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Biological control of insect pests for sustainable
agriculture in Thailand

Dr. Jiraporn Tayutivutikul
(Faculty of Agriculture, Chiang Mai University)

In the globalization era, Integrated Pest Management (IPM) is an alternative measure for farmers to
control pests in their field. However, [PM is very complicate and requires a lot of knowledge in order to
make it work properly. In contrast, it is very easy to purchase pesticides from stores. Chemical application
is common and it can be applied at any times and locations. Some farmers, hazard of chemical is neglected
due to their major concern on quantity of products. The more they can produce, the more they can earn.
That causes Thailand to face a major problem of overuse of pesticides. In 1992, statistics showed that
imported pesticide was 7,903 tons and was increased to 14,402 tons in the year 1996.

Until recently, some exported agro-products from Thailand were rejected due to pesticide residue
was over MRL. Ministry of Agriculture and Co-operatives, the Royal Thai Government, encouraged

farmers to reduce the amount of pesticide uses and support good agricultural practices (GAP) method.
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This new program, biological control of insect and pest for sustainable agriculture, has been launched to
farmers to produce good quality of agricultural products. With good collaborations among researchers
from Department of Agriculture, Department of Agricultural Extention, National Research Council and
universities, several methods are developed under the program. The advantages of using this program are
long term controlling of pests, conserving environment, and no harmful to any life species. The main
strategy of this program is to use living organisms to control insects, diseases and weeds. In other words,
it is a use of natural enemies to kill or control the pests.

Biological control activities in Thailand encompassed both basic and applied research and develop-
ment, field implementation, promotion of biological control through formal education, training and
extension programs, and regional and international collaboration. The overall activities include biological
control of insect pests, other pests and weeds of agricultural importance by using endemic and introduced
natural enemies. The utilization of predators for controlling agricultural pests was widely carried out in
the country. The effective predators were a predatory pentatomid bug, Focanthecona furcellata Wolff, and
green lacewing, Mallada basalis (Walker), using for controlling lepidopterous larvae in fruit and field crops.
In addition, lady beetle, Curinus coeruleus Mulsant, an introduced species from Hawaii, was employed for
the control of leucaena psyllid, Heteropsylla cubana Crawford.

The augmentative biological control has been progressing quite well in using the egg parasitoid
Anastatus nr. japonicus for the control of longan stink bug, Tessaratoma papillosa (Drury) by mass-rearing
the parasitoid using eggs of eri silkworm, Philosamia vicini Boisduval. The egg parasitoids Trichogramma
spp. were also mass-reared using eggs of rice moth, Corcyra cephalonica Stainton, for field application to
control cotton bollworm, Helicoverpa armigera (Hubner), in cotton fields and sugarcane moth borers, Chilo
spp., in sugarcane fields.

The microbial control agents was utilized for the control of certain insect pests. The use of NPV
viruses for conti‘olling H. armigera and beet armyworm, Spodoptera exigua (Hubner) were intensively
investigated. S. exigua was controlled successfully by the use of this virus in Thailand using the so-called
Chinese Method of making virus preparations. The entomopathogenic fungi, Metarrhizium anisopliae was
used for controlling larvae of rhinoceros beetle, Owyctes rhinoceros L. The utilization of parasitic
nematode, Steinernema carpocapsae, for the control of bark-eating caterpillar of fruit trees and flea beetle
larvae in soil of Chinese radish fields yielded a substantial success. Another microbial agent was an
entomopathogenic hacteria, Bacillus thuringiensis. This bacteria was commonly found in the market as
commercial microbial insecticide.

Attempts on the bhiological control of weeds of economic importance were also launched in Thailand.
The waterhyacinth weevil, Neochetina eichhorniae Warner, and seed bruchids, Acanthoscelides spp., were
employed for the control of waterhyacinth, Eichhornia crassipes, and giant sensitive plant, Mimosa pigra
L., respectively resulting in a partial success.

At present, biological control is an alternative program for farmers to control insects, diseases or
weeds in the field. However, it is not used worldwide, that might be due to lack of knowledge, not as
powerful as chemical method, low efficiency at the beginning of use. In long term, this method will be very
useful since amount of chemical application will be reduced, and hopefully, balance of living organisms
will return back to their naturally harmonious level.

Extension workers and researchers have to work side by side in order to obtain more information on
biological control, and disseminate outcomes of the hiological control research to farmers. In the future,
good agricultural practices will be regulated in every country that would like to be exporters of agro
-products into the world market. Hence, as one of leaders of agro-products export countries, Thailand has

to be alert and move fast on this issue.
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Agriculture in Bangladesh
‘Recent trends and agro-environment towards sustainability’

Mahbub Robbani

(Patuakhali Science and Technology University)

Bangladesh is predominantly an agricultural country where agriculture has been viewed as a funda-
mental contributor to the economy of the country. The climate of Bangladesh is subtropical with a distinct
but mild winter season. Most Bangladeshis earn their living from agriculture. About 84 percent of the total
population live in rural areas and are directly or indirectly engaged in a wide range of agricultural
activities. The agriculture sector plays a very important role in the economy of the country accounting
for 31.6 percent of total GDP in 1997-98. The government has therefore accorded the highest priority to
make this sector commercially profitable, technically feasible and environmentally sound. Labour inten-
sive farming, supplemented with organic fertilizer and green manure comprise traditional farming
practices of Bangladesh. However, the use of chemical fertilizers and pesticides has been included with the
introduction of high yielding varieties of different crops. Until recently, many reports have been published
regarding the environmental impacts of using agrochemicals in the crop fields. In this paper an attempt
has been made to summarize the recent agricultural trends and agrochemicals use profile of Bangladesh
in context of sustainable agriculture.

An investigation by the Food and Agriculture Organization (FAO) of the United Nations on the
current status of land productivity in Bangladesh revealed that there is a general trend towards declining
or stagnating crop yields. These adverse trends are considered to be due to the intensive cropping through
indiscriminate use of fertilizer and pesticides, use of irrigation water, total removal of biomass from the
agricultural fields.

Large scale use of different agro-chemicals has been a characteristic feature of modern agriculture.
Nearly half of all potential food crops of Bangladesh suffer pre and post harvest losses due to pest attack
which emphasizes the need for pest management. In Bangladesh, insects cause more serious damage to
agricultural crops than diseases. It is estimated that in Bangladesh approximately 4000 metric tons of
insecticides are being used in the crop sector annually (BBS, 1994). These include some banned items like
DDT, endrin, BHC, aldrin, dieldrin, heptachlore and also some over-toxic Indian items like thiodin.
Moreover, there are numerous pesticide products used by the farmers which are formulated by local
unauthorized companies (Khandaker, 1992). These toxic poisons have been reported to pollute soils and
water (both surface and underground), destroy aquatic lives worsen human as well as animal health and
adversely affect the natural food chains (Sattar, 1985). Until the last decade, almost all pesticides used in
Bangladesh were imported. There are no effective constraints on the types of pesticides imported and used
within the country. However, until recently, the impacts from agrochemicals use in Bangladesh are not
well documented.

Currently environmental issue has drawn the attention of every nation and is becoming an increasing-
ly important factor, because the global environment is changing rapidly. The environmental crisis happens
from air, water, soil, noise, pollution and unforeseen natural hazards. Besides, agricultural practices such
as land cleaning, burning, ploughing, leveling, fertilization, irrigation and pesticides spraying are causing
the irregularities and deficiencies of the physical environment when these operations are done in the
farmers field. The farmers and farm women of Bangladesh have been using fertilizers, pesticides and
irrigation water to the crop field for a long period. Conversely, vast majority of the countries farmers are
still in darkness about the environmental degradation which has been creating problem for maintaining

environmental balance.
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Due to indiscriminate use of insecticides the population of pollinators, predators and other friendly
insects are decreasing day by day. Moreover, growing resistance of insects against insecticides and
outbreak of secondary pests have also been noticed in Bangladesh in the recent years. Using synthetic
fertilizers are also causing degradation of soil properties that can particularly diminish organic matter
content of soil, threaten soil flora and faunal population at an alarming rate (Farouk and Salman, 1996).
Considering these negative impacts of agro-chemical based agriculture, the idea of sustainable agriculture
starts taking shape in the country during the recent past (Goni, 1997). The concept of sustainable
agriculture refers to the successful management of resources for agriculture to satisfy changing human
needs while maintaining or enhancing the quality of the environment and conserving natural resources
(TAC/CGAIR, 1988). According to this concept, therefore there is a greater emphasis for use of naturally
operating regulatory mechanisms in order to safeguard the environment, protect the predators and
parasitoids and thereby ensure sustainable agricultural growth.

Intensive farming and the warm and humid climate of Bangladesh are favorable for the rapid
development of pests and diseases of crops. To overcome this unfriendly situation, the Government of
Bangladesh in its New Agricultural Extension Policy (NAEP) has adopted the strategy to promote
environmentally sound agricultural practices. For example, Integrated Pest Management (IPM) has been
recommended instead of widespread use of the hazardous practices like agro-chemicals (MOA, 1996). IPM
is a broad ecological approach to pest control using various management tactics in a compatible manner.
It advocates pest management by a combination of several control tactics without relying heavily on
pesticides. IPM provides a long-term strategy for minimizing crop losses caused by pests with least
possible cost to the farmers and without adverse environmental impact. Since IPM has a holistic approach
to crop production based on ecological understanding it is often referred to as Integrated Crop Manage-
ment (ICM).

Indeed, IPM advocates the following: i) Growing a healthy crop (this includes all aspects of crop
production such as management of soil, water, fertilizer, weeds, pests etc.) ii) Conservation and
augmentation of natural enemies (biological control agents) of crop pests iii) Use of pest tolerant or
resistant varieties iv) Use of cultivation practices that can minimize the incidence of insect pests and
diseases v ) Mechanical means of controlling pests vi) Monitoring fields by the farmers on a regular
basis vil) Income generation activities such as ‘ail’ cropping in rice fields and rice cum fish and prawn
culture viii) Pesticide can be used as a last resort in managing pests and diseases, but in that case priority
should be given to botanical and bio-pesticides. In Bangladesh, not only the GOs but some NGOs have also
undertaken programmes to popularize environmentally friendly agricultural practices. These include
organic farming, ecological agriculture, biocontrol, botanical extracts, cultural management and improve
cropping patterns etc.

Using agrochemicals has become essential inputs for the cultivation of HYV rice and other crops of
Bangladesh. In true sense, it is difficult to replace or eliminate the use of agrochemicals at this stage.
Because, the natural resistance mechanism of HY Vs against pests and diseases is significantly low and
these crops require huge amount -of fertilizer nutrients for higher yields. Consequently, they need to be
protected by chemical pesticides. Therefore, elimination of the use of agrochemicals may give rise to a
total collapse of HYV cultivation of the country. On the other hand, due to economic, demographic and
modern market situations, the farmers of Bangladesh need higher production. Cultivation of HY Vs is
therefore, unavoidable for them. Alternative management practices are sought to minimize this dilemma
situation. However, in the light of sustainable agriculture, the best approach to control pest would be an
integrated one in which biological, mechanical, cultural and chemical measures compliment to each other

to be followed for the betterment of whole ecosystem.
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