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Foreword 

This Annual Research Report describes the activities of the Seeds of Life 2 (SoL) 

Program in Timor-Leste during its second year of implementation.  SoL is a program within the 

Ministry of Agriculture and Fisheries (MAF) of the Democratic Republic of Timor-Leste 

designed to evaluate, recommend and distribute superior crop varieties with the aim of improving 

the nationôs food security. 

SoL-sponsored research and seed multiplication activities were concentrated in the 

districts of Liquiça, Manufahi, Baucau and Aileu during 2006-2007. In the wet season of 2007-

2008 the program expanded into the districts of Manatuto and Ainaro, with the possibility of 

expanding to other districts in the following years. This will allow improved crop technologies to 

be evaluated over the full range of agro-ecological zones existing in Timor-Leste. Farmers 

involved with the program are able to evaluate improved new varieties identified in the research 

program and multiply suitable seed for use under their own conditions. More than 1,000 trials 

were established on farmersô fields during the 2006-2007 season.   

Analysis of trials revealed that a number of the evaluated varieties were superior to locally 

grown germplasm in terms of yield and, in many cases, quality.  A Variety Release Committee 

was established and the MAF released a total of 7 varieties for general cultivation: two varieties 

of maize, one rice, three sweet potatoes and one peanut. The newly released varieties were 

assigned local names. The new maize varieties are known as Sele and Suwan 5, rice as Nakroma, 

sweet potato as Hohrae 1, Hohrae 2 and Hohrae 3 and peanut as Utamua. Seed of these crops are 

now being multiplied on Government stations and on farmersô fields for distribution to interested 

farmers. The release of improved varieties is a significant achievement for the Ministry and we 

envisage that nation-wide yields of these crops will increase as farmers adopt the new varieties.   

Government research facilities were also improved through SoL. The Betano Research 

Station in Manufahi was extensively rehabilitated during the year. Five new buildings were 

constructed and others refurbished. In addition the station was fenced and irrigation equipment 

installed. Laboratory equipment, a tractor and a seed cleaner machine were allocated to the 

Research Station. These improvements are part of the long term MAF plan to develop a strong, 

well-equipped agricultural research system in Timor-Leste. 

This report provides an overview of SoL activities from 2006-2007. Most research 

activities were conducted or supervised by MAF personnel or staff contracted by MAF. Also 

involved were personnel from local and international non-governmental organizations, 

Consultative Group on International Agricultural Research, Australian Centre for International 

Agricultural Research, Centre for Legumes in Mediterranean Agriculture at the University of 

Western Australia, Australian National University and personnel plus students from the 

University of Timor Lorosaôe.   

We thank the Australian Government through the Australian Centre for International 

Agricultural Research and the Australian Agency for International Development for financial 

support of the program. 

 

 

H.E Mariano ASSANAMI Sabino 

Minister of Agriculture and Fisheries 

Democratic Republic of Timor-Leste                  August, 2008 
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Figure 1. Map of Timor -Leste showing OFDT sites (5) 
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1. Overview of the Seeds of Life Program 

1.1 Introduction  

The ñSeeds of Lifeò (SoL) program was established in 2005 to address food security 

issues in Timor-Leste. It was implemented under the bilateral assistance program for Timor-Leste 

and is jointly funded by the Governments of Australia and Timor-Leste.  Government of 

Australia funding is from the Australian Agency for International Development (AusAID) and 

the Australian Centre for International Agricultural Research (ACIAR) while that from the 

Government of East Timor is directed by the Ministry of Agriculture and Fisheries (MAF). 

ACIAR manages the joint funding from AusAID and ACIAR through an executing 

agency, the Centre for Legumes in Mediterranean Agriculture (CLIMA) at the University of 

Western Australia (UWA).   

The goal of SoL is ñimproved food security in Timor-Lesteò through the ñuse of improved 

crop varieties and associated technologies which result in food production.ò  Key food crops in 

East Timor are maize, sweet potato, cassava, peanuts and rice.  Improved breeding material and 

expertise for these crops are mainly sourced from crop centres belonging to the Consultative 

Group on International Agricultural Research (CGIAR). During the past year, research/breeding 

contributions were received from the International Rice Research Institute (IRRI) with assistance 

in evaluating rice varieties, the International Maize and Wheat Improvement Centre (CIMMYT) 

with maize, the International Centre for Tropical Agriculture (CIAT) with cassava and beans, the 

International Potato Centre (CIP) with sweet potato and the International Centre for Research in 

the Semi-Arid Tropics (ICRISAT) with groundnuts.   

Imported, improved germplasm is compared with locally cultivated crop varieties in 

replicated trials, generally on research stations. Promising selections are then evaluated on 

farmers fields in unreplicated ñon-farm demonstration trialsò (OFDTs). Each site is used for the 

dual purpose of gathering data for research purposes and to demonstrate the cultivation of new 

varieties to Timorese farmers. Multi-disciplinary teams develop action plans and implement the 

program. These teams, sometimes referred to as Research and Development Units (RDUs), 

include representatives from MAF, NGOs, lead farmers and other members of the community 

who wish to be involved. The program concentrates on evaluating higher yielding varieties of 

crops currently cultivated by farmers in Timor-Leste. During 2006-2007, these were maize, sweet 

potatoes, cassava, rice and peanuts. In addition, a small amount of applied research was 

conducted on food crop agronomy and other farming practices that address constraints directly 

related to the successful introduction of the new varieties. Identified constraints include seed 

storage, weed control and low soil fertility. Studies on these constraints during 2006-2007 include 

seed storage research and the use of green manures to both shade out weeds and improve soil 

quality through soil mulching.  Trials on soil fertility constraints were also initiated.   

Most research activities were conducted or supervised by MAF personnel or staff 

contracted by MAF. Also involved were personnel from local and international non-

governmental organizations (NGOs), the Australian National University (ANU) and staff and 

students from the University of Timor Lorosaôe (UNTL).   

Overall strategy development for SoL is provided by a Program Steering Committee (PSC) 

composed of representatives from MAF, AusAID, ACIAR and Program management (MAF 

program co-leaders and the Australian Project Coordinator (APC)). The PSC also provides 

direction on resource re-allocation. It meets at least twice annually. The first meeting is to 

approve the Annual Plan and the second meeting is to review the six-month progress report.  

Over the past year, meetings were held on 5 September, 2006 and 16 August, 2007.  An extra-
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ordinary meeting was also held on 4 June, 2007 to discuss the Programôs Mid-Term Review.   In 

addition, each year a two man Technical Advisory Group (TAG), qualified in agricultural 

research, participatory agricultural extension and institutional strengthening, reviews progress 

against the program design.  The TAG formed part of the review team in May-June 2007.   

SoL is designed to strengthen the institutionalization of agronomic research in MAF.  The 

main program office is located within the central MAF building in Dili but SoL concentrates its 

activities in the districts. For the past two years, the research program concentrated in two 

subdistricts in each of the four districts: Manufahi, Aileu, Liquiça and Baucau (Figure 1). There 

are plans to expand into the districts of Manatuto and Ainaro during 2007-2008 and further 

districts in following years.   

The SoL Program has four components with specific objectives which include enhancing 

the capacity of MAF and other agencies, to identify improved food crop varieties, to test 

technology ñpackagesò including the new varieties on farmersô fields and to produce and 

distribute quality seed of Timor-Lesteôs food crops. Capacity building is a priority of SoL and is 

imbedded in each of the four components.  A summary of program activities by component is 

presented below. 

This report is designed to present the research conducted by the Seeds of Life program 

during the year from 1 September 2006 to 30 August 2007.  A short summary of program 

activities by component is presented below. 

1.2 Program Summary, 2006-2007 

SoL activities during its second year of operation were planned after taking into account 

the results of the 2005-2006 wet and dry season trials, a review by the TAG, discussions with the 

PSC and advice provided by visiting consultants.  Members of RDUs in the four districts in 

which SoL operated in during the year, discussed these results during the cropping season and at 

the Annual Technical Meeting held in August 2006.  A brief summary of progress by component 

follows: 

Component 1:  Seed Production and Storage and Distribution  

Activities in this component include: 

¶ Rehabilitation of Betano and two other research stations 

¶ Utilization of the Aileu research site 

¶ Seed production and storage at MAF stations and districts 

¶ Training in seed production and storage  

¶ Testing and formulation of a seed certification, seed import and variety release 

policy 

Contracts were signed with four independent construction companies in October 2006 to 

build an office, two-2 bedroom houses, two-3 bedroom houses and a storage warehouse at Betano.  

An independent building supervisor was also assigned to review the designs and bill of quantities 

for each building and to ensure the work was of sufficient quality.  Construction of the buildings 

commenced in October and was completed in May 2007. The research station was officially 

handed over to the Ministry in June 2007. Other rehabilitation activities completed at Betano 

during the year include the construction of perimeter and internal fencing, clearing of scrub re-

growth, the installation of access roads between research and seed production plots and the 

commissioning of an irrigation system in the seed production area. A tractor, vehicle and four-

wheeler have been allocated to the Research Station to facilitate research activities. MAF funding 

in their 2007-2008 budget will rehabilitate two more houses. 

Negotiations to resolve land ownership issues at the potential Loes Research Station site 

did not progress far in 2006-2007 prior to the nationôs second elections.  Papers required to be 

submitted to the presiding magistrate were lost during May 2006 and need to be resubmitted.  
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While waiting for due process, funding for this station was postponed for one year. An alternative 

site in Maliana, however, is available and is being investigated by MAF personnel for 

improvement into a seed multiplication station.  

An additional research station site was identified at Darasula on the Baucau Plateau 

approximately 30 minutes from Baucau.  This 12 ha site was made available by local government 

officials and wil l complement existing laboratory facilities at Triloka. Darasula is approximately 

15 minutes from Triloka. The area was surveyed for topography and soil type and a plan for its 

development was underway during 2007. Darasula will service the four districts of Region 1 

(Manatuto, Baucau, Viqueque and Los Palos).   

The Aileu research site was well managed in 2006-2007 and will continue conducting 

research and being involved with a small amount of seed production for the foreseeable future. 

Seed production remained part of the SoL program during 2006-2007 and sufficient seed 

was produced with the assistance of farm production to fulfill  the requirements of the SoL 

program. During the year, SoL supported MAF with the production of 21.5 ha of maize seed, 3.2 

ha of peanuts, 12 ha of rice, 0.33 ha of sweet potato and 0.44 ha of cassava.  Some seed will be 

stored on-station and the remainder at regional centres prior to distribution.  

Training in seed production is part of an on-going process involving local personnel plus 

the inputs of personnel from CGIAR centres. 

ARP funded two consultants to assist MAF in developing policies and guidelines on seed 

certification, seed import and variety release. A draft report was prepared early in 2006 and is 

available for comment. Together, SoL and MAF, drafted guidelines for the establishment of a 

variety release committee as part of the overall policy. The committee, composed of 

representatives from the Government and non-government sectors, met in March 2007. A total of 

seven SoL tested varieties were released. This included two SoL maize varieties, one rice variety, 

one peanut and three sweet potato varieties. All were bestowed local names excepting one maize 

variety, Suwan 5.   

Component 2:  Evaluation of New Germplasm and Associated Technologies.  

Activities in component 2 include: 

¶ The introduction, evaluation and maintenance of new varieties 

¶ Training of staff 

¶ Development of an inventory of local varieties  

¶ Integration of agricultural information with the Agricultural Land Geographical 

Information System (ALGIS) system 

All five CGIAR centres collaborating with SoL provided well-adapted breeding lines of 

maize, cassava, sweet potato, rice and peanut and for evaluation in TL during 2006-2007 and will 

continue to do so in 2007-2008. Replicated variety trials for maize, peanuts, sweet potato, and 

cassava were installed at four sites plus rice at two sites.  Germplasm maintenance of these crops 

remains an additional duty for the four research sites.   

Training of MAF staff and other members of the RDUs was an important part of the 

overall program in 2006-2007. Considerable effort was placed on improving skills ñon the jobò 

with regular visits from SoL advisors, CGIAR visitors and trainers. In addition, short courses 

were provided in central locations which were spread across a range of disciplines including 

agronomy, GPS and computer training, English, soils, statistics, finance packages, proposal 

writing, farmer participatory research training and presentation training.  When security issues 

prevented training being courses being held in Dili, they were held in both Aileu and Baucau.  

One hundred and thirty eight (138) courses were presented between September 2006 and August, 

2007 equaling over 331 days of training.   
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A training needs assessment was completed by two consultants from IRRI, commencing 

on 18 September 2006. They concluded that necessary training should be a combination of on-

the-job training, short-term and long-term courses. These suggestions are incorporated into the 

training plan for SoL. One factor holding back the attendance of personnel at courses outside of 

TL was their lack of English language skills. English language training was provided during the 

year to allow MAF personnel to take advantage of short and long-term training abroad.  It is 

envisaged that the English of at least six MAF persons working with SoL should be sufficiently 

high to allow attendance at international courses in 2007-2008. 

Collection of local varieties of the main food crops will commence after a two-week 

training course on germplasm collection which is planned to be held in April 2008.  It is expected 

that at least 100 accessions each of landraces of rice and peanuts will be collected at the end of 

the growing season.   

Component 3:  On-farm Demonstrations and Trials (OFDTs) 

Component 3 is comprised of: 

¶ Social research (SOSEK team) 

¶ RDU training 

¶ Development of OFDT material 

¶ Implementation of OFDTs 

¶ Development of improved crop production packages 

A social scientist from the Australian National University (ANU) and two social science 

graduates (SOSEK) from UNTL surveyed farmer practices during 2006-2007 to provide a 

baseline of techniques for SoL. A draft report titled ñCultivation practices for staple foods (maize, 

rice, sweet potato, cassava, peanuts and pigeon pea): A study of Seeds of Life farmers in Aileu, 

Baucau, Liquiça and Manufahi districtsò was completed during the year. The information 

contained in the report will assist SoL prepare suitable OFDTs for implementation during latter 

parts of the program.  Farm practice calendars were also prepared for distribution to MAF and 

organizations working with agriculture in Timor-Leste. In addition, a report on food security was 

drafted in April 2007. This report provides baseline information on food consumption of farmers 

in the four SoL districts. The results provide further information for SoL researchers to develop 

strategies to alleviate food insecurity issues. 

Formal trainings of RDU members included English, statistics, cassava production, green 

manure, maize storage, implementation of OFDTs, proposal writing, and weed identification.  

The majority of courses conducted for staff for 2006-2007 were English (58%), agronomy (13%), 

statistics (8%) and soils training (7%). Informal training accompanied the implementation of the 

OFDTs through the ATL, R/EAs and visiting scientists.   

OFDT training material disseminated in 2006-2007 included 8 information brochures. 

Seven separate brochures highlighted the recently MAF released-SoL tested varieties and one 

brochure explains how to use the GrainPro Grainbags for seed storage. An FPR manual prepared 

in Tetun was printed in July 2007. This manual will be distributed for use by RDUs.  Agriboletin 

Number 5 Volume III containing SoL material was issued in January 2007 and further SoL 

material will continue to be circulated in the same manner. 

1,030 OFDTs were installed on 592 different farms across 11 sub districts during the year.  

Included were 340 maize, 206 sweet potato, 138 cassava, 202 peanut and 144 rice trials.  By 

district, the percentages were 23% in Aileu, 39% in Baucau, 27% in Manufahi and 11% in 

Liquiça.   

Improved crop production packages were addressed to overcome challenges with grain 

storage and weed control. Trials during the wet season investigated ways to reduce weed burdens 

using Mucuna (velvet bean) and through greater crop densities to shade out weeds. The resistance 
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of different maize varieties to weevil infestation was also investigated as were a range of soil 

fertility issues on different soil types.  These are all detailed in the main part of this report. 

Component 4:  Program Management & Coordination and Institutionalization of Crop Research 

and Extension in MAF 

Component 4 includes: 

¶ Office staffing 

¶ Coordination of activities 

¶ Development of a national extension strategy 

¶ Progress reviews and planning 

¶ Reporting 

¶ TAG visits 

¶ M&E framework 

The Fomento, Dili office was fully operational and possessed efficient operational 

procedures throughout the year. An internal audit system was developed in collaboration with the 

University of Western Australiaôs Department of Internal Audit and implemented during the 

beginning of the year. Extra RAs were employed in November to prepare for program expansion 

into two extra districts in 2007-2008. The RAs gained experience with the R/EAs, other SoL staff 

and RDU members.   

A volunteer, initially from VIDA  (Volunteering for International Development from 

Australia), was commissioned for ten months to assist UNTL research projects. In addition, a 

final year student from the University of Tasmania investigated soil problems and Utamua 

(peanut) germination at the Betano Research station over a six-week period commencing in 

January 2007. A student from the University of Queensland visited Timor-Leste for a total period 

of three weeks in order to assist the SoL SOSEK team and help develop a baseline OFDT farmer 

survey. A request has been placed with volunteer organizations for a placement in 2008 to 

continue activities at UNTL or Betano. 

SoL advisors and MAF personnel plus other members of RDUs in the districts worked 

closely both in regular consultation and with written reports. MAF and SoL collaboration during 

the compilation of monthly reports was also commendable. 

All SoL staff, except for the Translator and Finance Officer, has contracts with MAF. 

MAF Co-Leaders and the Minister expressed their intention to pay salaries for thirty-two SoL 

engaged research staff and drivers by January 2008. This was discussed and approved at the PSCs. 

Information sharing between SoL and MAF occurred several times a month and MAF researchers 

who work closely with SoL submit their monthly activity plans which are included in the SoL 

monthly reports. ACIAR and AusAID were kept informed via monthly reports, informal and 

formal meetings and emails.   

A national extension strategy will be developed by MAF with some assistance from ARP 

during 2008. SoL will collaborate with this process and sponsor the input of a National Extension 

Policy Planning advisor to provide advice for crop extension policies.  

This Annual Research Report is a part of SoLôs reporting process. Throughout the year, 

monthly reports are prepared. They contain a collation of the activities and results of the previous 

period. MAF personnel make considerable contributions to these reports and are steadily 

increasing their input into the reporting process. Six-month reports and annual plans are also 

prepared. The latter generally follows the Annual Technical Meeting held in August. During 

2007, a draft of the Annual Plan was prepared early to facilitate the Mid Term Review (MTR).   

The MTR reviewed SoL activities and plans during May-June 2007. The results included 

a recommendation for the program to continue for three more years and it also provided a number 
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of options for SoL to expand. These were under consideration by the donors at the end of August 

2007.   

An M&E Framework first drafted in February 2006 was finalized in February 2007.  

Recommendations from the report commenced implementation in March 2007.   

MAF continues to absorb responsibilities for research and seed production under its own 

budget and has plans to include the salaries of thirty-two SoL staff members in their budget for 

2008 and onward. 

1.3 Publications and Communications  

A number of reports were written over the year to detail SoL activities.  These are 

presented in Section 7 of this report.  In addition, program activities were presented on the SoL 

Website hosted by the University of Western Australia. The web address is 

http://sponsored.uwa.edu.au/sol  

Program work was highlighted both nationally and internationally. International 

publications were primarily through the Australian media and publications in relevant 

organizations. This included: 

¶ Focus (the magazine on Australiaôs aid programs), ñSoL program,ò Sept-Dec 2006 

edition. 

¶ CLIMA Newsletter, ñFun Run in the Sun,ò Beanstalk Volume 8 No 1, December 

2006. 

¶ Asia Focus (Australian Network show), R/EA and RA staff at rice OFDTs in 

Liquiça, February 2007. 

¶ ABC Country Hour, Interview of SoL ATL and RAs, March 2007. 

¶ Australian Development Gateway, ñSoL program in T-L,ò May 2007. 

¶ UWA Institute of Agriculture Newsletter. ñSeeds of Life Program: Improving 

Food Security in East Timor,ò August 2007. 

¶ Queensland Country Life Newspaper, numerous. 

National publications and promotions included: 

¶ First Ladyôs Cup fundraiser winners, November 2006. 

¶ TVTL (local television station) aired piece on variety release, March 2007. 

¶ Diario and Timor Post (local, daily newspapers) ran articles on varietal release 

process, March 2007. 

¶ RTL (local radio station) ñSoLôs Bimonthly English Courses,ò May 2007. 

¶ STL (local, daily newspaper) ñSweet Potato Research and Training,ò June 2007. 

¶ Tempo Seminal (local, weekly newspaper) ñSeeds of Life Gives Hope to 
Farmers,ò July 2007. 

¶ MAF 5 year Activity Report (2002-2007) ñOfficial Release of SoL Tested 

Varieties,ò August 2007. 

1.4 Rainfall  

The majority of crop production in Timor-Leste is unirrigated, therefore farmers rely on 

seasonal rainfall for their cultivation.  Rainfall recorded on the research stations hosting SoL 

trials is presented in Table 1.  The figures show that there was a very slow start to the wet season 

in 2006, where little or no rain was recorded between September and November.  Rainfall in 

January, 2007 was also well below average which caused drought stress on a number of trials.  

Heavy rain at Betano in June adversely affected the longer term trials.   
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Table 1. Rainfall at SoL research stations. Sept 2006- Aug 2007 

Month Year Quintal Portugal, Aileu Betano Research Station Corluli, Maliana Fatumaka, Baucau 

  
Rain 

(mm) 

Average*  

(mm) 

Rain 

(mm) 
Average* (mm) Rain (mm) 

Average*  

(mm) 

Rain 

(mm) 

Average*  

(mm) 

September 2006 0 24.3 0 26.2 0 12.6 **  10.7 

October 2006 0 107 0 29 0 64.3 0 54.1 

November 2006 0 238.3 0 68.3 13 216 0 147.4 

December 2006 265 395.3 126 159.3 223 332.4 341 143.2 

January 2007 170 305 116.9 179.5 126 437.5 148.5 160 

February 2007 369.5 239.6 60.2 143.7 232 372.5 136 162 

March 2007 200.2 203.2 110.6 127.2 110 296 254.5 115.4 

April 2007 137.5 97.2 141.3 101.5 185 140.8 126 97.9 

May 2007 14.5 73.2 39.4 210.6 75.5 91.9 **  57.9 

June 2007 29 26.6 866.66 147.3 0 49.7 137 28.3 

July 2007 0 18.4 18.4 112.2 0 23.1 0 10.9 

August 2007 6.5 16.9 180.8 24.4 0 16.3 0 7 

Legend.   * Mean rainfall was calculated from data collated by the Indonesia-Australia Development Cooperation Agricultural 

Regional Assistance Program East Timor (ARPAPET, 1996) presented in Fox, J, 2003.  Means calculated over 11, 12, 22 and 34 

years for Aileu, Betano, Maliana and Baucau respectively.   

** No recording 

The graphs below are included to reflect the actual rainfall against the average rainfall at 

each of the research locations. Three of the four research stations, especially Maliana, had lower 

rainfall than the average.  

The total rainfall for Kintal Portugal, Aileu was 1,250mm while the annual rainfall is 

usually 1,744mm (Figure 2). 

2006-2007 Rainfall at Kintal Portugal, Aileu
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Figure 2. Rainfall at Kintal Portugal , Sept. 2006-Aug. 2007 

The total rainfall at the Betano Research Station in Manufahi was 1,660 mm (Figure 3). 

The average rainfall over that same period is 1,329mm. 
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2006-2007 Rainfall at Betano Research Station, 

Manufahi
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Figure 3. Rainfall at Betano research station, Sept 2006-Aug 2007 

From September 2006 until August 2007, the average rainfall at Corluli Research Station 

was 965mm (Figure 4). This is a drastic reduction in comparison to the average rainfall of 

2,052mm over the same time period. 

2006-2007 Rainfall at Corluli Research Station, Maliana

0

100

200

300

400

500

 S
E
P
T 

'0
6

 O
C
T '0

6

 N
O
V
 '0

6

 D
E
C
 '0

6

 J
A
N
 '0

7

 F
E
B
 '0

7

 M
AR

C
H
 '0

7

 A
P
R
IL

 '0
7

 M
AY

 '0
7

 J
U
N
E '0

7

 J
U
LY

 '0
7

 A
U
G
U
ST '0

7

Month

R
a

in
fa

ll
 (

m
m

)

Actual

Rainfall

Average

Rainfall

 
Figure 4. Rainfall at Corluli research station, Sept 2006-Aug 2007 

Fatumaca Research Station in Baucau was the only research location site that had a higher 

rainfall than the average (Figure 5). A total of 1,143mm of rain fell from September 2006-August 

2007; the average rainfall during these months is 1,108mm. 
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2006-2007 Rainfall at Fatumaka Research Station, 

Baucau
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Figure 5. Rainfall at Fatumaca research station, Sept 2006-Aug 2007 
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2. Evaluation of new germplasm 

2.1 Maize 

2.1.1 Replicated maize trials, 2006-2007 

Maize (Zea mays) varieties with potential for improving yields in East Timor were 

sourced by CIMMYT from Thailand, Indonesia, India and the southern Philippines. The 

introduced maize populations were tested in a range of replicated trials in an attempt to identify 

suitable material for evaluation on farmersô fields.  Six trials were implemented during the dry 

and subsequent wet seasons of 2006/2007.  

Materials and Methods  

Replicated maize trials were conducted at two locations on the south coast during the 

second wet (some times referred to as the dry) season of 2006 and at four locations in the wet 

season of 2006/07.  Each trial was a randomized block design with three replicates.  Dry season 

crops were planted in June and harvested in September, 2006.  The main wet season crops were 

planted in late December, 2006 / early January, 2007 depending in rainfall, and harvested in 

March or April 2007.  A summary of the sites and planting dates is presented in (Table 2). 

Table 2. Planting and harvest details at maize trial locations, 2006/07 
Location Season Number of 

entries 

Planting Date Harvest Date Mean Yield  

   (t/ha) 

Betano (Manufahi) Dry 17 4/6/2006 6/9/2006 3.0 

Ladiki (Manufahi) Dry 14 9/6/2006 18/09/2006 1.8 

Aileu (Alieu) Wet 23 18/12/2006 30/04/2007 3.5 

Baucau (Baucau) Wet 23 20/12/2006 11/04/2007 2.5 

Betano (Manufahi) Wet 23 11/01/2007 24/04/2007 2.0 

Maliana (Bobonaro) Wet 23 15/12/2006 27/03/2007 0.8 

 

Plot dimensions were 5m by 5m with a 30cm walkway between each plot. Six rows were 

planted per plot (75 cm between row spacing) with 25cm between hills.  At most locations two 

seeds were planted per hill and later thinned to one plant per hill .  However at the dry season 

trials in Maliana and Ladiki, plants were not thinned after germination.   

At harvest, cobs were removed from the central four rows, threshed dried and weighed to 

determine grain yield.  Cobs from the outer 2 rows were harvested dried, and stored for weevil 

tolerance evaluation.   

At harvest time in Aileu and Betano, farmersô field days were held to discern the 

preference of farmers to the varieties under test. As part of the field day, farmers inspected the 

freshly harvested cobs of all varieties. All the unopened cobs of one replicate were displayed to 

allow the farmers to judge the yield plus cob and grain characteristics of each variety. Each 

farmer was asked to choose three varieties that they would like to plant on their own farm. The 

preferences were recorded.  At each location, 6-8 varieties were evaluated for the ease of 

pounding, taste and texture when cooked.  

 

Dry season maize trials (2006) 

White maize varieties were sourced from both the Philippines and Zimbabwe for 

evaluation against local and introduced high yielding yellow varieties Suwan 5, Sele plus the 

commonly grown Indonesian variety Arjuna.  The new improved varieties possessed 

characteristics valued by farmers with a preference for white maize.  These varieties will be 
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evaluated on research stations for 3-4 seasons before evaluation on farmersô fields within the 

OFDT system. 

 

Results 

Betano (dry season) 

The trial at Betano had very low plant numbers (average 2.0 plants/m
2
) (Table 3) in 

response to dry soil conditions at planting and little follow up rain.  The low plant density 

resulted in each plant possessing one or more cobs per plant in most populations.  

Grain yields of introduced varieties ranged from 1.1 to 3.4t/ha for the varieties sourced 

from Zimbabwe (H01-H12) and 2.0 to 3.7 t/ha for the varieties from the Philippines (P01-P08).  

On average, these varieties performed better than both the yellow Suwan 5 and Ajuna plus the 

local varieties, although these differences were not significant.  However the performance of the 

new varieties under drought affected conditions looks promising.  Seed size was very similar 

across the trial, but there were significant differences in cob size.   

Table 3. Yield and yield components of maize trial, Betano 2006 dry season 
Population Plants 

per m
2
 

Cobs/plant Grams 
per cob 

(g) 

Yield 
(t/ha) 

Seeds 
weight 
(g/100) 

Seeds per 
cob 

Suwan 5 1.6 1.4 92 1.9 40.5 228 

Arjuna 1.8 1.7 93 3.0 40.2 231 

M13 1.8 1.3 81 1.9 39.9 202 

H01 0.8 1.6 82 1.1 38.5 208 

H04 1.7 1.2 92 1.9 38.9 233 

H05 2.3 1.0 73 1.6 42.4 137 

H06 2.4 1.1 124 3.2 40.9 304 

H12 2.5 1.3 99 3.4 39.2 251 

H13 2.0 1.2 89 2.1 38.9 228 

P01 2.5 1.2 125 3.7 38.9 321 

P02 2.3 1.3 81 2.3 39.9 205 

P03 2.7 1.1 111 3.5 42.2 262 

P04 2.0 1.4 86 2.4 40.2 214 

P05 1.8 1.3 85 2.0 41.9 204 

P06 2.5 1.4 80 2.6 46.9 175 

P07 2.4 1.3 102 3.1 39.5 258 

P08 2.3 1.1 121 3.1 40.5 299 

Local M45 1.5 1.3 103 2.0 38.2 231 

Local M47 2.0 1.1 95 1.9 37.9 254 

LSD (p<0.05) 0.7 ns 30 1.1 ns 78 

Mean 2.0 1.3 95.4 2.4 40.3 234 

 

Ladika (dry season) 

The Ladiki dry season trial was distinctive in that it had a high plant density (Table 4).  

The trial was planted into a farmersô field who did not want to thin the plants after establishment.  

Average plant density was 6.9 plants/m
2
, more than 3 times the plant density of the trial planted 

in the same season at Betano.  This resulted in a number of barren plants (i.e. no cobs), in all 

populations and grain yields were all low.  As with the trial at Betano, varieties from the 

Philippines performed well although not significantly higher than the controls.   
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Table 4. Yield and yield components of maize trial, Ladiki 2006 dry season 

Population Yield 
(t/ha) 

Cobs/plant Plants/m
2
 grams/cob 

Sele 2.3 1.01 6.8 36.2 

Suwan 5 1.6 0.73 7.1 31.0 

Arjuna 2.1 0.88 5.6 41.7 

H01 1.0 0.82 4.2 30.8 

H04 1.8 0.67 7.5 36.2 

H05 1.7 0.66 8.0 31.0 

H06 2.0 0.84 7.1 34.5 

H13 1.8 0.76 7.5 30.8 

M13 2.1 0.89 5.8 42.6 

P1 1.5 0.80 8.5 25.0 

P2 1.2 0.75 7.4 23.7 

P3 1.5 0.69 7.3 29.9 

P4 2.3 0.84 6.4 44.3 

P5 1.6 0.72 6.6 32.3 

P6 1.7 0.65 6.6 38.3 

P7 2.3 0.78 7.8 39.0 

P8 1.7 0.71 7.8 30.1 

Local 1.5 0.86 6.6 27.0 

LSD (p<0.005) 1.3 0.66 1.5 11.8 

Mean 1.8 0.8 6.9 33.6 

 

Wet season maize trials 

A selection of 23 open pollinated maize varieties were evaluated during the wet season.  

A description of the entries is presented in Table 5. Eight of the varieties were new entries 

sourced from the Philippines (P01-P08) initially evaluated during the dry season (see above).  All 

test varieties were white in colour and downy mildew resistant - similar to those grown by 

subsistence farmers in East Timor but with potentially higher yields.  Standard varieties in the 

evaluation were the high yielding recently released yellow varieties Suwan 5 and Sele plus the 

Indonesian varieties Arjuna and Kalinga.  A choice of four local varieties commonly grown in 

Timor served as controls. 

Mineral fertilizer was applied to all plots at the rate of 15 kg N/ha and 15 kg P/ha. 
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Table 5. Population details of maize trials, 2006/07 seasons 
Code  Name   Source   Colour  

 M02   Suwan 5   Thailand   Yellow  

 M03   Sele (LYDMR)   India   Yellow  

 M24   Arjuna  Indonesia   Yellow  

 M39   Kalinga   Indonesia   Yellow  

 HAR04   DMRSSyn023/DMRSSyn022   Zimbabwe CIMMYT   White  

 HAR05   DMRSSyn024/DMRSSyn021   Zimbabwe CIMMYT  White  

 HAR06   DMRSSyn024/DMRSSyn022   Zimbabwe CIMMYT  White  

 HAR12   V036=PopDMRSRE(MOZ)F2   Zimbabwe CIMMYT  White  

 HAR13     Zimbabwe CIMMYT  White  

 M44   Local Maubara Batar Boot   Liquica (Timor)   Mixed  

 M45   Local Fatolulik   Manatuto (Timor)   Mixed  

 M47   Local Kakatua   Maliana (Timor)   White  

 M48   Local Fatumaka Mutin, Angola   Baucau (Timor)   White  

 P01   IPB Var 4   Philippines   White  

 P02   USM Var 6   Philippines   White  

 P03   USM Var 10   Philippines   White  

 P04   USM Var 4   Philippines   White  

 P05   Visca Maize 2   Philippines   White  

 P06   CMU Var 6   Philippines   White  

 P07   CMU Var 12   Philippines   White  

 P08   IES 8906   Philippines   White  

 H5A   Har05*Angola(M48)   Population cross   White  

 H5K   Har05*Kakatua (M47)  Population cross   White  

 

Results 

Baucau (wet season) 

At the site in Baucau, the results indicated there were significant differences between 

varieties for grain yield, and cob size but not for plant density or cobs per plant.  Plant heights 

were not significantly different from each other.  All entries were short compared to most plants 

grown in the wet season resulting in a low rate of lodging.  (Table 6).  Grain yield ranged from 

1.5 to 4.2 t/ha, with an average of 2.5 t/ha.  All three included local populations produced grain 

yields below the average yield, indicating there were some high yield populations in those tested.  

Yields of varieties from Zimbabwe ranged from 1.8-4.2 t/ha and from the Philippines 1.7-3.4t/ha.  

Some of these yields were well above average.  The results of all trials conducted during the dry 

season and wet season will be summarized below to examine higher yielding entries.   
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Table 6. Yield and yield components of maize population trial, Baucau 2006/07.   
Population Plants/m

2
 Cobs/ 

Plant 

Cob 

weight (g) 

Yield 

(t/ha) 

Seed Weight 

(g/100) 

Cob 

height 

(cm) 

Plant 

height 

(cm) 

Lodging 

(%) 

Suwan 5 3.4 1.1 46.6 1.8 30.8 89.7 134 16.7 

Sele 3.6 1.1 66.9 2.5 36.8 78.7 125 13.3 

Arjuna 2.9 1.1 58.8 1.9 27.8 54.0 125 16.7 

Kalinga 3.4 1.1 61.6 2.7 30.7 78.0 123 16.7 

M12 3.1 1.3 64.3 2.5 34.7 63.7 128 8.3 

M13 3.5 1.2 48.3 1.9 33.2 45.3 121 11.7 

Har04 3.6 1.1 75.4 3.1 30.3 72.3 142 15.0 

Har05 3.4 1.1 84.3 3.3 34.9 59.0 119 10.0 

Har06 3.0 1.1 65.2 2.2 33.8 45.7 105 10.0 

Har07 3.4 1.0 53.8 1.8 30.7 66.3 130 13.3 

Har12 3.3 1.3 85.8 3.8 34.0 60.3 106 10.0 

Har13 4.6 1.1 85.0 4.2 42.0 69.0 139 6.7 

Har05A 3.0 1.1 66.3 2.2 36.3 56.3 135 15.0 

Har05K 2.8 1.2 50.2 1.6 34.1 81.0 90 23.3 

P01 3.6 1.0 82.6 3.0 32.6 63.0 119 15.0 

P02 3.5 1.2 74.3 3.0 32.5 67.3 97 11.7 

P03 4.0 1.1 64.2 2.9 31.8 72.7 116 13.3 

P04 2.7 1.0 61.3 1.7 34.3 86.7 121 20.0 

P05 3.4 1.1 69.1 2.5 28.4 73.3 123 15.0 

P06 3.8 1.1 77.4 3.4 33.9 136.0 94 11.7 

P07 2.8 1.0 55.3 1.5 33.1 71.3 128 10.0 

P08 3.6 1.1 75.2 2.8 36.3 76.3 137 5.0 

Local M44 3.5 1.1 63.8 2.3 33.4 127.3 134 10.0 

Local M45 3.1 1.1 55.2 1.8 26.7 72.3 124 15.0 

Local M47 3.1 1.3 57.5 2.2 35.5 58.3 110 25.0 

LSD (p<0.05) ns ns 10.7 0.6 2.8 ns ns 4.7 

Mean 3.4 1.1 65.9 2.5 33.1 73.0 121.0 13.5 

 

Betano (wet season) 

The wet season trial at Betano was composed of tall plants ranging from 1.85m to 2.7m 

resulting in a high percentage of lodging (Table 7).  Germination was good and plant populations 

were generally between 3 and 4 per square metre.  However few cobs formed (less than one 

cob/plant), cob weights were average and yields failed to excel.  Grain yields ranged from 0.5t/ha 

(local) to 3.5t/ha (P01) with a mean of 2.1t/ha.  Varieties from the Philippines appeared to 

express some yield advantage, especially P01.   
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Table 7. Yield and yield components of maize populations grown at Betano 2006/07.   
Population Plants/m

2
 Cobs/ 

plant 

Cob 

weight 

(g) 

Yield 

(t/ha) 

Seed 

weight 

(g/100) 

Cob 

height 

(cm) 

Plant 

height 

(cm) 

Lodging 

(%) 

Suwan5 3.4 0.7 74.4 1.9 26.4 96 213 37.9 

Sele 3.0 0.8 64.8 1.7 23.8 114 229 56.9 

Arjuna 4.0 0.8 59.2 2.1 26.2 82 208 34.4 

Kalinga 3.2 0.8 69.8 1.9 24.8 94 213 46.2 

M13 4.0 0.9 67.4 2.5 25.9 94 198 37.6 

Har04 3.2 0.7 61.6 1.5 26.6 92 208 58.0 

Har05 3.6 0.8 51.3 1.5 24.4 73 185 23.4 

Har06 4.0 0.8 62.7 2.4 25.7 101 211 40.9 

Har07 3.7 0.8 77.4 2.4 27.9 80 194 20.0 

Har12 3.6 0.8 71.4 2.7 28.8 78 193 22.4 

Har05K 3.1 0.8 65.8 1.7 26.5 104 220 51.0 

Har05A 3.7 0.8 79.8 2.4 25.1 124 244 30.8 

P01 3.7 0.9 99.6 3.5 23.2 107 222 36.4 

P02 3.7 0.9 74.1 2.3 26.8 100 223 22.1 

P03 3.7 0.8 73 2.6 28.4 99 223 17.3 

P04 3.9 0.8 66.7 2.2 24.8 106 224 44.4 

P05 3.3 0.8 80.6 1.9 24.7 83 193 28.5 

P06 4.1 0.7 76.8 2.3 27.4 88 203 16.6 

P07 3.4 0.9 75.4 2.6 27.8 91 218 38.9 

P08 3.4 0.8 76.6 2.4 28.3 86 202 10.9 

Local 44 2.8 0.4 41.9 0.4 23.2 143 270 53.3 

Local45 3.5 0.8 77 2.2 26.7 109 237 36.4 

Local47 3.3 0.6 73.4 1.6 28.5 114 230 19.1 

Local48 0.9 1.1 42.8 0.5 31.5 128 257 15.9 

LSD 0.7 0.2 ns 1.1 4.4 15 10 26.3 

Mean 3.4 0.8 69.3 2.1 26.4 99.4 217.3 33.3 

Alieu (wet season) 

The Aileu test site had the highest average yield of all the 6 testing sites at 3.5 t/ha.  Local 

populations produced yields similar to or below this average.  The highest yield for this trial was 

4.9 t/ha for Kalinga, with a few other populations yielding above 4.0 t/ha (Table 8).  Wind 

damage at the site was low with lodging percentages generally below 5% (mean of 2.8%).  The 

number of cobs/plant and cob height were similar to the trial at Betano but cob weights were 

greater.   
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Table 8. Yield and yield components of maize populations grown at Aileu 2006/07.   
Population Plants/m

2
 Cobs/ 

Plant 

Cob weight 

(g) 

Yield 

(t/ha) 

Cob height 

(cm) 

Plant height 

(cm) 

Lodging 

(%) 

Suwan5 4.4 0.88 97.0 3.7 106 211 0.7 

Sele 4.2 0.97 104.6 4.2 112 216 1.0 

Arjuna 1.8 0.97 78.4 1.4 84 186 4.0 

Kalinga 4.1 1.00 118.7 4.9 135 245 3.0 

Har04 4.2 0.79 96.6 3.4 112 216 2.3 

Har05 4.4 0.87 90.6 3.4 91 201 0.7 

Har06 4.4 0.91 103.5 4.2 97 192 3.0 

Har07 4.3 0.94 104.0 4.2 107 214 1.3 

Har12 4.4 0.87 91.0 3.5 113 222 3.0 

H05A 4.4 0.85 82.8 3.1 107 217 3.7 

H05K 3.8 1.00 96.3 3.5 120 231 3.3 

P01 4.2 0.90 104.7 3.9 105 210 2.7 

P02 3.9 1.00 115.1 4.4 136 244 1.0 

P03 4.2 0.81 109.2 3.7 140 258 1.7 

P04 4.2 0.86 83.0 3.0 100 208 1.0 

P05 4.4 0.90 95.8 3.8 94 193 3.0 

P06 4.2 0.86 100.9 3.7 103 201 1.3 

P07 4.2 0.97 114.0 4.6 105 226 1.3 

P08 4.4 0.90 114.9 4.6 132 260 1.3 

Local M44 3.8 0.63 73.1 1.8 158 267 11.3 

Local M45 3.7 0.88 92.8 3.0 114 219 3.3 

Local M47 3.8 0.92 100.9 3.5 122 235 5.0 

Local M48 2.6 0.62 58.9 0.9 124 241 6.3 

LSD (p<0.05) 0.5 0.19 27.7 1.3 25 33 ns 

Mean 4.0 0.9 96.8 3.5 113.8 222.1 2.8 

 

Maliana (wet season) 

Maize yields at the trial site in Maliana were very low, averaging 0.8 t/ha (Table 9).  The 

trial was severely affected by water deficit prior to and around flowering when plants suffered 

severe wilted.  Grain yield was low due to very low number of cobs per plant.  For all varieties, 

there was an average 2 cobs per 10 plants.   

Sele was the highest yielding maize population in the test.  Sele produced almost three 

times the average yield and approximately twice the yield of the next highest entry (1.4t/ha 

Har02).  This demonstrates the excellent drought tolerance of Sele, and itôs suitability in reducing 

the risk of low yields in drought years.  Grain yield was highly correlated with the number of 

cobs per plant. 
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Table 9. Yield and yield components of maize populations, Maliana 2006/07. 
Population Yield t(/ha) Cob weight (g) Cobs/ plant 

Suwan 5 0.5 17.6 0.18 

Sele 2.4 44.9 0.47 

Arjuna 1.4 39.1 0.28 

Kalinga 0.6 25.0 0.20 

Har02 0.8 29.1 0.26 

Har04 0.4 11.6 0.23 

Har05 0.6 33.8 0.14 

Har06 1.0 39.4 0.23 

Har07 0.7 57.2 0.12 

Har12 0.3 37.5 0.09 

Har05A 1.2 39.8 0.29 

Har05K 1.2 33.4 0.37 

P01 0.8 31.4 0.20 

P02 0.9 32.5 0.20 

P03 0.6 21.6 0.22 

P04 0.5 21.6 0.21 

P05 0.6 34.1 0.17 

P06 0.6 31.6 0.18 

P07 1.0 46.8 0.22 

P08 0.7 24.2 0.24 

Local M44 1.1 34.2 0.27 

Local M45 0.3 22.7 0.17 

Local M47 0.5 22.9 0.17 

LSD 0.5 ns 0.14 

Mean 0.8 31.8 0.22 

 

Yield means across six sites in 2006 -2007 

To evaluate the populations across the 6 diverse locations during both seasons, the mean 

yields at each site were compared and yield advantages calculated.  The best performing varieties 

by yield were P01, Har13, Har12, Sele, P08 and P07 (Table 10).  When yield advantages 

(expressed as a percentage above a local maize) were compared, Sele provided the greatest yield 

advantage compared with the local M44, followed by P01, H05A, P07, Har06 and P08 (Table 11).  

Average yield advantages were strongly biased by the very high yield advantage Sele has over 

other varieties under drought conditions.   This was particularly clear at Maliana.  Sele, P01, P07 

and P08 possess characters which many East Timorese farmers look for in their varieties and will 

be closely followed in future trials.  These trials, with all 23 entries, will be repeated in the 2007-

2008 wet season.  At the end of the second season, the best entries over both years will be 

evaluated and the highest yielding varieties taste-tested prior to evaluation on farmersô fields.   
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Table 10. Mean maize grain yields at 6 sites, 2006 dry season and 2006/07 wet season 

          

Population 

Aileu 

2006/07 

Maliana 

06/07 

Betano 

06/07 

Baucua 

06/07 

Ladiki 

06 

Betano 

06 
Mean 

(t/ha) 

P01 3.9 0.8 3.5 3.0 1.7 3.7 2.8 

Har13    4.2 1.9 2.1 2.7 

Har12 3.5 0.3 2.4 3.8  3.4 2.7 

Sele 4.2 2.4 1.7 2.5 2.3  2.6 

P08 4.6 0.7 2.4 2.8 1.8 3.1 2.6 

P07 4.6 1.0 2.6 1.5 2.5 3.1 2.6 

M12    2.5   2.5 

Har06 4.2 1.0 2.4 2.2 1.8 3.2 2.5 

P03 3.7 0.6 2.6 2.9 1.3 3.5 2.4 

Kalinga 4.9 0.6 1.9 2.7 1.9  2.4 

P02 4.4 0.9 2.3 3.0 1.2 2.3 2.4 

P06 3.7 0.6 2.3 3.4 1.5 2.6 2.4 

Har07 4.2 0.7 2.7 1.8   2.3 

H05A 3.1 1.2 2.4 2.2   2.2 

M13   2.5 1.9 2.1 1.9 2.1 

P05 3.8 0.6 1.9 2.5 1.6 2.0 2.1 

Har04 3.4 0.4 1.5 3.1 1.9 1.9 2.0 

H05K 3.5 1.2 1.7 1.6   2.0 

Har05 3.4 0.6 1.5 3.3 1.6 1.6 2.0 

P04 3.0 0.5 2.2 1.7 2.1 2.4 2.0 

Arjuna 1.4 1.4 2.1 1.9  3.0 1.9 

Local47 3.5 0.5 1.6 2.2  1.9 1.9 

Suwan5 3.7 0.5 1.9 1.8 1.5 1.9 1.9 

Local45 3.0 0.3 2.2 1.8  2.0 1.9 

Local44 1.8 1.1 0.4 2.3 1.9  1.5 

Har01  0.8   1.1 1.1 1.0 

Local48 0.9  0.5    0.7 
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Table 11. Yield advantage (%) of tested maize populations, 2006 and 2006/07 trials.  
 

 

Farmer Evaluation 

The farmer field days attracted 92 and 72 farmers at Betano and Aileu respectively. There 

was a greater female representation in Aileu than in Betano (Table 12).   

Table 12. Details of maize farmer field days conducted at two research stations. 

Location Number of 

varieties 

Date Male farmers Female farmers 

Aileu 23 25/6/2007 80 12 

Betano 23 30/7/2007 46 26 

 

In Aileu, the maize variety Kalinga was by far the most preferred variety.  Kalinga was 

preferred by 36 percent of farmers, about twice the number that preferred the second most 

preferred variety P08 (17% preferred). There was no difference between male and female 

respondents to selection of maize varieties.  

At both sites the highest yielding maize was the most preferred, and the lowest yielding 

maize were the least preferred.  The high level of preference for Kalinga in Aileu was quite 

unexpected. Previous surveys have found that farmers in the Aileu district prefer white coloured 

 

Aileu 

2006/07 

Maliana 

06/07 

Betano 

06/07 

Baucua 

06/07 

Ladiki 

06 Betano 06 

Yield 

advantage 

(%) 

Sele 82 286 41 20 25  91 

P01 69 26 189 43 -9 89 68 

H05A 33 101 97 6   59 

P07 98 57 121 -29 36 59 57 

Har06 80 63 103 5 -2 64 52 

P08 99 19 104 34 -3 58 52 

Har12 50 -49 100 78  73 50 

Har07 79 9 123 -13   49 

P03 60 -5 119 39 -30 78 43 

P02 91 47 92 44 -37 19 43 

H05K 51 98 46 -26   42 

Arjuna -41 124 72 -10  55 40 

Kalinga 109 -3 58 26 1  38 

P06 58 -1 93 62 -21 34 38 

Har13    96 0 9 35 

M13   112 -8 13 -4 28 

P05 63 1 57 17 -14 1 21 

P04 29 -11 88 -20 12 21 20 

M12    19   19 

Har05 48 -7 26 54 -17 -17 14 

Local47 52 -25 34 4  -1 13 

Har04 48 -39 22 45 1 -3 12 

Suwan5 60 -20 61 -16 -19 -2 11 

Local45 30 -49 86 -14  1 11 

Local44 -22 74 -63 10 0  0 

Har01  36   -40 -45 -16 

Local48 -60  -57    -58 
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maize.  Kalinga is improved, yellow maize, quite well known to many Timorese maize farmers.  

The preference to Kalinga obviously was due to its high yield and possibly its familiar name.  

Table 13. Preference of farmers for a range maize varieties in Aileu and Betano. 

Variety Aileu Betano Mean preference 

  Preferred 

(%) 

Yield 

(t/ha) 

Preferred 

(%) 

Yield (t/ha)  

Kalinga 36% 4.9 10% 1.9 23% 

P01 5% 3.9 39% 3.5 22% 

P07 14% 4.6 24% 2.6 19% 

Har05 11% 3.4 21% 1.5 16% 

P08 17% 4.6 11% 2.4 14% 

Har12 3% 3.5 19% 2.4 11% 

P02 0% 4.4 22% 2.3 11% 

Local47 14% 3.5 1% 1.6 8% 

Suwan5 8% 3.7 7% 1.9 7% 

Arjuna 3% 1.4 11% 2.1 7% 

Sele 10% 4.2 0% 1.7 5% 

P06 12% 3.7 7% 2.3 9% 

HO5A 3% 3.1 1% 2.4 2% 

P04 8% 3.0 10% 2.2 9% 

Har07 5% 4.2 1% 2.7 3% 

P03 5% 3.7 4% 2.6 5% 

Har06 3% 4.2 1% 2.4 2% 

P05 3% 3.8 1% 1.9 2% 

Local44 4% 1.8 0% 0.4 2% 

Har04 0% 3.4 3% 1.5 1% 

Local45 1% 3.0 1% 2.2 1% 

HO5K 0% 3.5 1% 1.7 1% 

Local48 1% 0.9 0% 0.5 1% 

 

Betano
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Figure 6. Farmersô preference for maize populations versus grain yield at Betano 

 

At Betano, three of the new Philippine varieties (P01, P02 and P08) were the most 

preferred maize varieties.  P01 was preferred the most (39%) although it had a below average 

yield, in fact farmers preference was poorly correlated with grain yield at Betano (Figure 6) and 

Aileu (Figure 7).   
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Figure 7. Farmersô preference for maize populations versus grain yield at Aileu. 

Farmers evaluated some of the higher yielding maize varieties and one local variety for 

taste and processing characteristics at the field days. Due to yield differences at the sites, Har12 

and Suwan5  are the only common varieties at the two locations. Har12 is described by most 

farmers as being very tasty in Aileu and ranks very well in Betano for taste. Suwan 5 is ranked a 

little lower for taste, than the local maize at both sites.   

Of the Philippine varieties (P01, P07 and P08), P08 is rated as easier to pound and tastier 

than P01 and P07, but none are very different from the local. There did not seem to be significant 

or large differences in the ease of pounding for the varieties tested, though Sele was rated as 

easier to pound than other varieties, and Suwan 5 and Kalinga may have been a little harder to 

pound.  

Table 14. Taste and ease of pounding of some maize varieties in Aileu. 

Variety Very tasty (%) Easy to pound (%) 

Har12 32.6 0 

Har05 30.4 0 

Kalinga 24.4 0 

Local 45 20.7 0 

P01 20.7 0 

Sele 20.7 7.4 

P07 17.0 0 

Suwan 5 14.8 0 

Table 15. Taste and easy of pounding of some maize varieties in Betano. 

Variety Very tasty  (%) Easy to pound (%) 

P08 93 61 

Har12 64 48 

Local 44 59 57 

Suwan5 57 35 

Kalinga 36 39 

Har05 20 43 



 22 

 

2.2.2 Maize On-farm Demonstration Trials 2006-2007 

On Farm Demonstration Trials (OFDTs) were established in 12 sub districts of Timor 

Leste to test whether the elite  populations identified on research stations perform better than the 

local varieties that farmers plant when tested in farmers fields, using local agronomy.  

In addition to the 2 varieties tested last year (Suwan 5 and Sele), Har05 was included. 

Har05 is a white open pollinated maize variety from CIMMYT, Zimbabwe. Both Suwan 5 and 

Sele have been released by the MAF as a result of previous testing. Sele was tested last year with 

the name LYDMR. The three maize varieties tested have produced yield consistently above local 

maize populations  in a number of years of testing on research stations. 

The on farm demonstrations and trials (OFTD) were to test the hypothesis that these 

varieties can produce yields above local maize populations on farmersô field with no extra inputs, 

or changes to agronomy.  

Materials and Methods 

OFDTs were established by SoL in 12 sub-districts in the 4 Districts of Aileu, Baucau, 

Liquica and Manufahi districts.  Two to three RAs worked in each district, one per sub-district 

and their target was to reach 20 OFDTs of each crop within each sub-district.  

Farmers were chosen on the recommendation of MAF Crops and Research staff, 

following consultations with the Chefe de Suco in each Suco where OFDTs were carried out, 

through the Research and Demonstration Units (RDU) and with the local networks of the RAs.  

Initially farmers were given an introduction to the SoL Program.  In this introduction the 

RAs explained that the program will not be giving away seed or fertilizer, but aims to trial the 

new varieties.  The RAs were careful to explain that they were not sure how these varieties would 

perform, which is why they were only providing small amounts of seed to farmers in order to 

carry out the trials.  

The RAs gave 200g seed packets of Suwan 5, Sele and Har05 maize varieties to the 

farmers.  Local varieties used at each site were chosen by collaborating farmers, and were 

generally the normal full season maize variety grown on that farm.  Seed for these were sourced 

from on-farm seed supplies. 

Each OFDT site was marked out by the RAs.  Each variety was planted in a 5m x 5m plot.  

These plots were arranged side by side along contour lines.  The order in which they were planted 

at each site was allocated randomly and there was no replication.  

Generally, the RAs were present with farmers during planting.  This goal was not always 

possible to achieve due to the number of sites for which each RA was responsible, but for the 

majority of sites it was realized.  

After planting, RAs re-visited the site an average of 6 times from planting to harvest.  At 

each visit they recorded different information about the OFDT.  These data collection protocols 

monitored progress of the trial/demonstration. In-season measurements included plant height, 

identification of pests and diseases in each plot, wilting and other plant symptoms.   

At harvest, staff recorded the fresh weight of cobs from the whole plot (25m
2
) and then 

recorded the weight of threshed grain from each plot. A sub-sample of 5 cobs was taken from the 

fresh cobs at harvest time, and only grain from these cobs were threshed and dried. The ratio of 

dried grain to the cob fresh weight was used to convert the total fresh weight of cobs to amount of 

grain weight per hectare.  
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Site characterization 

All sites were located (latitude, longitude and elevation) with a Garmin ETrex. The Etrex 

is a 12 channel GPS receiver, that allows accuracy of measurement of plus or minus 6m. In 

addition, the site was defined as the slope of the land and aspect of the test location. Based on 

elevation and location, each site was allocated defined as being located in a particular Agro-

Ecological Zone (AEZ) (ARPAPET 1996).  AEZôs are numbered from 1 to 6, starting with 1 in 

the lowland of the north coast to 6 in for the lowlands of the south coast (Table 16).  

 

Table 16. Definition of the 6 agro-ecological zones in East Timor. 
AEZ Location Elevation 

1 Northern coast 0-100m 

2 Northern slopes 100-500 

3 Northern uplands >500m 

4 Southern upland >500m 

5 Southern slopes 100-500 

6 Southern coast <100m 

All sites for OFDTs in the 2006/07 cropping season were tested for soil pH using 

Manutec test kits. The test kits are designed for in-field use. Composite samples of soil are 

collected from each plot and sieved through a 2 mm sieve. Sieving removes rocks, large clods etc. 

A small amount of soil is placed on a white slide and indicator fluid is added. After thorough 

mixing, a white powder is added to the surface of the soil/indicator mixture. The white powder 

assumes the color of the indicator, and pH value identification is done visually with a colour card 

following addition of the white powder to visualize the colour of the indicator solution mixed 

with soil to be tested.  

Soil texture (Table 17) was estimated using a field method based on the ribbon test. Prior 

to testing, a handful of surface soil (below 10cm) was sieved and water added to make a 

malleable bolus. This wet soil was formed into a round ball, and then attempts made to form a 

ribbon with the wet soil. The length of the ribbon (in cm) was measured and compared to a 

reference table which staff carried with them in the field, and the ability to form a U shape and a 

donut shape with the ribbon was used as a further indicator to describe soil texture.  
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Table 17. Determining soil texture characteristics. 
Texture Description A Length of soil ribbon B 

 

Sandy 

The soil stays loose and separated, and can only be 

accumulated in the form of a pyramid. 

 

Nil  

 

Sandy Loam 

The soil contains enough silt and clay to become 

sticky, and can be made into the shape of a fragile 

ball.  

 

15-25 mm 

 

Silty Loam 

Similar to the sandy loam, but the soil can be shaped 

by rolling it into a small, short cylinder.  Soil has a 

ósilkyô feel. 

 

25 mm 

 

Loam 

Contains almost the same amount of sand, silt and 

clay.  Can be rolled into a 15 cm long 

(approximately) cylinder that breaks when bent. 

 

25 mm 

 

Clay Loam 

Similar to loam, although the cylinder can be bent 

into a U shape (without forcing it) and does not 

break. 

 

40-50 mm 

 

Fine Clay 

The soil cylinder can be made into the shape of a 

circle, but shows some cracks. 

 

50-75 mm 

 

Heavy Clay 

The soil cylinder can be shaped into a circle, without 

showing any cracks. 

 

 

>75 mm 

 

 

From AóAgricultural Compendium for Rural Development in the Tropics and Subtropicsô (1989) and BMcDonald et 

al.(1990). 

Analysis 

Data from the protocols were entered into an MS Excel spreadsheet based database.  This 

occurred twice throughout the growing season, once just after the OFDTs were established and 

once at the end of the season when all of the harvest data was complete.  Installing the 

information twice allowed a check on how many farmers dropped out of the trials throughout the 

year because of various reasons. 

Yield data was analyzed by ANOVA (Unbalanced  Linear Model), with variety and AEZ 

as factors. The ANOVA output was used to test for significant effect of sub-district, variety and 

the interaction between variety and AEZ. The influence of a wide range of factors on maize yield 

was tested using an unbalanced ANOVA design. The model of the analysis always included 

variety and AEZ as factors in the model. In turn a range of factors were added to the model, one 

at a time. If they were significant, the factor was kept in the model, and if they were non-

significant the factor was discarded. Once a significant factor was identified, the interaction of 

that factor and variety was also tested for significance at the 0.05 level. 

Results 

A total of 340 Maize OFDTs were established over four Districts in the first planting 

season of the 2006-07 year.  Of these, a total of 278 OFDTs were harvested. 

Testing environments. 

Maize OFDTôs were conducted on wide range of soils texture, pH, slope and elevation. 

Elevation of OFDT sites ranged from almost sea level to over 2,000m. The highest site was 

2024m in Quelicai sub-district. More than half of the sites were planted at elevations less than 

550m, with increasingly less sites at the higher elevations (Table 18).  
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Table 18. Distribution of m aize OFDT sites by elevation, 2006/07. 

Elevation 

(m) 

Locations  

(%) 

0-150 20.3% 

150-350 12.9% 

350-550 20.3% 

550-750 15.6% 

750-950 13.8% 

950-1150 9.4% 

1150-1350 5.9% 

>1350 1.8% 

 

 

Soil pH, elevation and texture 

The average soil pH across the 380 OFDT test sites was 7.0, ranging from 4.5 to 9.0.  Just 

under a fifth of the sites (18%) would be defined as acid (pH 5. 5 or less) and approximately 33% 

of the sites described as alkaline soils (ph 8.0 or above). The remainder of the sites (49%) had soil 

pH values between 6.0 to 7.5 inclusive (Table 19).   

Table 19. Distribution of soil pH across maize OFDT sites 2006/2007. 

Soil pH Locations 

(%) 

4.5 2.1 

5 5.2 

5.5 10.7 

6 11.0 

6.5 9.5 

7 14.0 

7.5 14.0 

8 12.8 

8.5 15.5 

9 5.2 

Soil pH was not evenly distributed between districts and sub-districts. Some sub-districts 

in Baucau tested more alkaline than others. This may be related to the limestone outcrops in 

many parts of the Baucau district. The Liquica sub-district was found to have a very low average 

soil pH (5.9), suggesting many of the soils are acidic (Table 20).    
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Table 20. Soil pH and elevation of maize OFDT locations, 2006/07 

District Sub-

District 

Locations Elevation Soil pH 

Aileu Aileu 56 1055 6.3 

Aileu Liquidoe 17 1007 6.5 

Aileu Remexio 3 1017 5.8 

Baucua Baucau 52 369 7.5 

Baucua Laga 21 290 8.1 

Baucua Quilicai 21 625 7.9 

Baucua Vemasse 31 511 7.0 

Baucua Venilale 23 626 6.4 

Liquica Liquica 20 643 5.9 

Liquica Maubara 22 261 7.0 

Manufahi Alas 30 202 8.2 

Manufahi Same 41 405 7.1 

LSD 

(p<0.05) 

   0.31 

Just over half (55%) of the variation in sub-district soil pH measured at the OFDT sites 

was accounted for by elevation. The regression suggests that the higher the elevation, the lower 

the pH, and that pH decreases 2.0 units per 1,000m increase in elevation (Figure 8).  A regression 

analysis of the individual location data also showed a similar trend, with soil pH decreasing with 

elevation, at a slightly slower rate of 1.6 units of pH per 1000m elevation.  
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Figure 8. Effect of elevation on soil pH for maize OFDT sites, 2006/07. 

The majority of test locations (approximately 76%) were clay loams or heavier soils. 

Sandy soils were rare in the data, accounting for only 6% of the sites (Table 21).   
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Table 21. Distribution o f soil texture of maize OFDT, 2006/07 

Soil texture Locations 

(%) 

Sandy 6 

Sandy Loam 10 

Loam 10 

Clay Loam 17 

Fine Clay 29 

Heavy Clay 29 

Trial losses 

The percentage of trial losses (18%) was less than the 2005/06 cropping season (25%). No 

trials were reported as lost through wind damage which was a major source of lost trials in the 

2005/06 season, however data from 18 OFDTs were lost due to error at harvest time (mixing of 

varieties). Table 22 gives a breakdown of the reasons for the trials not being completed. The most 

limiting environmental factor was drought which resulted in the loss of 14 OFDTs in Baucau 

District, predominantly in Vemasse (7/14 losses). Of these losses through drought the majority 

(9/14) were in the northern coastal areas below 100m altitude (AEZ 1). Losses due to rat damage 

were also less this testing season than the previous, suggesting a lower rat population at the test 

locations.  

Table 22. Maize OFDTôs planted and reasons for non-harvest, 2006/07. 

Trials Number 

Total OFDT 340 

Trials harvested 278 

Trials losses by reason   

Yield was mixed together at harvest  18 

Drought 14 

Unsecured animal damage 6 

Local variety check was not planted 3 

Unspecified 3 

Rats 2 

Receive seed but did not plant 2 

Incorrect planting 2 

No yield 2 

Flooding 1 

Weed damage 1 

Maize was harvested early 1 

Others (Farmer deceased or moved to other 

area etc ) 7 

Total losses 62 

Variety  

Grain yield of Sele and Suwan 5 was significantly higher than local maize populations in 

all districts (Table 23). Har05 yielded more than the local but not significantly greater (pÒ0.05). 

This data is clear evidence that if farmers only change from growing their current traditional 

maize populations to the new modern varieties, there would be a dramatic increase in food 

production. There was no need for added inputs of fertilizer, pesticides etc to produce such 

dramatic increase.  

Unfortunately the white variety from CYMMIT Zimbabwe (Har05), did not produce 

significantly higher yields overall than the local maize populations, despite having significantly 
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heavier cobs. This is consistent with the research station testing results in this year and the last 

year, but is disappointing after it had such a high yield in earlier research station testing.  

Table 23. Yield components for OFDT maize varieties, 2006/07 
Variety Mean Yield 

(t/ha) 

Density (Plants/m2) Cobs/plant Cob weight (g) Seed size (g/100) 

Local 1.7 4.4 0.81 53 25 

Har05 1.9 4.4 0.85 59 25 

Sele 2.4 4.5 0.86 69 26 

Suwan 5 2.5 4.5 0.84 72 27 

LSD (pÒ0.05) 0.23 ns ns 5.2 1.0 

The higher yield of Suwan 5 and Sele compared to the local populations and Har05 was 

due to larger (heavier) cobs. There were no differences between populations for plant density or 

cobs per plant. Sele and Suwan 5 have a slightly larger seed size than Har05 and the local 

populations. 

Districts 

Yields of all varieties trialed in OFDTs were highest in Same Kota and lowest in Quilecai 

(Table 24). There was no interaction between variety and sub-district. This suggests that the 

higher yield of Sele and Suwan 5 is consistent across sub-districts, and there is no reason to 

recommend different varieties for different sub-districts.  

 

Table 24. Maize OFDT grain yield by sub-district  2006/07  
District Sub district Number of Test Locations Local, 

(t/ha) 

Suwan 5 (t/ha) Sele  

(t/ha) 

Har05 (t/ha) 

Aileu Aileu Vila  54 1.8 2.1 2.2 1.7 

Lequidoe  17 1.8 2.9 2.6 2.7 

Remexio 3 1.0 1.7 1.6 1.7 

Baucau Baucau 

Vila 

30 1.8 3.1 3.3 2.2 

Laga 12 1.8 2.0 2.2 1.9 

Quilicai 20 1.2 1.2 1.2 1.1 

Vemasse 20 1.8 2.5 2.3 1.7 

Venilale 16 1.8 2.8 2.7 1.8 

Liquica 

 

Liquica 

Vila 

16 1.2 1.6 1.6 1.2 

Maubara 19 1.6 2.0 2.1 1.5 

Same Alas 30 1.3 2.3 1.7 1.6 

Same Kota 41 2.6 3.6 3.2 3.0 

Total  278     

MEAN    1.7 2.5 2.4 1.9 

The yield advantages (% above local yield) presented below in Table 25 clearly show that 

improved varieties Sele and Suwan 5 continue to show significant improvement in yields when 

compared to local maize populations across all sub-districts excluding Quilicai. This reflects the 

results from maize OFDT research in 2005/06.  

The yield advantage of Har05 was not as large as the yield advantage of the yellow maize 

varieties and as this was the first year of on farm trialing of white maize there was no previous 

OFDT data with which to compare these results. In some Sub-districts Har05 yielded as well as 

the two yellow test maize varieties (Liquica, Lequidoe and Remexio). However in a number of 

other Sub-districts Har05 showed no yield advantage over the local check (predominantly in 

Baucau and Liquica districts) whilst the yellow maize varieties showed considerable advantage 

over the local check. The variation in the yield advantage of Har05 is unlikely to be due to any of 
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the agronomic factors found to have a significant effect on yield (see Table 29). This is because 

no agronomic factors were found to have an interaction with variety, i.e. all of these factors 

affected maize yields irrespective of variety.  

Certified seed for the Har05 OFDT was produced in two different research stations, 

Betano and Maliana. However seed for each sub-district within a district has similar provenance. 

For instance seed for trials in Aileu District came from the same research station (Maliana) and 

there was wide variation in the yield advantage of Har05 in Aileu District which includes Aileu 

Kota, Lequidoe and Remexio (ranging from -6 to 70% yield advantage over local). Therefore it is 

unlikely that the variation in Har05 yields is due to the provenance of the seed. In future seed for 

maize OFDTs will be sourced from only one location now that Betano research station is capable 

of irrigating dry season maize crops.   

 

Table 25. Yield advantage of SoL varieties by sub-district , 2006/07 
District Sub district Yield advantage of 

Suwan 5 (%) 

Yield advantage of 

Sele (%) 

Yield advantage of 

Har05 (%) 

Aileu Aileu Kota  17 28 -6 

 Lequidoe  61 40 50 

 Remexio 70 60 70 

Baucau Baucau Vila 72 83 22 

 Laga 11 22 6 

 Quilicai 0 0 -8 

 Vemasse 39 28 -6 

 Venilale 56 50 0 

Liquica Liquica Vila 33 33 0 

 Maubara 25 31 -6 

Same Alas 77 31 23 

 Same Kota 42 36 13 

Mean (%)  41 36 12 

Farmer preferences 

Following the harvest of the OFDT, farmers were asked if they intended to replant any of 

the test varieties. Table 26 shows that more than 85% of farmers who harvested their OFDTs 

reported an intention to replant one or more of the varieties.  All farmers reported an intention to 

replant at least one of the new varieties.  

Table 26. Farmer preferences for replanting maize varieties after OFDT, 2006/07 
Variety SW5 (%) Sele (%) Har05 (%) Local (%) 

Intend to replant 88 85 87 85 

Do not intend to replant 1 4 1 2 

No response 11 11 12 13 

Agro Ecological Zones (AEZ)  

Yield results for each variety in each AEZ are shown in Table 27. Yields of maize 

varieties were higher in AEZ 4 and 5 than in all other zones. Lowest yields for all varieties were 

found in AEZ 1. There was statistically no interaction between variety and AEZ, meaning that 

yield was affected by AEZ equally for all varieties.   
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Table 27. Maize OFDT mean yield by AEZ, 2005/06 
AEZ Number of  test locations Local 

(t/ha) 

Suwan 5 

(t/ha) 

Sele 

(t/ha) 

Har05 (t/ha) 

1 Northern coast  

(0-100m altitude) 

29 1.3 1.8 1.6 1.1 

2 Northern slopes (100-

500m altitude) 

61 1.6 2.2 2.3 1.7 

3 Northern uplands 

(>500m altitude) 

147 1.7 2.3 2.4 1.9 

4 Southern upland 

(>500m altitude) 

15 2.0 3.0 2.8 2.5 

5 Southern slopes (100-

500m altitude) 

42 2.2 3.1 2.7 2.6 

6 Southern coast 

(<100m altitude) 

14 1.5 2.7 1.9 1.7 

Total 278     

MEAN  46 1.7 2.5 2.4 1.9 

Sele and Suwan5 had a consistent yield advantage above the local across all AEZs (Table 

28). Har05 in AEZ 1 had a negative yield advantage, but increased to a 32% yield advantage on 

the lowlands on the south coast (AEZ6).  

Table 28. Yield advantage of SoL improved varieties by AEZ 2006/07 
AEZ Yield advantage of 

Suwan 5 (%) 

Yield advantage of Sele (%) Yield advantage of Har05 

(%) 

1 Northern coast  

(0-100m altitude) 38 23 -15 

2 Northern slopes (100-

500m altitude) 38 44 6 

3 Northern uplands 

(>500m altitude) 35 41 12 

4 Southern upland 

(>500m altitude) 50 40 25 

5 Southern slopes (100-

500m altitude) 41 23 18 

6 Southern coast (<100m 

altitude) 80 27 13 

MEAN  43 31 13 

Factors affecting yield 

Although the overarching purpose of the OFDT system is to test possible candidates for 

variety release for use on farmersô fields, the process of measuring and comparing yields also 

provides an opportunity to collect data on agronomic factors and analyze the effect of these 

factors on yield. This analysis is described in the Materials and Methods section.  

A wide range of measured agronomic characters were tested for having an influence of 

maize yield. The final model included the following factors: Variety, AEZ, soil pH, number of 

seeds per hole, and slope of the land . Plant density at harvest was included as a covariate. The 

final model described above, accounted for 20% of the total variation in grain yield across all 

plots.  Other terms not included in the maximal model that were able to explain some of the 

variation in yield were plant height, number of staff visits and the type of house the farming 

family lived in (Table 29). 
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Table 29. Significance of management factors affecting maize yield 
Factor Significance 

Variety V 

Sub-District  V 

AEZ V 

Soil pH V 

Number of seeds per hole  V 

Slope of land V 

Number of staff visits V 

Plant density at harvest V 

Plant height at harvest V 

Wealth Indicator: House Type V 

Number of Maize Farms  V 

Number of weedings V 

Factor Significance 

Random or line planting ns 

Plant density at seedling stage  ns 

Mixed planting or monoculture ns 

Gender of the head of the household  ns 

Rice Farmer Also ns 

Maize Result from 2005/06 Year ns 

Soil texture ns 

A range of other factors were also tested for influence on maize yield and were found to 

be uncorrelated. These included planting in lines or randomly, plant density at the seedling stage, 

monoculture or mixed planting, the gender of the farmer, and the reported maize sufficiency of 

the farming family.  As such there seems to be limited gains in promoting activities such as 

planting in lines, and planting in monoculture/multicropping to increase maize yield in Timor 

farms.  

Seeds per hole  

The average yield of all varieties was equally affected by the number of seeds planted per 

hole. As such there is no basis for recommending farmers to change their planting behavior when 

adopting new varieties. There seems to be no yield penalty for planting 3 seeds per hole at 

planting compared to 1 or 2 seeds per hole (Table 30).  Yield does significantly reduce however if 

4 seeds per hole are planted compared to 3 or less seeds per hole. 

Table 30. Influence of seeds per hole on OFDT maize yields, 2006/07. 
Seeds per hole at 

planting 

Average yield of 

four tested 

varieties (t/ha)  

Percent of crops 

1 2.0 1 

2 2.1 21 

3 2.2 66 

4 1.7 12 

LSD (p<0.05) 0.22  

 

 

Soil pH 

There is no interaction between soil pH and variety. This suggests that soil pH 

significantly affects the yield of all varieties equally ( Table 31).  
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 Table 31. OFDT yield by soil pH for all maize varieties, 2006/07 
Soil pH 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 

Mean yield (t/ha) 1.6 1.5 1.7 2.4 2.2 2.3 2.3 1.6 1.6 1.8 

LSD P<0.05= 0.4          

Acid soil (pH 5.5 and less) and alkaline soils (ph 8.0 and greater) significantly reduce 

maize yields on farmers fields (Table 29).  Acid soils in this study reduced maize yields by 30% 

and alkaline soils affected maize yields by 27%. This is a large and significant factor.   

Staff visits 

As in 2005/06, maize OFDTs were visited an average of six times during the growing 

season during which data on cropping practices was collected.  The number of visits made by 

staff was found to have a significant correlation with yield.  There was a small decrease in yield 

as the number of staff visits increased (-0.05 t/ha/visit).  However, this was inconsistent across 

sub districts.  

Plant density at harvest 

Maize plant density at harvest was found to have a significant effect on the yield (Figure 9).  This 

is independent of variety, as all varieties respond in the same way to planting density.  

 

  

Figure 9. Suwan 5 yield vs plant density in OFDTs, 2006/07 

The form of the regression suggests that in crops with more than 4 plants per m
2
 at harvest, 

the yield does not benefit from having a higher plant density.  Similar yields are achieved from 

crops with between 4 to 7 plants per m
2
.  Approximately 30 percent of crops achieved less than 4 

plants /m
2
, so could achieve higher yield with a greater plant stand. 
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Number of weedings 

Average maize yield at each site (averaged across the 4 varieties tested) was dependent on 

the number of times the crop was weeded.  All crops were weeded at least once, with about half 

weeded only once. There is a significant yield advantage (0.5 t/ha) in a second weeded in addition 

to the first weeding (Table 32).  Additional weedings, after 2 weedings, did not significantly 

increase maize yield.  There was no significant interaction between variety and number of 

weedings, suggesting that there is no need to recommend more or less weedings for the new 

varieties.  

Table 32. Influence of weeding number on maize yields in OFDTs, 2006/07. 

  

 

 

 

Slope of land 

Although the ANOVA suggested significant yield differences between land with 

differences slopes, there was no consistent pattern of maize yield with slope (Table 33). 

Table 33. Influence of slope of land on maize yields in OFDTs 2006/07. 

  

 

 

 

 

Plant height at harvest 

The local maize populations used in the 2006/07 OFDTs continued to show the wide 

variation in height at maturity that was seen in the 2005/06 OFDTs.  Har05 was the shortest of 

the improved varieties with Sele being the tallest.  The LSD on the differences in height is 10.88, 

meaning that the height of local varieties was significantly different (p<0.05) from the other three 

varieties which were not significantly different from each other.  

Wealth indicator: housing type 

Housing quality in Timor-Leste is an indicator of household wealth.  The SoL Program 

works with households from a wide range of wealth backgrounds.  Data collected through the 

SoL SOSEK team óBuka Data Losô survey which was given to all farmers shows that 56% 

(181/3241) of OFDT were carried out by households living in the traditional óGrass Houseô 

homes.  óHalf Blockô households (those that had a lower rock or brick base with bamboo, palm 

                                                 
1
 The total number of OFDT established was 340 however the data set regarding housing quality was not complete 

with 324 returned surveys.  

Number of 

weedings 

Average yield of 

four tested 

varieties (t/ha)  

Percent of crops 

1 1.9 51 

2 2.4 33 

3 2.2 12 

4 2.0 3 

5 2.6 1 

LSD (p<0.05) 0.33  

Slope Average yield of 

four tested 

varieties (t/ha)  

Percent of crops 

0-2% 2.0 19 

2-5% 2.0 24 

5-8% 2.2 12 

8-16% 1.9 10 

16-30% 2.1 19 

>30% 2.5 16 

LSD (p<0.05) 0.44  
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branch or timber upper walls) which were involved in the OFDTs accounted for 22% (71/324) of 

the total number of trials as did óComplete White Houseô households which were made entirely 

of brick and concrete (22%, 71/324).  

 

Table 34. Maize yields for all varieties vs housing types, OFDT 2006/07 
Housing Type Yield (t/ha) 

Grass House 1.9 

Half block house 1.9 

Complete white house 2.3 

LSD (p<0.05) 0.23 

Yield data collected from the 2006/07 maize OFDTs shows that housing quality is also an 

indicator of agricultural performance (see Table 34).  Maize OFDTs carried out where the 

household home was of the complete white brick or rock, the wealthiest found in Timor-Leste, 

had significantly higher yields than those made of grass or half brick construction.  Most 

importantly there was no interaction between housing type and the variety of maize being trialed 

as all the varieties had higher yield in rich households including local maize varieties (Figure 10).  
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Figure 10. Yield of all SoL varieties vs wealth indicator housing type 2006/07 

Wealth indicator: number of farms 

The SOSEK survey, óBuka Data Loosô, also collected information from maize OFDT 

farmers on the number of maize fields which they had planted in the 2006/07 cropping season. It 

was found there was a positive relationship between the maize OFDT yield and the number of 

fields planted. The LSD (p<0.05) for the relationship was 1.068 meaning that households with ten 

maize fields planted has significantly higher yields than those with one, two or three (see Figure 

11 below). This is most likely to be a result of larger household wealth and therefore better access 

to farm inputs such as seed and labour as well as higher quality farming land.  
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Average Yield of All OFDT Varieties vs Number of 
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Figure 11. Yield of all SoL varieties vs wealth indicator: number of farms, 2006/07 

Use of fertilizer  

No farmers included in the maize OFDTs 2006/07 reported the use of fertilizer, either 

organic or non-organic.  

Weeds  

Over 84% (286/340) of farmers involved in the Maize OFDTs reported weeds as a 

problem in their fields.  RAs recorded 104 different weed names and these occurred 475 times in 

286 OFDTs.  

The weeds representing over half of all occurrences (248/475) are listed below in Table 

35).  The two most prevalent weeds were Fahi Fulun (Cyperus brevifolius) and Manulain 

(Imperata cylindrica).  

Table 35. Weed type in maize OFDT, 2006/07 

Weed name (Tetun) Weed specie (Latin) Frequency 

Fahi fulun Cyperus  brevifolius 51 

Manulai Imperata cylindrica 39 

Haeme Melinis repens 29 

Manukelen Stachytarpheta jamaicensis 21 

Karau kidan  20 

Tahan bo'ot  15 

Dai roon  14 

Ruun  14 

Teki-tekian  13 

Ate roon  11 

Haeai   11 

Angiraun   10 

Weeds were not equally frequent across all site locations, for example C. brevifolius was 

much more frequently noted in Aileu District than in other areas, whilst I. cylindrica, was most 

common in Manufahi District. Table 36 below shows where the most common weeds occurred 

most frequently.  
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Table 36. Distribution of t he two most prevalent weeds in maize OFDTs, 2006/07 
District Total # 

OFDT 

% OFDT reporting 

Cyperus brevifolius as a problem 

% OFDT reporting Imperata 

cylindrica as a problem 

Aileu 76 63 - 

Baucau 71 - 7 

Liquica 42 7 5 

Manufahi 151 - 21 

Total 340 53/340 39/340 

On average, each maize OFDT was weeded 1.7 times during the six-month growing 

season.  The first weeding of maize in the growing season is the most important for reducing the 

effect of weed load on yield. 

Pests 

There were no recorded differences between local maize and the three tested maize 

varieties for resistance to pests or disease during growth of the crop.   

Pest damage was reported in 58 maize OFDTs with the most common pest being 

grasshoppers. Only 15% (42/278) of successful maize OFDTs reported pest damage. The 

percentage of pest damage remains the same after unsuccessful maize OFDT trials are included in 

the analysis (17%, 58/340). This suggests pest damage was not a major reason for trial failure and 

no trials were reported as entirely lost through pest damage.  

Commonly reported pests are listed below in Table 37.   

Table 37. Pest frequency for SoL maize OFDT 2006/07 
English Tetun/Bahasa Indonesia Order Frequency 

(% successful OFDT ) 

 Grasshopper Kafenotu Orthoptera 7 

Aphid Kutuh putih Homoptera 4 

Rat Laho  3 

Butterfly Lakataro Lepidoptera 1 

Grub Ular ki'ik Coleoptera 1 

Cow Karau   1 

White grub  Ular tanah Coleoptera 1 

Dog Asu  0.3 

Pig Fahi  0.3 

White ant Nanaer Isoptera 0.3 

Ant Nehek Hymenoptera 0.3 

Unidentified grub   Ular  2 

TOTAL  # sites                                                                      58 

Disease 

As with the 2005/06 planting season only 2% of the total maize OFDTs were reported as 

having disease damage. No specific diseases were identified but three cases of wilted leaves were 

reported. Again, no difference between maize varieties was noted.  

Storage 

General information on the maize seed storage was presented in SoL Annual Research 

Report 2006. Data recorded in 2006 shows no significant difference in the storage of the two new 

varieties as compared to the local varieties, when stored in an air tight container.   

Following the 2006 harvest of the first year of SoL OFDTs, farmers were given jerry cans 

and encouraged to store their maize in these jerry cans which were to be kept air tight with wax 

or plastic for sealing the lid.  Such storage techniques eliminates damage by storage insects, 
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particularly the maize weevil (Sitophilus zeamais) Data regarding the performance of this storage 

intervention was not available at the time of writing the Annual Research Report 2006 and is 

presented in Table 38.  

Table 38. Post harvest pest damage to stored maize, 2005/06 

Measurement 3 Months Post Harvest 6 Months Post Harvest 

Variety SW5 % Sele % Local % SW5 % Sele % Local % 

No damage 98  98  96  86  89  88  

Some damage 2  2    2  9  7   6  

All damaged - - 2  5  4    6  

Total  53 53 53 44   46 49 

Fifty three successful OFDTs were monitored three months after harvest and 49 were 

monitored 6 months after harvest. Three months after harvest nearly 100% of all sites showed no 

damage. This reduced to and average of 88% for all sites showing minimal damage 6 months 

after harvest. All varieties showed similar storage qualities when stored in the jerry cans.  Staff 

observations have confirmed that when seeds are stored in air tight containers, respiration of the 

seed itself continues (as seeds are still alive) as the respiration of any weevils in the seed stock 

use the oxygen available in the container.  As the oxygen content drops, the weevils suffocate to 

due the lack of oxygen and the build up of CO2.  Seeds however, require much less oxygen to 

survive, and therefore can be stored safely while weevils are eliminated. 

Conclusions 

For the second year in a row the OFDT yield data demonstrate that the introduced and 

recently released varieties of maize, Suwan5 and Sele, have a significant yield advantage over 

local maize varieties. The consistent performance of these varieties in two sequential years 

confirms their suitability for increasing production on Timorese farms.  

The extra grain yield of the modern varieties is due to large cobs, rather than an increased 

number of cobs per unit area.  Many farmers are aware of this and call the newly introduced 

varieties ólarge cobbed maizeô (óbatar fulin bootô).  

Results for Har05 were mixed.  In some Sub-Districts it outperformed the local varieties 

as well as the two recommended varieties whilst in others it showed yields similar to the local (in 

4/13 sub-districts local varieties yielded higher than Har05).  This data will need to be considered 

in light of recent replicated trails to determine whether Har 5 should be included in future years 

or not.  

Data collected on agronomic practices in maize OFDTs shows some significant findings 

which should continue to be monitored.  Factors such as number of seeds per hole and plant 

density at harvest have demonstrated significant impact to maize yields and should be further 

explored in ongoing OFDT research. 

Sealed storage 

Follow up visits of the 2005/06 OFDTôs have shown that the use of sealed storage in the 

form of jerry cans is a very effective method of seed storage. Sealed storage is a very effective 

organic method that can be used to eliminate weevil damage, and increase the storage time of 

harvested grain.  These results confirm the results of the OXFAM maize study that jerry cans be 

used by farmers to minimize weevil damage, and maintain clean seed.    
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Soil pH 

It is often assumed that as Timor is an island made of uplifted coral/limestone, acid soils 

would not present a limitation to agricultural production.  This study has shown that of farming 

land in the four tested districts, 18% of the sites have acid soils (pH 5.5 or less), and that these 

soils are producing crops with a yield  30% less than crops on neutral soil.  On the other hand 

alkaline soils (pH 8.0 or more) are observed in 33% of the cropping land and are demonstrating 

yield reductions of 27%.   

It is likely that the ameliorating of these acid and alkaline soils would not be economically 

and socially viable to subsistence farmers. Farmers do not have the finance and are generally 

reluctant to apply artificial amendments to soils.  

However, there is an opportunity to use rapid and cheap soil testing to assist farmers in 

land selection for farms. The farming landscape in much of Timor is under-utilized, and as such 

farmers are able to have some selection of which areas to farm each year.  Land section for 

farming each year is based on a range of factors including the length of fallow, crop growth last 

year, extent of regrowth, etc. If a rapid and simple soil pH measurement was available, farmers 

could incorporate this information into their decision making.  Manutec soil pH kits (as used in 

the study) are very cheap and effective measurements of soil pH.  One kit costs approximately 

AUD$13, purchased in Australia, and is able to be used to conduct hundreds of soil pH 

measurements. 
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2.2  Sweet potato 

2.2.1 Sweet Potato Replicated trials, 2006 -2007 

All sweet potato (Ipomoea batatas) clones tested by SoL have been introduced from CIP 

in Indonesia, as part of the previous phase SoL1.  A number of these clones have been 

extensively tested for many years.  Stems for planting the trials this year were grown at irrigated 

plots in Aileu.  

Materials and Methods  

Four sweet potato trials were established in the 2006-07 wet season.  They were 

established at Aileu, Baucau, Maliana and Betano.  Trials consisted of 3 or four replicates 

depending on available space.  Each plot was 5m by 5m in size.  All plots were fertilized with a 

low rate of 15 kg N/ha and 15 kg P/ha 3-4 weeks after planting.  Trials were planted after the start 

of the wet season, and harvested after the end of the wet season.  All introduced sweet potato 

clones produce a harvestable yield much quicker than local sweet potato clones.  To adjust for the 

difference in the length of season, in Aileu, all introduced varieties were harvested on one day, 

and the local sweet potato clones were harvested 3 months later.    

Farmer field days were organized in Aileu and Betano (20 July, 26 July respectively) 

during which the high yielding clones were evaluated by farmers.  Farmers were given the 

opportunity to test the raw and cooked tubers of the new varieties under test.  The objective of the 

field days was to determine the farmersô preference for the new varieties, and the basis of their 

preference.  

Results 

Similar to results in the previous year, sweet potato growth was vigorous in Aileu but 

quiet poor in lower altitude sites (Table 39).  Maliana yields were very low, due to low rainfall 

during the growing season.  

Table 39. Mean sweet potato yield by location in 2007.  

Location Date of planting Date of harvest Mean yield (t/ha) 

Aileu January 19 July 2007
a
 20.8 

Maliana January 19 June 2007 1.3 

Betano January 24 July 2007 1.3 

a) This is date of harvest for the introduced clones.  Local check varieties were harvested 3 months later.  

The Aileu site again had a much higher yield (20.8 t/ha) than the two other sites (1.3 t/ha 

for both sites).  The high yields obtained by sweet potato each year demonstrate the adaptation of 

these clones to the cooler climate of Aileu.  Aileu is approximately 4-5
o
C cooler than the coastal 

areas of Timor Leste due to its higher (900m) elevation.  

In Baucau, although the crops were planted, no varieties produced a yield.  Cuttings were 

planted well after the start of the wet season, and never looked vigorous during the growing 

season.  The sweet potato crops never developed a full canopy cover. They were grown at the 

lower end of the 1 ha site at Fatumaka where previously there has been recorded poor growth of 

cassava and sword beans.  It is known that the lower end of the block is slightly more acid 

(pH4.5-5) than the rest of the block and it is possible that the late planting plus the more acid soils 

retarded growth. 

The three released varieties (Hohrae 1, 2 and 3) are among the highest yielding clones in 

all sites (Table 40). In Aileu, Hohrae 1, 2, and 3 had a similar high yield, well in excess of the 
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local check clones, and in a shorter period of time.  CIP17 and CIP04 did produce a higher yield 

than these three clones at Aileu and are worthy of further investigation for highland areas.  

In Maliana, where lack of rain reduced yields, Hohrae 2 had the highest yield, followed by 

Hohrae 3. Hohrae 1 did not yield well in Maliana, and this is consistent with the recommendation 

of not growing Hohare 1 below 500m elevation. 

In Betano, Hohrae 3 produced the highest yield, although average yield levels are very 

low. Many of the clones produced no sizeable tubers in Betano, suggesting that high temperatures 

in Betano inhibit tuber initiation. It is surprising that Hohrae 1 did produce a high (relatively) 

yield in Betano, which is located 20m above sea level.  

Table 40. Sweet potato yields and farmers preferences, Aileu, 2007.  
Clone Tuber yield  

(t/ha) 

Farmers reporting they would like to 

grow on their own farm (%) 

Farmers reporting tubers 

are sweet (%) 

 Aileu Maliana Betano Aileu Betano Aileu Betano 

Hohrae 1 29.6 0.1 2.8 33 58 46 29 

Hohrae 2 23.9 2.7 1.7 6 74 7 31 

Hohrae 3 26.5 1.9 5.2 6 73 38 16 

CIP02 13.5 2.6 0.6 0 0 15 30 

CIP03 14.2 0.8 0.3 0 0 15 0 

CIP04 34.9 0.3 na 6 0 46 0 

CIP05 10.6 0.4 0.1 6 3 7 0 

CIP08 16.7 1.3 0 6 0 9 0 

CIP15 18.5 2.3 0.6 60 0 92 2 

CIP17 42.4 0.3 0.7 73 0 100 23 

Local mean 9.8 na na 0 0  8 

Local mutin 8.7 na na 0 0  1 

LSD (p<0.05)        

Farmer field days were conducted the day after harvest in Aileu and Betano which were 

attended by 15 and 43 local farmers respectively.  One third or more of the attending farmers 

were female (Table 41).   

Table 41. Farmer field day details for sweet potato harvest at 2 locations, 2007.  
Research location VarietyNumber Date Male 

Farmers 

Female 

Farmers 

Aileu 12 26/07/07 10 5 

Betano 11 20/7/07 22 19 

It is apparent that taste, especially sweetness is more important than yield in the selection 

of sweet potato clones by farmers.  In Aileu, the most desired clones were also reported as the 

sweetest (CIP15 and CIP17). Both of these varieties were preferred by more about 60% and 

defined as sweet by more 90% farmers.  This is despite CIP 15 having half the yield of CIP17.  

Regression analysis shows that preference by farmers was highly correlated with sweetness 

(Figure 12), much more than preference is correlated with yield (Figure 13). It is fortunate that 

CIP 17 is also the highest yielding of the tested clones, suggesting that CIP 17 should be released 

for on farm testing soon, especially in highland areas.  Among the released clones, Hohrae 1 was 

reported the sweetest and most preferred variety.  There was no difference in taste or preference 

between men and women farmers.  
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Figure 12. Correlati on between farmersô preference and potato sweetness, Aileu. 
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Figure 13. Correlation between farmersô preference and tuber yield, Aileu. 

In Betano the preference for sweet varieties was present, but not as strong as the 

correlation observed in Aileu (Figure 14).  
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Figure 14. Correlation between farmers preference and potato sweetness, Betano. 

Conclusions 

This seasons testing confirms the yield superiority and high farmersô preference of the 

MAF released varieties Hohrae1, 2 and 3. However, there is scope for the identification and 

release of higher yielding clones that have sweet tubers. CIP 17 is a possible candidate for future 

evaluation.   
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2.2.3 Sweet Potato On-farm demonstration trials (OFDTs) 2005-2006 

There has been no change in the processes by which sweet potato OFDT are established 

and they continue to be identical to those described in the maize OFDT section.  

Materials and Methods 

OFDTs were established in the way as described as for maize and peanuts. Each site 

consisted of 4 sweet potato varieties:  A local check, Hohrae1, Hohrae2 and Hohrae3. The three 

recommended varieties have a shorter time from planting to harvest than most local sweet potato 

varieties.  Local sweet potatoes are normally planted in December/January, and harvested in 

August. These new varieties can be planted the same time as the local varieties, but can be 

harvested 4-5 months after planting.   

Each plot was planted in a farmersô field with the same treatment as the rest of the field ï 

that is with no extra inputs.  

However, the biology of the sweet potato crop, and the shorter season of the new varieties 

under test, makes the completion of a successful sweet potato OFDT more difficult.  The major 

difference between conducting a maize (or rice or peanut) OFDT and sweet potato OFDT is the 

difference in judging harvest time.  Grain and peanut crops go through a series of easily 

observable stages of development from planting to harvest with a generation cycle starting and 

finishing with seed.  The stages of development are all above ground, resulting in crop maturity. 

In contrast, sweet potatoes produce the harvestable products underground, and it is difficult to 

monitor the stage of development.  It is therefore difficult to judge ahead, when farmers will be 

harvesting a particular trial.   

Secondly, unlike maize, rice and peanuts, (which are harvested at the one time), sweet 

potatoes are harvested over an extended period, small amounts at a time.  This means that at the 

designated harvest time, it is unlikely that all the produced yield of the test crop is in the ground. 

It is highly likely that some of the tubers will have been harvested and consumed already. 

Although staff visit the sites 7 times through the season, this is not regular enough to track the 

human predation on the test sites.  

A solution was proposed to staff to achieve a reasonable estimate of yield in the sweet 

potato plots.  Knowing that some of the plot would be sequentially harvested prior to the agreed 

harvest day, staff worked with farmers to identify smaller areas in the 25m
2
 plot, that would not 

be harvested until the farmers and researchers were together to harvest and record the yields.  On 

harvest day therefore, a smaller area of the plot was harvested with the staff recording the area 

harvested, the number and weight of tubers.  Yield in t/ha, and the components of yield 

(tubers/m
2
, average tuber size (g)) were calculated from the data.  

As or other species data was entered into MS Excel and then GenStat Discovery Edition 

7.2 for ANOVA (Unbalanced Model) analysis.  

Results and discussion 

A total of 176 trials were established of which at least one variety harvested in 83 trials. 

The largest reason for loss of trials was plant death before harvest, followed by farmers 

harvesting without the RA staff, the potatoes having no tubers and animal damage (Table 42).  It 

is unclear why so many trial sites had plant death prior to harvest.  Approximately half of the 

trials recorded as died before harvesting were planted at low altitudes along the north coast and 

died due to drought.  Others seem to have succumbed to weed competition, and other reasons.  

This high loss due to plant death, which is not seen in other crops, shows that farmers do not pay 

a great deal of attention to sweet potato production. 
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Table 42. Reasons for incomplete sweet potato OFDT 2006/2007 

Losses by reason Percent of lost crops 

(%) 

¶ Plants died 32 

¶ Harvested without the RA 23 

¶ No tubers 17 

¶ Animals destroyed the trial 15 

¶ Weeds smother the site  6 

¶ Drought 2 

¶ Flood 2 

¶ Rotted prior to harvest 2 

Unlike other crops, sweet potato was more likely to be planted as a mixture with other 

crops.  About 64% of the OFDT sites were grown as a mixture (Table 43).    

Table 43. Sweet potato OFDT locations as monocultures or mixed crops 

Planting type Number of sites  

Monoculture 60 

Mixes 108 

Not observed 8 

Total 176 

Of those sites planted as a mixture, most are grown under taller crops such as maize, and 

cassava (Table 44). 

Table 44. Companiaon crops of sweet potato OFDT trials  
Other crop Percent 

Maize 33 

Cassava 21 

Pumpkin 13 

Snake bean 9 

Talas 8 

Pigeon pea 6 

Beans 5 

Yam 4 

Taro 2 

Others  7 

Yield 

Sweet potato tuber yield vary significantly and dramatically between sub districts across 

Timor (Table 45).  Aileu recorded the highest sub district yield of 10.4 t/ha, where as Liquica 

produced the lowest yield of 0.4 t/ha.  

It is generally believed that sweet potato produce higher yields at higher altitudes.  The 

very high yield at Aileu compared to other sub districts is not just due effect of altitude, as the test 

locations in Liquidoe have a similar average yield as those in Aileu, but with a much lower yield 

(Table 45).  
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Table 45. Average sweet potato yields by variety and sub district for 2006/07.   

Sub 
District 

Sites Hohrae 
1 (t/ha) 

Hohrae 2 
(t/ha) 

Hohrae 3 
(t/ha) 

Local 
(t/ha) 

Mean 
Yield 
(t/ha) 

Elevation of 
test 

locations 
(m) 

Aileu 10 10.8 11.7 9.4 9.6 10.4 1070 

Alas 17 2.8 2.8 3.7 3.7 3.3 210 

Baucau 6 2.5 3.5 2.7 1.9 2.6 390 

Laga 6 3.3 3.5 2.9 0.4 2.5 300 

Liquica 3 0.7 0.4 0.3 0.2 0.4 820 

Liquidoe 9 3.3 3.1 2.9 0.2 2.4 1010 

Maubara 2 0.2 0.8 2.6 1.0 1.2 440 

Same 13 4.7 8.0 7.1 4.6 6.1 460 

Vemasse 8 3.8 3.2 3.2 1.4 2.9 660 

Venilale 8 2.4 1.5 2.0 0.8 1.7
a
 710 

Average  4.0 4.7 4.5 3.1
b
   

a  LSD for comparing sub district means is 1.9t/ha 

b  LSD for comparing variety means is 0.9t/ha 

Variety had a significant effect on yield, with all three introduced varieties yielding 

significantly greater than the local check overall.  (Table 45).  There was no significant 

interaction between variety and sub-district for yield indicating consistent superiority in yield of 

new varieties compared with the local check.  

Yield advantages of the new varieties compared with local sweet potatoes were over 10 

fold in the sub district of Liqidoe and very high in other sub districts (Table 46).  Much of this 

was due to the very low yields of local varieties. 

Table 46. Yield advantage of sweet potato by variety and sub district, 2006/07. 
Sub 
District 

Hohare 1 Hohare 2 Hohare 3 

Aileu 12% 21% -2% 

Alas -24% -24% -1% 

Baucau 30% 86% 42% 

Laga 705% 741% 615% 

Liquica 253% 105% 79% 

Liquidoe 1462% 1371% 1267% 

Maubara -79% -20% 159% 

Same 2% 74% 55% 

Vemasse 173% 129% 131% 

Venilale 186% 81% 133% 

    

Yield components 

There was some concern why the sweet potato yields were so high in Aileu (10 t/ha), 

medium in Same (6 t/ha) and quite low (less than 3 t/ha) in all other locations.  To assist defining 

the reason for the different yields in different sub districts tuber size and tubers per m
2
 were 

calculated and the high yield measured in Aileu was associated not with large tubes, but with 

more tubers per m
2
 (Table 47).  Upon further investigation of the data, it was found that Aileu has 

also the smallest harvest sample sizes (2.4m
2
).  
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Table 47. Average sub district yield and yield components. 

Sub 
District 

Tubers 
per m

2
 

Tuber 
size (g) 

Plot 
size 
(m

2
) 

Yield 
(t/ha) 

Aileu 8.7 132 2.4 10.9 

Same 4.3 165 6.9 6.1 

Alas 2.2 147 24.1 3.3 

Vemasse 1.7 175 18.6 3.1 

Laga 2.2 142 25 3 

Baucau 2.8 124 22.8 2.8 

Liquidoe 1.9 124 17 2.4 

Venilale 0.8 193 25 1.7 

Maubara 1.4 110 25 1.5 

Liquica 8.1 206 15.3 0.4 

LSD 

(p<0.05) 
2.7 56   1.9 

Sweet potato yield on a district basis is highly correlated with the sample area harvested 

(Figure 15).  As the harvest area increases from 2 to10 m
2
, the average yield dropped from 10 to 

3 t/ha. Yields did not further decrease at as sample area increased above 10m
2
.  
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Figure 15. Mean yield of sweet potato OFDT correlated with average harvest area. 

There are at least two reasons for the correlation between harvest area and sweet potato 

yield.  Firstly when small areas are harvested, staff generally unconsciously will choose the well 

grown parts of the plots that likely have the highest yield.  This non-random selection within a 

plot will increase the yield with smaller plot sizes.  

Secondly, the smaller plot sizes have a lower possibility of contributing to peopleôs diet 

prior to harvest date.  Sweet potato is a regular part of Timorese diet, often eaten as the main 

staple at breakfast.  Each day or two, some members of the family would harvest enough tubers 

for breakfast the following day.  It is likely that the OFDTôs which are often placed near the 

house, would be sequentially harvested prior to the agreed harvest date.  

Effect of farmer management on yield  

As the yield in different sub districts is highly correlated with sample size in each sub 

district, it is not possible to determine the impact on agronomy on sweet potato yield across the 

sub districts.  
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Conclusion 

The newly recommended sweet potato varieties (Hohrae 1, 2 and 3) produced a 

significantly higher yield than the local sweet potatoes in most test locations.  The consistency of 

these yield advantages will be compared across years in 2008.  Differences in harvest area 

resulted in large yield differences between sub districts.  In future years, a more consistent 

method of harvesting sweet potatoes is required that allows for harvesting of some tubers prior to 

harvest date.   
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2.3 Cassava 

Cassava (Manihot esculenta Crantz) is grown throughout Timor Leste, usually in small 

plots near the house, often intercropped with maize or beans (Phaseolus vulgaris).  It provides a 

reliable source of carbohydrate during the lean season (prior to harvest when food stocks are low) 

for both human consumption and feeding to animals.  The crop can be harvested on a needs basis 

after approximately one year.  Increasing yields of available clones will significantly contribute to 

food security in the rural areas.  No new cassava varieties have been released to farmers by the 

MAF in recent years. 

2.3.1   Replicated cassava trials 

Cassava clones with potential for improving yields in East Timor were sourced from 

Indonesia and Thailand for the program.  Introduced clones were tested in replicated trials across 

four centres in to identify suitable material for evaluation on farmersô fields.  Four trials were 

implemented during the wet seasons of 2005-2006.  The results arrived too late to be included in 

the 2006 Annual Research Report and are presented here.  

Materials and Methods  

Replicated cassava trials were conducted at stations in Maliana, Baucau, Alieu and Betano.  

Each trial was a randomized block design with two replicates.  The main wet season crops were 

planted after the rains commenced to ensure good germination in Oct/November 2005. The crops 

grew through the wet season and into the dry season. They were harvested at 10-13 months 

(Table 48). 

Table 48. Cassava planting and harvest details, 2005/06 
Location Number of 

entries 

Planting date Harvest date Mean yield  

   (t/ha) 

Maliana 18 16/10/2005 15/8/2006 24.1 

Baucau 25 23/11/2005 24/7/2006 2.9* 

Aileu 25 12/10/2002 15/11/2006 27.5 

Betano 36 20/10/2005 15/11/2006  

* Termite affected.  

Plot dimensions were 5m by 5m with a 30cm walkway between each plot. Plant spacing 

was 1m by 1m square, resulting in 25 plants per plot.  At harvest, tubers of 20 plants were dug for 

yield determination.  The remaining 5 plants were left for field day observations and for fresh 

stem production when the next crop was planted.   

Results 

Aileu 

The trial at Alieu contained the same 25 accessions as the previous year, including 3 local 

varieties from East Timor, 5 local varieties from Indonesia, and the rest breeding lines from Indonesia. 

Table 49 presents the results of the 2006 trial.  Both root yields and starch contents were higher in 2006 

than in 2005, probably due to more favorable weather conditions.  The average yields of the three local 

varieties were 24.37 t/ha compared to 27.46 t/ha for all accessions.  The highest yielding varieties in 

Aileu were Ca 12, Local (Sulawesi), Ca 42 and Ca 40.  The percentage of farmers considering 

these varieties to be sweet was 9, 19, 50 and 69 respectively.  A summary comparing yield 

advantage and sweetness across years is included below.   
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Table 49. Cassava variety evaluation trial results, Aileu, 2005/06. 
Code Variety name Root yield 

(t/ha) 
Starch content 

(%) 

Starch yield 

(t/ha) 

Percent farmers 

saying sweet or 

very sweet 

Percent  farmers 

who would like to 

replant 

Ca 5  CMM 96-36-255 32.9 18.6 6.11 50 33 

Ca 12 CMM 95-42-3 56.5 25.0 14.12 9 40 

Ca 13 CMM 96-25-25 26.1 32.7 8.54 84 86 

Ca 14a OMM 96-01-93 33.0 26.6 8.77 31 33 

Ca 15 OMM 90-03-100 19.1 26.0 4.96 47 50 

Ca 16 Mantega-Aileu 31.0 31.2 9.64 97 88 

Ca 17 Merah-Aileu 10.1 24.0 2.43 56 78 

Ca 18 Putih-Aileu 32.1 24.5 7.86 84 60 

Ca 19 local Sulawesi 43.4 28.0 12.17 19 40 

Ca 21 Bogor 1 35.3 28.7 10.12 78 67 

Ca 23 Enak 14.7 25.7 3.79 50 33 

Ca 25 Gempol 33.0 27.5 9.07 88 75 

Ca 26 Gading 23.6 24.0 5.66 69 83 

Ca 31 CMM 97-04-87 25.5 27.5 7.01 72 50 

Ca 32 CMM 97-01-158 18.7 25.8 4.82 75 75 

Ca 33 CMM 97-02-183 15.6 20.0 3.12 63 50 

Ca 34 CMM 97-11-155 28.7 31.1 8.93 75 100 

Ca 35 CMM 97-11-191 17.1 23.3 3.98 59 50 

Ca 36 CMM 97-02-36 28.4 26.5 7.53 47 40 

Ca 38 CMM 97-11-157 24.2 23.0 5.57 59 33 

Ca 39 CMM 97-15-241 22.3 29.5 6.57 50 67 

Ca 40 CMM 97-07-145 40.7 19.7 8.03 69 73 

Ca 42 CMM 97-02-181 41.2 29.3 12.08 50 25 

Ca 43 CMM 97-14-54 14.3 32.0 4.57 53 57 

Ca 45 CMM 97-15-255 19.2 26.8 5.15 53 50 

 Average 27.5 26.3    

Maliana  

A slightly different set of clones evaluated at Alieu was planted at Maliana.  Average root 

yields and starch contents in 2006 were quite high with starch contents, averaging 23.9% (Table 50).   

Breeding lines Ca 12, Ca 36, Ca 5 and Ca 15 had the highest yields.  Ca 12 also performed well at Alieu.  

The percentage of farmers saying these varieties were sweet or very sweet in taste tests conducted at fields 

days were 24, 67, 68 and 70% respectively.   
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Table 50. Cassava variety evaluation trial  results, Maliana, 2005/06. 
Code Variety name Tuber 

yield 

(t/ha) 

Starch 

content 

(%) 

Starch 

yield 

(t/ha) 

Percent 

farmers 

saying sweet 

or very 

sweet 

Percent of 

farmers 

who like to 

plant 

Ca 1 CMC 96-27-76 13.2 21.2 2.81 21 56 

Ca 3 SM 2361-1 29.1 23.1 6.73 35 48 

Ca 4 CMM 96-08-44 18.0 22.1 3.98 16 67 

Ca 5  CMM 96-36-

255 

30.9 26.6 8.22 68 75 

Ca 6 CMM 96-37-

275 

17.5 25.1 4.38 61 65 

Ca 7 CMM 96-36-

224 

21.7 16.7 3.62 33 57 

Ca 8 OMM 96-02-

113 

22.3 23.5 5.24 63 68 

Ca 9 CMM 96-36-

269 

18.4 22.0 4.04 56 41 

Ca 11 CMM 95-14-13 19.4 21.1 4.10 38 26 

Ca 12 CMM 95-42-3 34.4 22.2 7.63 24 63 

Ca 13 CMM 96-25-25 27.5 20.6 5.66 53 50 

Ca 14b1) OMM 96-01-93 28.9 21.8 6.30 66 85 

Ca 15 OMM 90-03-

100 

30.4 25.4 7.73 70 69 

Ca 16 Mantega-Aileu 27.0 27.2 7.33 78 73 

Ca 17 Merah-Aileu 12.3 21.3 2.62 19 31 

Ca 18 Putih-Aileu 23.7 22.0 5.21 44 44 

Ca 23 Enak 14.3 27.1 3.87 19 39 

Ca 25 Gempol 13.3 23.7 3.15 55 50 

Ca 26 Gading 16.7 25.7 4.28 27 33 

Ca 36 CMM 97-02-36 31.4 26.3 8.27 67 89 

Ca 201 Lesu-Betano 10.2 24.2 2.47 29 50 

Ca 202 Mantega-

Betano 

21.0 30.7 6.46 94 83 

Ca 202 Mantega-

Betano 

26.5     

       

 LSD (p<0.05) 24.12 23.9 5.75   

 

Baucau 

The trial at Baucau was badly affected by termites and unidentified problems dramatically 

reducing yields (Table 51).  Because of the high variability and low yields, the results may not be 

representative of individual cloneôs potential.  Planting material was harvested from this site. 
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Table 51. Cassava variety evaluation trial results, Baucau, 2005/06. 
Code Variety Yield 

(t/ha) 

Ca 05 CMM 96-36-255 4.2 

Ca 12 CMM 95-42-3 1.2 

Ca 13 CMM 96-25-25 1.9 

Ca 14 OMM 96-01-93 6.4 

Ca 15 OMM 90-03-100 5.4 

Ca 16 Mentega 1.1 

Ca 17 Merah 0.4 

Ca 18 Putih 4.4 

Ca 19 Sulawesi 2.4 

Ca 21 Bogor 1 2.9 

Ca 23 Enak 0.1 

Ca 25 Gempol 6.0 

Ca 26 Gadang 5.1 

Ca 31 CMM 94-04-87 0.8 

Ca 32 CMM 97-01-158 0.3 

Ca 33 CMM 97-02-183 4.3 

Ca 34 CMM 97-11-155 4.2 

Ca 35 CMM 97-11-191 4.8 

Ca 36 CMM 97-02-36 2.3 

Ca 38 CMM 97-11-157 3.4 

Ca 39 CMM 97-15-241 1.1 

Ca 40 CMM 97-07-145 1.9 

Ca 42 CMM 97-02-181 2.9 

Ca 43 CMM 97-14-54 0.3 

Ca 45 CMM 97-15-255 4.1 

   

LSD  3.1 

 

Betano 

Root yields at Betano were again high compared with the three other test sites.  Yields 

ranged from 8.5 to 48.4 t/ha.  Starch contents were also quite high ranging from 13.4% to 36%.  

As a result, starch yields on an area basis were also high.   

The best root yields were from Ca15 (48.4t/ha), Ca7 (40.6t/ha), Ca13 (39t/ha) and Ca40 

(38.1t/ha).  These yields are all well above those from local controls (8.5-34.4t/ha) 
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Table 52. Cassava variety evaluation trial results, Betano, 2005/06.  

Code Variety name Tuber 

yield 

(t/ha) 

Starch 

content 

(%) 

Starch 

yield 

(t/ha) 

Ca 1 CMC 96-27-76 31.1 23.7 7.4 

Ca 3 SM 2361-1 16.5 20.6 3.4 

Ca 4 CMM 96-08-44 37.8 23.9 9.0 

Ca 5  CMM 96-36-255 22.5 28.3 6.4 

Ca 6 CMM 96-37-275 22.6 21.7 4.9 

Ca 7 CMM 96-36-224 40.6 13.4 5.4 

Ca 8 OMM 96-02-113 27.3 22.8 6.2 

Ca 9 CMM 96-36-269 35.7 21.7 7.7 

Ca 10 OMM 96-01-69 29.5 27.2 8.0 

Ca 11 CMM 95-14-13 35.3 24.7 8.7 

Ca 12 CMM 95-42-3 25.5 26.6 6.8 

Ca 13 CMM 96-25-25 39.0 22.5 8.8 

Ca 14b1) OMM 96-01-93 30.1 22.5 6.8 

Ca 15 OMM 90-03-100 48.4 29.5 14.3 

Ca 16 Mantega-Betano 12.2 23.7 2.9 

Ca 19 Local Sulawesi 37.4 27.2 10.2 

Ca 20 Daeng mere 17.0 27.2 4.6 

Ca 23 Enak 15.4 23.8 3.7 

Ca 24 Klenteng 11.1 22.8 2.5 

Ca 25 Gempol 27.7 24.3 6.7 

Ca 26 Gading 31.7 22.5 7.1 

Ca 32 CMM 97-01-158 22.2 27.2 6.0 

Ca 33 CMM 97-02-183 30.2 24.4 7.4 

Ca 35 CMM 97-11-191 24.1 25.2 6.1 

Ca 36 CMM 97-02-36 30.9 22.6 7.0 

Ca 37 CMM 97-06-48 34.2 28.3 9.7 

Ca 40 CMM 97-07-145 38.1 29.3 11.2 

Ca 41 CMM 97-01-22 37.9 27.7 10.5 

Ca 42 CMM 97-02-181 30.7 22.2 6.8 

Ca 43 CMM 97-14-54 25.6 28.3 7.2 

Ca 45 CMM 97-15-255 33.2 22.6 7.5 

 Autohan 34.4 24.9 8.6 

 Lesu Mutin Comoro 8.5 21.6 1.8 

 Loromean 24.3 20.5 5.0 

 Lesu Betano 10.1 36.0 3.6 

 Lesu mutin 26.7 28.2 7.5 

     

 LSD (p<0.05) 19.9 7.0  

 

Cassava varietal trial results across years and sites are summarized in Table 53.  Some 

clones were included in 12 or 13 experiments while others were included in only a few.  Of the 

clones that have proven to provide consistently high yields across sites and years, Ca 14 and Ca 

15 averaged 34.4 and 54.4% yield advantages respectively over the local check Putih.  Both 

clones are highly acceptable by farmer taste tests and have good starch yields.  Material of these 

clones will be multiplied for consideration to be included in OFDTs.   
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Table 53. Cassava yield advantages across all test locations, 2001 - 2006.  
Code Variety Number of 

experiments 

Percent above 

local check (%) 

StDev % of 

farmers 

saying 

sweet at 

Maliana, 

2006 

Starch 

content 

(%) 

ca15 OMM 90-03-100 12 54.4% 0.51 70 25 

ca34 CMM 97-11-155 5 39.0% 0.49 - - 

ca42 CMM 97-02-181 5 38.2% 0.58 - - 

ca25 Gembol 9 35.7% 0.76 55 24 

ca14 OMM 96-01-93 12 34.4% 0.71 66 22 

ca26 Gading 9 34.3% 0.57 27 26 

ca40 CMM 97-07-145 5 32.0% 0.58 - - 

ca19 local Sulawesi 7 31.1% 0.51 -  

ca36 CMM 97-02-36 5 30.9% 0.19 67 26 

ca45 CMM 97-15-255 5 27.3% 0.48 - - 

ca03 CMM 96-08-19 6 25.5% 0.30 35 23 

ca21 Bogor-1 6 25.2% 0.39 - - 

ca02 SM 2361-1 3 21.8% 0.19 - - 

ca13 CMM 96-25-25 13 20.1% 0.16 53 21 

ca09 CMM 96-36-269 8 19.7% 0.25 56 22 

ca07 CMM 96-36-224 6 19.2% 0.32 33 17 

ca05 CMM 96-36-255 13 16.5% 0.48 68 27 

ca35 CMM 97-11-191 6 16.0% 0.64 - - 

ca38 CMM 97-11-157 5 14.9% 0.47 - - 

ca12 CMM 95-42-3 13 13.5% 0.72 24 22 

ca33 CMM 97-02-183 5 12.3% 0.64 - - 

ca04 CMM 96-08-44 7 9.3% 0.22 16 22 

ca08 OMM 96-02-113 6 2.1% 0.17 63 23 

ca18 local Putih 9 1.5% 0.69 44 22 

ca11 CMM 95-14-13 6 -0.4% 0.29 38 21 

ca37 CMM 97-06-48 2 -3.0% 0.22 - - 

ca32 CMM 97-01-158 5 -3.8% 0.46 - - 

ca01 CMM 96-27-76 6 -6.3% 0.32 21 21 

ca16 local Mentega 12 -11.4% 0.37 78 27 

ca10 OMM 96-01-69 6 -13.4% 0.39 - - 

ca17 local Merah 7 -19.9% 0.65 19 21 

ca31 CMM 94-04-87 5 -23.6% 0.41 - - 

ca22 Ranti 2 -23.8% 0.34 - - 

ca24 Klenteng 2 -24.2% 0.08 - - 

ca23 Enak 9 -24.3% 0.28 19 27 

ca43 CMM 97-14-54 4 -25.7% 0.41 - - 

ca39 CMM 97-15-241 5 -26.1% 0.40 - - 

ca06 CMM 96-37-275 7 -29.7% 0.26 -- - 

ca20 Daeng Mere 2 -39.7% 0.23 - - 

ca41 CMM 97-01-22 1 -42.0%                -               

-ca47 local Lesu 3 -49.2% 0.34 - - 
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2.4 Rice 

2.4.1 Rice Replicated trials, 2006-2007 

One replicated rice (Oryza sativa) trial was conducted during the 2006-2007 reporting 

year.  This trial was located at Maliana.   

Materials and Methods  

The trial was installed as a randomized block design with three replicates.  The crop was 

planted in early January and harvested in May 2007 (Table 54)  

Table 54. Planting and harvest details of rice replicated trial, Maliana, 2007 
Location Number of 

entries 

Transplanting 

Date 

Nitrogen 

application 

date 

Harvest Date Mean Yield 

(t/ha) 

Maliana 19 7/02/2007 26/02/2007 10-22/5/2007 4.2 

Plants were established in a nursery and transplanted into the plots 30 days afterwards.  

Plot dimensions were 2.6m by 1.5m with a 30cm clearance between the plots. At transplanting, 7 

rows were planted per plot (20 cm between row spacing) with 15cm between plants in the row.  

Mineral fertilizer at the rate of 15 kg N/ha was applied to all plots.  

At harvest, the whole plot was harvested and threshed.  The grain was sun dried to an 

approximate 12% moisture content before being weighed for yield determination.  Table 55 

shows the 20 varieties that were evaluated in the replicated trial. Nineteen of the varieties were 

sourced from the IRRI international rice testing (pure line rice genotypes). One ólocalô variety 

was also included (IR64). The design did not include the already released and recommended 

MAF variety Nakroma.  

Table 55. Rive varieties tested, Maliana, 2007 
Variety  

IR72102-4-159-1-3-3-3 (NSICRC) 

PSB RC80 

IR54742-31-9-26-15-2 

IR68144-2B-2-2-3 (MS 13) 

IR69726-29-1-2-2-2 (MATATAG2)  

IR77298-5-6 

IR 64 

IR52952-B-B-3-3-2 

IR73885-1-4-3-2-1-6 (MATATAG9)  

IR716061-1-4-2-3-1-2 (NSIC110) 

IR39357-71-1-1-2-2 

IR64683-87-2-2-3-3 (PSB RC82) 

IR58088-16-2-2 

IR69726-116-1-4 (MATATAG1) 

IR59552-21-3-2-2 (PSBRC64) 

IR61979-138-1-3-2-3 (ANGELICA) 

IR68305-18-1-1 (MATATAG 3) 

IR68333-R-R-B-22 (MS 11) 

RHS334-28CX-2CX-5CX-OZA 

LSD (P<0.05) 

Two months after harvest, a taste test of all varieties under evaluation was conducted by 

16 local Maliana farmers.  Two kg of each of the tested varieties was milled and cooked using 

local techniques.  Each variety was given a code so that farmers did not know the name of the 
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variety they tasted.  The farmers were asked to vote on cooked rice qualities such as softness, 

oiliness, fragrance and stickiness.  Each variety (coded) was presented individually to the farmers, 

and farmers who considered the variety ósoftô, for example, raised their hands so that percentages 

were calculated from the total number of voting farmers. 

Results 

There were large and significant differences between varieties for rice yield (Table 56).  

Grain yield ranged from 2.2 (variety RHS334-28CX-2CX-5CX-OZA ) to 5.3 t/ha (varieties 

IR72102-4-159-1-3-3-3 (NSICRC) and PSB RC80), with an average yield of 4.2 t/ha.  The local 

variety IR64 produced above average grain yield (4.7 t/ha) with 74% of varieties tested yielded 

above 4 t/ha. 

Table 56. Rice grain yields, Maliana, 2007  
Variety  Yield (t/ha) 

IR72102-4-159-1-3-3-3 (NSICRC) 5.3 

PSB RC80 5.3 

IR54742-31-9-26-15-2 5.2 

IR68144-2B-2-2-3 (MS 13) 5.2 

IR69726-29-1-2-2-2 (MATATAG2)  5.1 

IR77298-5-6 5.1 

IR 64 4.7 

IR52952-B-B-3-3-2 4.6 

IR73885-1-4-3-2-1-6 (MATATAG9)  4.5 

IR716061-1-4-2-3-1-2 (NSIC110) 4.4 

IR39357-71-1-1-2-2 4.3 

IR64683-87-2-2-3-3 (PSB RC82) 4.0 

IR58088-16-2-2 4.0 

IR69726-116-1-4 (MATATAG1)  4.0 

IR59552-21-3-2-2 (PSBRC64) 3.9 

IR61979-138-1-3-2-3 (ANGELICA) 3.4 

IR68305-18-1-1 (MATATAG 3) 2.9 

IR68333-R-R-B-22 (MS 11) 2.6 

RHS334-28CX-2CX-5CX-OZA 2.2 

LSD (P<0.05) 1.1 

When asked to describe the eating quality of rice, farmers described cooked rice as mamar 

(soft), mina (oily), morin (fragrant) and belit (sticky).  Although there are translations of each of 

the descriptors in English, it is not precisely clear what farmers mean by mina (oily).  

Of the 20 rice varieties, only four of the varieties were preferred overall when considering 

all traits tested (Table 57).  Unfortunately, the most broadly desirable rice variety (MS 11) was 

also one of the lowest yielding varieties.  This was expected as it is known to be of high eating 

quality but low yielding variety in other international test locations.  MS 11 is also described as 

the oiliest and stickiest rice under consideration. The other three varieties preferred by the 

participating tasters also scored well on softness, fragrance and stickiness (Table 57). 
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Table 57. Farmer preferences and taste of 20 rice varieties, Maliana, 2007. 
Variety Yield 

(t/ha) 

Preference 

(%) 

Softness 

(%) 

Oily 

(%) 

Fragrant 

(%) 

Sticky 

(%) 

IR68333-R-R-B-22 (MS 11) 2.6 50 56% 69% 13% 69% 

IR69726-116-1-4(MATATAG1) 4 30 63% 6% 19% 25% 

IR52952-B-B-3-3-2 4.7 10 88% 31% 25% 38% 

IR61979-138-1-3-2-3 (ANGELICA) 3.4 10 63% 6% 19% 31% 

IR59552-21-3-2-2(PSBRC64) 3.9 0 13% 0% 0% 0% 

PSB RC80 5.3 0 50% 31% 19% 25% 

IR64683-87-2-2-3-3(PSB RC82) 4.7 0 0% 0% 0% 0% 

IR69726-29-1-2-2-2(MATATAG2) 5.1 0 0% 38% 0% 0% 

IR73885-1-4-3-2-1-6(MATATAG9) 4.5 0 19% 25% 6% 13% 

IR716061-1-4-2-3-1-2(NSIC110) 4.4 0 25% 25% 6% 6% 

IR72102-4-159-1-3-3-3(NSICRC) 5.3 0 25% 13% 6% 25% 

IR68144-2B-2-2-3(MS 13) 5.2 0 44% 6% 6% 25% 

IR68305-18-1-1 (MATATAG 3) 3 0 56% 6% 6% 19% 

IR77298-5-6 5.1 0 44% 6% 6% 13% 

IR39357-71-1-1-2-2 4.3 0 6% 0% 0% 6% 

IR54742-31-9-26-15-2 5.2 0 6% 0% 0% 0% 

IR58088-16-2-2 4 0 6% 0% 0% 6% 

RHS334-28CX-2CX-5CX-OZA 2.2 0 0% 0% 0% 6% 

IR 64 4.7 0 13% 0% 0% 13% 

Conclusion 

Timorese farmers have a wide range of vocabulary to describe the taste and texture of 

cooked rice, indicating the importance of testing these characteristics when performing variety 

evaluation, alongside the primary consideration of yields.  In this case there were 4 descriptors 

farmers used to describe rice taste and texture.  It seems that softness, stickiness, oiliness and 

fragrance are all positive attributes to cooked rice.  The challenge therefore is to identify a high 

yielding rice variety that also satisfies these taste characteristics.  It is possible that varieties such 

as PSB RC 80 (amongst other varieties), could be acceptable as a compromise option that 

combines a higher yield and significantly better eating qualities than varieties such as the local 

check IR64.  

The IRRI suite of varieties distributed world wide for testing is called a nursery. IRRI 

supplies the seed for the evaluation as well as the randomization for each nursery. The nursery 

being used in this testing has only provision for one local check variety, suggesting to the 

researcher to only use the farmersô local variety.  In future evaluations, Nakroma will be added to 

the trials, even if this requires the re-randomization of the experiment.  

The replicated testing of new rice varieties has been minimal due to the lack of irrigated 

rice paddies at MAF variety evaluation sites.  This constraint will be reduced in the future with 

rice paddies being developed at Betano research station.  
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2.4.2 Rice On-farm demonstration trials (OFDTs) 2005-2006 

Irrigated rice is planted and harvested later than the upland crops.  As a result rice crop 

data for 2006-2007 was not available for this report and the results of the 2005/2006 season are 

presented here.   

Materials Methods  

Much of the process for establishing rice OFDTs is similar to that used in other crops and 

described in full in the SoL Annual Research Report, 2006.  Only aspects of the rice OFDT 

establishment process which differ from this are discussed in this section.  

Farmers were chosen using similar processes to other crops.  All data included in this 

analysis was collected, entered and analyzed by SoL staff.  Starting packets of seed varied in size 

depending on the seed available and the number of rice farmers in the area.  In Liquica sub-

district for example, farmers received 5kg bags of Nakroma seed whilst farmers with more 

irrigation access in Baucau and Vemasse Sub-District received 1kg bags of rice seed.  The plot 

size varied according to each farmersô bunded paddy area.  Half of each bay was planted to the 

new variety Nakroma, and half was planted to the local variety.  For monitoring and yield 

measurements, a 1 square meter sample size was used.  

After harvest the RAs measured the weight of wet threshed grain and then the dry 

threshed grain weight.  All of the weights quoted in the Results and Discussion section are for 

paddy rice (dry threshed un-milled weights). Data was entered into MS Excel and then GenStat 

Discovery Edition 4.2 for ANOVA (Unbalanced Model) analysis.  

Results and Discussion 

A total of 65 OFDT trials were installed for evaluation during the 2005-2006 season.  The 

rice cropping areas are not distributed uniformly across Sub-Districts in which SoL works so the 

number of OFDT for rice is less than that for maize or peanuts.  OFDT farmers were 

predominantly male (46 of 47 successful OFDTôs).  One informal farmers group, Groupu Faulara 

in the Liquica Sub-District was included in the 2005/06 season.  Reasons behind unsuccessful 

trials are set out in Table 58.  Broken irrigation channels in Vemasse Sub-District saw the loss of 

4 sites whilst a lack of water (drought) was also a problem in Aileu and Maubara Sub-Districts.  
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Table 58. Rice OFDTôs established and lost, 2005/06 
Trial No 

Trials Established 65 

Losses by reason:   

¶ Broken irrigation channel 4 

¶ Drought 4 

¶ Insect damage 4 

¶ Weed competition 3 

¶ Unsecured animals 1 

¶ Unspecified 1 

¶ Farmer did not wait for assistance with data measurement 1 

Trials Lost 18 

Trials Harvested 47 

Yield  

Variety Nakroma (PSBRC54) displayed on average a 17% yield advantage over the local 

rice varieties trialed (Table 59).  However this was not statistically significant.  The difference in 

yield between the overall average of the local and improved varieties was also a result of other 

factors such as the Sub-District in which the OFDT was located.  Once the model was modified 

to take into account geographic variation, variety can be seen to have a significant effect on yield.    

Table 59. Rice yields of OFDT, all Districts, 2005/06 

Variety Mean Yield (t/ha) % Yield Advantage over Local 

Local 2.9 - 

Nakroma 3.3 17 

Table 60 below describes the differences in yield across sub-districts in which rice 

OFDTs were successful.  Yields of both local and improved varieties were highest in Aileu and 

lowest in Maubara.  The yield advantage of Nakroma was greatest in Baucau District where it out 

yielded local varieties (IR64, IR8, Mebramo and Silaung) by more than 50% on average.  
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Table 60. Yield of r ice OFDT in SoL sub-districts, 2005/06 
District Sub district Number of 

Test 

Locations 

Yield of Local, 

(t/ha) 

Yield of 

Nakroma, 

(t/ha) 

Yield advantage of 

Nakroma 

(%) 

Aileu Aileu Vila  19 5.1 5.2 2.0 
Lequidoe  - - - - 

Baucau Baucau Kota 15 1.2 1.8 50.0 
Vemasse 7 2.2 3.4 54.5 

Liquica  Maubara 

Liquica 

1 

4 

1.3 1.6 23.1 

Same Alas - - - - 
Same Same Kota 1 2.9 3.8 31.0 

Average   2.8 3.4  

LSD 

p<(0.05) 

  1.3 1.3  

The yield advantage was lowest in Aileu the Sub-District with the highest average yields. 

In general, the advantage of Nakroma was highest in sites where both varieties yielded poorly.  

Figure 16 compares the correlation between improved variety yields and locals. Ideally 

the improved variety will out yield the local in all sites regardless of the local conditions and 

management. If this were the case it would be expected that a line of best fit would be parallel 

and higher than the 1:1 line.  However this graph shows that the yield of the improved variety 

was higher compared to the local in sites where both were yielding poorly (under 2.5 t/ha) rather 

than in sites where both were high yielding (5 t/ha and above).  This shows that Nakroma has 

wide application in East Timor as the majority of SoL sub-districts record annual average yields 

of local varieties below 2.5 t/ha.  
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Figure 16. Yield of local vs improved rice OFDT, 2005/06 

 

Variation in yield was also significantly affected by the agro-ecological zone (AEZ) in 

which the trial was run (Table 61).  Trials in the high altitude, high rainfall areas of AEZ 3 were 

the highest yielding with those on the dry northern coastal areas (AEZ 1) being the lowest 

yielding.  Rice variety Nakroma out-yielded the local in all AEZ with the largest yield advantage 

being seen in the northern slopes of AEZ 2.  
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Table 61. Yield of rice OFDT by Agro-Ecological Zone, 2005/06 
AEZ Number of 

successful 

OFDT 

Average yield 

local varieties 

(t/ha) 

Average yield 

Nakroma  (t/ha) 

Yield advantage of 

Nakroma (%) 

1 Northern coast  

(0-100m altitude) 13 1.3 1.9 46.2 

2 Northern slopes (100-500m 

altitude) 7 1.3 2.0 53.8 

3 Northern uplands (>500m altitude) 26 4.2 4.5 7.1 

4 Southern upland (>500m altitude) - - - - 

5 Southern slopes (100-500m 

altitude) - - - - 

6 Southern coast (<100m altitude) 1 2.9 3.8 31.0 

LSD (0.05)  1.3 1.3  

A wide range of local varieties (11) were included in AEZ 3 OFDT so it is unlikely that 

the high yield of local varieties in this AEZ can be attributed to superior local germplasm.  AEZ 3 

also includes areas of Baucau and Aileu Districts in which rice is grown above 500m. Table 62 

shows that there is a large variation in the average of AEZ 3 and that the high yields in AEZ 3 

can be attributed to high yields over a large number of Aileu sites rather than to other sub-

districts within the same agro-ecological zone.  

Table 62. Rice OFDT yields in AEZ 3 by sub-district 2005/06 

AEZ 3 (Sub-District) AEZ 3 (Aileu) AEZ 3 (Baucau) AEZ 3 (Vemasse) 

Number of Successful OFDTs 19 2 5 

Yield of local variety (t/ha) 5.1 1.4 2.1 

Yield of Nakroma (t/ha) 5.2 1.6 3.4 

Nakroma yield advantage (%) 2.0 14.3 62.0 

Local rice varieties 

The names of local rice varieties used as the local check in the rice OFDT were recorded 

for 26 of the 47 OFDT for which there was complete yield data (Table 63). Of the 12 kinds of 

local varieties used the most common local varieties were ósere weiteô used in Aileu and ósilaungô 

in Baucau.  
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Table 63. Local rice varieties included in OFDT 2005/06 
Local Rice Variety Name Number of OFDT Average plant 

height (cm) 

Sere weite 4 57 

Silaung 4 102 

IR64 3 61 

Lokal Maliana 3 58 

Bimas 2 51 

Bubur musan 2 63 

IR16 2 64 

Membramo 2 75 

IR8 1 85 

Lokal Mean 1 39 

Lokal mutin 1 45 

Lokal rita 1 27 

Total Number of Sites 26  

Effect of farmer management on yield 

Neither the method of planting nor the numbers of plants per stand were correlated with 

yield (Table 64).  RAs recorded the method of planting; 64% (30/47) farmers used random 

planting and only 36% (17/47) planted in rows.  The majority of farmers, 38% (18/47), 

transplanted two plants per stand whilst 28% (13/47) planted 1 and the rest, 19% (9/47) planted 

either 3 or 4 plants per stand.  

Table 64. Significance of management factors affecting rice yield, OFDT, 2005/06 
Factor Significance 

Variety V 

AEZ V 

Sub-District  V 

Number of staff visits to OFDT V 

Number of weedings V 

Plant height at harvest V 

Number of growing days V 

Plant in lines or not U 

Plants per stand U 

Plants per sample U 

Rice OFDT were visited an average of 5 times by RAs between and including planting 

and harvest.  Visits to the OFDT by the RA were directly correlated with higher yields.  This 

effect has been seen in a number of other crops in both 2005/06 OFDTs and 2006/07 OFDTs.  It 

is unclear whether higher yields are a result of farmer visits, a characteristic of farmers who are 

enthusiastic participants or the enthusiasm of RAs to visit successful sites.  Research Assistants 

believe that visiting farmers encourages them to weed the OFDT more.  Manual labour is 

typically the only way weeds are managed in Timor-Leste; no farmers recorded the use of 

fertilizer on their OFDT.  Data regarding the number of times the OFDT was weeded were 

recorded for approximately half (23) of the 47 successful trials. Plots were weeded once on 

average with no plots being weeded more than twice.  

Plant height was also a factor that was positively correlated with yield.  Average plant 

height for Nakroma ranged between 27-140 cm with and average of 70 cm.  Average plant 
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heights for local varieties can be found in Table 63.  The average length of growing season from 

planting to harvest for the 47 successful trials was 110 days. 

Rice OFDTs were weeded either once or twice. The average yield of crops weeded twice 

was 3.9 t/ha and 3.0 t/ha for only one weeding.   

Farmers were asked about the disadvantages and advantages of Nakroma and the local 

variety they grew.  In general farmers liked their local varieties as they were was adapted to their 

climate and way of farming.  The disadvantages of the local rice varieties were that they were tall 

and prone to lodging.  Nakroma was desired by farmers as it is high yield, easy to thresh, good 

taste (a little fragrant), white clean rice, short stem that is resistant to wind damage and produces 

an early harvest.  There were no negative characteristics recorded for Nakroma.      

Conclusion 

The test rice variety, Nakroma, shows significant increases in yield over locally available 

varieties across most Sub-Districts and AEZs.   
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2.5 Peanuts 

2.5.1 Replicated trials, 2006-2007 

Replicated trials to evaluate peanut (Arachis hypogea) varieties were conducted at Aileu, 

Baucau, Betano, and Maliana during the dry and wet seasons of 2006-2007.  All trials were 

installed in a randomized block design with four (4) replications.  Characteristics of the varieties 

used in the trials are as presented in Table 65.  These were initially accessed from ICRISAT. 

Table 65. Varietal characteristics, peanuts in replicated peanut trials 2006-2007.  

Name Botanical type Seed colour 

Local   (Pt10) Timorese local  Brown 

Medium-duration, high yielding   

ICGV 88438 (Pt 05) Spanish bunch Brown 

ICGV 95058 (Pt 11) Spanish bunch Brown 

ICGV 96172 (Pt 12) Spanish bunch Brown 

ICGV 95069 (Pt 13) Spanish bunch Brown 

ICGV 96165 (Pt 14) Virginia Red 

ICGV 97128 (Pt 15) Virginia Brown 

Foliar diseases resistant, high yielding   

ICGV 98378 (Pt 16) Spanish bunch Brown 

ICGV 98379 (Pt 17) Spanish bunch Brown 

ICGV 98381 (Pt 18) Spanish bunch Brown 

ICGV 98375 (Pt 19) Spanish bunch Brown 

ICGV 99017 (Pt 20) Spanish bunch Brown 

One trial was held in each of Maliana, Baucau and Alieu with two trials in Betano.  

Planting and harvest dates and the mean yields are presented in Table 66.  Mean yields and plant 

density are presented in Table 67.  Pod yields differed between sites.  Good rainfall in Baucau, 

Alieu and during the wet season in Betano ensure yields exceeded 1.8 t/ha.  Drought in Maliana 

during the wet season and poor conditions in Betano during the dry season reduced yields 

considerably although some entries (Pt 14, Pt15 and Pt 20) showed some signs of response 

yielding above 1.5 t/ha (see Table 68) 

Table 66. Trial site details peanut variety trials, 2006-2007. 
Trial site Number of 

varieties 

Planting date Harvest date Yield 

(t/ha) 

Maliana (07) 12 3-4 Jan 07 16 May 07 1.48 

Baucau (06/07) 12 26 Dec 06 6 May 07 2.19 

Aileu (06/07) 12 19 Dec 07 26 May 07 2.23 

Betano 06 (dry) 12 14 June 06 8 Sept 06 0.67 

Betano 06/07(wet) 12 20 Jan 07 23 May 07 1.86 

Table 67. Peanut yields and plant density, 2006-2007 

Trial site Yield (t/ha) Plants/m
2
 Comments 

Maliana 1.48  7.4 Water deficient 

Baucau 2.19 13.8 Good growth 

Aileu 2.23 11.2 Good growth 

Betano 06 0.67 - Poor germination 

Betano 06/07 1.86 9.1 Good growth 

When all entries were compared across seven research sites and two years some varieties 

were consistently high yielding (Table 68).  Pt 14 and Pt15 both averaged yields above 2.0 t/ha 

although these may not be significantly different from other varieties immediately below them.  
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They were significantly higher yielding than the local variety in most sites and deserve to be 

evaluated under farmer field conditions.   

Table 68. Peanut yields across seven sites 2005-2007. 

Variety Baucau 

2005/06 

Betano 

2005/06 

Betano 

2006 

(dry) 

Maliana 

06/07 

Aileu 

06/07 

Betano 

06/07 

(wet) 

Baucau 

06/07 

Mean 

of all 

sites 

Pt14 1.7 1.9 1.6 1.9 2.4 2.4 3.6 2.2 

Pt15 1.3 1.2 1.5 1.8 2.3 2.8 3.0 2.0 

Pt20 1.4 1.7 1.7 0.9 2.8 1.3 3.4 1.9 

Pt18 1.0 1.4 0.9 1.6 2.1 2.7 3.3 1.9 

Pt11 1.0 1.1 0.9 0.8 2.6 2.9 3.8 1.9 

Pt05(Utamua) *  1.1 1.0 1.4 1.7 1.8 3.9 1.8 

Pt19 1.1 1.7 0.9 1.7 2.1 2.1 3.0 1.8 

Pt16 1.2 1.9 1.1 1.0 2.1 2.5 2.5 1.7 

Pt13 1.0 2.1 1.1 1.2 1.2 2.5 3.1 1.7 

Pt17 0.7 1.2 1.2 1.2 2.6 2.1 2.9 1.7 

Pt12 0.8 1.8 0.7 1.2 2.8 2.1 1.9 1.6 

Pt10(Local) 0.8 1.2 0.7 1.5 2.2 1.8 2.2 1.5 

LSD 0.30 0.40 0.73 0.49 ns 0.85 0.75   

Farmer preference 

Farmer field days were conducted at Aileu, Same and Maliana and were attended by 

local men and women farmers of the surrounding areas. Men dominated the field days, but in 

Same, 25% of the farmers were women (Table 69).  

 

Table 69. Men and women farmers attending peanut field days. 
Trial 
site 

Number 
of 

varieties 

Male 
farmers 

Female 
farmers 

Aileu 12 83 8 

Same 15 41 14 

Maliana 12 22 5 

 

 

All the produce of one replicate was displayed to the farmers, and they were asked to 

judge the peanuts. Each farmer was asked to choose three varieties they would like to plant in 

their garden, as well as shell thickness of the shell, ease of shelling, oiliness and sweetness of the 

peanuts when eaten.  

 

There was considerable variation for the perception of desirability, between peanut 

varieties at each of the test sites. There were no differences between the choice and selections of 

female and male farmers. Across the three sites there was a consistent pattern of preferred peanut 

variety. The recently release peanut variety Utumua was the most preferred peanut at all 3 sites, 

with 42% of all respondents expressing the desire to plant the new variety (Table 70). Following 

Utumua, Pt14 was the next most preferred at Aileu and Maliana and it also scored well in Betano.  
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Table 70. Farmersô preference (%) for planting test peanut varieties at three locations. 

Variety Aileu Betano Maliana Mean 

Utumua 31 46 48 42 

PT14 24 15 37 25 

Local PT10 32 9 7 16 

PT15 2 18 26 15 

PT16 4 27 15 15 

PT13 12 7 7 9 

PT17 6 13 7 9 

PT18 7 9 7 8 

PT12 7 15 0 7 

PT20 3 11 0 5 

PT19 9 4 0 4 

PT11 4 4 4 4 

 

In Aileu, farmersô preference was correlated with the taste of the peanuts, and was 

negatively correlated with yield. In Betano and Maliana farmersô preference was significantly 

correlated with yield as well as oily taste (Table 71).   

 

Table 71. Correlation (r) between farmersô preference and peanut plant characteristics. 
Character Aileu Maliana Betano 

Yield -.37 0.45 0.45 

Sweetness 0.46 -0.13 0.21 

Oiliness .28 0.30 0.53 

Ease of shelling 0.01 -0.02 0.25 

Thin shell -0.59 0.11 0.10 

 

Conclusion 

The recently introduced peanut varieties from ICRISAT (Pt11-Pt20) were tested in 6 

locations across East Timor in wet and dry seasons. This set of experiments is the first time that 

they have been evaluated in East Timor.  

Some of the varieties, especially Pt14, and Pt15, show consistently high yield across all 6 

experiments. Pt14 demonstrated a 46% increase in yield compared to the local check (2.2 t/ha 

compared to 1.5 t/ha).  This is a significant increase in yield, with no further inputs. In seeking 

farmersô opinions of the new varieties, they have reported willingness and desire to plant Pt14, 

based not only on yield, but also seed taste.   




