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Experience with the System of
Rice Intensification in Timor Leste

The System of Rice Intensification (SRI) is a natural resource management technology
that has supporters and opponents. Evidence of the technology’s impacts is mixed.
Recent research results from Timor Leste suggest that SRI can improve yields and
incomes of smallholder farmers when proper extension systems are in place.

Rice is the number one food crop
in large parts of the developing world.
This is especially true in Asia, but in
Africa, too, the importance of rice is
growing. Given population growth, ris-
ing demand and limited land resources,
further increases in rice yields will be
required. However, yield growth has
slowed down recently, and additional
inputs are facing diminishing returns.
Moreover, rice production with high
input regimes leaves a significant envi-
ronmental footprint; in some regions
excessive use of fertiliser, pesticides and
water has led to environmental prob-
lems, including the depletion of natural
resources. Heavily fertilised, continu-
ously flooded rice fields also contrib-
ute to greenhouse gas emissions and
climate change, while climate change
itself is likely to impact negatively on
rice production. In some regions, rice
farmers are already having to cope with
water scarcity and droughts. Future
yield growth must hence be accom-
plished with less reliable water sup-
plies, less environmental degradation
and less resource depletion.

How to achieve higher yields with
lower quantities of inputs is becoming
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the crucial question. Here we argue
that natural resource management
(NRM) technologies offer interesting
perspectives. This is demonstrated
by one concrete example, namely SRI
that smallholder farmers in Timor Leste
have recently started to adopt.

m NRM technologies

Recently, NRM technologies have
been proposed to improve the effi-
ciency of cropping systems in a sus-
tainable way. These technologies
build on integrated agronomic prin-
ciples, responding to a wide range of
challenges in different environments.
Prominent examples include conser-
vation agriculture, agroforestry and
organic farming, all of which have
attracted considerable attention over
the last few decades. NRM approaches
reduce the use of external inputs by
enhancing the potential of locally avail-
able resources through improved man-
agement practices. This is in contrast
to many conventional technologies,
such as high-yielding crop varieties,
where the innovation is related to a
particular input.

Unlike standardised input packages,
NRM technologies involve the adapta-
tion of practices to local conditions.
As a result, best practices in one place
cannot necessarily be generalised. This
is especially true in smallholder agricul-
ture due to highly diversified resource
endowments and farm management
options. Location-specific adaptation

may result in adoption patterns and
impacts that vary from one place to
another. This also makes impact assess-
ment more complicated, contributing
to controversies over the potential role
of NRM technologies on a broader
scale. The ongoing scientific and public
debate reveals that there are important
knowledge gaps concerning the ramifi-
cations of NRM technologies in theory
and practice.

m SRI principles and components

In rice production, SRl is one of the
most prominent natural resource man-
agement technologies. The aim of SRI
is to contribute to higher yields with
lower amounts of external inputs such




as seed, water and fertiliser through
better management of irrigation, soil
fertility and pests. SRl is a farmer-
centred innovation that originated
in Madagascar in the mid-1980s. SRI
methods have since been introduced
in almost 50 countries, including major
rice producers like India, China, the
Philippines, and Vietnam.

Based on the experience from Mad-
agascar, several SRl core components
were developed, including early trans-
planting, single seedlings, wide spac-
ing and intermittent irrigation (see
Table). Sometimes additional compo-
nents are recommended, including
organic fertilisation and regular weed-
ing, among others. Weeding is more
important in SRI than in conventional
rice production, because weeds spread
more rapidly under non-flooded con-
ditions.

m Adoption of SRl in Timor Leste

In Timor Leste, the System of Rice
Intensification has been introduced
since 2007 through a programme
jointly implemented by Deutsche
Gesellschaft fur Internationale Zusam-
menarbeit (GlZ) and the Timorese Min-
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SRI core components

Early

transplanting
Single
seedlings and tillering.

Wide spacing

active.

Intermittent
irrigation

roots and soil organisms.

Source: Noltze et al. (2013)

istry of Agriculture and Fisheries. The
rice sector in Timor Leste is constrained
by low levels of mechanisation, insuf-
ficient irrigation and weak transport
infrastructure. At the farm level, this
implies shortages of rice seeds, irriga-
tion water and chemical inputs.

To analyse SRl adoption and impacts,
we conducted a survey of close to 400
randomly selected households and also
collected soil samples from farmers’
rice plots. The data show that SRl adop-
tion rates vary regionally, and that even
among the SRl users partial adoption is
commonplace. Partial adoptionimplies
that farmers use SRI techniques only on
part of their total rice area. In addition,
different SRI components are adopted
to varying degrees. Regression analy-
sis demonstrates that socioeconomic
household characteristics tend to influ-
ence SRl adoption decisions. Participa-
tion in special training programmes
is an important factor, because SRI is
a knowledge-intensive technology.
Moreover, sufficient availability of fam-
ily labour is an important determinant
of adoption. SRI is relatively labour-
intensive, and, especially in the early
phase of adoption when farmers are
experimenting with the new system,
family labour cannot easily be replaced
by hired labour.

SRI farmer using mechanical weeding to

prevent excessive weed growth, enhance
soil aeration and incorporate biomass for
soil nutrient management.

Rice seedlings should be transplanted at an age of younger than
15 days to minimise the transplant shock.

Rice seedlings should be planted singly to permit better root growth

Rice plants should be planted in square patterns of a minimum
distance of 20 x 20 cm, in order to keep all leaves photosynthetically

Rice fields should be kept moist but not continuously flooded, in
order to minimise anaerobic conditions that hamper the growth of

However, socioeconomic character-
istics alone can explain adoption only
to a limited extent. Plot level character-
istics also determine the use of SRI. A
key factor is the availability of a techni-
calirrigation system that allows farmers
to control water levels in accordance
with SRl recommendations. Water
management by user groups may hin-
der SRI adoption, because then farm-
ers cannot control water levels on their
plots individually. Close proximity of a
plot to the homestead also increases
the likelihood of adoption, as this facili-
tates monitoring and experimenting
with the new technology. Improved
rural infrastructure could also help
reduce the time to reach plots at larger
distances. Finally, the decision to adopt
SRlis influenced by soil characteristics
and topography, including conduc-
tivity, loam content, and slope, which
are all related to water and nutrient
holding capacity. Ignoring such fac-
tors in SRI dissemination programmes
may lead to unsatisfactory adoption
outcomes.

m Adaptation through knowledge

The analysis in Timor Leste suggests
that successful adoption of SRI requires
a substantial amount of experiment-
ing with how to adapt the technology
and its components to location-spe-
cific conditions. While some degree of
farmer experimentation is desirable,
this can be quite challenging in terms
of knowledge, management time and
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the risk of failure. Frustrating experi-
ence entails disadoption and negative
publicity for the technology as a whole.
Hence, extension efforts have to be suf-
ficiently flexible and location-specific,
which requires new skills for extension
agents, including experience with par-
ticipatory learning.

Historically, public extension pro-
grammes have not always been very
effective in developing countries. Thus,
developing new cost-effective exten-
sion approaches isimportant. Without
improved extension models, wide-
spread and successful adoption of
NRM technologies is unlikely to hap-
pen among smallholder farmers. The
integration of local farmer knowledge
through community-based learning
and farmer-to-farmer transfer could
be promising to make extension pro-
grammes more sustainable.

m Yield and income effects of SRI

We also used the survey data from
Timor Leste to analyse the impacts of
SRl adoption on rice yields and house-
hold incomes. If one simply compares
yields on SRl and conventional rice
plots, the difference in our sample is
insignificant. However, such a compari-
son can be misleading due to possible
selection bias. Since farmers decided
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Rice harvest in
Timor Leste

themselves whether
or not to adopt the
new technology,
there may be sys-
tematic differences
between the charac-
teristics of adopters
and non-adopters.
Indeed, we find that
SRIfarmersin Timor
Leste are those that
operate under more
unfavourable con-
ditions. In other
words, without SRI, they would have
lower yields than other farmers. Con-
trolling for these differences, we find
that SRI adoption has a positive net
yield effect of 46 per cent. This sub-
stantial gain is the average effect for
the adopters. For farmers who have
not adopted, switching to SRI could
increase yields by an estimated eleven
per cent. These findings underline that
yield impacts are situation-specific,
which is in line with earlier studies on
SRI'in different countries.
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The impact of SRI on total house-
hold income is an average increase of
two per cent for technology adopters.
This effect is statistically significant,
but lower than what one might expect
when looking at the yield gains. The
reason is that SRl requires more labour
and management time from farmers,
which has to be subtracted from other
economic activities. While the revenue
from rice production increases through
SRI adoption, the income from other
sources is somewhat reduced. It should
be stressed, however, that the data
refer to the early stages of SRI adop-
tion in Timor Leste. With more experi-
ence, management time can possibly
be reduced, which could lead to higher
household income gains in the future.

Interestingly, when splitting up the
sample by farm size, income gains for

smaller farms of less than two hectares
are larger than those for relatively
larger farms. Household income effects
of SRI have not been analysed previ-
ously in the scientific literature.

m Outlook

SRl and other NRM technologies
clearly have the potential to increase
productivity while reducing the use of
external inputs. However, they are rela-
tively knowledge-intensive and require
local adaptation, so that successful
adoption by smallholders depends on
proper extension programmes. More-
over, SRI requires more labour and
management time, at least during the
early stages of adoption. The results
from Timor Leste and other countries
suggest that impacts of SRI are quite
situation-specific.

While SRI seems to be promising
in many situations, this technology
should not be seen as a substitute for
other innovations, such as improved
seed. There is still limited knowledge
about the interactions of SRI with dif-
ferentrice varieties. But the highest SRI
yields reported in the literature were
actually achieved with high-yielding
rice varieties and hybrids, suggesting
that breeding and agronomic innova-
tions are complementary. The devel-
opment of sustainable production
systems requires smart combinations
of various technologies.
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