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Abstract

The prospects of sustainable crop production technologies in East Timor were
discerned with relevant case studies and experimental data. An overview of the
agricultural development in East Timor with particular emphasis on the traditional
farming and cropping systems was presented complemented by the discussion on
the aspects of agricultural mechanization and technological change and their socio-
economic ramifications on food security. Empirical data from tillage trials,
established both in East Timor and New Zealand, were gathered and discussed in
the quest for a better understanding of tillage effects on soil structure and crop

production environment.

The agro-climatic zones of East Timor provide a well-defined set of ecological
boundaries upon which further collaborative research work can be developed.
Given land resources as one of the major capital investments in agriculture
development, the drive towards improvement and technical change in agriculture
should be directed in a balanced combination, whenever appropriate, between
technologies of /and-saving (hybrid seeds, irrigation, and drainage) or /labour-saving
(mechanization, herbicides, varieties and cropping techniques) characteristics.
Moreover, the justification for acquiring an improved technology for traditional
farmers, to some extent, needs to conform to the features of their subsistence mode
of farming. The emphasis in technology dissemination, therefore, will have to shift

from communication to education.

Experimental results of this study on the effects of tillage, and no-tillage in particular
as a form of conservation tillage, on the edaphic changes affecting cropping
environment generally concur with the findings known in the literature. Organic
carbon levels are generally restored with cropping in East Timor. In addition, soil
bulk density and crop grain and biomass yield were not affected by tillage
treatments. Soil compaction was significantly affected by tillage as shown by data
from the Palmerston North experiment. Soil aggregate stability in the 0-10 cm
topsoil was similar under all the tillage treatments. Manual tillage (MT) had the

greatest number of soil aggregates on sieve after a 30-minute wet-sieving (68.3%)



Xviii
followed by no-tillage (NT) (65.1), permanent pasture (PP) (62.6) and conventional
tilage (CT) (56.5). Similarly, the top 0-10 cm soil under MT had significantly larger
macroporosity (16.4%) than CT (9.23), NT (11.5), and PP (10.6). MT and CT
significantly reduced the total C whereas N levels were significantly decreased by
tilage (CT, MT and NT) compared to permanent pasture at the top 0-10 cm soil
layer. Barley grain and biomass were unaffected by tillage whereas potato tuber
yield and biomass were significantly less under no-tillage. Conventional tillage
significantly increased water runoff but produced less leachate compared to no-till
and permanent pasture. Total soil sediment loss was significantly lower under PP
(95.8 kg/ha) and NT (132.9) compared to CT (3556.7) and MT (4652.2). pH of water
runoff was significantly reduced under tillage treatments compared to that from

permanent pasture whereas nitrogen losses were unaffected.

There are at least four major public policy components that will play vital roles in the
development of sustainable crop production technologies in East Timor: (i)
Agricultural research and development (ii) Agricultural extension (iii) International
and regional networking (iv) Shift of policy focus. The policy approach needs to be
decentralized and broad-based and conservation agriculture should be promoted as
opposed to conventional production agriculture. Three major areas for the future
research agenda include: (i) Integrated Farming Systems (ii) Soil tilage and erosion
(i) Applied science and technology. The last component may cover disciplines such
as: food policy analysis, farm machinery selection and testing, soil testing and
mapping, land evaluation and GIS, bio-energy technologies, improved local seed
varieties, adaptive fodder crops for improved grazing and pasture management,
appropriate agro-forestry and soil and water conservation technologies and cash

crop initiatives.



XiX

ACKNOWLEDGEMENTS

After a being long overdue, this thesis came to an end, and | must first and foremost
praise Lord the Almighty for granting me the strength and perseverance to get
through these long years of study. His blessings were also sent through many
generous people without whom this study could not reach this far. My deepest
gratitude goes to Prof. Peter Kemp for his invaluable contribution to this study as my
Chief-Supervisor. His patience and guidance through the experimental and writing
phases is very much appreciated. Despite being 'extra’ student for him, it did not
make me less extraordinary, on the contrary, | was, in times, given special time and
priority. | thank Assoc. Prof. Alex Chu, my Co-supervisor, for being with me from the
beginning until the end, and for his critical thinking which helped setting up the
direction of this study, and for his trust and friendship. My thanks are also due to Dr.
Ashraf Choudhary and family for their support and friendship, which counts back to
my early years at Massey University. Dr. Choudhary helped with the talks with
MFAT-NZ for the scholarship and later gave invaluable support during the first two
years of my doctoral study.

There are a number of staff at Massey whom | like to thank for their help, support,
encouragement, and assistance: Dr. Dave Scotter and Dr. lan Yule for the fruitful
discussions; Mark Osborne, Tom Todd, and Craig McGill for their help during my
field experiments; Bob Toes, lan Furkert, Ross Wallace, James Hanly, Glenys
Wallace and Ann West for assisting me during the laboratory work. Mr. John Dando
of Landcare Research helped me a lot with the analysis of soil physical properties,
which | sincerely appreciate. The NZAID and the ISO of Massey University are
tremendously supportive with the financial assistance and on other logistic matters
during my stay in New Zealand. To them | owe a very deep debt of gratitude. I'm
also thankful for the Helen E. Aikers scholarship received during the extended

period of my study.

The cheerfulness and a joyful environment to study on campus count a lot, and |

thank my international friends, too many to count individually, for providing me with



XX
plenty of these. | must pay special tribute to my friends at ETZA-NZ, Bhoj Bahadur

Kshatri and Maya Kshatri, Zeferino Tilman and Duljira Sukboonyasatit, Tearoa and
Josephath, and Helder and Magy da Costa for their countless help, particularly
during the last months of my stay in New Zealand, prior to the completion of this
thesis. Soccer has been an ‘addiction’ which | developed by accident, and to my
soccer team-mates, kiwis, Pakistani, and international, | extend my sincere

appreciation for their warm friendship.

| owe immense gratitude to many people in East Timor, my homeland, especially to
HE Eng. Estanislau da Silva, Minister of MAFP; HE Mr. Francisco Benevides, Vice-
Minister for Coffee and Forestry; Mr. César da Cruz, State Secretary for Region |V
(formerly Permanent Secretary of MAFP); and Eng. Mario Nunes, National Director,
Forestry Division and many other MAFP officers for their support and assistance
during the East Timor fieldwork. | sincerely thank Mr. Jodo Tilman for allowing me to
set up experimental plots on his farmland and my cousin Mario Romualdo Soares
who helped monitoring the experiments. The friendship and moral support from my
colleagues in East Timor especially Jodao Saldanha, Anacleto Ribeiro, Marcelino
Magno, Francisco Guterres, and staff members of TIDS, and Estanislau Saldanha
and Joao Cancio of DIT are gratefully appreciated. | am also deeply grateful for the
love and constant prayers from my parents, my parents-in-law, and a multitude of
relatives. Lastly, | devote my final words of appreciation to my wife Natalia Viegas
and our beautiful children Sheena, Shannon, Semantha, Egidio and Victor Dias

Viegas for their caring love and sacrifice over many long years in New Zealand.

To the proud farmer of East Timor | dedicate this humble work.



