the
agroecosystem analysis. It deals with different concepts such as:

1. An organism is not a pest unless it reaches intolerable
levels. Damage of most leaffeeders does not cause

significant reduction in yield, hence are not considered pests.

2. The ecosystem is the management unit. The whole ecosystem
must be considered and not only the rice paddies. Nonrice
habitats around the rice paddies are part of the ecosystem to
be considered. The farmer and his family, his animals, etc. are

also part of the rice ecosystem.

3. Natural control must be maximized before artificial control
intervention is planned. Natural control (besides the abiotic
factors) includes the predators, parasitoids, and pathogens that
are naturally occurring in the field. These need to be enhanced
and conserved by proper cultural control practicesand
minimizing pesticide applications.

Is there a difference in yield between an IPM farmer and a
non-IPM farmer?

There is no significant difference in yield between an IPM farmer
and a non-IPM farmer. However, considering income, health and
environmental costs of both farmers, there is an advantage for the
IPM farmer. An IPM farmer does not have to spend much on chemi-
cals to control pests in his fields, which would mean extra savings
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for him. The use of less chemicals would also mean less risk on
human health and the environment. A non-IPM farmer, that uses
more chemicals, would spend more than the IPM farmer and con-
tribute to possible health and environmental hazards.

Can insecticides be applied when one is using IPM?
Yes, especially in cases of pest outbreaks. But apply pesticides

cautiously and only when necessary and economically efficient.

Why discourage insecticide spraying?
Because the use of these chemical could cause health and environ-

mental problems if used indiscriminately. It also kills the natural en-
emies that help control the insect pests. Lastly, it is an added cost to
the farmer, that is why it is discouraged.

What are the adverse effects of insecticides on natural
enemies?

A typical rice field has 800 species of natural enemies, a lot
more compared with the insect pests. Natural enemies help control
95% of insect pests even without the use of insectides. When insec-
ticides are used, both insect pests and natural enemies in the rice
field are killed because the chemical cannot distinguish pests from
natural enemies. Insect pests recover faster from this damage than
natural enemies. Because of this, natural enemies are out numbered
by pest causing pest resurgence and outbreaks. Resurgence is the
sudden increase of a pest population following an indiscriminate use
of pesticide.

Why are insecticides not recommended in the early stages
of the rice crop?

In the early stages of the rice crop, the most common rice
feeders are the defoliators such as the whorl maggots, caseworms,
leaffolders, and armyworms. Many farmers think that the damage
of these pests reduces yield, which is not true. The damage they
cause is minimal at this stage and the plant could easily recover
from their attacks. Hence, insecticides are not necessary.
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What insect pests attack at each growth phase of the rice
plant?

Can whorl maggot damage reduce yield?
No. Whorl maggots attack the crop at the early vegetative

stage and plants generally recover from their damage resulting in
no yield loss.

Will leaffolder attack during the flowering stage reduce
yield?

No, except on rare occasions when leaffolder infestation is
extremely high. At the flowering stage, the development of
leaffolder larvae is low. Their feeding rates are also low during this
stage. Therefore, there is no significant difference in yields be-
tween defoliated and non-defoliated rice plants at the flowering
stage.

Why are there occasional BPH outbreaks?
Under normal conditions, BPH population is kept in nondamaging

levels by natural enemies. When these natural enemies are lost, BPH
outbreaks occur. Natural calamities, such as droughts and floods, are
unfavorable to natural enemies. BPH, on the other hand, have well-
adapted ecological characteristics that enables them to survive such
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Plant  Growth Phase Insect Pests
Vegetative/Tillering Phase Whorl maggots, caseworms,

leaffolders, green horned
caterpillar, green semi-looper,
cutworms, armyworms, green
leafhoppers (GLH), brown
planthoppers (BPH), white backed
planthoppers (WBPH), and larvae
of stem borers

Reproductive Phase Leaffolders, stem borers, GLH,
and BPH

Ripening Phase Rice bugs that feed on the grains
especially at milking stage



calamities. Because of this, BPH population out numbers its natural
enemies. This causes the occassional outbreak of such pests.   This
could also be aggravated by indiscriminate use of insecticides that
further reduces the natural enemies in the ecosystem.

Is it necessary to spray insecticides on yellow stem borers to
prevent their attack?

No, unless moth population is extremely high. Stem borers are
difficult to control with insecticides because their eggs, larvae, and
pupae are found inside the stem of the rice plant. The insecticides
cannot penetrate inside the stems. Natural enemies are better con-
trol agents for these pests.

Can the rice plant compensate for deadhearts and
whiteheads?

Yes. Deadhearts may appear to be serious, however, high-
tillering rice varieties can replace lost tillers caused by deadhearts. A
vigorous and well-nourished crop generally does not suffer yield loss
since it could compensate for deadhearts.

However, panicles with whitehead damage could not be replaced.
Despite this, the plant could still compensate for such loss. White-
head incidence rarely reduces yield.

When a farmer sprays insecticides, will insect pests from
his field transfer to neighboring fields?

No. Field experiments show that insect pests could not transfer
from a sprayed field to an unsprayed field immediately after apply-
ing insecticides. These insects may be mobile but could not redis-
tribute that fast. The chances that pests transfer from the sprayed
field to the unsprayed field is low.

What is the importance of resistant varieties in IPM
programs?

Resistant varieties are ideal for reducing pest problems. The use
of resistant varieties is a cheap technology for IPM. It is easiest to
introduce, least hazardous to the environment, and is compatible
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with natural enemies. Resistant varieties allow pest populations to
remain on the plants, where they can be easily available hosts for
natural enemies. However, they are difficult to develop.

What is Bakanae?
Bakanae disease is caused by the fungus Gibberella fujikoroi.

This seed borne disease seldom causes yield loss. They are common in
high yielding varieties such as PSB Rc82 and IR42. High yielding variet-
ies are believed to have a high level of growth hormone (Gibberellic
acid).

How did IR 64 become susceptible to tungro?
When IR64 was released in 1985, it had resistance to the GLH, the

carrier of the tungro virus. The resistance of IR64 to the GLH
protects the plants from tungro infection because the insects do not
prefer to feed on this variety and their development was seriously
affected. However, IR64 became popular and farmers widely planted
it continuously over a long period of time. This resulted in the adapta-
tion of GLH on this variety, which led to the “breakdown” of IR64’s
resistance to tungro virus brought by the GLH.

How can tungro disease be managed?
Tungro is caused by two different viruses. Only the GLH, locally

called “berdeng ngusong kabayo”, can transmit the virus to the rice
plant. These insects feed primarily on rice.

Management of tungro disease:
1. Plant resistant varieties. It is the most economical means of

preventing tungro.

2. Destroy stubbles right after harvest by plowing and harrowing
to reduce the number of GLH and tungro hosts.

3. Plant in synchrony (within a month of the general planting time)
to avoid GLH population buildup.

4. Regularly inspect field for early disease detection.  Destroy the
plants showing symptoms of stunting and leaf yellowing, and look
for the presence of GLH. Do not spray if diseased plants are not
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present. The critical time in the development and spread of tungro
is within 6 weeks after transplanting.

5. Observe a fallow period of at least a month to eliminate hosts of
the viruses and vectors.

Does too much fertilizer result in disease occurrence?
To some extent, yes. Too much fertilizer could induce fungus and

bacterial diseases such as bacterial leaf blight, bacterial leaf streak,
sheath blight, sheath rot, and blast.

What is the effect of weeds on rice?
Weeds compete for nutrient uptake with the rice plant. Weeds

infestation reduces yield by 44-96% depending on the rice culture. It
increase production costs in terms of labor in weeding and purchase
of herbicides. It could also reduce grain quality and serve as alternate
hosts of pests and diseases.

How can weeds be controlled?
1. The best and cheapest means to control weeds involves combined

use of cultural management practices like thorough land prepara-
tion, use of weed free seeds, crop rotation, good water manage-
ment, and shading or mulching.

2. Ducks could also be used to control weeds in rice paddies where
straight row planting is used. At twenty-five days after planting,
when the crop reaches 20 cm in height, ducks can be allowed into
the rice paddy without damaging the crop. The constant feeding
and trampling of the ducks will make the soil soft and muddy, thus

inhibiting the growth of weeds. At the same time,
weeds growing in between the rows of rice

will be incorporated into the mud.
The ducks will also eat broad-

leaf weeds and sedges.  They
also reduce pest population by
eating the insects (e.g., moths
or stem borers, hoppers, mole
crickets, etc.) and golden
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snails found at the base of the rice crop. (Source: Agribusiness
Digest Jan 2002).

3. A new technique known as the stale seedbed technique has been
found to be efffective in reducing weed seeds and tubes in the
soil. This is done either by plowing and repeated mechanical har-
rowing during fallow period or by single harrowing followed by
glyphosphate application (chemical), with 2-3 weeks interval be-
tween each operation.

4. In cases where there are heavy infestation of weeds, herbicides
suitable for rice in transplanted, wet-seeded or dry-seeded fields
may have to be used.

Does using the same herbicide for a long time make weeds
resistant to that herbicide?

Yes. Using the same herbicide for a long period of time could
result in the emergence of herbicide-resistant weeds. It is important
to remove the weeds that survived after applying herbicides. This
would prevent the buildup of potential herbicide-resistant weeds.
Changing the type of herbicide to be used every application could
also lessen this possibility.

How can golden kuhol be controlled?
Continuous destruction of golden kuhol or golden apple snail (GAS)

eggs, hatchlings, and adults in a community-wide effort is the best
way to control GAS.

Suggested strategies to facilitate collection and destruction of GAS:

1.  During the last harrowing, con-
struct canalets (at least 25 cm
wide and 5 cm deep) in the
paddies along the edges of the
levees.  Provide with 10-15 m
distance between canalets.
Upon draining the field, GAS
will concentrate in these
canalets, thus facilitates easy
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collection and destruction of GAS (it also facilitates and minimizes
the use of molluscicides).

2. Pasture ducks during land preparation up to the last harrowing
and right after harvest as they feed on small GAS.

 3. Place wire or woven bamboo screen on the main irrigation water
inlet and outlet to prevent entry and to facilitate collection of
trapped GAS.

4. Put attractants such as old newspaper or any indigenous materi-
als (e.g., leaves of gabi, banana, papaya, and trumpet flower)
along the levees of the paddy to attract GAS and facilitate
collection.

5. Put bamboo stakes on waterlogged areas in the paddies or near
canals for adult GAS to lay their eggs. Through this, collection
and crushing of GAS eggs is easier.

6. If GAS is a big problem, transplant 25-10-day-old seedlings of
early-maturing varieties. In the rice areas of Cordillera high-
lands, use 30-35-day-old seedlings of late-maturing varieties.

7. Drain the field occasionally to limit snail mobility and feeding
activity during transplanting.

Q&A on Integrated Pest Management

How can rats be controlled?
Rats can be controlled by limiting their food and habitat. This is

effectively done through a community-wide effort.

Suggested methods of rat control:

1. Physical/mechanical methods such as blanket system or “drive”,
destroying burrows, and flame throwing.

2. Using the trap barrier system is also a very effective techique. For
every 10 hectare adjacent rice area, allot a 20x20 meter area in
the plot for planting rice to be used as bait. Use aromatic and
good eating quality varieties and plant it a month before regular
planting. Fence the area with 1.24 meter high plastic sheets and
support it with 1 meter long bamboo stakes. Make sure that the



trap barrier system
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stakes are placed inside
the plastic fence. In-
stall rat traps made
of screen wires in
four locations inside
the fenced area.

3. Cultural methods
such as synchronous
planting, field sanita-
tion, and reduction of
levee size to 6X8 inches
to make it unsuitable
to burrow in.

4. Chemical control such as use of rodenticides (acute or chronic)
and fumigants.

How can birds be managed?
Thirty to forty percent of the bird population could be managed by

baiting before flowering for 3-4 days. Bait may be palay (10 kg)
soaked for 24 hours in 1 kilo Carbofuran. After the palay is removed
from the chemical, it is scattered in places where birds take their
bath.
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PhilRice
The Philippine Rice Research Institute (PhilRice) is a government-owned and controlled

corporation created through Executive Order 1061 approved on Nov. 5, 1985, which was
amended by EO 60 dated Nov. 7, 1986 and EO 76 dated March 4, 2002 to help develop high-
yielding technologies so that farmers can produce enough rice for all Filipinos. PhilRice
accomplishes this mission through research, technology promotion, and policy advocacy,
which are implemented through a network that includes 57 agencies and 95 seed centers
strategically located nationwide.

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

for more information,
write, visit or call:

PhilRice Maligaya
Science City of Muñoz, 3119 Nueva Ecija
Tel: (044) 456-0113, -0258, -0277
Tel/Fax: (044) 456-0112; -0651 local 511;

-0652 local 515;
E-mail: philrice@mozcom.com
Website: http://www.philrice.gov.ph

PhilRice Los Baños
UPLB Campus, College, 4031 Laguna
Tel: (049) 536-3631 to 33, -3635
Tel/Fax: (049) 536-3515
e-mail: philrice@laguna.net

PhilRice San Mateo
Malasin, San Mateo, 3318 Isabela
Tel: (078) 664-2280, -2954
Tel/Fax: (078) 664-2953
e-mail: philrice_isabela@digitelone.com

PhilRice Batac
17 Tabug, Batac, 2906 Ilocos Norte
Tel: (077) 792-4714
Tel/Fax: (077) 792-4702; -4745; -2543
e-mail: philrice@ILN.CSI.com.ph

PhilRice Midsayap
Bual Norte, Midsayap, 9410 North Cotabato
Tel: (06422) 97242 • Tel/Fax: (06422) 98178
e-mail: philrice@microweb.com.ph

PhilRice Agusan
Basilisa, RTRomualdez, 8611 Agusan del Norte
Tel: (085) 818-2277, -3377
Tel/Fax: (085) 818-4477
e-mail: cvces001@cdo.philcom.com.ph
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