Rice field planted with strips of flowering plants along levees for ecological engineering (Leonardo V. Marquez (Philrice, Nueva Ecija,

Philippines))

Ecological engineering for biological pest control in lowland rice agroecosystems

@8dw)

Ecological engineering in lowland rice agroecosystems by planting of flower strips in
rice fields as habitats for beneficial arthropods which control pests.

To counteract the negative impact of agricultural intensification, in particular the loss of
biodiversity and ecosystem services, more sustainable management for crop land and
surrounding habitats is required. ‘Ecological engineering, in this case meaning the provision
of habitats for beneficial arthropods, has recently gained considerable attention as a method
of reducing pesticide input, through stimulating biological pest control by natural enemies.

Purpose of the Technology: The concept of ecological engineering is aimed primarily at the
regulation of pest species, through the provision of habitats for their natural enemies.
However, other ecosystem services, such as pollination and cultural services, may
simultaneously be enhanced by using the same measures. One such measure, which is
popular and effective in temperate countries where agro-environmental schemes are
implemented, is the planting of flower strips as habitats.
In intensively managed tropical rice production systems, biological pest control, pollination
services and landscape aesthetics could also benefit from the establishment of flower strips
on the bunds within irrigated fields. The specific aim of the technology featured here is to
increase biodiversity in rice fields and provide habitats for beneficial organisms such as
predators of rice pests (e.g. spiders) or parasitoids (edg. hymenopteran parasites), which in
turn will help to minimize the use of pesticides. An additional benefit is landscape
beautification.

Establishment / maintenance activities and inputs: The process comprises collecting seeds of
flowering plants (e.g. flowering annuals such as Melampodium divaricatum) and plantinﬁthem
in a nursery. After a month or so they can be transplanted into rice fields on bunds, with a
strip size of 0.25 x 5 metres, and a distance between strips of 5 metres (to enable access for
farm operations such as fertilizer application). Farmers are requested not to spray
insecticides when they test this system. The flowering plants should be pruned during the
fallow period in the wet season; and they will require watering during the dry season when
rice is cropped. The flower strips will need to be replanted after the rice crop is harvested, if
an annual species are chosen.

Natural / human environment: While this SLM technology is for an irrigated rice ecosystem in
the center of the island of Luzon in the Philippines, it has already been applied in other rice

producing areas - for example in Vietnam and, with some adaptations, should be applicable

toirrigated lowland rice production systems throughout Southeast Asia.
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Rice field planted with strlps of flowering plants along levees for ecological engineering (Leonardo V. Marquez (Philrice, Nueva Ecija,
Philippines))
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Flowering plants planted around rice field (e.g. annuals such as

Melampodium divaricatum)

Location: Maligaya. Mufioz, Nueva Ecija, Philippines

Date: 14 March 2016

Technical knowledge required for field staff / advisors: low

Technical knowledge required for land users: low

Main technical functions: Biological pest control reduces pollution by

agro-chemicals

Secondary technical functions: promotion of vegetation species and

varieties (quality, eg palatable fodder), spatial arrangement and

diversification of land use

Aligned: -along boundary

Vegetative material: O : other

Number of plants per (ha): 800

Spacing between rows / strips / blocks (m): 5

Vertical interval within rows / strips / blocks (m): 5

Other species: annual flowers, e.g. Melampodium divaricatum
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Author: Martin Wiemers, Philrice, Nueva Ecija, Philippines
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Costs are given for the first year of testing. If flower strips with
annual flowering plants will be planted recurrently, then

1. Flowering plant seed collection (J aug[] :Jsd‘naﬂ.uﬁ[lFallow period)

2. Flowering plant nursery establishment ([ asz[] agwaaugiFallow period)
3. Transplanting flowering plants (0 awz[] adwaaufifvegetative stage of rice)
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‘establishment’ costs will be the same each year.
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1. Flowering plant maintenance, i.e. trimming, removal of volunteer seedlings out of the strips and thinning during cropping season. Watering

and replacement in times of long drought fallow period ([ asz[] ad®aauffrice cropping season)
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e Farmers save money by reducing pesticide use Stinauchitecuala
e Additional work for farmers Incorporate activities in traditional
How can they be sustained / enhanced? Present research study rice growing activities
results to farmers e To achieve maximum impact, neighboring farmers and fields
e Ceasing or reducing pesticide use improves farmers' health should also reduce the use of pesticides and agro-chemicals A

management plan for the whole area needs to be developed
How can they be sustained / enhanced? Educate farmers in the

harmful effects of pesticide use 2099y / 2.3 / 00w §): hinIFsusywus) 29jtfdsusyy

i, - o tag3tinaucitecuala
aoaucduce): HinFsusyuws) 2sydfdsudyucs) e Does not solve all problems with pests, i.e. pest outbreaks are
* Enhances biodiversity in rice ecosystem still possible Develop integrated pest management, e.g. use
pesticides only in emergencies, and/or develop an insurance
How can they be sustained / enhanced? Continue demonstration system for farmers.
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e Helmholtz Centre for Environmental Research (UFZ) - [] oSy
e Philippine Rice Research Institute (PhilRice) - AISIBY
e Rice ecosystem services (LEGATO) - W8Ty
0 epaw
e Book project: Making sense of research for sustainable land management (GLUES)
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e Westphal, C. et al. (2015) Promoting multiple ecosystem services with flower strips and participatory approaches in rice production
landscapes: http://dx.doi.org/doi:10.1016/j.baae.2015.10.004

e LEGATO website: http://legato-project.net/

This work is licensed under Creative Commons Attribution-NonCommercial-ShareaAlike 4.0
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