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Foreword

This Annual Research Repodescribes the activities dhe Seeds of Life2 (SoL)
Program in TimoiLesteduring its second year of implementatioBoL isa program withirthe
Ministry of Agriculture and Fisheries (MAF) of the Democratic Republic of Tirheste
designed tevaluate, recommend and distribute superior crop varigttegheaim of improving
the natiods food security.

Sol-sponsoredresearchand seed multiplicatioractivities were concentrateth the
districts ofLiquiga, Manufahi, Baucau andlileu during 20062007. In the wet season of 2007
2008 the program expaed into the districts of Manatatand Ainarg with the possibility of
expanding tather districts irthefollowing years. This will allow improved crop technologies to
be evaluated over the full range of agplogical zonesexisting in Timor-Leste. Farmers
involved withthe program are able to evaluate imprownea varietiegdentified in the research
programand multiply suitable seed for use under their own conditibtse than 1000 trials
were established dn a r nfieldssldring the2006:2007 seasan

Analysis of trials revealed that a numbetiué evaluatedarieties were superior to locally
grown germplasm in terms of yield gnd many cases, quality. Xariety ReleaseCommittee
was established and the MAF reledsetotal of 7 varieties for genal cultivation:two varieties
of maize, one rice, three swepbtatoesand one peanut. The newly released varietiese
assigned local names. The new maize varieties are kno®eleend Suwan 5, rice as Nakroma,
sweet potat@sHohrae 1, Hohrae 2 aridbhrae 3 and peanut as Utamua. Seed of these crops are
now being multiplied on Government stations and on fardfiedsls for distribution tanterested
farmers.The release of improved varietissa significant achievement for the iBtry and we
envisa@ that natiorwide yields of these crops will increase as farmers adopt the new varieties.

Government research facilities weaso improved through SolThe BetanoResearch
Station in Manufahi was extensively rehabilitated during the yeleive new buitlings 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 Statiolhese improvements are part of the laegn MAF plan to develop a strong
well-equipped agricultural research systenTimor-Leste

This report provides raoverview of SoL activitiesfrom 20062007. Most research
activities were conducted or supervised by MAF personnel or staff contractédAly Also
involved were personnel from local and international -gowernmental organizations
Consultative Groumn International Agricultural Research, Australian Centre for International
Agricultural Research, Centre for Legumes in Mediterranean Agsreult the University of
Western Australia, Australian National Universignd personnel plus students from the
University of Tima Lorosake.

We thank the Australian Government through the Australian Centre for International
Agricultural Research and éhAustralian Agency for International Dewpment for financial
support otthe program.

H.E MarianoASSANAMI Sabino
Minister of Agricultureand Fisheries
Democratic Republic of Timeleste August 2008
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1.0Overview of the Seeds of Life Program

1.1 Introduction

The @ Seed(@oloprogrdm wag established in 2005 to address food security
issues in TimoiLeste. t wasimplemented under the bilateral assistance program for Tlueste
and is jointly funded by the Governments of Australia and Tirheste. Government of
Australia funding is from the Australian Agency for International Development (AusAID) and
the Auwstralian 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 Legues in Mediterraneagriculture (CLIMA) at the University of
Western Australia (UWA).

The goal of SolL is Ai mpesotveedd tfhoroodu gshe ctuhre tr
crop varieties and associated technologies which resuttorh productiord Key food crops in
East Timor arenaize, sweet potato, cassava, peanuts and heproved breeding material and
expertisefor these cropsre mainly sourced from crop centres belonging to the Consultative
Group on International Agricultal Research (CGIARDuring the past yeargsearch/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 SemiArid Tropics (ICRISAT) with groundnuts.

Imported, improed germplasm is compared with locally cultivated crop varieties in
replicated trials, generally on research stations. Promiséhgtions are then evaluated on
farmers fieldsfanmudemphs$tCaa e ifachisiadis usedlfopdd ( OF
dual purpose of gathering data for research purposes and to demonstrate the cultivation of new
varietiesto Timorese farmeraVulti-disciplinary teams develop action plans and implement the
program. These teams, sometimes referred to as Research apldpb®nt 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 TirAoeste During 20062007, these were maize, sweet
potates 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 iatluction of the new varietiesdentified @nstraints include seed
storage, weed control and low soil fertility. Studies on these constraints durin@@0Dénclude
seed storage research and the use of green manures to both shade out weeds andimprove s
quality through soil mulching. Trials osoil fertility constraintswere alsanitiated

Most research activities were conducted or supervised by MAF personnel or staff
contracted by MAF. Also involved were personnel from local and internatiooa
governmental organizations (NGQshe Australian National UniversitfANU) and staff and
students from the University of Timor Lor@sgUNTL).

Overall strategy development for SoL is provided by a Program Steering Committee (PSC)
composed of represatives from MAF, AusAID, ACIAR and Program management (MAF
program co-leaders andhe Australian Project Coordinator (APC)). The PSC also provides
direction on resource +&location. It meets at least twice annuallyhe first meetings to
approve the Anual Plan andhe secondmeeting isto review the sixmonth 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 PdolytialiTerm Review In
addition, each yeara two man Technical Advisory Group (TAG), qualified in agricultural
research, participatory agricultural extension and institutional strengtheewigws progress
againsthe prograndesign. The TAG formed part of the reviesaimn in MayJune 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 twears the research program concentrated in two
subdistricts in each of the four districtdanufahi, Aileu, Liqu¢a and BaucagFigurel). There
are plans toexpand into the districts of Manatuand Ainaro during 2062008 and dirther
districts in following years.

The SoL Program has four components with specific objectwkgh includeenhancing
the capacity of MAF and other agencid¢s identify improved food crop varietiego test
technoloy fi p a c ikcudirg stiie new udeties on farmesr dields and to produce and
distribute quality seed dfimor-L e s tfoedéceops. 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, 20062007

SoL activities during its second year of operation were plarafét taking into account
the results of the 2088006 wet and dry season triaégsreview by th&' AG, discussions with the
PSC and advie provided byvisiting consultants Members ofRDUs in the four digicts in
which SoL operateth during the yeardiscussed these results during the cropping season and at
the Annual Technical Meeting helth August 2006 A brief summary of progress by component
follows:

Component 1: Sed@&oduction andstorage andistribution

Activities in this component include
1 Rehabilitation of Betano and two other research stations
1 Utilization of theAileu research site
1 Seed production and storage at MAF stations and districts
9 Training in seed producticendstorage
1 Testingandformulation of a seed certification, seed import and variety release
policy
Contracts were signed with four indepentdeonstruction companies @ctober 2006 to
build an office, twe2 bedroom houses, twdbedroom houses and a storage warehauBetano
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 s@ficguality. Construction dhe buildings
commenced in Octobeand wascompleted in May 20Q7The research tation wasofficially
handed over to the Ministry in June 20@ther rehabilitation activitiesompletedat Betano
during the yeaincludethe constructiorof perimeter and interndéncing clearing of scrub re
growth, the installation of accesroads between research and seed production plots and the
commissioningof an irrigation system ithe seed production are@.tractor, vehicle and four
wheeler have been allocated to the Research Station to facilitate research adigfEdsnding
in ther 20072008 budget will rehabilitatevo more hoses

Negotiations to resolve land ownership issues at the potential Loes Research Station site
did not progressar in 20062007 prior to the natids second elections. Papers required to be
submitted ® the presiding magistrate were lost during May 2006 and need tcsllenmigted
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While waiting for due process, funding for this station was postponed for one year. An alternative
site in Maliana, howeveris available and is being investigated by MAF soemel for
improvemeninto a seed multiplication station

An additional research station site was identifdDaesula on the Baucau Plateau
approximately 30 minutes from Baucatihis 12 ha site was made available by local government
officials andwill complementexistinglaboratoryfacilities at Triloka Darasula isapproximately
15 minutesrom Triloka. The areawvas surveyed for topography and soil tygyel a plan for its
development was underwauring 2007. Darasula will servicéhe four districtsof Region 1
(Manatuto, Baucau, Viqueque and LRgo0s).

The Aileu research site was well managed in 2@007 and will continue conducting
research and being involved with a small amount of seed production for the foreseeable future.

Seed production rerireed part of the SoL program during 26607 and sufficient seed
was produced with the assistance of farm productiofulfdl the requirements of the SoL
program.During the yearSoL supported MAF with the pduction of 21.5 ha of maize seed, 3.2
ha ofpeanuts;12 ha of rice0.33 ha of sweet potatnd 0.44 ha of cassav&ome seed will be
stored orstation andhe remainder at regional cerggaior to distribution

Training in seed production is part of angning process involving local personmlis
the inputs of personnel from CGIAR centres.

ARP funded two consultants to assist Mi&Fdevelopng policies andguidelines on seed
certification, seed import and variety release. A draft report was prepared early in 2006 and is
available for commenfTogether,SoL and MAF, drafted guidelines for the establishment of a
variety release committe@as part of the overall policyThe committee composed of
representatives from the Government and-government sectoysnet in March 2007A total of
seven Sh tested varieties were released. This incluthenl SoL maize varieties, one rice variety,
one peanut and three sweet potato varieties. All were bestowed local names exceptitajze
variety, Suwan 5.

Component 2: Evaluation dfew Germplasm andssaiatedTechnologies.

Activities in componeng include
1 The ntroduction, evaluation and maintenance of new varieties
i Training of staff
1 Development of an inventory of local varieties
1

Integration of agricultural information with the Agricultural Land Gexpdical
Information System (ALGIS) system

All five CGIAR centres collaborating with SoL provided walllapted breeding lines of
maize, cassava, sweet potato, aocelpeanut and for evaluation in TL during 262607 and will
continue to do so in 2062008 Replicated variety trials for maize, peanuts, sweet potato, and
cassava were installed aufosites plus rice at two site§ermplasmmaintenance of these crops
remains an additional duty for the four research sites.

Training of MAF staff and other embers of the RDUs was an important part of the
overall program in 200@ 0 0 7 . Considerable effort was pl ac
with regular visits from SoL advisors, CGIAR visitors and trainers. In addisbart courses
were provided in adral locations which were spread across a range of disciplines including
agronomy, GPS and computer trainirgnglish, soils, statistics, finance packagesoposal
writing, farmer participatory research trainiagd presentation training. When secuiggues
prevented training being courses being held in Dili, they were hebtimAileu and Baucau.

One hundred and thirty eigft38) courses were presented betwSeptembeR006 andAugust,
2007 equaling over 331 days of training



A training needs ssessment was completed by two consultants from, IE&fRimencing
on 18 September 2006. They concluded that necessary training should be a combination of
the-job training,shortterm and longerm 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 personndb take advantage of short and letegm training abroad. It is
envisaged that the English of at least six MAF persons working with SoL should be stifficie
high to allow attendance mternational courses in 202008.

Collection of local varieties of the main food cropgl commenceafter a twoweek
training course on germplasm collectihich is planned to be heid April 2008 It is expeted
that at least 100 accessiogech oflandraces ofice and peanuts will be collected at thel eof
the growing season

Component 3: Offiarm Demonstrations andrials (OFDTS)

Component 3s comprised of:
1 Social researciiSOSEK team)
1 RDU training
1 Development of OFDT material
1 Implementation of OFDTs
1 Development of improved crop production packages

A social scientist from the Australian National i\dgrsity (ANU) and two social science
graduates(SOSEK) from UNTL surveyed farmer practices during 2687 to provide a
baseline of technigues for SoL. A draft repo
rice, sweet potato, cassava, @ and pigeon pea): A study of Seeds of Life farmers in Aileu,
Baucau, Liguga and Ma n u f wdsicompletesl tduringcthesygarhe information
contained in the report will assist SoL prepare suitable OFDTs for implementation during latter
parts ofthe progran. Farm practice calendars were also prepared for distribution to MAF and
organizations working with agriculture in Timbaeste. In addition, a report on food security was
drafted in April 2007. This report provides baseline information on mrdumption of farmers
in the four SoL districts. The results provide further information for SoL researchers to develop
strategies to alleviate food insecurity issues.

Formal training of RDU members included English, statistics, cassava productiom gree
manure, maize storage, implementation of OFDTs, proposal writing, and weed identification.
Themajority of coursesonducted for staff for 200B007were English (58%), agronomy (%3,
statistics (8%)xnd soils traimg (7%6). Informal training accompagd theimplementation othe
OFDTs through the ATL, R/EAs and visiting scientists.

OFDT training material disseminated in 282@07 included8 information brochures
Seven separatkrochures highlighted the recently MAF releaSsul tested varieties anohe
brochure explaishow to use the GrainPro Grainbags for seed stofag&PR manual prepared
in Tetun was printed in July 200This manual will bedistributed for use by RDUs. Agriboletin
Number 5 Volume Il containing SoL material was issued in dgn2007 and further SoL
material will continue to be circulated in the same manner

1,030 OFDTs were installedn P2 different farms across 11 sub distridisring theyear.
Included were 340 maize0& sweet potato, 38 cassava, ZDpeanut and 44 rice trials. By
district, the percentages wer&%2 in Aileu, 39% in Baucau,27% in Manufahi and 1% in
Liquica.

Improved crop production packagegre addressed to overcome challenges with grain
storageand weed control. Trials dag the wet seasonvestgated ways to reducgeed burdens
using Mucuna(velvet beanpndthroughgreater crop densities to shade out we&ts. lesistance



of different maize varieties to weevil infestation was also investigated as were aofasak
fertility issues on differensoil types. These are all detailed in the main part of this report.

Component 4: Prograimanagemeng& Coordination andnstitutionalization ofCrop Research
andExtension in MAF

Component 4 includes

Office staffing

Coordination of activities

Developmat of a national extension strategy
Progress reviews and planning

Reporting

TAG visits

M&E framework

= =4 =4 -8 -8 _9_-9

The Fomento, Dili office was fully operational and possessed efficient operational
procedures throughout the year. An internal audit system was devetopathboration with the
University of Western Australia ©epartment ofinternal Audit and implemented during the
beginning of theyear Extra RAs were employdd Novemberto prepare foprogramexpansion
into two extra districts in 2002008. The RAs gaed experience with the R/EAs, other SoL staff
and RDU members.

A volunteer initially from VIDA (Volunteering for International Development from
Australia) was commissionefor ten monthsto assist UNTL researcprojects In addition, a
final year stdent from the Universy of Tasmania investigated soil problerand Utamua
(peanut) germinatiorat the Betano Researchstation over a skweek period commencing in
January 2007A student from the University of Queensland visited Tihestefor a total peiod
of three weeks in ordéo assist the SoL SOSEK teaand help develop a baseline OFDT farmer
survey A request has been placed with volunteeganizationsfor a placement in 2008
continue activities at UNTbr Betano

SoL advisors and MAF persoringlus other members of RDUs in the districts worked
closely bothin regular consultatioand with written reportdlAF and SoL ollaboration during
the compilation bmonthly reports was alstommendable.

All SoL staff, except for the Translator and FinanOfficer, has contracts with MAF.
MAF Co-Leaders and the Minister expressed their intention to pay salariésirfgrtwo SoL
engaged research staff and driieyslanuary 20087 his was discussed and approvethatPSCs.
Information sharing between B@and MAF occurred several times a month and MAF researchers
who work closely with SoL submit their monthly activity psanhich are included in the SoL
monthly reports. ACIAR and AusAID were kept informeth monthly reports, informal and
formal meetingand emas.

A national extension strategyililbe developed by MAF with some assistance from ARP
during 2008. SoL will collaborate with this process apdnsor the input of a National Extension
Policy Planning advisor to provide advice @wop extensio policies

This Annual Research Reportap ar t o f So L 6s Thromghaut theiy@ag pr
monthly reports are preparet@heycontain a collation of the activities and results of the previous
period. MAF personnel make considerable contributiomsthiese reportsand are steadily
increasing their input into the reporting proceSsx-month reports and annualaps arealso
prepared The latter generally follow the Annual Technical Meeting held in August. During
2007, a draft of the Annual Plan warepared early to facilitate tiMid TermReview(MTR).

The MTR reviewedsoL activities and plans durifgay-June 2007The results included
arecommendation for the program to continue for three more gedrgalso provided a number



of options for St 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 impleatienin March 2007.

MAF continuesto absorb responsibilities for research and seed production under its own
budget and has plans to include the salarighidiy-two SoL staff members in their budget for
2008and onward

1.3 Publications and Communications

A number of reports were writteover the year taletail SoL activities. These are
presented in Section 7 of this report. In addition, program activities were presented oh the S
Website hosted by the University of Western Australia The web address is
http://sponsored.uwa.edu.au/sol

Program work washighlighted both nationally and internationally. International
publications were primarilythrough the Australian media and publications in relevant
organizationsThis included:

T Focus (the magazi ne s0AinS 0ALg spta eptDec2@6 a i
edition

1 CLIMA Newsletter,n Fun Run iBranstak ¥olutieiSiNodDecember
2006.

1 Asia Focus(Australian Network show)R/EA and RA staff atrice OFDTsin
Liquica, February 2007.

1 ABC Country Hour Interview of SoL ATL and RAsMarch 2007.

T Australian Development-LGat Magy 20030L

1 UWA Institute of Agriculture NewsletterfiSeeds of Life Program: Improving
FoodSecurityin East Timgr 6 August 2007.

1 Queensland Country Life Newspaper, numerous.

National publicatbns and promotions included:

T First L &uddsaides wirherg November 2006.

1 TVTL (local television stationdired piece on variety releaddarch 2007.

71 Diario and Timor Posflocal, daily newspapergpn articles on varietal release
processMarch 200.

T RTL (local radio station) fASoLO6s Bi mon
T STL (local, daily newspaper) ASweet PO
T Tempo Semi nal (local , weekl vy newspape

Farmers, o July 2007.
1 MAF 5 year Acivity Report (20022 0 0 7 ) N Refedse ofi SalTested
Varietieso August 2007.

1.4 Rainfall

The majority of crop production in Timekesteis unrrigated therefore farmersely on
seasonal rainfall for their cultivationRainfall recorded on the reseh stations hosting SoL
trials is presented imablel. 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 2007was also well below average which caused drought stress on a number of trials.
Heavy rain at Betano in Juraelversely affected the longer term trials.



Table 1.

Rainfall at SoL research s$ations. Sept 2006 Aug 2007

Month Year Quintal Portugal, Aileu Betano Research Station Corluli, Maliana Fatumaka, Baucau
Rain Averagée Rain Averagé (mm)  Rain (mm) Averagée Rain  Averagée
(mm) (mm) (mm) (mm) (mm) (mm)
September| 2006 0 24.3 0 26.2 0 12.6 *x 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 3725 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 1015 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 frordata collated by the Indoneskustralia Development Cooperation Agricultural
Regional Assistance Program East Timor (ARPAPET, 1996) presented in Fox, JMM&Ss calculated over 112122 and 34

yearsfor Aileu, Betano, Maliana and Baucaespectively.

** No recording

The gaphsbeloware included to reflect the actual rainfall against the average rainfall at
each of the research locatio$iree of the four research stations, especially #iali had lower

rainfall than the average

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

usually 1,744mmkKigure2).
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Figure 2. Rainfall at Kintal Portugal , Sept. 2006Aug. 2007

The total rainfall at the Betano Research Station in Manufahi was 1,66(Figune 3).
The average rainfall over that same period is 1,329mm.
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Figure 3. Rainfall at Betanoresearch fation, Sept 2006Aug 2007

From September 2006 until August 2007, the average rainfall at Corluli Research Station
was 965mm(Figure 4). This is a drastic drction in comparison to the average rainfall of

2,052mm ovethe same time period.
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Figure 4. Rainfall at Corluli research station, Sept 2006Aug 2007

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

rainfall than the averag&igure5). A total of 1,143mm of rain fefrom September 2008 ugust
2007;the average rainfatluring these months i§108mm.
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2. Evaluation of new germplasm
2.1 Maize

2.1.1 Replicated maize trials, 2006-2007

Maize (Zea may} varieties with potential for improving yields in East Timor were
sourcedby CIMMYT from Thailand, Indonesia, India and the southern Philippines. The
introduced maize populatig were tested in a range of replicated trials in an attempt to identify
suitable material for evaluation dna r mfeeldss &ix trials were implemented during the dry
and subsequent wet season2006/2007.

Materials and Methods

Replicated maize tria were conducted dwo locations on the south coast during the
second wet (some times referred to as the dry) season of 2006 fand latcations in the wet
season of 2006/07Each trial was aandomzedblock design with threeeplicates. Dry season
crops were planted in June and harvesteSeptember, 2006. The main wet season cnmre
planted in late DecembeR006/ early January2007 depending in rainfall, and harvested in
March or April 2007 A summary of the sites and planting dai® presented in Table?2).

Table 2. Planting and harvest details at maize triallocations, 2006/07

Location Season  Number of  Planting Date Harvest Date Mean Yield
entries (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 35
BaucauBaucau) Wet 23 20/12/2006 11/04/2007 2.5
Betano(Manufahi) Wet 23 11/01/200 24/04/2007 2.0
Maliana(Bobonaro) | Wet 23 15/12/20® 27/03/2007 0.8

Plot dimensionsvere 5m by 5m with a 30cm walkway between each @bt rows were
planted per plot (75 cm between ropasing) with 25cm between hillsAt most locations two
seeds were plantgakr hill and late thinned to one plant pdrill. However athe dry season
trials in Maliana and Ladikiplants 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 hested dried, and stored for weevil
tolerance evaluation.

At harvest time in Aileuand Betanof a r mfeld gldys were heldo discern the
prefeence of farmers to the varieties under tés.part of the field dayfarmers inspected the
freshly harvest@ cobsof all varieties All the uropened cobs of one replicate welisplayed to
allow the farmers to judge thgeld pluscob and grain characteristics of each variety. Each
farmer wasasked to choose three varieties tthety would like to planbn ther own farm The
preferenceswere recorded. At each locabn, 6-8 varieties were evaluated for tlease of
poundng, taste and texture when cooked.

Dry season maize trial§2006)

White maize varieties were sourced from both the Philippines and Zimbatwe f
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. Thasgesawill be
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evaluated on research stations fed4 3easons before evaluation bra r mfeldsswithin the
OFDT system.

Results
Betano (dry season)

The trial at Betanohad very low plant numbers (average plants/nf) (Table 3) in
response to dryadl conditions at planting andittle follow up rain. The low plant density
resulted ineach plant possessing one or maoks per plant in most populations.

Grain yields of introduced varieties ranged from 1.1 to 3.4t/ha for dneties sourced
from Zimbabwe (HOAH12) and 2.0 to 3.7 t/ha for the varieties from the Philippines-fRig).
On average, these varieties performed better than both the yellow Suwan 5 and Ajuna plus the
local varieties, although these differences weresignificant. However the performance of the
new varieties under drought affected conditibmsks promising. Seed size was very similar
across the trial, but there were significant differences in cob size.

Table 3. Yield and yield components oimaize trial, Betano2006 dry season

Population Plants  Cobs/plant Grams Yield Seeds Seeds per
per m? per cob (t/ha) weight cob
(@) (9/100)
Suwan 5 1.6 14 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
HO1 0.8 1.6 82 11 38.5 208
HO4 1.7 1.2 92 1.9 38.9 233
HO05 2.3 1.0 73 1.6 42.4 137
HO06 2.4 11 124 3.2 40.9 304
H12 25 1.3 99 3.4 39.2 251
H13 2.0 1.2 89 2.1 38.9 228
PO1 25 1.2 125 3.7 38.9 321
P02 2.3 1.3 81 23 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
PO5 1.8 1.3 85 2.0 41.9 204
P06 25 14 80 2.6 46.9 175
P07 2.4 1.3 102 3.1 39.5 258
P08 2.3 11 121 3.1 40.5 299
Local M45 15 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 defisibie 4).
The trial was planted intofaa r nmfield 8ho did not want taehin the plants aftegstablishment.
Average plant density was 6.9 plant§/more than 3 times the plant density of the trial planted
in the same seasat Betano. This resulted in a number of barren plants. o cobs), in all
populationsand 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 componentsof maize trial, Ladiki 2006 dry season

Population Yield Cobs/plant Plants/m* grams/cob
(t/ha)
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
HO1 1.0 0.82 4.2 30.8
HO4 1.8 0.67 7.5 36.2
HO5 1.7 0.66 8.0 31.0
HO6 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 15 0.80 8.5 25.0
P2 1.2 0.75 7.4 23.7
P3 15 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 15 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 seasn maize trials

A selection of 23 open pollinated maize varieties were evaluhiedg the wet season.
A description of the entries is presentedTiable 5. Eight of the varietiesvere new entries
sourced fronthe Philippines(P01-P08) initially evaluated during the dry season (see above). All
test varieties werevhite in colourand downy mildew resistant similar to those growrby
subsistence farmers in East Timor but with potentially higher yiel@sndard warieties in the
evaluationwere the high yieldingrecently releasegellow varietiesSuwan5 and Sele plughe
Indonesian varieties Arjuna and Kaling& choice of four local varieties commonly grown in
Timor served as controls.

Mineralfertilizer was apped to dl plots at the rate of 15 kg N/ha and 15 kg P/ha

12



Table 5. Population details of maize trials,2006/07 seasons

Code Name Source Colour
MO02 Suwan 5 Thailand Yellow
MO03 Sele (LYDMR) India Yellow
M24 Arjuna Indonesia Yellow
M39 Kalinga Indonesia Yellow
HARO4 [ DMRSSyn023/DMRSSyn022 Zimbabwe CIMMYT  White
HARO5 | DMRSSyn024/DMRSSyn021 Zimbabwe CIMMYT  White
HARO06 | 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, Angol¢ Baucau (Timor) White
PO1 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
PO7 CMU Var 12 Philippines White
P08 IES 8906 Philippines White
H5A Har05*Angola(M48) Population cross White
H5K HarO5*Kakatua (M47) Population cross White
Results

Baucau(wet season)

At the site in Baucau, the results indicatbeére were significant differences between
varieties for grain yield, and cob size but for plantdensity or cobs per plantPlant heights
were not significantly different from each other. Afitees were short compared to most plants
grown in the wet season resulting in a low rate of lodgifitable6). Grain yield ranged from
1.5 to 4.2 t/ha, with an average of 2.5 t/kll three included local poplationsproduced grain
yieldsbelow the average yield, indicating there weoene high yied populations in thostested.
Yields of varieties from Zimbabwenged from 1.81.2 tha and from the Philippines 13/4t/ha.
Some of these yields were well algoaverage. The results of all trials conducted during the dry
season and wet season will be summarized below to examine higher yielding entries.

13



Table 6. Yield and yield componentsof maize population trial, Baucau 2006/07

Population Plants/nff  Cobs/ Cob Yield Seed Weight Cob Plant Lodging
Plant  weight (g) (t/ha) (g/100) height height (%)
(cm) (cm)
Suwan 5 3.4 1.1 46.6 1.8 30.8 89.7 134 16.7
Sele 3.6 11 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 25 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 45.7 105 100
Har07 3.4 1.0 53.8 1.8 30.7 66.3 130 13.3
Harl2 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
HarO5A 3.0 1.1 66.3 2.2 36.3 56.3 135 15.0
HarO5K 2.8 1.2 50.2 1.6 34.1 81.0 90 23.3
PO1 3.6 1.0 82.6 3.0 32.6 63.0 119 150
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 15 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 25 33.1 73.0 121.0 13.5

Betano (wet seasoh

The wet season trial at Betano was composed of tall plants ranging from 1.85m to 2.7m
resulting in a high percentage of lodgifigable7). Germination was good and plant populations
were generally betwee3 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
express some yield advantage, especially PO1.
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Table 7. Yield and yield compments ofmaize populations grown at Betano 2006/07.

Population | Plants/nt Cobs/ Cob Yield Seed Cob Plant  Lodging
plant weight (tha) weight height height (%)
@) (9/100)  (cm) (cm)
Suwanb 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 21 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 25 25.9 94 198 37.6
Har04 3.2 0.7 61.6 15 26.6 92 208 58.0
Har05 3.6 0.8 51.3 15 24.4 73 185 23.4
Har06 4.0 0.8 62.7 24 25.7 101 211 40.9
Har07 3.7 0.8 77.4 24 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 24 25.1 124 244 30.8
PO1 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 2.3 274 88 203 16.6
PO7 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 11 42.8 0.5 315 128 257 15.9
LSD 0.7 0.2 ns 11 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 seasoh

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 averadpe highest yield for this trial was
4.9 t/ha for Kalinga, with a few other populations yielding above 4.QThlle8). Wind
damage at the site was low with lodging percentages generally below 5% (mean of 2.8%). The
number ofcobs/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 paglations grown at Aileu 2006/07

Population | Plants/m Cobs/ Cob weight Yield Cob height Plant height Lodging
Plant (9) (t/ha) (cm) (cm) (%)
Suwanb 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
Harl2 4.4 0.87 91.0 3.5 113 222 3.0
HO5A 4.4 0.85 82.8 3.1 107 217 3.7
HO5K 3.8 1.00 96.3 3.5 120 231 3.3
PO1 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
PO5 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 seasoh

Maizeyields at the trial site in Maliana were very low, averaging 0.8 Taal€9). The
trial was severely affected by water deficit prior to and around flowering when plants suffered
severe wilted. Grain yield wdsw due to very low number of cobs per plaior all varieties,
there was an average 2 cobs per 10 plants.

Sele was the highest yielding maigepulation in the test.Sele produced almost three
times the average yield and approximately twice yiedd of the next highest entr{l.4t/ha
Har02). Thi s demonstrates the excellent drought
the risk of low yields in drought yearsGrain yield was highly correlated witihne number of
cobs per plant.
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Table 9. Yield and yield componerts 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 14 39.1 0.28
Kalinga 0.6 25.0 0.20
Har02 0.8 29.1 0.26
Haro4 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 0.3 375 0.09
HarO5A 1.2 39.8 0.29
HarO5K 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 2068007

To evaluate the populations across the 6 diverse locadimsg both seasonghe mean
yields at each site were compared and yield advantages calculated. The best performing varieties
by yield were P01, Harl3, Harl2, Sele, P08 and P@ble 10). When yield advantages
(expressed as@ercentage above a local mairnere compared, Sele provided the greajest
advantageompared with the local M44ollowed by P01, HO5A, P07, Har06 and PJ&lfle11).
Average yield advantages were strongly biased by the high yield advantage Sele has over
other varieties under drought conditions. This was partigutéearat Maliana. Sele, P01, P07
and P08 possess characters which many East Timorese farmers look for in their varieties and will
be closely followedn 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 ybars will
evaluated and the highest yielding varietiesggested prior to evaluatioon farmer$fields.
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Table 10. Mean maize grain yields at 6 site2006 dry season and 20067 wet season

Aileu Maliana Betano Baucua Ladiki Betano Mean
Population 2006/07 06/07 06/07 06/07 06 06 (t/ha)
P01 3.9 0.8 3.5 3.0 1.7 3.7 2.8
Harl3 4.2 1.9 2.1 2.7
Har12 35 0.3 2.4 3.8 3.4 2.7
Sele 4.2 2.4 1.7 25 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 25 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 15 2.6 2.4
Har07 4.2 0.7 2.7 1.8 2.3
HO5A 3.1 1.2 2.4 2.2 2.2
M13 25 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 15 3.1 1.9 1.9 2.0
HO5K 3.5 1.2 1.7 1.6 2.0
Har05 3.4 0.6 15 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 35 0.5 1.6 2.2 1.9 1.9
Suwan5 3.7 0.5 1.9 1.8 15 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 15
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 testedmaize populations, 2006 an@00607 trials.

Yield
Aileu Maliana Betano Baucua  Ladiki advantage

2006/07  06/07 06/07 06/07 06 Betano 06 (%)
Sele 82 286 41 20 25 91
P01 69 26 189 43 -9 89 68
HO5A 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
Harl2 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
HO5K 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
Harl3 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

Farmer Evaluation

The farmer field days fitacted 92 and 72 farmers at Betano and Aileu respectiVieére
was a greater femafepresentation iAileu than in BetanoTable12).

Table 12. Details of maize farmer feld days condwcted attwo research stations.

Location Number of Date Male farmers Female farmers
varieties

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 vari€éalinga was
preferred by 36 peemt 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 nposterred and the lowest yielding
maize were the least preferredhe high level of preference for Kalinga in Aileu was quite
unexpectedPrevious surveys have found that farmers in the Aileu district prefer white coloured
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maize. Kalinga isimproved yellow maize, quite well known to many Timorese maize farmers.
The preference to #inga obvously was due to its high yield and possib/familiar name.

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

Variety Aileu Betano Mean preference
Prefered Yield Prefered Yield (t/ha)
(%) (/ha) (%)
Kalinga 36% 49 10% 1.9 23%
PO1 5% 3.9 39% 3.5 22%
PO7 14% 4.6 24% 2.6 19%
Har05 11% 34 21% 1.5 16%
P08 17% 4.6 11% 24 14%
Har12 3% 35 19% 24 11%
P02 0% 4.4 22% 2.3 11%
Local47 14% 35 1% 1.6 8%
Suwan5 8% 3.7 7% 1.9 7%
Arjuna 3% 14 11% 2.1 7%
Sele 10% 4.2 0% 1.7 5%
P06 12% 3.7 7% 23 9%
HOS5A 3% 31 1% 24 2%
P04 8% 3.0 10% 22 9%
Har07 5% 42 1% 2.7 3%
P03 5% 3.7 4% 26 5%
Har06 3% 4.2 1% 24 2%
P05 3% 38 1% 1.9 2%
Locak4 4% 1.8 0% 0.4 2%
Har04 0% 34 3% 1.5 1%
Local45 1% 3.0 1% 22 1%
HO5K 0% 35 1% 1.7 1%
Local48 1% 0.9 0% 0.5 1%

Betano
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Figure 6. F a r meneferéncefor maize populations versus grain yied 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 grigid yt BetanoKigure6) and
Aileu (Figure7).
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Figure 7. F a r meneferénce for maize populations versus grain yield at Aileu.

Farmersevaluded some of the higher yielding maize varieties and one local variety for
taste and processirgiparacteristicat the field days. Due to yield differences at the sites, Har12
and Suwan5arethe only common varigs at the two locations. Harl2 is descdbby most
farmers as being very tasty in Aileu and ranks very well in Betano for &stean 5 is ranked a
little lower for taste, than the local maize at both sites.

Of the Philppine varieties (P01, PO7 and POBDS is rated as easier to pound arsti¢a
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

easie to pound than other varietieand Suwan 5 and Klinga may have been a little harder to
pound.

Table 14. Taste andease of poundingpf some maize varieties in Aileu

Variety | Very tasy (%) Easy to pand (%)
Har12 32.6 0
Har05 30.4 0
Kalinga 24.4 0
Local 45 20.7 0
PO1 20.7 0
Sele 20.7 7.4
P07 17.0 0
Suwan 5 14.8 0

Table 15. Taste andeasy of poundingof some maize varieties in Betano.

Variety | Very tasty(%) Easy to pand (%)
P08 93 61
Har12 64 48
Local 44 59 57
Suwan5 57 35
Kalinga 36 39
Har05 20 43
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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 varietieghat 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 CIMM¥Imbabwe. Both Suwan 5 and
Sele hae 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 station

The on farm demonstrations and trials (OFTD) were to test the hypothesis that these
varieties can produce yields above local maize populatiofhsam nfield with no extra inputs,
or changes to agronomy.

Materials and Methods

OFDTs were establishdoly SoL in 12 sulistricts in the 4 Districts of Aileu, Baucau,
Liquica andManufahi dstricts. Two to thredRAs worked in eachistrict, one per suldistrict
and their target was to reach 20 OFDTs of each crop within eadafistibt.

Farmers were ches on the recommendation of MAF Crops and Reseataff, s
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 thietsesrevould
perform, which is why they were only providing small amounts of seed to farmers in order to
carry out the trials.

The RAs gave Ay seed packets of Suwan 5, Safed HarO5 maize varieties to the
farmers. Local varieties used at each siteewehosen by collaborating farmers, and were
generally the normal full season maize variety grown on that farm. Seed for these were sourced
from onfarm 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 inhvelyierere planted
at each sitevas allocated randombnd 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 revisited the site an average of 6 times from planting to harvest. At
each visit they recorded differemtformation about the OFDT. Thedata collection protocols
monitored progressf the trial/demonstration. iseasonmeasurements included plant dis,
identification of pests and diseases in each plot, wilting and other plant symptoms.

At harvest, stdfrecorded the fresh weight of cobs from the whole plot @5%mnd then
recorded the weight of threshed grain from each plot. Assmitple of 5 cobs was taken from the
fresh cobs at harvest time, and only grain from these cobs were threshed and drratio die
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
iIs a 12channel 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 locatepamicular Agre
Ecol ogi cal Zone (AEZ) (ARPAPET 1996) . AEZOGs
the lowland of the north coast to 6 in for the lowlands of the south daasie(6).

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

AEZ Location Elevation
1 Northern coast 0-100m
2 Northern slopes 100500
3 Northern uplands >500m
4 Southern upland >500m
5 Southern slopes 100500
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 adesigned for iffield use. Composite samples of soil are
collected from each plot and sieved throughrarnd sieve. Sieving removes rocks, kargods 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 valuetifiigation is done visually with a colour card
following addition of the white powder taisualizethe colour of the indicator solution mixed
with soil to be tested.

Soil texture(Table17) was estimated using a field method lthea the ribbon test. Prior
to testing, a handfubf surface soil (below 10cm) was sieved and wagded to make a
malleable bolus. This wet soil wdsrmed into a rand ball, and then attemptsade to form a
ribbon with the wet soil. The length of thébloon (in cm) wasmeasured and compared to a
reference table which staff carriedth them in the field, and the ability to form a U shape and
donut shape with the ribbon wased as a further indicator to describe soil texture.
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Table 17. Determining soil texture characteristics.

Texture DescriptionA Length of soil ribborB
The soil stays loose and separated, and can only
Sandy accumulated in the form of a pyramid. Nil
The soil contains enough silt and clay exbme
Sandy Loam | sticky, and can be made into the shape of a fragile 1525 mm
ball.
Similar to the sandy loam, but the soil can be shaj
Silty Loam | by rolling it into a small, short cylinder. Soil has a 25 mm
6sil kyd feel.
Contains almost the same ambahsand, silt and
Loam clay. Can be rolled into a 15 cm long 25 mm

(approximately) cylinder that breaks when bent.
Similar to loam, although the cylinder can be bent

Clay Loam | into a U shape (without forcing it) and does not 40-50 mm
break.
The soil cylinder can be made into the shape of a
Fine Clay | circle, but shows some cracks. 50-75 mm
The soil cylinder can be shaped into a circle, withc
Heavy Clay | showing any cracks. >75 mm

From A6Agricul tur al Compendi usn daond SubatopPpevebdbopmed9)
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 md 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 wasanalyzedoy ANOVA (Unbalanced Lineawodel), with variety and AEZ
as factors. The ANOVA output was used to test for significant effect eflistiict, variety and
the interaction between variety and AEZ. The influence of a wide range of factors on maize yield
was tested using an unbalanc@NOVA 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
significantthe 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 pgantin
season of the 20087 year. Of thesa total of 278 OFDTs were harvested.
Testing environments.

Mai ze OFDTO6s were conducted on wide range
Elevation of OFDT sites ranged from almost sea level to over 2,000en higihest site was
2024m in Quelicai subistrict. More than half of the sites were planted at elevations less than
550m, with increasingly less sites at the higher elevatibaisl¢18).
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Table 18. Distribution of maize OFDT sitesby elevation,2006/07.

Elevation Locations
(m) (%)

0-150 20.3%
150350 12.9%
350550 20.3%
550750 15.6%
750950 13.8%
950-1150 9.4%
11501350 5.9%
>1350 1.8%

Soil pH, elevation and texture

The averagsoil 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 remaindesité(49%) had soil
pH values between 6.0 to 7.5 inclusiV@lfle 19).

Table 19. Distribution of soil pH across naize 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 anddsstibicts. Some subistricts
in Baucautestedmore alkaline than others. This may be related to the limestone outcrops in
many pats of the Baucau district. The Liquica sdistrict was found to have a very low average
soil pH (5.9), suggesting many of the soils are acitiable20).
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Table 20. Soil pH and elevatio of maize OFDT locations 2006/07

District Sub Locations Elevation Soil pH
District

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 | Vemass 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 0.31
(p<0.05)

Just over half (55%) of the variation in sdistrict soil pH measured at the OFBifes
was accounted for by elevation. The regression suggests thhigtier the elevation, the lower
the pH, and that pH decreases 2.0 units per 1,000m increase in eleviapiong). A regression
analysis of lhe 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 elevdion on soil pH for maize OFDT sites 2006/07.

The majority of test dcations (approximately 76%) weptay loams or heavier soils.
Sandysoils wererare in the data, accounting for only 6% of the Jiieble21).
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Table 21. Distribution of 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 rported 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).Table22 gives a breakdowaf the reasons for the trials not being coeted. 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) wee in the northern coastal areas below 100m altitude (AEKokses due to rat damage
werealso less this testing season than the previous, suggesting a lower rat population at the test
locations.

Table22 Mai ze OF DT @rgdreasbna fortnesdarvest,2006/07.
Trials Number

Total OFDT 340

Trials harvested 278

Trials losses by reason

Yield was mixed together at harvest

Drought

Unsecured animal damage

Local variety check was not planted

Unspecified

Rats

Receive seed but did not plant

Incorrect planting

No yield

Flooding

Weed damage

Maize was harvested early

Others (Farmer deceased or moved to othg
area etc ) 7

Total losses 62

[N
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Variety

Grain yield of Sele and Suwan 5 was significahtigher than local maize populations in
all districts(Table 23). Har 05 yielded more than the | ocal
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 dramat&senéndood
production. There waso need for added inputs &rtilizer, 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 ylapons, 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 forOFDT maize varieties,2006/07

Variety Mean Yield Density (Plants/m2) Cobs/plant Cob weight (g) Seed size (g/100
(t/ha)
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 25 4.5 0.84 72 27
LSD (p(.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 sjightiger seed size than HarO5 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-digtyict. Ths suggests that the
higher yield of Sele and Suwan 5 is consistent acrosglisticts, and there is no reason to
recommend different varieties for different sdistricts.

Table 24. Maize OFDT grain yield by sub-district 2006/

District Sub district Number of Test Locations Local, Suwan5 (t/ha) Sele Har05 (t/ha)
(t/ha) (t/ha)
Aileu Aileu Vila 54 1.8 2.1 2.2 1.7
Lequidoe 17 1.8 29 2.6 2.7
Remexio 3 1.0 1.7 1.6 1.7
Baucau Baucau 30 1.8 3.1 3.3 2.2
Vila
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 16 1.2 1.6 1.6 1.2
Vila
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 advarages (% above local yield) presentedow inTable25 clearly show that
improved varieties Sele and Suwan 5 continue to show significant improvement in yields when
compared to loal maize populations across all sgilstricts excluding Quilicai. This reflects the
results from maize OFDT research in 2005/06.

The yield advantage of Har05 waot as large as the yield advantage of th@wethaize
varieties and as this wahe first yar of on farntrialing of white maize there v8ano previous
OFDT data with which to compare these results. In somed&ticts Har05 yielded as well as
the two yellowtestmaize varieties (Liquica, Lequidoe and Remexio). However in a number of
other Sukdistricts 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 uriikbl due to any of
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the agronomic factors found to have a significant effect on yieldTgbke 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 HarO5 OFDT was produced in two different research stations,
Betano andvaliana. However seed for each aiibtrict within a dstrict has similar provenance.
For instance seed for triais Aileu District came from the same research station (Maliana) and
there was wide variation in the yield advantage of HarO5 in Aileu District which includes Aileu
Kota, Lequidoe and Remexio (ranging freénto 70% yield advantage over local). Therefoiis it
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 sulalistrict, 2006/07

District Sub district Yield advantage of Yield advantage of Yield advantage of
Suwan 5 (%) Sele (%) 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 Liguica 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 }hhOFDT, farmers were asked if they intended to repimt of
the test varietiesTable 26 shows that more than 85% of farmers who harvested their OFDTs
repoted an intention to replant one or more of the varietddsfarmers reported an intention to
replant at least one of the new varieties.

Table 26. Farmer preferencesfor replanting maizevarieties after OFDT, 2006/07

Variety SW5 (%) Sele (%) Har05 (%) Local (%)
Intend to replant 88 85 87 85
Do not intend to replan 1 4 1 2
No response 11 11 12 13

Agro Ecological ZoneqAEZ)

Yield results for each variety in each AEZ are shownTable 27. Yields of maize
varieies were higher in AEZ 4 andtbBan 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 yieldby AEZ, 2005/06

AEZ Number of test locations Local Suwan 5 Sele Har05 (t/ha)
(t/ha) (t/ha) (t/ha)

1 Northern coast 29 1.3 1.8 1.6 1.1
(0-100m altitude)
2 Northern slopes (160 61 1.6 2.2 2.3 1.7
500m altitude)
3 Northern uplands 147 1.7 2.3 2.4 1.9
(>500m alitude)
4 Southern upland 15 2.0 3.0 2.8 2.5
(>500m altitude)
5 Southern slopes (100 42 2.2 3.1 2.7 2.6
500m altitude)
6 Southern coast 14 15 2.7 1.9 1.7
(<100m altitude)
Total 278
MEAN 46 1.7 2.5 2.4 1.9

Sele and Suan5 hada consistent yield advantage above the local across all Aabde(
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 Yield advantage of Sele (%, Yield advantage of Har05
Suwan 5 (%) (%)

1 Northern coast

(0-100m altitude) 38 23 -15

2 Northern slopes (160

500m altitude 38 44 6

3 Northern uplands

(>500m altitude) 35 41 12

4 Southern upland

(>500m altitude) 50 40 25

5 Southern slopes (160

500m altitude) 41 23 18

6 Southern coast (<100r

altitude) 80 27 13

MEAN 43 31 13

Factors affecting yield

Although the overarchg purpose of the OFDT system is to test possible candidates for
variety release for use dna r mfeeldss the process of measuring and comparing yields also
provides an opportunity to collect data on agronomic factorsaaadlyzethe 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, numiber
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 Werte 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 (Table29).
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Table 29. Significance of managment factorsaffecting maize yield

Factor Significance
Variety \%
SubDistrict \%
AEZ Y
Soil pH \%
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 Pe V
Number of Maize Farms Vv
Number of weedings \%
Factor Significance
Random or line planting ns
Plant density at seedling stage ns
Mixed planting or monoculture ns
Gender of the head of the househ ns
Rice Farmer Also ns
Maize Result from 205/06 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, ttgender 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 lole

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 yieldlpefor planting 3 seeds per hole at
planting compared to 1 or 2 seeds per hodbl(e30). 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 yield8006/07.

Seeds per hole at | Average yield of ~ Percent of crops
planting four tested
varieties (t/ha)
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 nointeraction between soil pH and variety. This swsggethat soil pH
significantly affects the yield of all varieties equally  Table31).
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Table 31. OFDT vyield by soil pH for all maizevarieties, 2006/07
Soil pH 45 50 55 60 65 7.0 75 80 85 9.0

Mean yield (t/ha) 1.6 15 1.7 24 22 23 23 16 16 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 field3gble29). 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 asge of six times during the growing
season during which data on cropping practices was colledied. number of visits made by
staff was found to have a significant correlation with yielthere was a small decrease in yield
as the number of staff visitincreased-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 théFyglde9). This
is independent ofariety, as all varieties respond in the same way to planting density.

Fitted and observed relationship

ThH_Suwan_5

o 1, z 3, 41 5 B, . B 5,
Fiarta_per_tquare Metre Jurans

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

The form of the regression suggests that in crops with more than 4 plantsgidrarvest,
the yield does not benefit from having a higher plant density. Similar yields are achieved from
crops with between 4 to 7 plants pef. \pproximately 30 percent of crops achieved less than 4
plants /m, so could achieve higher yield with a greater pléanc
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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 significanigi@dvantage (0.5H4&) in a second weeded in addition
to the first weedingTable 32). Additional weedings, after 2 weedings, did not significantly
increase maize yield. There was no significant interaction degtwariety and number of
weedings, suggesting that there is no need to recommend more or less weedings for the new
varieties.

Table 32. Influence ofweedingnumber on maize yields in OFDT$2006/07.

Number of Average yid of Percent of crops
weedings four tested
varieties (t/ha)
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 of hnd

Although the ANOVA suggested significant yield differences between land with
differences slopes, theveasno consitent pattern of maize yield with slop€able33).

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

Slope Average yield of  Percent of crop
four tested
varieties (t/ha)

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

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 wagen in the 2005/06 OFDTd4ar05 was the shortest of
the improved varieties with Sele being the talléghe 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 TimoiLeste is an indicator of household wealfhhe SoL Program
works with households from a wide range of wealth backgroumtsta colleted throughte
SoL SOSEK teams®Bskav®wat awhiioh was given to
(181/3241) of OFDT were carried out by househol
homes.6 Ha | f Bl ockd househol ds rickbhse with bamboa,tpalnm a d

C

! The total number of OFDT established was 340 however the data set regarding housing quality was not complete
with 324 returned surys.
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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 6Compl ete
of brick and concrete (22%, 71/324).

Table 34. Maize yields for all varieties vshousing types OFDT 2006/07
Housing Type Yield (t/ha)
Grass House 19
Half block house 1.9
Complete white hous( 2.3
LSD (p<0.05) 0.23

Yield data collected from the 2006/07 maize OFDTenshthat housing quality is also an
indicator of agricultural performance (sdade 34). Maize OFDTs carried out where the
household home was of the complete white brick or rock, the wealthiest found in-lasey
had significantly higher yields than those made of grass or half brick construchitmst
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 inofuldical maize varieties-{gure10).

Predicted Yield of All SoL Varieties vs Wealth
Indicator: Housing Type

3
< 25 O Local
s 27 B HAR5
S 1.5 -
3 1- OLYDMR
> 0.5 1 O Sws

O T T

Grass House Half Block House Complete White
House

Housing Type

Figure 10.  Yield of all SoL varieties vs wealth ndicator housing type 2006/07

Wealth indicator: number of farms

The SOSEK survey, also ®&lekted inDranatian frono maszé 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 LSDp&0.05) for the relationship was 1.068 meaning that householdsanith t
maize fieldsplanted has significantly higher yields thawogsh with one, two or thrgseeFigure
11 below). This is most likely to be a result of larger $ehwold 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
Farms Planted 2006/07

N

w
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Number of Maize Farms Planted in 2006/07 Season

Figure 11.  Yield of all SoL varieties vs wealth indicator: number of &rms, 2006/07

Use offertilizer

No farmers included in the maize OFDTs 2006/07 reported the usertiizer, either
organic or nororganic.
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 namasd ¢hese occurred 475 times in
286 OFDTSs.

The weeds representing over half of all occurrences (248/475) are listed belalwien
35). The two most prevalent weeds were Fahi Ful@ypgrus brevifolius and Manulain
(Imperata cyindrica).

Table 35. Weed typein maize OFDT, 2006/07

Weed rame (Tetup Weed specie (&tin) 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 ex&nplevifoliuswas
much more frequently noted in Aileu Distrigtan in other areas, whilgt cylindrica, was most
common in Manuflai District. Table 36 below showg where the mostommon weeds occurred
most frequently
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Table 36. Distribution of t he two most prevalent weeds in mize OFDTs 2006/07

District Total # % OFDT reporting % OFDT reporting Imperata
OFDT Cyperus brevifolius as a problem cylindrica as a problem

Aileu 76 63 -

Baucau 71 - 7

Liquica 42 7 5

Manufahi 151 - 21

Total 340 53/340 39340

On average, each maize OFDT was weeded 1.7 times during theosik 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 ba&mdocal 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 rppet 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 Idstaugh pest damage.

Commonly reported pests are listed below able37.

Table 37. Pestfrequency for SoL maize OFDT 2006/07

English | TeturiBahasa Indonesia Order Frequency
(% successful OFDT )
Grasshpper 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 Neh& 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. Bjpecific 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 record@d2006 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 OFDTSs, farmers were given jerry cans
and encoraged 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 weevibftophilus zeamajdData regarding the prmance of this storage
intervention was not available at the time of writing the Annual Research Report 2006 and is
presented ifTable38.

Table 38. Post harvest pstdamage tostored maize,2005/06

Measirement | 3 Months Post Harvest 6 Months Post Harvest
Variety SW5 % Sele % Local % | SW5 % Sele % Local %

No damage 98 98 96 86 89 88
Some damagg 2 2 2
All damaged - - 2 5 4

Total 53 53 53 44 46 49

Fifty three successful EDTs 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 harves All varieties showed similar storage qualities when stored in the jerry Gta$.
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 respir&tamy eveevils in the seed stock
use the oxygen available in the contain@s the oxygen content drops, the weevils suffocate to
due the lack of oxygen and the build up of LCbeeds however, require much less oxygen to
survive, and therefore can be siisafely while weevils are eliminated.

Conclusions

For the second year in a ralwe OFDT vyield data demonstrateat the introduced and
recently released varieties of maize, Suwan5 and Sele, have a significant yield advantage over
local maize varieties. e 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 vargtiis due to large cobs, rather tlzemincreasd
number of cobs per itharea Many farmers are aware of this and call the newly introduced
varieties 6l arge cobbed maizedé (O6batar fulin

Results for Har05 were mixedn some SukDistricts it outperformed the local varieties
as well as the two recommended varietiésist in others it showed yields similar to the local (in
4/13 subdistricts local varieties yielded higher than HarOBhis data will need to be considered
in light of recent replicated trails to determine whether Har 5 should be included in futwse year
or not.

Data collected on agronomic practices in maize OFDTs shows some significant findings
which should continue to be monitoredtactors such as number of seeds per hole and plant
density at harvest have demonstrated significant impact to maizis yald should be further
explored in ongoing OFDT research.

Sealed storage

Follow up visits of the 2005/ 06 OFDTO6s ha
form of jerry cans is a very effective method of seed storage. Sealed storage is a veéimeeffec
organic method that can be used to eliminate weevil damage, and increase the storage time of
harvested grainThese results confirrthe results of the OXFAM maize study thetry cans be
used by farmers tminimizeweevil damage, and maintain cleseed.
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Soil pH

It is often assumed that as Timoraisisland made of uplifted coral/limestone, acid soils
would not preent a limitation to agriculturgdroduction. This study has shown that of farming
land in the four tested districts, 18% of theesihave 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 ha
alkaline soils (pH 8.0 or more) are observed in 33% of the cropping land and are demonstrating
yield reductons 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 wtilieed, and as such
farmers are able to have some selection of which areas to farm eachlLyeal 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 intodin decision making.Manutec soil pH kits (as used in
the study) are very cheap and effective measurements of soiOpid. kit costs approximately
AUDS$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 potatqlponmoea batatay clones tested by SoL have been introduced from CIP
in Indonesia, as part of the previous phase SoLl. A number of these cloreddeayv
extensively tested fanany 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 0Gvet season. They were
established at Aileu, Baucau, Maliana and Betarioials wnsisted of 3 or foureplicates
depending on available spacEach plot was 5m by 5m in siz&ll plots were fertilized with a
low rate of 15 kd\/ha and 15 kdP/ha 34 weeks after plantingTrials were plantedfter the start
of the wet seasorand havestedafter the end of the wet seasoAll 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 introducadeties were harvestedh @ne day,
and the local sweet potato clones were harvested 3 months later.

Farmer field dag were organized in Aileuand Betano (20 July, 26 July respectively)
during which the high yielding clones weewvaluated byfarmers. 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 tliea r mprefeseidce for the new varieties, and the basis of their
preference.

Results

Similar to results in the previous yeaweet potato growth was vigorous in Aileu but
quiet poor inlower altitude sitesTable39). Maliana yields were very low, due to low rainfall
during the growing season.

Table 39. Mean sweet potatoyield by location in 2007.

Location Date of planting Date of harvest Mean yield (t/ha)
Aileu January 19 July 2007 20.8

Maliana January 19 June 2007 1.3

Betano January 24 July 2007 1.3

a) This is date of harest for the introduced clonetocal check vaeties were harvested 3 months later.

The Aileu siteagainhad a much higher yiel®Q.8t/ha) than the two other sité%.3 t/ha
for both sites).The high yields obtained by sweet potato each year demonstrate the adaptation of
these clones to the cooleiimate of Aileu. Aileu is approximately-8°C cooler than the coastal
areas of Timor Leste due ta ihigher (900m) elevation.

In Baucau, although the crops were planted, no varieties produced a yield. Cuttings were
planted well after the start of theet season, and never looked vigorous during the growing
season. The sweet potato crops never developed a full canopy cowervdreegrown at the
lower end of the 1 ha site at Fatumaka where previously there has been recorded poor growth of
cassava andword beans. It is known that the lower end of the block is slightly more acid
(pH4 5-5) than the rest of the block arids pcssible that the late planting plus the more acid soils
retarded growth

The three released varieties (Hohrae 1, 2 and 3)raoa@the highest yielding clones in
all sites(Table40). In Aileu, Hdrae 1,2, and 3 had a similaigh yield, well in exces of the
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local check clones, and in a shorter period of time. Cl&id CIP04 did produce a higher viel
than these three clonasAileu and are worthy of further investigation for highland areas.

In Maliana, wheredck of rain reduced yields, Hole2 had the highesteld, followed by
Hohrae 3. Hohma 1 did not yield well in Maliana, and this is consigtwith the reommendation
of not growing Holare 1 below 500m elevation.

In Betano, Hohrae 3 produced the highest yield, although average vyield levels are very
low. Many of the clones produced no sizeable tubers in Betano, suggesting that high tersperature
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 potatoyields and farmers preferencesAileu, 2007.

Clone Tuber yield Farmers reporting they would like to Farmers reporting tubers

(t/ha) grow on their own farm (%) 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 135 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
CIP0O5 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 Beltécio were
attended by 15 and 43 local farmers respectivédne third or more of the attending farmers
were femaleTable41l).

Table 41 Farmer field day details for sweet potato harvesat 2 locations, 2007

Research locatior| VarietyNumber Date Male Female
Farmers Farmers
Aileu 12 26/07/07 10 5
Betano 11 20/7/07 22 19

It is apparent that tées especially sweetness is margortantthan yieldin 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 wererqgefby more about 60% and
defined as sweet by more 90% farmeidis is despite CIP 15 having half the yield of CIP17.
Regressionanalysisshows that preference by farmers was highly correlated with sweetness
(Figure 12), much more than prefaice is correlated with yield={gure 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 testig soon, especially in highland areas. Among the released clones, Hohrae 1 was
reported the sweetest and most preferred vari€here was no difference in taste or preference
between men and women farmers.
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Figure 13.  Correlation betweenfarmersdpreferenceand tuber yield, Aileu.

In Betano the preference for sweet varieties was present, but not as strong as the
correlationobserved in AileuKigure14).

80
70
60
50
40
30
20
10

0

Framers preference (%)

Betano
¢ <*
4
RP=03347
/
/
/

sweet (%)

- —

Percen%?armers szgy tu bersggre very 40

Figure 14.

Conclusions

Correlation betweenfarmers preference andootato sweetnesBetana.

This seasos testing confms the yield superidly and high &rmer$ preference of the
MAF released varieties Hohrae2,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 chanigethe processes by which sweet potateDT are established
and they continue to bhdentical to thoselescribed in the maize OFDT section.

Materials and Methods

OFDTs were established in theay as described as for maize and pearttd€h site
consised of 4 sweet potato varietiegs local check, Horael, Hohrae2 and Hohrae3. Ttheee
recommended veties have a shorter time from plantitogharvest than most local sweet potato
varieties. local sweet potatoes eamormally planted in Decemb&ahuary, and harvested in
August. These new varieties can be planted the same time as the local varieties, but can be
harvested 4 months after planting.

Each plot wasplanted in & a r nfield with the same treatment as the rest of the field
that iswith no extra iputs

However, the biology of the sweet potato crop, and theestswason of the newvarieties
under testmakes the completion of a successful sweet potato OFDT more difficthie major
difference betweenonductinga maize(or rice or peanutDFDT and sweet paito OFDT s the
difference in judging harvest time.Grain and peanut crops go through a series of easily
observable stages of developméwoim planting to harvest with a geration cycle starting and
finishing with seed The stages of development are all aboveugdo resulting in crop maturity
In contrast, sweet potatoes produce the harvestable products underground, and it is difficult to
monitor the stage of developmernit.is therefore difficultto judge aheadwhen farmers will be
harvesting a particular trial.

Secondly, unlike maizeaice and peanuts, (which are harvested at the one time), sweet
potatoes are harvested over an extended period, small amounts at ahimyeeans 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 ties 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 sequentiallgwbsted prior to the agreed
harvest day, staff worked with farmers to identify smaller areas in thé @6mthat would not
be harvested until the farmers and researchers were together to harvest and record theryields.
harvest day therefore, a smallrea 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/nd, average tuber size (g)) were calculated from the data.

As or other species data was eateinto MS Excel and then GenStat Discovery Edition
7.2for ANOVA (Unbalanced Model) analysis.

Results and discussion

A total of 176 trials were established of whiel least one variety harvestgd83 trials
The largest reason for loss of trials walant death before harvest, followed by farmers
harvesting without the RA staff, the potatoes hgwio tubers and animal dama@able42). It
is unclear why so many trial sites had plant death prior to harggproximately half of the
trials recorded as died before harvesting were planted at low altitudes along the north coast and
died due to droughtOthers seem to have succumbed to weed competition, and other reasons.
This high loss due to plant death, whis 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 forincomplete sweet potato OFDT2006/2007

Losses by reason Percent of lost crops
(%)
1 Plants died 32
1 Harvested without the RA 23
1 No tubers 17
1 Animalsdestrogdthe trial 15
1 Weeds smother the site 6
1 Drought 2
1 Flood 2
1 Rotted prior to harvest 2

Unlike other crops, sweet potato was more likely to be planted as a mithrether
crops About 646 of the OFDT sites wergrown as a mixtureT@ble43).

Table 43. Swee potato OFDT locationsas monocultures or mixed crops
Planting type | Number of sites
Monoculture 60

Mixes 108
Not observed |8
Total 176

Of those siteplanted as a mixture, most are grown under taller crops such as maize, and
cassavaTable44).

Table 44. Companiaon crops of weet potato OFDTtrials

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 signdidly and dramatically between sulistricts across
Timor (Table45). 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 altitflides.
very high yield at Aiku 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
(Table45).
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Table 45. Average sweet potato yields by variety and sub district for 2006/07.

Sub Sites Hohrae Hohrae 2 Hohrae 3 Local Mean Elevation of
District 1 (t/ha) (t/ha) (t/ha) (t/ha) Yield test
(t/ha) 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 35 2.7 1.9 2.6 390
Laga 6 3.3 3.5 2.9 0.4 25 300
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 47 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 15 2.0 0.8 1.78 710
Average 4.0 4.7 4.5 3.1°

a LSD for comparing sub district means Is 1.9Vha

b LSD for comparing variety means is 0.9t/ha

Variety had a significant effect on yield, with all three introduced vasgeyielding
significantly greater tharthe local checkoverall. (Table 4b There wasno significant
interaction between variety and sdistrict for yieldindicating 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 Ligidoe and very high in other sub distfite&ble46). Much of this
was due to the very low yields of local varieties.

Table 46. Yield advantage of sweet potatby variety and sub district, 2006/07.

Sub Hohare1 Hohare2 Hohare 3
District

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 lows$ than 3 t/ha) in all other locationBo assist defining
the reason for the different yields in different sub districts tuber size and tubers pesren
calcdated andthe high yield measured in Aileu was associated not with large tubes, but with
moretubers per m(Table47). Upon further investigation of the data, it was found that Aileu has
also the smallest harvest sample sizes (9.4m
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Table 47. Averagesub district yield and yield components

Sweet potato yield on a district basis is highly correlated with the sample area harvested

Sub Tubers Tuber Plot Yield
District perm’ size (g) size (t/ha)
(m?)
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 2.7 56 1.9
(p<0.05)

(Figure15). As theharvest area increases from @10 nf, the average yield dropped from 10 to
3 t/ha. Yields did not further decrease at as sample area increased abtve 10m

Figure 15.

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
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As the yield in different sub districis 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, 23amtoduced a
significantly higher yield than the local set potatoes in most tdstations. The consistency of
these yield advantages will be compared across yaa908. Differences in harvesarea
resulted in large yield itferences between sub districtdn future years, a more consistent

method of harvegstig sweet potatoes is requirtidht allows for harvesting of some tubers prior to
harvest date.
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2.3 Cassava

CassavaNlanihot esculenta Crantas grown throughout Timor Leste, usually in small
plots near the house, often intercropped with maize or b&das¢olus vulgar)s It provides a
reliable source of carbohydrate during the lean se@w@r 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 rutaareas. 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 Thailandr the program Introducedclones werdested inreplicated trialsacross
four centresn to identify suitable material for evaluation on farnidislds. Four trials were
implemented duringhe wet seasons of 202006 The results arrived too late to be included in
the 20® Annual Research Report ang presented here.

Materials and Methods

Replicatedcassavdrials were conducted atations in Maliana, Baucau, Alieu and Betano.
Each trial was aandomizedlock design withtwo replicates. The main wet season cropsree
plantedafter the rains commmeed to ensure good germinationOct/November 2005. Theaps
grew through the wet seasamd into the dry season. They were harvested dt31Mhonths
(Table48).

Table 48. Cassava planthg and harvest details 2005/06

Location Number of  Planting cate Harvestdate Meanyield
entries (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 phtharvest, tubers of 20 plants were dug for
yield determination. The remaining Slants were left for field dapbservationsand for fresh
stem production when the next crop was planted.

Results
Aileu

The trial atAlieu contaired the sam@5 accessions as the previous y&asluding3 local
varieties from East Timor, 5 local variesi from Indonesia, and the rest breeding lines from Ind@mnesi
Table49 presents the results of the 2006 trial. Both root yields and starch contents were higher in 2006
than in 2005, probably due to more favoralieather conditions. The averagelds of the three local
varieties were24.37 t/ha compared to 27.46 t/ha for all accessidrise highest yielding varieties in
Aileu wereCa 12 Local (Sulawesi), Ca 42 and Ca 40. Tgercentage of farmers considering
these varieties to be sweet was19, 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 trialresults, Aileu, 2005/06.

Code Variety rame Root yield Starch content Starch yield Percent farmers Percent farmers
(t/ha) (%) (t/ha) saying sweet or who would like to

very sweet replant
Cab CMM 96-36-255 32.9 18.6 6.11 50 33
Calz CMM 95-42-3 56.5 25.0 14.12 9 40
Cal3 CMM 96-25-25 26.1 327 8.54 84 86
Cal4a 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
Cal6 MantegaAileu 31.0 31.2 9.64 97 88
Ca 17 MerahAileu 10.1 24.0 2.43 56 78
Cal8 Putih-Aileu 32.1 24.5 7.86 84 60
Ca 19 local Sulawesi 43.4 28.0 12.17 19 40
Caz?l 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
Ca3l CMM 97-04-87 255 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
Ca34 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 40.7 197 8.03 69 73
Ca42 CMM 97-02-181 41.2 29.3 12.08 50 25
Ca43 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 Maliamerage root
yields and starch contents in 2006 were quite high with starch contents, averagiig(Rate 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 evaluatiortrial results, Maliana, 2005/06.

Coce Variety name Tuber Starch Starch Percent  Percent of
yield content yield farmers farmers
(t/ha) (%) (t/ha) saying swe¢ who like to
or very plant
sweet
Cal CMC 9627-76 13.2 21.2 2.81 21 56
Ca3 SM 23611 29.1 23.1 6.73 35 48
Ca4 CMM 96-08-44 18.0 221 3.98 16 67
Cab CMM 96-36- 30.9 26.6 8.22 68 75
255
Cab6 CMM 96-37- 175 25.1 4.38 61 65
275
Ca7 CMM 96-36- 217 16.7 3.62 33 57
224
Cas8 OMM 96-02- 22.3 23.5 5.24 63 68
113
Ca9 CMM 96-36- 184 22.0 4.04 56 41
269
Call CMM 95-14-13 19.4 21.1 4.10 38 26
Cal2 CMM 95-42-3 344 22.2 7.63 24 63
Ca 13 CMM 96-25-25 275 20.6 5.66 53 50
Ca14d OMM96-01-93  28.9 21.8 6.30 66 85
Ca 15 OMM 90-03 30.4 25.4 7.73 70 69
100
Ca 16 MantegaAileu 27.0 27.2 7.33 78 73
Cal7 MerahAileu 123 21.3 2.62 19 31
Ca 18 Putih-Aileu 237 22.0 5.21 44 44
Ca23 Enak 143 27.1 3.87 19 39
Ca 25 Gempol 133 23.7 3.15 55 50
Ca 26 Gading 167 25.7 4.28 27 33
Ca 36 CMM 97-02-36 314 26.3 8.27 67 89
Ca 201 LesuBetano 10.2 24.2 2.47 29 50
Ca 202 Mantega 21.0 30.7 6.46 94 83
Betano
Ca 202 Mantega 265
Betano
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 yield§Table51). Because of the higvariability and low yields, the results may not be
representative of | Radting/matnalavas harVested dnshissitet e nt i
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Table 51. Cassava variety evaluation trialresults, Baucau, 2005/06.

Code Variety Yield

(t/ha)
Ca 05 CMM 96-36-255 4.2
Cal2 CMM 9542-3 1.2
Ca 13 CMM 96-25-25 1.9
Cal4 OMM 96:01-93 6.4
Ca 15 OMM 90:03-100 5.4
Ca 16 Mentega 1.1
Cal7 Merah 0.4
Ca 18 Putih 4.4
Ca 19 Sulawesi 2.4
Ca?2l Bogor 1 2.9
Ca 23 Enak 0.1
Ca 25 Gempol 6.0
Ca 26 Gadang 5.1
Ca3l 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 Betanaere 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 rangintBfe¥h to 36%.
As a result, starch yields on an area basis were also high.

The best root yields were from Cal5 (48.4t/ha), Ca7 (40.6@ed)3 (39t/ha) and Ca40
(38.1t/ha). These yields are all well above those from local controls38.8t/ha)
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Table 52. Cassava variety evaluation trial results, Betano, 2005/06.

Code Variety name Tuber Starch Starch
yield content yield
(t/ha) (%) (t/ha)
Cal CMC 9627-76 31.1 23.7 7.4
Ca3 SM 23611 16.5 20.6 3.4
Ca4 CMM 96-08-44 37.8 23.9 9.0
Cab CMM 96-36-255 22.5 28.3 6.4
Cab CMM 96-37-275 22.6 21.7 4.9
Ca7 CMM 96-36-224 40.6 13.4 5.4
Cas8 OMM 96-02-113 27.3 22.8 6.2
Ca9 CMM 96-36-269 35.7 21.7 7.7
Cal0 OMM 96-01-69 29.5 27.2 8.0
Call CMM 951413 35.3 24.7 8.7
Cal2 CMM 95-42-3 25.5 26.6 6.8
Cal3 CMM 96-2525 39.0 225 8.8
Ca 14 OMM 96-01-93 30.1 225 6.8
Cal5 OMM 90-03-100 48.4 29.5 14.3
Cal6 MantegaBetano 12.2 23.7 29
Cal1l9 Local Sulawesi 374 27.2 10.2
Ca20 Daeng mere 17.0 27.2 4.6
Ca23 Enak 15.4 238 3.7
Ca?24 Klenteng 11.1 22.8 25
Ca25 Gempol 27.7 24.3 6.7
Ca26 Gading 31.7 225 7.1
Ca32 CMM 97-01-158 22.2 27.2 6.0
Ca33 CMM 97-02-183 30.2 24.4 7.4
Ca35 CMM 97-11-191 24.1 25.2 6.1
Ca36 CMM 97-02-36 30.9 22.6 7.0
Ca37 CMM 97-06-48 34.2 28.3 9.7
Ca40 CMM 97-07-145 38.1 29.3 11.2
Ca4l CMM 97-01-22 37.9 27.7 10.5
Ca42 CMM 97-02-181 30.7 22.2 6.8
Ca43 CMM 97-14-54 25.6 28.3 7.2
Cad45 CMM 97-15-255 33.2 22.6 75
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 summarizgaeb3. Some
clones were included in 12 43 experiments while others wareluded 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% vyield advantages respectively over the local check Putih. Both
clones are highly acceptable by farmer taste tests and have good starch Miatelsal of these
clones will be multiplied for consideration to ineluded inOFDTSs.
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Table 53. Cassavayield advantages acrossall test locations, 2001- 2006

Code Variety Number of  Percent above StDev % of Starch
experiments local check (%) farmers content
saying (%)
sweet at

Maliana,

2006
cals 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
cal4d 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 - -

cal9 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
ca2l Bogorl 6 25.2% 0.39 - -
ca02 SM 23611 3 21.8% 0.19 - -
cal3 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 - -
ca3s CMM 97-11-157 5 14.9% 0.47 - -
cal2 CMM 9542-3 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 21%  0.17 63 23
calg local Putih 9 1.5%  0.69 44 22
call CMM 95-14-13 6 -0.4% 0.29 38 21
ca3? 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
calé local Mentega 12 -11.4%  0.37 78 27
cal0 OMM 96-01-69 6 -13.4% 0.39 - -
cal? local Merah 7 -19.9%  0.65 19 21
ca3l 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 - -

cadl 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 ricgOryza sativg trial was conductediuring the 20062007 reporting
year. This trial wadocated atMaliana.

Materials and Methods

The trial wasnstalled asa randomizedlock design with three replicate3.he crop was
planted in earlyJanuaryand harvested iMay 2007 (Table54)

Table 54. Planting and harvest details of rice replicated tria) Maliana, 2007

Location Number of  Transplaning Nitrogen Harvest Date Mean Yield
entries Date application (t/ha)
date
Maliana 19 7/02/2007 26/02/2007 10-22/5/2007 4.2

Plants were established in a nursery and transplantedhe plots30 days aftewards.
Plot dimensions were.@m by 1.5m with a 30crolearancéetween the plots. At transplanting, 7
rows were planted per plot (20 cm between row spacinty) ¥6cm between plants the row.
Mineralfertilizer at the rate of 15¢&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 fod yletermination. Table 55
shows the20 varietiesthat were evaluatedh the replicated trialNineteen of the varieties were
sourced from the IRRI international rice testifpyre line rice genotypesPne docald variety
was alsoincluded (IR64).The design did not include theready released and recommended
MAF variety Nakroma.

Table 55. Rive varieties tested Maliana, 2007

Variety

IR721024-1591-3-3-3 (NSICRC)
PSB RC80
IR5474231-9-26-15-2

IR681442B-2-2-3 (MS 13)
IR6972629-1-2-2-2 (MATATAG2)
IR772985-6

IR 64

IR52952B-B-3-3-2
IR738851-4-3-2-1-6 (MATATAGY)
IR7160611-4-2-3-1-2 (NSIC110)
IR3935771-1-1-2-2
IR6468387-2-2-3-3 (PSB RC82)
IR5808816-2-2

IR697261161-4 (MATATAGL)
IR5955221-3-2-2 (PSBRC64)
IR619791381-3-2-3 (ANGELICA)
IR6830518-1-1 (MATATAG 3)
IR68333R-R-B-22 (MS 11)
RHS33428CX-2CX-5CX-0ZA

LSD (p<0.05) |

Two months #er harvest, a taste test all varieties under evaluation was condudbgd
16 local Malianafarmers Two kg of each of the tested varieties was milled and cooked using
local techniques. Each variety waseg a code so that farmers didt know the name of the
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variety theytasted The farmers were asked to vote on cooked riceitqggabuch as softness,
oiliness, fragrance and stickiness. Each variety (coded) was presented individually to the farmers,
and farmers who considered the variety O0soft
were calculated from the totalimber of voting farmers.

Results

There werdarge andsignificant differences between varieties fare yield (Table 56).
Grain yield ranged fronR.2 (variety RHS33428CX-2CX-5CX-OZA ) to 5.3 t/ha (varieties
IR721024-1591-3-3-3 (NSICRC) and PSB RC80With an averaggield of 4.2t/ha. The local
variety IR64producedabove averaggrain yield(4.7 t/ha) with 74% of varieties tested yielded
above 4 t/ha.

Table 56. Rice grain yields,Maliana, 2007

Variety Yield ¢/ha)
IR721024-159-1-3-3-3 (NSICRC) 5.3
PSB RC80 53
IR5474231-9-26-15-2 5.2
IR681442B-2-2-3 (MS 13) 5.2
IR6972629-1-2-2-2 (MATATAG2) 5.1
IR772985-6 51
IR 64 4.7
IR52952B-B-3-3-2 4.6
IR738851-4-3-2-1-6 (MATATAGY) 4.5
IR7160611-4-2-3-1-2 (NSIC110) 4.4
IR3935%71-1-1-2-2 4.3
IR6468387-2-2-3-3 (PSB RC82) 4.0
IR5808816-2-2 4.0
IR69726116-1-4 (MATATAG1) 4.0
IR5955221-3-2-2 (PSBRC64) 3.9
IR619791381-3-2-3 (ANGELICA) 3.4
IR6830518-1-1 (MATATAG 3) 2.9
IR68333R-R-B-22 (MS 11) 2.6
RHS33428CX-2CX-5CX-OZA 2.2
LSD (p<0.05) 11

When asked to describe the eating quality of rice, farmers described cookedmm®as
(soft), mina (oily), morin (fragrant) andbelit (sticky). Although there arganslations otach of
the descriptors in English, it is not precisely clear what farmers meaniayoily).

Of the 20 rice varieties, only four of the varieties were preferred overall when considering
all traits testeqTable57). 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 sticKialeleb{).
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Table 57. Farmer preference and taste of 20 rice varietiesMaliana, 2007

Variety Yield Preference Softness Oily Fragrant Sticky

(Vha) (%) (%) (%) (%) (%)
IR68333R-R-B-22 (MS 11) 2.6 50 56% 69% 13% 69%
IR69726116-1-4(MATATAGL1) 4 30 63% 6% 19% 25%
IR52952B-B-3-3-2 4.7 10 88% 31% 25% 38%
IR619791381-3-2-3 (ANGELICA) 3.4 10 63% 6% 19% 31%
IR5955221-3-2-2(PSBRC64) 3.9 0 13% 0% 0% 0%
PSB RC80 5.3 0 50% 31% 19% 25%
IR6468387-2-2-3-3(PSB RC82) 4.7 0 0% 0% 0% 0%
IR6972629-1-2-2-2(MATATAG?2) 5.1 0 0% 38% 0% 0%
IR73835-1-4-3-2-1-6(MATATAGY9) 4.5 0 19% 25% 6% 13%
IR7160611-4-2-3-1-2(NSIC110) 4.4 0 25% 25% 6% 6%
IR721024-1591-3-3-3(NSICRC) 5.3 0 25% 13% 6% 25%
IR681442B-2-2-3(MS 13) 5.2 0 44% 6% 6% 25%
IR6830518-1-1 (MATATAG 3) 3 0 56% 6% 6% 19%
IR772985-6 5.1 0 44% 6% 6% 13%
IR3935%71-1-1-2-2 4.3 0 6% 0% 0% 6%
IR5474231-9-26-15-2 5.2 0 6% 0% 0% 0%
IR5808816-2-2 4 0 6% 0% 0% 6%
RHS33428CX-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 vocalgulardescribe 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 descedlrice 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. oksbie 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 varietieslistributed world wide for testing is called a nursery. IRRI
supplies the seed for the evaluation as well agahdomizationfor each nursery. e nursery
being used in this testing has only provision for one local check variety, suggesting to the
reseacher to only use thke a r mecal saéiety. In future evaluations, Nakroma will be added to
the trials, even if this requires thenandomizatiorof the experiment.

The replicated testing of new rieareties has beeminimal due to the lackf irrigated
rice paddies at MARWariety evaluation sitesThis constraint will be reduced in the future with
rice paddies being developed at Betano research station.

55



2.4.2 Rice On-farm demonstration trials (OFDTs) 2005-2006

Irrigated rice is plantednd harvesd later than the upland crop#s a result rice rop
data for 20062007 was nbavailable forthis report and the results of the 2005/2006 season are
presented here.

Materials Methods

Much of the process for establishing rice ORI similar to thaused in other crops and
described in full in the SoL Annual Research Rep2@06. Only aspects of the rice OFDT
establishment process which differ fréins are discussad this section

Farmers were chosen using similar processes to other cAdpgdata included in this
analysis was collected, entered amdlyzedoy SoL staff. Starting packets of seed varied in size
depending on the seed available and the number of rice farmers in thelrargguica sub
district for example,farmersreceived 5kgbags of Nakroma seed whilst farmers with more
irrigation acces$n Baucau and Vemasse SDistrict received 1kg bags of rice seetihe plot
size varied according to eatha r mmumded@addy areaHalf of each bay was planted to the
new variety Nakromaand half was planted to the local varietfzor 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 weightAll of the weights quotedn the Results and Discussion section are for
paddy rice (dry threshed tmilled 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 werenstalled for evaluation during the 20@806 seasonThe
rice cropping areas are not distributed uniformly across8siicts in which SoL works so the
number of OFDT for rice is less than that for maize or peanu®DT farmers were
predominantly malé46 of 47 successful OF®I)s One informal farmers group, Groupu Faulara
in the Liquica SukDistrict was included in the 2005/06 seasdReasons behind unsuccessful
trials are set out ifable58. Broken irrigdion channels in Vemasse SDiistrict saw the loss of
4 sites whilst a lack of water (drought) was also a problem in Aileu and MaubafiSutts.
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Table58. Ri ce OFDTO6s est206l06 shed and | ost

Trial No

Trials Establishe 65

Losses by reason:

Broken irrigation channel

Drought

Insect damage

Weed competition

Unsecured animals

Unspecified

Farmer did not wait for assistance with data measurement

=a =4 -a_-a_-a_-4a_-29
w bbb

Trials Lost

Jd|oo| P -

FN P

Trials Harvested

Yield

Variety Nakroma (PSBRC54 ) isplayed on averagela% yield advantage over the local
rice varieties trialedTable59). However this was not statistically significant. The difference in
yield between the overall average o€ tlecal and improved varieties was also a result of other
factors such as the Sdilistrict 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 Loc:

Local 2.9 -

Nakroma| 3.3 17

Table 60 below describes the differences in Igieecross sulistricts in which rice
OFDTs were successfulYields of both local and improved varieties were highest in Aileu and
lowest in MaubaraThe yield advantage of Nakroma was greatest in Baucau District where it out
yielded local varieties (IR64RIB, Mebramo and Silaung) by more than 50% on average.
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Table 60. Yield of rice OFDT in SoL sub-districts, 2005/06

District Sub district Number of Yield ofLocal, Yield of Yield advantage of
Test (t/ha) Nakroma, Nakroma
Locations (t/ha) (%)

Aileu Aileu Vila 19 51 5.2 2.0
Lequidoe - - - -

Baucau Baucau Kota 15 1.2 1.8 50.0
Vemasse 7 2.2 3.4 545

Liquica Maubara 1 1.3 1.6 23.1
Liquica 4

Same Alas - - - -

Same Same Kota 1 2.9 3.8 31.0

Average 2.8 3.4

LSD 13 13

p<(0.05)

The yield advantage was lowest in Aileu the Rustrict 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 expectedhtlag of best fit would be pallel
and higher than the 1:1 liné-dowever this graph shows that the yieldtioé improved variety
was higher compared to the logalsites where both were yielding poorly (under 2.5 t/ha) rather
than in sites where both wergh yielding (5 t/ha and above)This shows that Nakroma has
wide applicationin East Timor as the majority of SoL sdistricts recordannualaverage vyields
of local varietiedbelow 2.5 t/ha.

Yield of Local vs Improved Rice Varieties OFDT
2005/06

&

11

(t/ha)

Yield of PSBRC54
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Yield of Local (t/ha)

Figure 16.  Yield of local vs mproved rice OFDT, 2005/06

Variation in yield was also significantly affected by the agcological zone (AEZ) in
which the trial was ruiiTable61). Trials in the high altitude, high rainfall areas of AEZ 3 were
the highest yielethg with those on the dry northern coastal areas (AEZ 1) being the lowest
yielding. Rice variety Nakroma outielded 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 Averageyield Average ield  Yield advantage o

successful localvarieties Nakroma (t/ha)  Nakroma (%)
OFDT (t/ha)

1 Northern coast

(0-100m altitude) 13 1.3 1.9 46.2

2 Northern slopes (16800m

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 (1&00m

altitude) - - - -

6 Southern coast (<100m altitude) 1 2.9 3.8 31.0

LSD (0.05) 1.3 1.3

A wide range blocal 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 germphdsi3
also includes areas of Baucau and Aileu Districts in which rice is grown aboxe 58ble 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 tduAsites rather than to other sub
districts within the same agrecological zone.

Table 62. Rice OFDT yields in AEZ 3 by subdistrict 2005/06

AEZ 3 (SulDistrict) AEZ 3 (Aileu)  AEZ 3 (Baucau) AEZ 3 (Vemasse)
Number of Successful OFBT 19 2 5

Yield of local variety (t/ha) 51 14 2.1

Yield of Nakroma(t/ha) 5.2 1.6 3.4
Nakroma yeld 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 yrdda(Table63). Of the 12 kinds of
| ocal varieties used the most common | ocal Y,
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 Nunber of Sites 26

Effect of farmer management on yeld

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 rowsThe 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 ofmanagement factorsaffecting rice yield, OFDT, 2005/06
Factor Significance
Variety
AEZ
SubDistrict
Number of staff visits to OFDT
Number of weedings
Plant height at harvest
Number of growing days
Plant in lines or not
Plants per stand
Plants per sample

ccc<<<<K<

Rice OFDT wee visited an average of 5 times by RBastween and including planting
and harvest.Visits to the OFDT by the RA were directly correlated with higher yield@ikis
effect has been seen in a number oepttrops in both 2005/06 OFB&nd 2006/07 OFDF It
is unclear whether higher yieldseaa result of farmer visit®, characteristic of farmers who are
enthusiastic participanty the enthusiasm of RAs to visit successful sitBesearch Assistants
believe that visiting farmers encourages them to weed the OFDT mbtanual labour is
typically the only way weeds are managed in Thheste; no farmers recorded the use of
fertilizer on their OFDT. Data regarding the numberf times the OFDT was weeded nge
recorded for approximatelijalf (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 yilebrage plant
height for Nakromaranged between 2¥40 cm with and average of 76m. Average plant
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heights for local varieties can be foundTiable63. The average length of growing season from
planting to harvest for the 47 successful triadésw10 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 geeral farmers liked their local varieties as they were was adapted to their
climate and way of farmingThe disadvantages of the local rice varieties were that they were tall
and prone to lodgingNakroma was desired by farmers as it is high yield, éaslgresh, 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 ice variety Nakroma shows sigificant increases in yield over locally available
varieties across most Sdbstricts and AEZs.
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2.5 Peanuts

2.5.1 Replicated trials, 2006-2007

Replicated trials to evaluate peanérgchis hypoga) varietieswere conducted aiileu,
Baucau, Betanoand Maliana during the dry and wet seasons of 2R0087. All trials were
installed in a randomized block design with four (4) replications. Characteristics of the varieties
used in the trials aras presented ihable65. These wee initially accessed from ICRISAT.

Table 65. Varietal characteristics, peanuts in replicated peanut trials 200&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 yiding

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, Baucad Atheu with two trials in Betano.
Planting and harvest dates and the mean yields are presefmtdile66. Mean yields and plant
density are presented Trable67. Podyields differed between sites. Good rainfall in Baucau,
Alieu and during the wet season in Betano ensure yields exceedéduhl.®rought in Maliana
during the wet season and poor conditions in Betano during the dry season reduced yields
considerably Bhough some entries (Pt 14, Pt15 an@®tshowed some signs of response
yielding above 1.%/ha (seelable68)

Table 66. Trial site details peanut variety trials, 20062007.

Trial site Number of Planting date Harvest date  Yield

varieties (t/ha)
Maliana(07) 12 3-4 Jan 07 16 May 07 1.48
Baucau06/07) 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, 2002007
Trial site Yield(tha) Plans/m? Comments

Maliana 1.48 7.4 Waterdeficient

Baucau 2.19 138 Good growth

Aileu 2.23 11.2 Good growth

Betano ® 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 éble68). Pt 14 and Pt15 both averaged yields abo0Od/Ba
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 20R607.

Variety Baucau Betano Betano Maliana Aileu Betano Baucau Mean
2005/06 2005/06 2006 06/07 06/07 06/07 06/07 ofall
(dry) (wet) sites
Pt14 1.7 1.9 1.6 1.9 2.4 2.4 3.6 2.2
Pt15 1.3 1.2 15 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
PtO5Utamua) * 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 25 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 Aileant® and Malianand were adndedby
local men and women farmers of the surrounding areas. Men dominated the field days, but in
Same 25% of the farmers were womé€hable69).

Table 69. Men and women farmers attendhg peanut field days
Trial Number Male Female

site of farmers farmers
varieties
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 penuts. Eacliarmer was asked to choose three varieties they would like to plant in
ther garden, as well as shell thicknedéshe shell ease okhelling,oilinessand sweetness of the
peanutsvhen eaten

There was considerable variation for the peirioepdf desirability, bewveen peanut
varieties at each of the test sit€here wereno differences between the choice and selections of
female and male farmer&cross the three sites there was a consistent pattern of preferred peanut
variety. The recentlyrelease peanut variety Utumua was the most preferred peanut at all 3 sites,
with 42% of all respondents expressing the desire to plant the new @aétg 70). Following
Utumua Pt14 was the next most preferratdAileu and Malianandit also scored well in Betano.
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Table70. F a r meneferénce (%) for planting test peanut varieties at three locations.

Variety Aileu Betano Maliana Mean
Utumua 31 46 48 42
PT14 24 15 37 25
Locd 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, f a r mprefesedce was correlatewith the taste of the peanutsnd was
negatively correlted with yield. InBetano andVialianaf a r mpgrefesence was significantly
correlated with yield as well as oily tagieable71).

Table 71. Correlation (r) betweenf a r mprefesediceand 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 shiéing 0.01 -0.02 0.25

Thin shell -0.59 0.11 0.10
Conclusion

The recently introducegeanut variees flom ICRISAT (Pt11Pt20) were tested in 6
locations across East Timor wet ard dry seasonsThis set of experiments the first time that
they have been evaluated insEaimor.

Some of the varieties, especially Pt14, and Pt15, show corikidtegh yidd across all 6
experimentsPt14 demonséted 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 inpirtisseeking
f a r mapiniend of the new varietiethey have reported willingness and desiepant Pt14,
based not only on yield, but also seed taste.
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