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Foreword

It is such a great pleasure for me¢teaseghe 2012 AnnualResearch Repoprepared by
the Seeds of Life (SoLprogran. SoLis nowin its third phasg20112016 of operatingwithin
the Ministry of Agriculture andFisheries (MAF). In this phase, therogramis expandingits
activities intoInformal Seed Production{lFSP). This component igimed to strengthethe
mechanismof seed productioamongst farmerthroughinformal networks, market channels and
empowerment This is the seventh research regorbeissuedsince2006 Thereport focusesn
the research activitiegsonducted by &/MAF and summarizes trainingommunications and
seed production activities within the progrdoring 2012.

As in previous yearsseedadaptation researdtctivitieswereconductedn the Districs of
Aileu, Ainaro, Baucay Bobonarg Liquica, Manufahi and Viqueque. TheseDistricts were
selectedo represent theharacteristicof the sixAgro Ecological Zong in TimorLeste High
yielding and good quality varietiewere tested inboth researchcentresand in farmers' fields
Researchersffectively install and manage, collect thista, analyse,and present the resultsf
overone thousanéleld trialseach year. The results are evaluated over a number of years prior to
the MAFrecommendinghemfor farmers to cultivate

The results presented in this report are representative tiatdework MAF researchers
have doneover a number of yearsOne major output in 2012 was whBAF releasedh new
white maizevariety named'Noi Mutin". This variety has achieved a7% yield advantage over
local varieties in more than 650 -Germ trials ®nducted over a fowyear period. The grain is
alsosweetandsoftto eatandthe plant igesistant talisease androught conditions.

Seed of releasedavietieswill be multipliedunderthe supervisiorof MAF throughthe
certified seedsystemwithin the Formal Seed Production (FSpYogram so thatthese seeds can
bereadyfor distribution tothefarmersthrough IFSPs in 11 iBtricts in 20122013

In ensuring smooth operation in the reseacenmtres the SoL Program continuds
renovate and construaecessarynfrastructure. This can be seewon the inauguration of Loes
Research €ntrein May 2012 Meanwhile, in thearea ofcapacity building, Solcontinuesto
provide MAF staff members withraining courses, comparative studiegcess taational and
internationalconferencesas wellasupgradig t hr ee r e s etatheMasterlavél. e d u c

Finally, on behalf of the Ministry of Agriculture and Fisheriewould like to extend our
gratitude to the Australian Government, especiaBystralian Catre for International
Agricultural Research(ACIAR) and the Australian Agency for International Development
(AusAID) who have made financial suppastailablefor the implementation of the &grogram.
My high appreciation also, to all parties who hawdlaborated in the SoL Program for the
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1. Overview of t he Seeds of

1.1 Introduction

The Seeds of LifeSol) program in the Ministry ofAgriculture and Fisheries (MAF)
addresses the underlying causes of food insecurity in Tireste. These include low vyields of
staple crops, vulnerability of unfavourable seasons and natural disasters, lack of cash incomes to
purchase food during periodd shortfall, postarvest losses and low market distributional
capacities.

SoL3 builds on the success of previous phdSed.1 and SolL2hand maintains a core
focus on increasing yields by selecting and distributing improved varieties of superiorc geneti
guality. It also has a secondary focus on analysing and developing strategies to overcome climate
variability and change; improving agronomic practices to reduce weed burdens and increase soil
fertility; reducing posharvest storage losses and imprgvimput supply arrangements for seed.

The program concentrates on evaluating higher vyielding varieties of crops currently
cultivated by farmers in Timelceste. These are maize, sweet potato, cassava, rice and peanuts.
A small amount of work is also condted on some minor crops such as wheat, barley, potato and
various bean crops.

SolL3 is being implemented over a five year period (01 February-200anuary, 2016).
During 2012 researchactivities were concentrated in the Districts of Aileu, Bauddgueque,
Bononaro, Manufahi, Ainaro and LiquicaHowever, training, seed multiplication and seed
distribution were alseonducted in the remaining sixdiricts.

This is the seventh Annual Research Report prepared by Seeds of Life. The report details
the results of the research conducted by the research component (Component 1) trials completed
after August, 2011, during the 202012 wet season and into the dry season of 2012. The report
also summarizes the formal and informal seed production pregr@@omponent 2 and
Component 3 respectively) plus management activities (Component 4) and outlines progress
made with communications and capacity building within Seeds of Life.

1.2 Program summary

The third phase of SoL was designed with four componesgsgssing specificctvities
for each. These arg Evaluation oimproved food crop varieties) Formal sed production and
distribution, 3 Informal seed pduction and distribution and) 45eed system management.
Capacity building is an integral past the program and is imbedded in each component but a
summaryofte year 6s t r apresentedgeparatdyi vi t i es i s

The activities and progress of each component for 201P are presented below:

1.2.1 Component 1: Evaluation of improved food crop varieties
Component objective:Improved varieties of food crops identified and released.

Activities in this component include:

National agricultural research centres and resedatioss established
Genetic material of potential improved varieties ideed and sourced
Potential new varieties evaluated-station

Potential new varieties evaluated-famm

Selected new varieties officially released

Sufficient foundation seed being produced
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1 Capacity of MAF staff to manage the identification and releasewfvarieties
strengthened

Major construction on reseach stations during the year wasprimarily on Loes
Research Station where roads and dinage were installed to facilitateaccess to crops and
improve crop growing conditions. At this station, a pump wa installed on the bore and a
110,000 | tank installed for irrigation. Other infrastructure developments during 2012
include the erection of a temporary service and storagshed at Kintal Portugal (Aileu) and
water bore development at Darasula Research &ton.

Most genetic material evaluated during 2012 had been imported during earlier years of the
program. The only new materiahportedwas a QPM (Quality Protein Maize) white maize
variety imported from Indonesia.

Improved genetic material of fourteen crops imported during earlier yearswere
compared with locally grown varieties. Potential new varietieswere evaluated onstation
in 43 wet season trialsconducted over the 20112012 wet season and 17 trials in the 2012
dry season. The number of entries in each trial varied from 13 to 106 depending on the
crop. Two promising maize varieties were identified in the wet season replicated trials but
when evaluated further during the dry season were found to be susceptible to downy
mildew and eliminated. The direction for selecting white maize varieties s been modified
as aresult. Threanew sweet potatoes were identified for inclusionn 2011-2012 and 2012
2013 on-farm trials.

Potential new varietiebund to show some promise in replicatedstationtrials were
evaluated ofiarme r s 6 f i el ds u n dApproximatelynrB6 an-fana@nbmnstration n s
trials (OFDT9 were installedover the 2012012 wet season and data eotlon extended
through to July2012. The OFDTs were insti®ld across 7 Btricts and 19 Sub Btricts.
Farmers were particulariyleasedwith the released varieties. When asked to compare released
varieties with locals in the baseline survey, 87.5% of the MAF/SoL variety growers considered
that these varieties yielded betterrouch better than the local varieties, and only 1.4% of the
MAF/SoL variety growers thought they yielded worse or much worse than the local variety
(Tablel).

Tablel Comparison of ppdudivity of MAF/SoL varieties with local arieties

Crop, variety # of Much Better = Same as Worse Much Donbd
farmers better than local than worse know/
reporting than local variety local than remember

on local variety variety local
productivity  variety variety

Maize, Sele 138 102 8 25 2 1

Rice, Nakroma 55 31 20 4

Peanut, Utamua 46 31 10 2 2 1

Cassava, Aluka 2 35 21 9 5

Cassava, Aluka 4 15 9 6

Sweet potato, Hohrae 1 40 27 11 1 1

Sweet potato, Hohrae 2 16 8 7 1

Sweet potato, Hohrag 15 6 9

MAF/SoL varieties, 360 235 80 37 3 2 3

combined

Percentage of total 65.3% 22.2% 10.3% 0.8% 0.6%

As a result ofour years of offarm trials, anew white maize variety (tested as P07) was
released by the Minister of MAF on 27 July 204h the name Noi Mutin (white darling in
English). Data of other crops aaso being closely examined piospective releases. Sufficient



foundation seed of this release and other SoOL/MAF varieties was multipliech@shehvailable

for the various seegroduction programs and for research purposes in 2012 and into 3618l

areas of sweet potato multiplication neealso established close tarmers requiring cuttings.
Watering of these sites was supported by midakle irrigation systems. One ttareof cassava
plants for cuttings wasestablished at both Loes and Corluli farther multiplication by farmer
groups.

Capacity building within the Ministry of Agriculture and Fisheriasluded formal and
informal training. MAF personnel receive@ining on statistics, data analysis, report writing and
presentation of research results. Many also had the opportunity of attending or presenting
research papers at international conferences. These events are recorded in the Training Summary
presentedn Section 9 of this report. SoL advisers and MAF staff were also involved with
supervising university students with their f
were supervised both on maize agronomy. In addition, one MSc thesis sugervised in
Australia and two MAF personnel were sponsored to fulfil the requirements for a MSc in
Indonesia.

1.2.2 Component 2. Formal seed production and distribution

Component objective: Sufficient high quality seed being produced through formahcaks to
maintain the genetic quality of released varieties.

Activities in this component include:

Formal seed being produced through farnmtiacts

Quality assurance systems established

Technical extension support provided to contracted seed producers

Seed grading, packing and storage facilities established

Formal seed distributed through preferred distribution channels

Capacity of MAF staff to manage the production and distiobubf formal seed
strengthened

= =4 —a —a a9

Seed production officers (SPOs) contraciafers in Aileu, Baucau, Liquica, Viqueque,
Bobonaro and Manufahi to produce seed (and planting material) of maize, rice and sweet potato
during the year. All cassava multiplication for the program was at Betano or Loes research
stations. By the end of022 the amount of clean seed produced for the 2013 planting
season was as follows: 17.3 t Nakroma rice seed; 42.5 t Sele and Noi Mutin maize seed; 3.7 t
Utamua peanut seed.

The program was on target to plant 20 ha of Sele and Noi Mutin maid® h& of
Utamua peanuts-50 ha of Nakroma rice, 600070f Hohrae sweet potato and 5 ha oflAika
cassava in 2012013.

Seed Production Officers and Seed Production Coordinators continued to monitor the
quality of seed produced during the year. Qualias maintained by rejecting up to 20% of that
harvested and one technician was dedicated to laboratory analysis of seed quality. Quality
equipment purchased in the previous year was used for quality control purposes. New seed
sampling equipment and tegnes have been implemented in the paog

Technical extension supportas provided to contracted seed producdgmoughout the
year. Most of thefield inspections done byiEtrict Seed Gficers was conducted in tigresence
of the Suco Extension OfficdSEO) and farmer.In addition, seed producers received regular
visits from seed production officers.

Seed grading, packing and storage facilities establishatliring earlier years of the
program continued to clean, grade and pack seed for various progres. 20 t rice, 4.6 t
maize and 1.7 t peant seed was processed at Baucau 7.5maize and 3.6 t peanut in
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Bobonaro; 37.6 t maize at Betanol t maize at Aileu and 6t at Loes. Each warehouse is
capable of storing 30t of seed and cleaning/grading recat 1t/h r and maize seed at 0.20.3
t/hr. Fifteen persons were assigned by MAF tthe seed production program. Three are
women.

Formal seedwas distributed through preferred distribution channels. Included in
the distribution was 39.2 t of Nakromarice seed,23.8 t of Sele maize and 2.6 t Utamua
peanut seedwhich was distributed to MAF, SoL components &hNGOs over the yearSome
cost recovery was possible by selling seed to international organizations. These funds were
re-invested into the seed production pogram.

The Capacity of MAF staff to manage the production and distribution of formal seeehs
enhanced through a series of short training courses and a visit to another seed technology
program in Indonesia (See Section 9).

1.2.3 Component 3. Informal seed production and distribution

Component objective:Mechanisms for the production and distribution of seed through informal
and market channels strengthened.

Activities in the component include:

Community Seed Production Groups (CSPGSs) established

Farmer Seed Marketing Groups established

Focal seed merchants in local markets established

Access to seed for vulnerable groups improved through seed fairs
Systems linking informal seed producers with potential buyers enhanced
Capacity of MAF extension stiaio establish CSPGs strengthened

= =4 —8 8 -9 9

Seven hundred and twenty s@ommunity Seed Production Groug€SPGs)were
establishedover the 20122012 wet seasol2(8 0 SolL and 44a6ndMN@@r ge ot
t maing duri.ng Tthhee nyendbre o r e @ &b atuhgep oairsitgriincatls 7\
Il ncrease to amprRZXE3ndt ehgs B 6 etrhee ceonndt 208fL 2Adu g L

An adalk4i gnoups were established in each of
Manatut u. The demuloadt iG/EP Gsotian NduBt 8Okt o1 ¢
groups. The number of NGOdgrion@®@ 82A2BE2 al so ex

Farmer Seed Marketing GrouESMGSs) are being establishd to enhance the sale of
farmergrown seed Three FSMGs (two in Bacau and one in Liquicayere formedduring the
year. Within these groups are 15 CSPGs. The three FSMGs produceédPrBaize of which
1.87t of Sele was sold to NGOs al.$0/kg . Thetotal salesvalue ofthis maize was $817
which directly benefittethe farmersThe pl &apn d-é vEE B EGs Ri0n1 4201 3

It is planned that focal seed merchants in local markets be supported to assist merchandise
farmer produced seedTwo seed merchantene in Baucau and other in Maliana have been
identified with support from MAF District ffices. A seed marketing trainingourse is planned
for April 2013 to assist the farmers with their marketing plan.

A simple, inexpensive farmer to farmer seed exchampgeoach will be piloted in the
Districts to support vulmable households. The seed exchange scheme is planneed to
implemented from January 2013 in Liquica and will bdicaged in 6 of the original 7 Btricts
where CSPGs have sufficient reserves of seeds and planting material.

Systems are being developedking informal seed producers with potential buyers.
These activities commenced during 2012 with discussions between SoL and Losconi in
Manufahi/Manatutu for Losconi to consider commdigigrowing seed for sale to Sand NGO
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informal seed producers.SoL then furtherfacilitated a linkage supporsystem between
FSMGs/CSPGsral potential seed buyers later in the ye&s a result 6.6 of maize, 2.3 of
paddywas sold at $.50/kg. The value othese sales wasl®,994. The two mainbuyerswere
the NGDOs World Vision and CRS. The purchases were made 84nCSPGs (includes 3
FSMGs)

SoL supported fourteen training courses on informal seed production during the 2012

calendar year (Section 9). The courses covertdtahof 481 participantof whom 58 (12%)

were women. Trainingourses included a range of subjects includiegd production, post
harvest and quality control, gender, communication and facilitation skills, Etetighage skills
mathematics, ricgpost production to marketourse, report viting and presentation skills,
understanding national seed systdfnsm the Nepalstudy visit). The participants were: national
seed production coordinators,isiict informal seed production coordinators, chief o€ th
extension departments from 7isDicts, Suco extension officers and SDistrict Extension
Coordinators.

1.2.4 Component 4. Seed system management

Component objective:MAF capacity to manage the national seed system strengthened

Activities in this component include:

Seed planning and magement systems established

M&E systems established

Seed system gender strategy implemented

Improvedvariety technical and promotional materials developed
Awareness of improved varieties increased

Environmental and climate change impacts addressed

Capacityof MAF staff to manage the national seed system enhanced

= =4 =48 8 _9_-9_9

SoL coordinated the formulation of a National Seed Policy during 2012. A policy will be
drafted at the beginning of 2013 and finalized by mid year. A National Seed Policy Working
Group with represgatives fom Government (MAF), NoiGovernmental @anizations (NGOS),
development organizations and farmers was formed. Representatives from these groups took a
draft policy for discussion to each of the 13 Districts to gather feedibaky to seventyarmers,

SEOs and other iBtrict personnel were involved in each of the meetings. Feedback from the
discussion groups was being collated at the end of the year.

Forward planningsystems are beingnplemented in SoL but these still need to be
integrated wth MAF planning. An inventory system for SoL seed is established and will be
expanded to encompass the national seed program as the policy is fully developed. Training is
being provided to help MAF staff with the initial design.

The Monitoring and Evalation/Social ScienceM&E/SOSEK) Unit increased in number
to five at the end of Decemb2012 with the assignment of a MSc graduate from Australia. The
2011 Baseline Survey Report wdsalized and published during the year and competency
assessments ob& personnel completed. The information from this survey was being collated at
the end of the year. The M&E/SOSHE&am also started a study of maize growing CSPGs in one
suco in Aileu, and conducted a feedback survey of CSPGs and SEOs on their yaarM&H
manual was updated during the year

A seed system gender strategias drafted during the year The shorterm gender
advisor spent two months developing a work plan for Gender in SoL. An action plan for each
component has been developed andgrersl trained on Gender in Agriculture perspectives. The
MAF assigned two persons to work on gender activities in MAF/SoL.



SoL personnel published refereed papers scientific journals and four other were
edited for inclusion in conference proceedirmgsl an ACIAR publication. Two more papers
were drafted and submitted to scientific journal®rogram reports were also printed for
distribution. These include the 2011 Annual Research Report, Baseline Survey, and lothers.
addition there were three oference presentations, and printed material including banners,
information booklets, brochures maps and brochufekst of these are presentaudSection 8 of
this report

SoL activities received considdrsle publicity during the yeaboth on local ad
international TV in addition to publicity in local press. A list of these isgméed in Section.8
Included were visits by the MAF Minister and Secretary of State to SolL activitieshiand
publically expressed support for the program on local TV.

Educational tmate information postersvere producedduring 2012. Included in the
posters were recommendations Sdkeyfarming adaptationsAn analysis of ENSO cycle impact
on the climate oktach of 13 Btrictswas also completed and extacing repd released.There
was also a m@pping analysis of pH and Fe & Zn deficienciesthe nation The state ofthe
n at iweatherGations and Agnet data was developed in collaboration with Agricultural Land
Geographical Information System (ALGIS) staff.

MAF staff received considerable training during the ye&acfion 9. One Mast er s 0
degree student in Australimasalso studying participatory plant breeding and seed distribution
systemsand two other students studied agrondnpjant breeding Two MSc students graduated
from The University of Western Australia during the year. One in social science and the other in
plant breeding. This makes a total of four MSc graduates sponsored or partially sponsored by SolL.

1.2.5 Program management

SoL personnel dectated a considerable part of their time during2012 establishing
sustainable systems within MAF. The Program Management Team (PMT) quoeed of four
directors, seven Dstrict directors, the SoL ATL and chaired by the MAF DG met on a
quarterly basis and drectors were fully involved with program activities. All meetings with
farmers were organized through the Dxtrict offices and Suco Extension Officers arranged
the CSPGs.

Physical and financial management systems were established at the Sdtice in Dili
and in the three Dstricts with the assistance of extra logistical and financial staff members.
A communications strategy developedduring 2011 was acted upon by a small
communications team. Administrative guidelines were developed and the M&E Framew&
was reviewed and being implemented. The second TAG visit in Aprompleted its report
in July2012 and its recommendations are being acted upon.

1.2.6 Capacity building

SoL invested considerable resources in capacity building of seed industry persorne
during the year. MAF personnel were the main recipients attending most of the short term
courses and joined conferences and international study tour visits. For example, four
Directors and MAF staff members attended gender workshops, statistics, repowriting
courses aml joined trips to Indonesia, Philippines and India. Training opportunities
(number of training days multiplied by the number of participants) amounted to 15.75 per
working day during 2012. In addition, four persons completed Masters dgee courses and
three are in the process. These are all presented in Section 9. The impact that this training
is having on the capacity of the MAF to sustain a national seed system is being measured by
competency assessments. The results of this evatioan will be available in 2013.



1.3 Rainfall

Introduction

Rainfall data werecollected at a number of sites in the near proximity of replicated
agronomic trial sites and some Barm Demonstration Trials (OFTPduring 20132012. This
annual data can beompared to théong-term average rainfall calculated from data collected
during the Portuguese periathd from previous SoL yeardatapresented here afeom seven
Districts across TimeLeste that areepresentative of the different elevations ana-agological
zones across the country. The climate of Thibeste can be broken into two seasons: the
wet/rainy season and the dry season. There was less rainfall irf2@02when compared with
20102011 which indicates a shift to more average rainfaeFigure2). More landwasused
for croppingduring 20132012 leading tancreased productionAt most stes it is possible to
cultivate maize sweet potato and cassava during Novemvbereas rice in ra#fed areas is
planted in early January. Some areas such as Manufahi have a bimodal wet season allowing two
crops to be planted.

Comparison between 2012011 and
20112012
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Figure2. Comparisorf rainfall in 20162011 with 20112012

Rainfall data at selectsites

At Aileu, very little rainfall was recorded in August and September of Z6idure 3).
The wet season started in October with above average rainfall allowing farmers to plant their
crops. A steady period of rainfall camted through until March when very high rainfall was
experienced. Tk may have impacted on farmability to adequately dry their harvest for
storage. Rainfall returned to normal levels in April and May leading to the start of the dry season
in June.
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Figure3. Rainfdl (mm) at Mantane, Aileu, 2012012 Map shows district location

In Alas, Manufahi, farmers experienced below average levels of rajRiglire4) for all
months of he cropping season excepting for December, 20Ifhe good rains in December
allowed crops to be planted after a long dry seasbinere was a sharp decline in rainfall after
Decembemwhere farmers experienced abnormally low rainfall for the rest of theoee The
bimodal pattern of rainfall was still evident, though, allowing a second crop toritegla May.
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Figure4. Rain&ll (mm) at Alas, Manufahi 2032012 Map shows district location

In Maubisse, farmers experiencad early start to the wet season with strong rainfall
continuing throughout the seastwom October until MarchKigure5). Abnormally high rainfall
was experienced during February and March followed by a sheiind to less than 50% of
average rainfall during April. This abrupt finish may have affected late maturing crops. This
erratic rainfall makes it difficult for farmers to adequately plan the planting season. Rainfall
patterns returned again to normeatidin thewet season.
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Figure5. Rainfall(mm) at Maubisse, Ainaro, 2022012 Map shows district location

Venilale is an area with high efation in the easterniBlricts. This area experienced a
strong start to the wet seasin 2011(Figure6). Rainfall peaked in December and then dropped
to below average levels. A steady rainfall pattern continued through until May resulting in an
extended growing period. A sharp drop followedlune leading to the start of the dry season.
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Figure6. Rainfall(mm) at Venilale, Baucau, 2022012 Map shows district location

Maliana has very higlaverageannual rainfall allowing farmers to plant many different
crops. During 20112012, the rainfall was below averagegure7). In March and April farmers
experienced above average rainfall. A sharp decline in May/June indicated the start of the dry
season. This rainfall patteresulted in a peak in rainfall for the area being delayed by 2 months.
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Like other areas on the north coast, Liquica also experienced awevage rainfall
compared with the long term rainfall data from the Portuguese p@iigure8). After a very dry
period in August and September, farmers experienced a strong start to the wet season with above
average rainfalls. An unusual peak of rainfall occurred in March before returning to average
levels. The wet season ended abruptly in June with very little rainfall and remained dry through
July.
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Figure8. Rainfall (mm) at iquica, 20112012 Map shows district location

In the District of Viqueque, the wet season had a strong start in December with above
average rainfal{Figure9). This continued with a strong peak in rainfall dgrifanuary. Rainfall
then returned to average levels through February and March. The second half of the bimodal wet
season received extremely high rainfall with double the average during May. This was followed
by a sharp decline in rainfall during Jumedauly.
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In Summary

Most of the rainfall data presented in the seven figures above, indiwtdarmers
experiencd large and unpredictable rainfgdatternsduring 20132012 These rainfall patterns
may follow average conditions for three to four months before an unexpected peak or drop in
rainfall is experiencedmakingfarming difficult. The erratic rainfala f f ect s f ar mer 6
maintain soil moisture and control erosion.Increasingsoil organic mattermay assist in
maintaining soil moisture content and extend the growing seadumuse of cover cropich as
velvetbean may alsprotect the soil during high rainfall events.
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2. Evaliuvoant of new ger mpl asm

2.1 Maize
2.1.1 Replicated maize trials, wet season 2011-2012

Fifteen maize {ea mayd..) varieties evaluated first in observational trials and then in
replicated trials in 2022011 were further evaluated in the wet season of -2012. Most of
the fifteen entries were from a set of 36 white maize populations imported from Africa (see SolL,
2011) representing a wide range of genetic material with potential for use in-Iéste. The
code name and source of material used in the -2012 trials are presented rable2. All
populations are open pollinated and free for multiplication and cultivation in Tlese if
suitable material can be identified. Twelve of the entries were white graided of the local
checks (Fatulurik) and the high yielding Sele and Suwan 5 are yellow grained.

Table2. Name code and source of 1hteies used in six trials, 2032012

Code Full name Source

Har12 V036=PopDMRSRE(MOZ)F2 CIMMYT Zimbabwe
M45* Local Fatulurik Timor-Leste

M47 Local Kakatua Timor-Leste
PO7(Noi Mutin) CMU Var 12 Philippines

P11 CMU Var 10 Philippines

P7H12 Cross of P 07 and Har 12 Timor-Leste

S07 07SADVE3 CIMMYT Zimbabwe
S08 08SADVE2 CIMMYT Zimbabwe
S09 09SADVE-F2 CIMMYT Zimbabwe
Sele LYDMR CIMMYT India
Suwan 5 Suwan 5 Thailand

V11l VP0711 CIMMYT Zimbabwe
V15 VP0O715 CIMMYT Zimbabwe
V41 VP0741 CIMMYT Zimbabwe
V83 VP083 CIMMYT Zimbabwe

* Yellow grained varieties in use in Timdeste

Methods and materials

Replicatedrials on the 15 varieties presentediable2 were conducted during the 2B1
2012 wet season at AilelBetano, LoesDarasulaand Ululefaresearch station@able3). These
research stations are located in four of the six distinctly differentegrsystems of Timer
Leste. Each trial was installed agandomized complete block with three replicates, the plots
being 5n x 5m in size.

Table3. Planting and harvest dates, maize variety trials, ZDI0P

Location Season No.of No. of Date Date Days to Rainfall Grain
varieties reps planted harvested maturity  during yield
trial (t/ha)
(mm)
Aileu (K. Portu) Wet 15 3 11/08/2011  4/02/2012 146 1491 0.7
Betano (Same) Wet 15 3 13/12/2011 18/04/2012 128 na 1.3
Loes (Maubara) Wet 15 3 27/11/2011  27/02/2012 94 607 3
Darasula (Baucau) Wet 15 3 11/08/2011 13/03/2012 127 1182 0.9
Ululefa (Maubisse) Wet 15 3 11/09/2011 29/03/2012 141 799 3.5
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Seven rows were planted in egalot with 75cm row spacing and 25 cm between hills.
Two or threeseeds were planted per hill, which if required, were later thinned to one plant per
hill. Gaps wereresown to improve plant standNone of the trials were either fertilized or
irrigated, with the eseption of Aileu which had 15 kiy/ha and 15 kg P/ha pled to the trial at
the thredeaf stage.Thetrials were planted fromugust to December, 2011

A number of parameterseare recordel during plant growth, starting with emergence
rates at 23 weeks. At harvest, the cobs of the two outside rows were dried separately and put
aside for taste and weevil tolerance testing. Yield and yield components were evaluated from the
five central rows The numbers of plants and cobs were counted and the fresh weight of the
latter measuredAfter drying, cobs were weigid again with and without sheathes. Total grain
weights (after threshing) were recorded to calculate final yields and the weightaoflam
sample of 10@eeds recorded for seed weight

The data of each trial @ve analysed separately using GenStat Discovery 4 in order to
determine varietal effects. Yield advantages were calculated from the resulting predicted means
over the average dhe locals. All trial data was examined for row effectsndif significant,
analysed with REMlas atBetano

Results
Maize yields and yield components

Data on the plant populatipnumber of cobs/plant, seed weight and weight of seeds per
cob for eachsite were recorded at each research station site and are available for comparison.
Grain yields at each site are presente@iable4. Plant populations were variable due to periods
of high rainfall and/or drodg during the growing period. As a result, significant yield
differences were observed in only four of the five sites. Mean yields and mean yield advantages
presented inrable 4 excluded the reported yields froAileu. Within the remaining four sites
yields were highly variable, ranging from a low of @/Ra in Baucau to 4.2ha in Maubisse.

These differences are reflective of the agomlogical conditions at each site and climatic
variability during the year

Mean yield advantages across four of the five sites (excluding Aileu) preseiitaiolé4
indicate the success of the selection criteria in earlier years showing that the two released yellow
maize varieties, &e and Suwan 5 were the highest yielding entries in-2012. The two local
varieties, Fatululik (yellow grained) and Kakatua (white grained) both had similar mean yields
across four sites at 2.04t/ha. HAR12 and V83 performed particularly poorly agithseoils at
Darasula station. Theewly released white variety Noi Mutin (PQyielded approximately 5%
more than the locals across the compared sites.

Three white entriegv11l, V15 and V41which performed well during 2032011 also
performed well dring 20112012. As a white variety, V11 was particularly impressive with a
yield advantage over locals of approximately 22% compared with 24%hdoyellow grained
Sele. V15 and V41 also out yielded the local controls 4p%. All three were reasorigb
congstent with the yields of Noi MutiiiFigure 10) at each site across the two years (22001
and 20112012). The potential for this material (and SO7 which performed well over the two
years) on farmersdids needs$o be further examined.
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Table4.

Maize yields and yield advantages, 2012

Yield (t/ha) Mearf Mean for
2010 and
2017
Variety Aileu (K. Betano Loes Baucau Urulefa Yield Yield Yield
Portugal) (Same) (Maubara) (Darasula) (Maubisse)| (t/ha) advantage| (t/ha)
(%)
HAR12 0.74 1.52 2.84 0.23 2.48 1.56 -23.59 1.30
V83 0.82 1.16 2.39 0.09 3.91 1.89 -7.50 1.47
P11 0.99 1.33 2.71 1.04 2.96 2.01 -1.58 1.59
L.Fatulurik 0.76 1.46 2.66 0.48 3.58 2.04 0.00 1.38
L.Kakatua 0.23 1.36 2.55 0.70 3.53 2.04 0.00 1.40
S09 0.72 121 2.71 0.88 3.65 2.11 3.44 1.48
Noi Mutin 0.30 1.14 3.76 0.67 3.04 2.15 5.49 1.64
S08 0.59 1.19 2.57 1.31 3.76 2.21 8.14 1.45
V15 0.67 1.19 3.22 0.34 4.15 2.22 9.03 1.66
V41 0.62 1.54 2.88 1.20 3.32 2.23 9.55 1.63
P7H12 0.74 1.57 3.45 0.61 3.61 2.31 13.13 1.53
S07 0.85 141 2.06 1.90 4.21 2.40 17.41 1.61
Vil 0.71 1.54 2.82 1.78 3.82 2.49 22.07 1.73
Sele 0.68 1.15 3.95 1.31 3.74 2.54 24.45 1.83
Suwan 5 0.57 1.24 4.27 2.71 3.26 2.87 40.69 1.93
Mean 0.66 133 2.99 1.02 3.53 2.20
F pr. ns 0.28 <.001 93.93 <.001
LSD 0.84 0.50 1.04 0.00 0.75
%CV 71.80 23.40 29.05 21.22 12.20

a Does not include non significant data from Aileu. b Includes data from four of six trials sites

FigurelO. Yield of V11, V15 and V41 compared with Noi Mutig0112012
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Farmersopreferences

Field day were held at Urulefa and Betano stations during the year to evaluate éarmers

reactions to a select number of varieties. The test entries similar at both sites with the

exception of replacing Harl2 for Kakatua at Betahable 5 and Table6). Twenty five to 30
farmers attended each field day, examined the research sites and disceigsadrésults with
the researchers. The quality of the maize grain was then examined. The farmers examined the

grain, pounded it andonsumed some cooked gritfwenty seven farmers at Urulefa completed

the forms and ten responded at Betano. At Waustation, the farmers prefed the pounding
qualities of Noi Mutin V11 ard P11 and liked the taste of Noi Muti¥11 and S09Table5).
By far their overall preferred choicsould be for cultivation of Noi Mutin Other popudr
choices were Sele, their local white Kakatua variety and V11.

Table5. Taste test at Urulefa station%

Variety Easy to pound Full cobs Tasty Overall choice
S09 48 59 67 4
L. Fatuurik 74 52 30 7
P11 81 37 52 7
V15 4 78 44 15
v41l 78 33 48 15
V 83 26 74 74 15
Vil 96 26 67 19
L. Kakatua 7 96 41 22
Sele 70 52 56 22
Noi Mutin 96 48 74 67

far mer so

At Betano, farmers thought that SO7 was easy to pound and was good Tal#ab).
Sele Noi Mutin and V41 were also considered easy to pound with SeleNoi Mutin with
As at Urulefa, the farmers at Betano daigh averall

preferred eating characteristics.
preference for Noi Mutind Sele but also liked V41 and their locatiety, Faulurik.

Table6. Taste test at Betarfo%

farmer so

Variety Easy to pound Full cobs Tasty Overall choice
Har12 0 60 40 0
MO02 40 80 20 0
P11 20 60 40 0
P7H12 0 60 0 0
S07 80 0 60 0
Vil 0 60 40 0
L. Fatalurik 0 80 20 20
v41l 40 60 20 20
Noi Mutin 40 20 80 80
Sele 60 0 60 80

Weevil damage resistance
Far mer s sel

yield, grain colour, taste, yield consistency and ability to store for longdsein the presence of
high weevil populations and other pests.
important character if farmers do not have goodaym storage. The traditional method is for

ecti

on

cri

teri

a

for

ma i

preference)

Z €

preference)

vari

Resistance to weevil infestation is a particularly

farmers to tie the ends of the maize cokls together and store bundles in dry places. This may
be above the fireplace, in storage areas, hanging from ceilings or even trees. To examine the test

15



material resistance to weevil damage, 15 cobs of each were stored for 9 months after the 2011
harvest in a shed at Betano research station and for nearly 10 months at Loes Research Station.
At the conclusion of the period, weevil damage to the grain in each cob was assessed.

At Betano, little weevil damage was noticeable in the two local varietas]ufik and
Kakatua Table7) but it was extremely high in SO7. The releasedetias Noi Mutinand Sele
possessed medium resistance to weevil infestation while V11 appeared to have considerable
resistance. The other high ydélg V15 and V41 were slightly more susceptible than Sele. For
these varieties, it would be best that they are stored in sealed air tiggiheos such as drums or
screwtop plastic bottles.

Table7. Weevil damage of stored coligetano, 2011

Variety % Weevil damage
L. Fatulurik 16.0
L. Kakatua 18.0
V11 24.0
MO02 26.3
P7H12 28.3
V83 31.7
Noi Mutin 39.4
P11 40.0
Sele 43.0
V15 43.0
V41l 51.3
S08 52.0
S09 56.3
S07 82.5
F pr. 0.032
LSD 35.61
% CV 56.6

At Loes, there s no significant difference in the weevil damage of different varieties
after nearly ten months of storag€able 8). However, in this trial, the percentage of cob
damage was compared across sheath types. Some sheaths waratigiuld be tied off at the
end t o f or m réflecting yaslittonabstorage anbtlsod©ther cobs (loose sheaths)
project from the sheaths and are open to weevil infestation. Although there was little difference
between varieties, weevil ind&ation of loose sheathed cobs was almost twice that of tight
sheathed cobs.
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Table8. Weevil damage of stored cobs, Loes, 2011

Variety % Weevil Damage % tight sheathed cobs affecte % loose sheathed cobs affecte
by weevils by weevils
HAR12 63 52 78
MO02 58 43 71
MO03 61 46 90
L. Fatulurik 39 33 79
L. Kakatua 60 54 81
Noi Mutin 64 46 90
PO7H12 45 33 90
P11 66 52 86
S07 42 29 65
S08 75 75 90
S09 64 35 81
Vil 61 17 85
V15 64 52 77
V4l 70 39 90
V83 80 6 88
Mean 61 45 83
F.Prob ns ns ns
LSD 31 42 31
%CV 31 57 23
2.1.2 Replicated maize trials, dry season 2012

Methods and materials

A further replicatedrial was conducted on the 15 varieties presentetialie 2 during
the dry season of 2012 at Loes Research Station. Details of the trial are preserabte &
Thetrial was installed aa randomized complete block with three replicates, the plots being 5
X 5m in size.

Table9. Planting and harvest dates, maize variety trials, -201P

Location Season Number No. of Date Date Daysto  Grain
of reps  planted harvested maturity yield
varieties (t/ha)

Loes (Maubara) Dry 15 3 3/5/2012  5/09/2012 125 3

Resuts

Maize yields and yield components

The two released yellow maize varieties (Sele and Suwan 5) continued to yield well
during the dry season trial at Loes Research Staliahl¢ 10). The white released varietyoi
Mutin also yielded well as did Har 12 amlgde cross between Harl2 and Noi Mutfo7H12.
Three varieties showing promise during the wet season trials, V11, V15 and V41 gehowene
badly affected by downmildew over a three month periotable10). This is the first time that
dowry mildew has been observed in the trials and is a sound reason for not including these
varieties in further trials.
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Table10. Maize yield and yield componts, Loes, 2012
Variety  Yield Plant Seeds Cob weight 100 Downy Downy

(tha) density per (9) Seed mildew mildew
plants/m®t  cob weight % at2 %at3
(9) months months
Har12 35 3.7 273 876 32 13 15
L.Fatulurik 2.5 3.6 242 697 28 14 27
L.Kakatua 2.2 3.6 205 814 30 16 43
Noi Mutin 3.3 3.4 328 889 31 12 10
PO7H12 3.4 4.1 320 840 33 12 17
P11 1.8 3.6 205 818 30 13 30
S07 2.7 3.6 287 835 34 16 27
S08 1.8 3.3 226 838 32 28 53
S09 2.8 3.9 252 695 33 20 25
Sele 3.7 3.5 278 709 34 8 8
Suwan 5 3.8 4.3 263 732 29 10 7
Vil 2.4 3.7 289 729 31 24 60
V15 2.0 35 290 855 31 32 70
V41 2.0 3.3 205 881 31 25 67
V83 14 3.3 230 821 32 23 70
Mean 2.6 3.6 260 802 31 18 35
F.prob <.001 ns ns ns ns <.001 <.001
L.S.D 0.97 0.99 103 270 4.5 8 18
% CV 22.2 16.3 23.8 20.2 8.7 27 30
Conclusions

From the results presented in this section, it is clear that the selection criteria for releasing
new varieties MAF/SoL has employed in thast area proven process. The yields of the
released Sele, Suwan 5 and P07 (Noi Mu&ire outstanding compared with traditional farmer
varieties and much of the noduced germplasm. Sele and Noi Mudire also considered by
farmers to possess high processing and eating qualities. These varieties are more susceptible to
post harvest stoge problems if stored in the traditional manner and should not be stored for
long periods under these conditions but stored in sealed containers such as drums.

There is a need to diversify the genetic base of released white varieties and from this
y e a research, the four test composites V11, V15, V41 and SO7 appeared to be worthy of
further examination. The fact that SO7 proved to be highly susceptible to weevil damage in
Betano during 2011 reduced the urgency to examine this population. The whitesttes from
CIMMYT in Zimbabwe, V11, V15 and V41 are all high yielding and possess preferred eating
gualities. However, they proved to be susceptible to downy mildew during the dry season trials
at Loes. Downy mildew commonly limits crop yields in Timaste and resistance to this
disease needs to be an included character of all released varieties. MAF/SoL shall continue to
source downy mildew resistant maize material internationally. It will also commence conducting
trials on the highest yielding lat white, downy mildew resistant varieties with the view of
possibly enriching these with HYV characters from other sources.
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2.1.3 Maize On-Farm Demonstration Trials (OFDTs) 2011-2012

On farm demonstration trials (OFDTSs) are conducted to evaluate impvaviedies that
have performed well in replicated trials on research stations against previously released varieties
and local maize populations. These trials are establishdarmesofields and receive the same
agronomic treatment that the farmer nolignapplies to the rest of the crop. As the new
varieties are still being evaluated, only small quantities of seed are provided in these trials but
extra seed of a MAF released variety is sometimes given to farmers as an incentive for hosting
thetrials. This | imits the farmerds risk while all«c
varieties. The purpose of the 2012 maize OFDTs was tiNt@dWutin, a white maize variety
from Central Mindanao University in the Philippines, against local maizerenAF released
variety Sele Noi Mutin performed well in research station trials in the previous four years and
met the criteria of being white, open pollinated, downy mildew resistant, and weevil resistant.
Referred to by its code PO7 in previous répoNoi Mutin was accepted as a MAF released
variety in November 2011.

Materials and methods

OFDTs were established in all Agezological zones of Timeleste during the 2011/12
growing season. A total of 158als were planted across 15 Shistricts in the Dstricts of
Aileu, Ainaro, Baucau, Bobonaro, Manufahi, Liquica, and Viquequgesearchers worked
within each Sub Btrict to identify farmers to host the trials via the Chefe de Suco, MAF
extensionists and other workers, and their own contacts.

The researchers explained the OFDT process to interested farmers and emphasized that
this was a reseeln activity and not a seed graavay. Farmers were made aware that it was not
known how well the varieties would perform as they were still being testedthat only 20@
of the new variety seed would be given for each trial. The hosting farmer supplied the local seed
for each trial, which usually matched what would be planted on the rest of the farm. This
resulted in different varieties being classeslthe local at different locations, but provided an
accurate representation of what the farmer would normally plant. In some areas, improved
varieties may have been planted as local maize.

The trials were laid out with B1 x 5m plots marked with stringr bamboo. Researchers
made sure that the plots followed a contour line but the allocation of the varieties to the plots was
random and there was no replication. Researchers were present for planting at as many sites as
was possible and for the majority sites this was realized. The OFDT sites were visited an
average of 6 times from planting to harvest.

A data collection protocol, developed and refined through several ge&cL OFDTS,
was used to record data on the trial at each visit. The pistowluded measurements of plant
height, identification of pests and diseases, geographic data, soil information, agronomic
methods, harvest data etc. Data was collected in such a way that many columns could be cross
checked which helped to eliminate@s before the final data was analyzed.

At harvest, staff recorded the fresh weight of cobs from the whole plot {R5AsUb
sample of 5 cobs was taken from the fresh cobs at harvest tichengngrain from these cobs
were threshed and dried. The oatif dried grain to the cob fresh weight was used to convert the
total fresh weight of cobs to amount of grain weight per plot, and then converted to tons per
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hectare. Farmers kept the produce from each OFDT, except for the small sample taken for
analysis.

Site characterization

Latitude, longitude, and elevation were recorded at all sites using a 12 channel GPS
receiver (Garmin ETrex) to an accuracy of 16 In addition, the slope of the land was defined
at each site as was the orientation of the tesitime. Based on elevation and location, each site
was allocated to a particular AgErological Zone (AEZ) (ARPAPET 1996).AEZs are
numbered from 1 to 6, starting with 1 in the lowlands of the north coast to 6 in for the lowlands
of the south coastablel1l).

Table11. Definition of the 6 agraecological zones in Timekreste.

AEZ Location Elevation
1 Northern coast 0-100m
2 Northern slopes 100-500m
3 Northern uplands  >500m
4 Southerruplands >500m
5 Southern slopes 100-500m
6 Southern coast 0-100m

All sites for CFDTs in the 2012012 cropping season were tested for soil pH using
Manutec test kits. The test kits are designed fefielldl use. Composite samples of soil were
collectad from each plot and sieved through a 2 mm sieve to remove rocks, large clods etc.
small amount of soil was placed on a white slide and indicator fluid addéer thorough
mixing, a white powder was added to the surface of the soil/indicator mixttine white
powder assumed the caloof the indicator, and pH value identified by comparing that wolo
with a standard colo sheet.

Soil texture Table 12 ) was estimated using a field based ribbon test methodr to
testing, a handful of surface soil was sieved and water added to make a malleable bolus. This wet
soil was formed into a round ball, and then attempts made to form a ribbon with the wet soil.
The length of the ribbon (in cm) was measured andpeaoed to a reference table which staff
carried with them in the field, and the ability to form a U shape and a donut shape with the
ribbon was used as a further indicator to describe soil texture.

Analysis

Data from the protocols was first entered intoM@& Excel spreadsheet database before
being transferred for further analysis to GenStat Discovery Editiovii@d data were analyzed
by ANOVA (Unbalanced Model) in a range of method§he model of the analysis always
included variety and AEZ as factarsthe model once the other location factors of District and
SubDistrict had been testedAs elevation was shown to have an impact on crop yield between
sites, elevation was included as avawiate in testing across factors in the analyses.

The influerce of a wide range of factors on maize yield was testedurn, each factor
was added to the model, one at a tirfahey were significant, the factor was kept in the model,
and if they were nosignificant the factor was discardedOnce a significain factor was
identified, the interaction of that factor and variety was also tested for significance at the p = 0.05
level.
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MAF researchers have taken an increased responsibility for analysis and write up of the
data this year. This is an important stewards handing over full responsibility for reporting,
which should see the annual researgbort being completed in Tetlny researchers in 2013.

Table12. Determining soil texture characteristics.

Texture Description Length ofsoil ribbon

Sandy The soil stays loose and separated, and can only be Nil
accumulated in the form of a pyramid.

Sandy Loam | The soil contains enough silt and clay to become sticky, 1525 mm
can be made into the shape of a fragile ball.

Silty Loam Similar to the sandy loam, but the soil can be shaped by 25 mm
rolling it into a small,

Loam Contains almost the same amount of sand, silt and clay. 25 mm

be rolled into a 15 cm long (approximately) cylinder that
breaks when bent.

Clay Loam Similar to loam, although the cylinder can be bent into a 40-50 mm
shape (without forcing it) and does not break.
Fine Clay The soil cylinder can be made into the shape of a circle, 50-75 mm
shows some cracks.
HeavyClay | The soil cylinder can be shaped into a circle, without >75 mm
showing any cracks.
From: Agricul tur al Compendium for Rural Devel opment in t
al. (1990).
Results

Testing environments

Timor-Leste has avide range of growing environments due to differences in elevation,
soil pH, and soil texture. Each yearsitgas OFDT
possible. In the 2022012 growing season, sites ranged from 1 masl in Alas to 1739imasl
Maubisse Table13).

Table13. Distribution of maize OFDT sites by elevation, 2008 to 2012.

Elevation Locations 2008 Locations 2009 Locations 2010 Locations
(m) 2009 2010 2011 20112012
(%) (%) (%) (%)
0-150 27 8 32 =
150-350 15 14 6 11
350550 12 10 4 .
550-750 12 11 12 13
750950 12 15 13 16
950-1150 10 11 16 6
11501350 7 4 7 4
13501550 3 5 7 5
>1550 2 2 0 5

Soil pH at the testing sites represented the entivgeranormally encountered in Timor
Leste Table14). Average pH across all sites was 6.9 with the majority of sites falling inithe 6
7.5 range. Few sites represented the more extreme ends of the scale, erdédidht years of
testing where the sites fell more evenly across the range. In the last three years of testing, the
majority of sites have been centered around the most desirable pH range.
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Table14. Distribution of soil pH acrss maize OFDT sites 2008 to 2012.

Soil pH Locations Locations 2008 Locations 2009 Locations 2010  Locations
20072008 2009 2010 2011 20112012
(%) (%0) (%0) (%) (%)
4.5 2 1 0 0 1
5.0 3 2 2 0 1
5.5 9 12 6 10 6
6.0 11 18 18 19 15
6.5 13 18 30 22 20
7.0 24 14 19 25 22
7.5 9 14 16 19 23
8.0 15 16 7 5 6
8.5 12 9 1 0 6
9.0 3 2 0 0 1

Both soil pH and elevation differed statistically (Fprob <.001) among[8sibicts,
(Table15) ashas been the case for the lastesal/years.

Table15. Soil pH and elevation of maize OFDT locations, 2008 to 2012.

Average Average soll
L _ elevation over Elevation pH over all Soil pH
District | SubDistrict " revious 201212 previous ~ 201%12
years years
Aileu Aileu 1012 926 6.3 6.0
Aileu Laulara 1269 1259 6.4 7.0
Aileu Liquidoe 1133 1230 6.2 6.3
Aileu Remexio 985 1045 5.9 7.3
Ainaro Maubisse 1508 1635 7.0 7.9
Baucau Baucau 462 488 7.3 7.6
Baucau Vemasse 425 556 7.1 5.9
Baucau Venilale 665 861 7.3 7.7
Boboraro | Balibo 564 267 6.5 7.4
Bobonaro | Maliana 268 166 7.5 6.9
Liquica Liquica 471 717 6.7 6.3
Liquica Maubara 315 113 6.5 6.7
Manufahi | Alas 107 45 7.7 7.3
Viqueque | Ossu 610 395 6.1 6.8
Viqueque | Viqueque 19 21 7.1 7.2
All soil textures wereepr esented in this yearos trials

(Table16). Sandy Loam was the most commonly encountered soil type.

Trial losses

Only 3% of trials planted during the 202012 wet season wereported as lossemd
unharvested This is far lower than the usual number of losses which have ranged from 17% to
25% over the last 5 years. Reasons for trials not to be harvested include damage by animals and
farmers not waiting for the researcheibwpresent to measure yields. Drought has also been the
cause of trial failure. The season in 221112 received reasonably good rainfall durihg wet
season reducing droughtfected losses.
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Tablel6. Distribution of soil teture of maize OFDT, 2008011.

Soil texture Locations Locations Locations
200910 (%) 201011 (%) 2011-12 (%)
Sandy 0 1 0
Sandy Loam 20 27 35
Silty Loam 11 13 9
Loam 14 14 8
Clay Loam 23 22 20
Fine Clay 23 15 22
Heavy Clay 8 8 6

Variety

Yields of both the released varieti&eleand Noi Mutin were significantly higher than
local maize populationsTéble17) This was due to these varieties having larger cd¥si
Mu t iparf@renance continued to suppds status as a released variety and itswodmd taste
proved to be popular at field days.

Tablel7. Yield components for OFDT maize varieties over all OFDTs 12201 2.

Variety Yield Density  Cobs/plant Seed/cob Seed Seed weight
(t/ha) (plants/nf) weight/cob (9/100)
(@)

Sele 2.57 4.38 0.94 232 68.8 29.3
Noi Mutin 2.41 4.51 0.88 236 68.1 29.3
Local 1.96 4.56 0.88 197 53.2 301
LSD (PO 0.29 ns ns 213 6.0 ns
Variety*AEZ ns ns ns ns ns ns
LSD

Variety*District ns ns ns ns ns ns
LSD

No interaction was found in 2032012 for yield or ay yield component with AEZ or
District. As with all released varieties, there is no reason to alter recommendations about the
variety based on locational factors in Tirlaste.

Figure 11 demonstrates graphically the yield relationship between the local and released
varieties at each site. Each data point that lies above the 1:1 line represents a site where the
released variety outperformed thedbcheck. With both varieties the majority of the points lie
above the line, a fact borne out in the ANOVA analysis where the released varieties achieved a
statistically significant advantage over local maize.
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Figurell Yield of 2 test populations vs. local populations at all sites 2011/12.
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Maize yields for all varieties tended to increase as plant densities rose to around 5

plants/nf, and then plateaued thereaft€alfle 18 and Figure 12).

There was no statistically

significant interaction between plant density and variety for grain yield, with the released

varieties outperforming the local at most plant density ranges. In bota thid

previous

testing, there is no indication that recommending a different planting density for the released

varieties is necessary.

Table18. Effect of crop density on yield for OFDT maize varieties] 2Q012.

Plant densiy | Local Noi Mutin Sele

(plants/nf) (t/ha) (t/ha) (t/ha)
<1 0.8 (0) 0.2 (2 1.0 (2
172 1.2 (5 1.1 (6) 1.1 (8)
2i 3 1.5 (19) 1.7 (17) 1.9 (17)
37 4 2.0 (21) 21 (24) 25 (21)
47 5 2.2 (29) 2.2 (25) 23 (31
516 2.6 (37) 2.8 (36) 29 (29
617 2.3 (15) 3.1 (21) 3.2 (25)
718 25 (9 3.2 (11) 33 (12
> 8 2.5 (14) 2.7 (10) 3.3 (@)

* Figures in brackets indicate the number of observations.

Figurel2. Regression graph comparing plant density anldlyie
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Districts

Both Sele and local maize yielded highest in Maubara, Liquigdiile Noi Mutin
produced the highest yields in Balibo, Bobonaro. Due to the widespigatudion of Sele in
Liquica District over a number of years, it is likely that improwediety seed was being planted
as a local in at least some of the sites. A similaasibn also occurred in Baucausbict last
year where Sele and the Indonesian variety Arjuna were widely distributed. This may partially
explain the lack of yield adntage in i Mutin in these areas. As Sedrieties are accessed by
an increasing number of farmers, the incidence of improved varieties being planted as locals is
likely to increase. To date this seems to be limited to isolated areas as theresrsimaf tocal
yield increasing in OFDT testing over the last 6 years, but the yields recorded for local maize in
2012 were the highest in thestory of the program. Sele eyielded local maize in all areas.

Table19. Maize OFDT gain yield and yield advantage by SDistrict 2011-2012.

District SubDistrict  Local Noi Sele Yield advantage Yield advantage
(tha) Mutin (t/ha) Sele overlocal  Noi Mutinover
(t/ha) local
Aileu Aileu 1.3 2.2 2.2 69% 69%
Aileu Laulara 1.2 2.0 1.7 42% 67%
Aileu Liquidoe 2.0 29 3.0 50% 45%
Aileu Remexio 1.9 2.4 3.3 74% 26%
Ainaro Maubisse 1.6 1.7 1.8 13% 6%
Baucau Baucau 1.3 2.1 2.6 100% 62%
Baucau Vemasse 2.2 3.0 2.7 23% 36%
Baucau Venilale 25 2.1 2.9 16% -16%
Bobonaro Balibo 2.4 3.7 2.9 21% 54%
Bobonaro Maliana 1.4 15 1.6 14% 7%
Liquica Liquica 29 2.8 3.3 14% -3%
Liquica Maubara 3.6 3.0 3.9 8% -17%
Manufahi Alas 2.3 3.0 3.1 35% 30%
Viqueque Ossu 1.2 1.6 1.6 33% 33%
Viqueque Viqueque 2.1 2.7 3.0 43% 29%
Average 1.96 241 257 31% 23%

Agro Ecological Zones (AEZ) and yield

Average vyields for all varieties in each AEZ are outlinedable20. Both SeleandNoi
Mutin produced a yield advantage over local maize in all AEZs. All varieties perfdhadzest
on the northern coast and the worst in the Southern uplands.

Table20. Maize OFDT mean yield by AEZ, 20-2012

AEZ Class Local  Noi Mutin Sele Yield advantage Yield Number
(SeeTablell) (t/ha) (t/ha) (t/ha) Noi Mutin over advantage Sele of trials
local over local harvested

1 Northern coast 2.57 3.62 3.42 41% 33% 11
2 Northern slopes 2.08 2.12 2.50 2% 20% 25
3 Northern uplands| 1.86 2.36 2.45 27% 32% 64
4 Southern uplargd 1.74 1.88 2.07 8% 19% 24
5 Southern slopes 2.02 3.08 3.38 52% 67% 4
6 Southern coast 2.02 2.68 2.88 33% 43% 29
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Elevation and yield

The regression graptFigure 13) below compares elevation of the three varsetad
yield. The inverse relationship between yield and elevation has been clearly demonstrated over
several years of trialsSeleand Noi Mutin outperform the local at all elevations, though by a
slightly lesser margin at high altitudes.
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Figure13. Regression graph comparing elevation and yield.

While the main purpose of OFDT testing is to evaluate the performance of new and
released varieties against local maize on farms, it also provides the opportunity to collect data on
a number of agronomic factors and their effects on yield. This data provides msightow
Timorese farmers manage their maize crops, and what factors limit their ability to produce
higher yields. Many of these factors have been evaluated overlzenofyears as presented in
Table21. Similar data is also presented in Williaetsal, 2012.
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Table21. Various factors affecting maize OFDT yields, 2080712,

Factor F pr. Significant Significant Significant Significant Significant
2011-2012 20102011 20092010 20082009 20072008

Variety <0.001 Vv Vv Vv Vv \Y
AEZ <0.001 V \% \Y \Y \%
SubDistrict <0.001 \Y, Vv Y Y \Y
Number of seeds per hill <0.001 \Y, Y Vv Vv U
Planting distance ns U V U U V
Soil pH 0.050 Vv U Vv Vv Vv
Soil colaur 0.004 \% \% \% \% \
Soil texture <0.001 \% \% \% V U
Number of staff visits <0.001 \% \Y% \% U \%
Random or line planting <0.001 \% U V V U
Slope class 0.005 \% \Y Vv U U
Number of weeding i Vv Vv U U
events

Mixed planting or

monoculure ns U U v U U
Gender of the head of

household ns U v U U U
Tools used for land

preparation <0.001 v v U i i

Fields marked with a hyphen { represent unavailable data.

Seeds per hill

The number of seeds planted per hill significantly affected engields with higher
densities of 4 seeds per hill out yielding less dense plantiighlg22) No farmers were
observed planting only one seed per hill in 2Q0D12.

Table22. Influenceof seeds pehill on OFDT maize yields, 2012012.

Seeds per hill at planting Average yield of four Number of
tested varieties (t/ha) plots
2 2.15 168
3 2.38 297
4 3.75 9
LSD (P<0.05) 0.67
Soil pH
Soil pH had a significant effect on maize yieldalfle 23) with the sites representing a
wi der range than in | ast yearods trials. The
Table23. OFDT yield by soil pH for all maize varieties)P1-2012.
Soil pH 45 50 55 60 65 7.0 75 80 85 90
Number of plots 3 3 27 72 93 105 108 30 30 3
Mean yield (t/ha)| 0.77 2.52 2.80 2.27 2.58 2.10 2.33 2.50 1.96 2.87
LSD (P<0.05) 1.12
Soil colou

Soil colour had a significant effect on maize ygl@able 24) with black soils being the
most commonly encountered and producing the highest yields.
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Table24. Effect of soil colar of maize yield 201-2012.

Soil colar | Yield (tha) Numberof plots
Yellow 2.33 6

Red 2.21 78

Black 2.72 147

Dark brown 2.48 81

Light Brown 2.12 123

LSD (P<0.05) 0.66

Soil texture

Soil texture had a significant effect on maize yielBiake 25) with sandy bam beng the
most widely encountered and producing the highest yields.

Table25. Impact ofsoil texture on maize yield 2012012.

Soil texture Yield (t/ha) Number of plots
Sandy Loam 2.81 150

Silty Loam 2.10 39

Loam 2.16 33

Clay Loam 1.87 84

Fine Clay 2.32 93

Heavy Clay 2.75 24

LSD (P<0.05) 0.54

Researcher visits to OFDTs

The number of researcher visits to OFDT plots has again proved to be significant as is the
case in all but one previous ygdable 26). Researchers visited the sites an average of 6 times
from planting to harvest.

Table26. Effect of number of researcher visits on farm maize yiebl2ZZD12.

Number of visits| Average yield (t/ha) Percent of obervations
2.13
2.52
1.88
2.06
1.53
2.63
2.35
1.62
2.82
LSD (P<0.05) 0.72

OCoO~NOODOODMNWNE
Fg
orRBoowon

Far mer s preference for maize popul ations

A total of 328 farmers participated in tasest field days dung the 20112012 harvest
season, 35% of whom were femal8eleandNoi Mutin far outperformed local maize for yield
and yield components in the opinion of the vast majority of farmers. Both released varieties
rated highly for colour, despite their obus difference.Selemaintained a small advantage over
Noi Mutin in most categories, though the difference was negligible which suggests that the
varieties are equally well perceived by farmers.
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Table27. Farmer respaes (%)* tomaize varieties 2012012.

Characteristic Local Noi Mutin Sele
Big cobs 6 95 100
Big kernels 4 21 93
High yield 5 97 100
Full cobs 13 92 100
Colour 22 100 100
Tight sheaths 15 92 89
Taste 90 95 100
Weevil resistant 98 92 88
Wind resistant 79 95 99

* Many farmers made more than one choice from each criterion.

Conclusions

The 20112012 trials provided further support for the released vari&ede and Noi
Mutin. The varieties performed well regardless of locational factors and maintairgufizant
yield advantage over local maize regardless of elevation or other locational factors202@11
saw the highest yields among local maize in seven years of OFDT testing, though no trend
towards higher local yields can yet be identified. Thisraas attention in the conanyears,
however, because as Somproved varieties become more accessible it is likely that the
occurrence of them being planted as locals will increase.
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2.2 Sweet potato

2.2.1 Sweet potato replicated trials, 2011-2012

Sweetpotato (pomoea batatad () Lamb.) clones tested by SoL have been introduced
from the International Potato Centre (CIP) regional office in Indonesia over the past 10 years.
Sweet potato variety trials have been conducted on a set of 12 clones (in2limtachecks)
for a number of years, allowing the selection of three varieties for release in 2007 (CIP 01, 06
and 07 under the names of Hohrae 1, 2, 3 respectively).

Since the 2002009 wet season, additional sweet potato clones are being investigated
replicated trials and compared with local checks and with the Hohrae released varieties. Clones
which performed well in previous observational trials are also being included, depending on the
guantity of available planting material (see SoL 2010 foneldetails)

Methods and materials

The 202 replicated trials were conducted at Betano, Baucau, AN&wbisseand Loes
research stationsEach consisted of a randomized complete block design with three replicates,
the plots being 5 x 5 m in sizxceptin Maubisse where plots were 3 x 3 f&tems for planting
were sourced from LoesOne cutting per hill was planted with a 100 x 50 cm spacing (i.e. 2
plants/m?2). The trials were neither fertilized nor irrigated except in Aileu (15 kg/ha of N and P)
wherethe lack of station area does not allow for falloWwials were planted between November
2011 andlanuary 202 and havested between April and August 20T2ble28).

Table28. Planting and harvest dd&of sweet potatoarietal trials, wet season 202012

Location Season No. of Number of Planting Harvest  Days _to Rainfall I\fizﬁjn

entries replicates date date maturity  (mm)* (t/ha)

Aileu (K.Portwal) Wet 15 3 11/11/2011 25/06/2012 227 1697 7.5

Betano(Same) Wet 15 3 16/12/2011 04/06/2012 171 1123 12.4
Loes(Maubara) Wet 15 3 13/01/2012 18/06/2012 157 787 8.1
Baucau(Darsulg Wet 15 3 18/11/2011 23/04/2012 157 937 4

Maubisse (Ure Lefa)| Wet 15 3 21/12/2011 11/08/2012 234 1236  10.8

* Total rainfall from planting to harvest dates for each research station.

Yields, yield components and yield advantages

At harvest, the number of plants, the number of tubers and the total production were
recorded for each plot. Additional parametersre masured in some stations suchgasund
covea and disease impaamarketable and nemarketable tuberssfmall & damage)l average
weight of big and small tubers, production from the main root or from secondary roots.

In order to determine varietal effts the data of each trial weamalysed separately using
spatial analysis wdules under GenStat Edition.1Bependingon the presence of row and/or
column effect in the yieldglifferent tests were performedigble29).
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Table29. Statisticalanalyss of the 20112012 sweet potato varietal trials

Station Row/ol effects Test Type

Aileu No ANOVA Oneway in Randomized blocks
Betano Yes, Column REML AR1 Randonon Column

Loes No ANOVA Oneway in Randomizedlbcks
Baucau Yes, Column REML AR1 Randonon Column
Maubisse No ANOVA Oneway in Randomized blocks

Yield advantages were calculateder the local averages. The existence and degree of
correlation between the predicted means of the yields and of the pehemeters were then
identified using Simple Linear Regression&s yield ranges differed greatly from one trial to
another, individual regressions were run (as opposed to running regression over all data sets) in
order to determine whether correlatiomsre significant. The percentage of variability accounted
for is then equivalent to an adjusted R2.

Far mer s o
Far me

preferences

rso

field days

vexcepeAiletad raastdine i drder to

assess the farmepreferences of sweebtato varieties and toetermine the traits that farnser
value. The numbers of tested varieties and participants are detalladl@80.

Table30. Sweet potato taste tests duringfisg r s 6 f |
Station No. of varieties No. of Proportion of
tested participants women(%)

Betano 10 54 9

Loes 10 14 14
Baucau 8 39 23
Maubisse 10 38 24

Total 15 145 17

el

d

days,

Farmers were presented with boiled samples and asked to evaluatehtastteristics.
Farmers were askedahether they generally liked the varieties and how sweet they were, this
criterion being highly regarded to define the eating quality of sweet potato. Finally, all the
participants were askedhether they were willinga plant the varieties.

Toanal yse

and Gender as the treatment factors. Correlations with Simple Linear Regressions were then

f a r me mbalahced ANOY A wer mun &ith,Station, Variety

calculated over the varieties predicted means.

Results

Yields and yield advantages

Table 31 presents the yields achieved at each site for all tested varieties as well as the

corresponding yielddvantages over the local checks.

Variation among sites was noticeable witle second ye& harvest at the new Baucau
site, while an improvement on the initial year remaining the lowiedtling trial. Large site
differences were found within various research trials conducted at this site. Within site
differences also proved sidiiant at Betano with differences in production going across the
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research block. REML analysis rather than ANOVA was therefore used on data from these sites,
which better accounted for differences in productive capacity within these sites.

B et aoverd gield however proved the opposite of Baucau with it being the highest
yielding site (24 t/ha against3.5 t/ha on averagejor a second consecutive yedetano,
usually a drought prone site, received abundant rainfall again inZA between plamtg and
harvest Table 28). Aileu in contrast recorded a second consecutive year with average yield
below 10 t/hain contrast to previous yearsMaubisse produced aexceptional performance
fromits local variety,outyielding all others on site.

Hohrae 3regained the topverall yielding spot in 2012 with 14/ha, representingra
overall yield advantage of 96 over the local varietiesCIP 72and CIP 71 were second and
third in line with their £ and 2% billing from the previous year. There was very little difference
in yield between these two varieties in either year with yield advantages over local varieties of 76%
and 73% respectively in 201ZIP 72 wady far the best yielding variety in Loess it was the
previous year while it was second behind Hohrae 3 in Betali® 72 gave more disappointing
results at the other sites. CIP 71 tended to be more consistently high yielding acro3ablees (
31).

Yield components and other paraneters

The predicted means for the yield components and other parameters associated with the
yields are detailed ifiable32.

Yield was divided into marketable and norarketableroots Nonmarketable usually
included rootsvhichwere small or grew from secondary roots. The quantity of the latter tends to
vary between varieties. Though not very saleable a sizeable proportion of tneari@table
component can still be consumed. What becomes apparent when examiniallehaboveas
that local varietiestend to have a much greater proportion of production in this category
compared with the introduced linetocals not only dse out to test varieties on production but
also on the value of the product.

Loes had a relatively low pegntage of 61% marketable yield with Betano, Aileu and
Maubisse having 83%, 80% and 74% respectively of their tuber weight deemed marketable.
There was good correlation between overall yield and the proportion of marketable tubers with
the overall figure hving an R value of 0.91 showing that total production wasgood
appoximation of the marketable tubers.
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Table31. Sweet potato yields and yield advantages, 2001P

Yield (t/ha) Average Yield advantage (%) withintsi

Variety Aileu Betano Loes Baucau Maubisse St. Yield Yield Aileu Betano Loes Baucau Maubisse
dev. (tha) adv.(%)

Hohrae 3 10.7 24.2 17.1 8.0 10.2 6.6 14.0 95 -1 171 908 496 -23
CIP 72 3.2 23.6 26.7 2.9 7.0 11.6 127 76 -70 164 1472 114 -48
CIP 71 6.1 19.3 18.5 5.7 12.5 6.5 12.4 73 -43 117 990 326 -6
Local Other 13.9 0.0 22.7 115 12.2
Hohrae 2 8.5 16.0 4.3 10.8 20.5 6.4 12.0 67 -21 80 154 710 55
CIP 78 4.0 21.6 14.3 0.8 14.1 8.4 11.0 52 -63 142 739 -38 6
CIP 77 8.6 14.6 8.9 25 6.9 4.4 8.3 15 -20 64 425 84 -48
CIP 70 10.0 9.7 2.3 5.1 13.7 45 8.2 14 -7 9 36 283 3
CIP 83 7.5 10.7 8.1 5.0 8.1 2.0 7.9 10 -30 20 378 276 -39
Hohrae 1 11.5 6.8 3.1 2.1 15.3 5.6 7.8 8 8 -23 81 57 15
Local mutin 9.5 1.5 12.0 55 7.6
CIP 73 7.3 8.4 6.6 5.2 5.7 1.3 6.6 -8 -32 -6 287 290 -57
Local Atabae 7.5 8.4 3.4 1.2 5.1 2.9 5.1
CIP 76 4.5 7.0 3.5 3.6 3.2 1.5 4.3 -40 -58 -22 104 168 -76
CIP 81 3.9 3.9 -46 -100 -100 128 -100 -100
CIP 68 2.6 5.4 3.4 1.4 3.8 -47 -75 -40 -100 153 -100
CIP 65 6.6 1.5 0.1 1.6 4.9 2.7 2.9 -59 -38 -84 -92 21 -63
F Prob 0.030 <0.001 <0.001 0.005 < 0.001
LSD( p O0. 0| 6.1 1.0 6.5 2.3 5.0
%CV / F Stat* 48.7 42.3 48.1 3.7 26.3
Mean site 7.5 12.4 8.1 4.0 10.8 3.3 8.5
Mean local 10.7 8.9 1.7 1.3 13.3 5.4 7.2

*F statistic used in Baucau and Betano wherdREnalysis was use
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Table32. Sweet potato yields and yield components, replicated trials 2011/12

Yield Plants Tubers Weight No.of  Weight of No. of non Weight of Yield Plants Tubers Weight No.of  Weight of No.of non Weight of
_ (tha) /m2at /plant of 10 marketable marketable marketable  non _ (ttha) /m2at /plant of 10 marketable marketablemarketable  non
-g Variety harvest tubers tubers /plot tubers /plot tubers /plot marketable -g harvest tubers tubers /plot tubers /plot tubers /plot marketable
(kg) (kg) tubers /plot (kg) (kg) tubers /plot
(kg) (kg)
Hohrae 3 10.7 1.9 20 0.27 65 25 30 20 17.1 41 29 37 29 14
CIP 72 32 19 14 119 30 6 35 2.1 26.7 39 17.2 1.0 24 43
CIP71 6.1 18 23 0.16 52 13 49 2.7 185 39 36 34 31 17
Loc. Other 139 20 88 0.79 131 21 307 136 0.0 0 0.0 0.0 0 0
Hohrae 2 85 19 22 1.98 60 19 45 26 43 44 0.9 30 8 3
CIP 78 40 19 21 1.08 22 6 7 4.0 143 40 19 5.2 24 8
CIP 77 86 19 41 1.08 76 16 121 54 89 22 20 6.4 18 4
CIP 70 100 20 29 174 69 21 75 37 23 45 13 10 4 2
o cPs3 75 19 24 161 49 16 63 28 a 8.1 33 20 28 13 8
<=(' Hohrae 1 115 20 2.0 2.89 65 27 31 17 S 31 39 08 26 7 1
Loc. mutin
CIP73 73 17 26 164 65 16 44 25 6.6 34 24 25 12 5
Loc. Atabae 75 15 105 043 108 1 296 7.4 34 29 32 0.8 3 6
CIP 76 45 17 19 121 49 10 39 17 35 37 23 1.0 5 4
CIP 81 39 31 0.8 42 8 2
CIP 68 26 16 12 135 27 6 23 0.9
CIP 65 6.6 2.0 2.1 1.60 44 14 59 30 0.1 40 0.1 1.2 0 0
MEAN 7.5 1.8 3.2 1.3 61 15 86 3.7 8.1 34 3 3 12 8
F Prob 0.030 0.002<0.001<0.001 <0.001 0.022 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
I.s.d.| (ped0o.05) 3 1 41 13 101 4 6 13 4 3 11 9
% CV 49 8 57 27 40 50 70 60 48 23 80 60 53 71
Hohrae 3 24.2 14 79 21 127 40 118 180 8.0 13 2.2 2.4 83 20
CIP 72 236 12 232 1.0 386 43 214 17.6 2.9 0.7 1.7 0.7 41 36
CIP71 193 15 83 21 151 44 99 53 57 0.9 2.1 1.2 62 45
Hohrae 2 16.0 18 29 32 117 39 37 39 108 16 3.2 18 100 54
CIP 78 216 10 109 19 224 50 66 5.0 0.8 14 0.4 0.4 6 17
CIP 77 14.6 0.7 9.9 25 70 34 36 28 25 1.3 1.3 14 27 30
o CIP70 9.7 1.0 19.2 05 188 17 262 59 ) 5.1 1.6 2.4 1.0 55 67
E ClP 83 107 0.9 6.5 16 115 22 60 39 5 50 12 13 18 40 18
I Hohrae 1 6.8 12 0.6 43 36 16 5 0.2 2 21 15 0.4 2.3 12 6
@ Loc. mutin 95 13 82 10 147 2 123 41 @ 15 14 11 0.6 43 12
CIP73 84 16 4.9 12 153 18 7 22 52 1.8 2.3 1.2 60 55
Loc. Atabae 84 09 189 0.6 252 19 208 6.1 12 15 0.6 0.6 11 19
CIP 76 7.0 0.7 8.2 15 28 14 59 14 36 16 1.9 0.8 37 59
CIP 68 54 05 89 12 58 10 35 14 34 1.5 2.8 0.7 77 48
CIP 65 15 13 11 0.7 0 0 0 0.0 16 1.5 0.5 0.7 13 16
MEAN 12.4 1.1 9.3 1.7 136.8 25.8 92.7 5.2 4.0 1.4 1.6 1.2 44.4 335
F Prob <0.001< 0.001< 0.001< 0.001 <0.001 <0.001 <0.001 n.s. 0.005 0.002 0.009 0.013 0.014 0.014
l.s.d.| (p@o.o@5)24 02 14 2.1 20 2.6 23 04 0.7 0.5 22 12
F Statistic 42.3 6.9 9.1 12 13 10 9 2 37 52 4 3.6 4.1 3.3
Yield Plants Tubers Weight No.of  Weight of No. of non Weight of
T . (t/lha) /mzat /plant of 10 marketable marketable marketable marketable
= Variety
= harvest tubers  tubers tubers tubers tubers
(kg) /plant  /plant (kg)  /plant /plant
Hohrae 3 10 11 8 1.0 20 6 65 2.6
CIP 72 7 17 4 1.0 27 5 34 13
CIP71 13 13 4 22 27 9 24 16
Loc. Other 23 2.0 22 0.6 91 14 301 7.3
Hohrae 2 21 19 7 18 48 16 68 31
CIP 78 14 17 6 13 29 10 65 29
W cp77 7 1.0 8 08 21 4 54 1.9
2 cip70 u 17 6 13 40 11 54 16
D CIP83 8 15 8 0.7 28 5 7 25
% Hohrae 1 15 17 9 11 50 11 80 33
Loc. mutin 12 1.6 13 0.6 43 6 161 4.5
CIP 73 6 1.6 5 0.7 15 3 57 20
Loc. Atabae 5 14 4 0.8 19 3 34 1.0
CIP 76 3 13 2 0.9 11 2 16 0.7
CIP 65 5 1.7 3 1.0 16 3 28 1.3
MEAN 10.8 1.6 7.2 1.0 32.3 7.2 74.6 25
F Prob <0.001 0.015<0.001<0.001 <0.001 <0.001 <0.001 <0.001
l.s.d.| (p®0.0B5) 58 05 24 35 85 1.8
% CV 26 18 48 26 44 29 68 42

Hohrae varieties produced thargest and second largest tubers at three sites again
proving their ability to produce large marketable yields. CIP 71 produced the largest tubers in
Maubisse. However CIP 71 or CIP 72 did not feature in the top three for tuber size in any of the
remainng sites indicating this may not be a big determinant in these varieties overall yield.
Marketable yield was nevertheless satisfactory for these varietesigNificant correlation was
found between the yield andeight of ten tubergn any station Bau@au displayed the strongest

R? for yield being dependent che number of tubers per plaifigure14).
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Figurel4. Correlations between yield and tubers per plant, sweet potafie2?02

Farmersbpreferences

Table 33 presents the overall results for the four fmer s6 f i el d days
Baucau, Loes and Maubisstationswhere a variety watested Effects of the variety, station,
gencer and an interaction between the latter two were identified when analysing participants
overall preference (F Pr <0.001). There was also a strong variety x station (F. Pr 0.003)
interaction but no interaction of variety and gender for overall prefereviagety, station (F Pr
<0.001) and gender (F. Pr 0.013) also proved significant in relation to how farmers rated how
sweet the sweet patbes were. There were imgeractions between variety and either station or
gender in this cas®ry and crumbly tetures tended to be preferred over soapy types.

Table33. Far mer s6 pref er ences;4stations,@dl2 pot at o FFD r

. No. of tests  No. of "Wish to ASweed Dry/ . "Soapy"* AYerage

Variety (stations) respondenty plant"(%) (%) Crumbly (%) yield"

] (%) (Vha)
L. Mutin 2 92 49 67 72 7 10.7
Hohrae 2 4 52 42 67 61 13 12.0
Hohrae 1 2 145 39 72 39 32 9.2
L. Atabae 2 68 37 60 59 17 5.9
CIP 83 3 107 34 52 37 49 8.0
CIP 71 4 145 34 61 62 21 12.4
Hohrae 3 4 145 30 65 42 43 14.0
CIP72 3 106 27 56 27 59 19.1
CIP 70 2 77 23 68 41 39 9.4
CIP73 4 145 19 48 27 55 6.6
CIP 78 3 106 19 43 24 59 16.7
CIP 77 2 68 16 33 37 56 11.8
l.s.d.(p<0.001) 16 18 18 15
%CV 138 81 106 106

*Participantsopinionon how soapy varieties were svaot assessed at Loes research station
** Average yield from locations where particular variety was taste tested

Reasonable positive correlations were found between participants overall preference and
how sweet or dry/crumbly the variety wakidure 15). Conversely the more soapy varieties
tended to be rgatively correlated with farmsd preferences. No correlation was found between
yield and overall preference.
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Conclusions

Only one of thaop four rankedsarieties vas rated at all field day$his goes a long way
to explain a station interaction when all data was analysed together. The highest ranked variety
proved to belLocal Mutin. The released Hohrae varieties proved the next most popular. CIP 71
and CIP 72 provided reasonable acceptance on the taste tests conducted ranking in the middle
order overall. Half the participants selected CIP 71 as their prefernetyiarMaubisse and CIP
72 as their preferred variety in Loes. Both of these varieties ranked similar overall to Hohrae 3
which has a history of wide acceptance by farmers providing good promise for further
investigation.

2.2.2 Sweet potato multi-year, multi-location trial analysis

Materials and methods

Twent eightsuccessful sweet potato variety trials were implemented by SoL over the
period from 2005 to 2@ (7 years) a¥ different sites (Aileu, Betano, Baucal?, Maliang Loes
and Maubisskg testingthe performances of 2@rieties (including 3 local varieties as controls).
Some varieties were not included in all trials and some trials were not conducted at every site
every year.

The dataset containing the majority of the variepiessented iMable 34, comprises321
data points, i.e. variety per environment combinatioAs. environment (here synonymous of
trial) is defined by the site, year and season (for instance Betano wet season 2009, Loes wet
season 200, etc). All data points are ANOVA or REML predicted means from 3 replicates, 2 in
some cases.

Crosssite analyses were conducted using biplGsnStat Edition 16in order to evaluate
the performances and consistency of the tested varieties acrossagéalocations (genotype /
environment). A limitation of the procedure is that only datasets witmpletedata points could
be analysed.In addition, datasets resulting in higher percentages of variance explained by the
biplot principal components anais were preferred.Following those principles, two datasets
were chosenSet 1 maximises the number of environments and set 2 the number of genotypes.

Data set 1 investigated the performance8 wdrieties in B environments.This selection
included117 data points.

Data set 2, the selection which included the highest number of varieties, cooéthdm
in thenine2011 and 2112nvironments, corresponding168 data points.
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Table34. All sweet potatoeplicated varietyrials, 20052012 (321 data points)

Yield (tha)
/trial W06 AIL W06 BAU W06 MAL| W07 AIL W07 BET W07 MAL WO8 AIL W08 BET WO08 BAU W08 MAL| W09 AIL W09 LOE W09 MAL W09 BET W09 BAU

Variety

CIP 02 2.0 0.0 1.4 135 0.6 2.6 6.2 9.5

CIP 03 2.7 2.2 2.8 14.2 0.3 0.8 9.7 2.6 35 9.9

CIP 05 2.8 10.6 0.1 0.4 15.6 0.2 0.8

CIP 15 10.2 1.7 18.5 0.6 2.3 285 11.0 27 10.3 3.1

CIP 04 2.0 349 0.3 28.4 11.4 6.9 10.4 10.2 30.0 4.4 18.1 9.7

CIP 08 235 2.2 16.7 0.0 1.3 26.0 17.0 10.5 11.6 3.6

CIP 17 11.1 0.1 42.4 0.7 0.3 17.9 0.5 2.9 11.1 9.7 1.6 4.4 39

Hohrae 3 4.8 1.3 3.6 26.5 5.2 1.9 20.5 233 6.8 12.8 20.4 35.9 4.8 30.2 6.6

Hohrae 2 24.1 4.8 5.6 239 1.7 2.7 23.7 8.1 5.7 9.8 18.7 24.3 5.6 15.6 4.8

Hohrae 1 16.8 2.8 0.3 29.6 2.8 0.1 30.1 14.2 58 8.3 18.1 7.3 53 12.5 2.8

Loc. Meal 0.7 9.8 16.1 1.7 3.5 0.6 5.2 0.5

Loc. Mutin 0.6 24 8.7 25.3 1.9 26.7 0.9 329 0.7

Mean locg 10.9 0.7 2.4 9.3 1.3 1.3 20.7 1.8 5.3 8.7 26.7 2.2 0.6 19.0 0.6

Mean site 10.9 1.8 22 20.8 1.3 1.3 20.7 8.5 53 8.7 14.8 15.9 3.7 15.6 4.0

Yield (t/ha)

trial WI0AIL WIOBET WIOLOE WI0BAU| WilAIL WI1BET WI1LOE W11BAU | WI2AILL WI2BET WI2LOE WI12BAU W12 MAU |No. Trials St dev. A‘I/:'zae “e"z/adv'
Variety yield (tha) (%)
CIP 02 8 4.8 4.5 -32
CIP 03 Total no. of data points: 321 (incl. 13% locals) 10 4.7 4.9 -26
CIP 05 7 6.2 4.4 -34
CIP 15 10 8.9 8.9 34
CIP 04 12.7 2.8 1.4 2.5 71 1.9 18 10.5 10.8 64
CIP 08 5.8 3.6 7.3 6.8 6.7 2.6 16 7.9 9.1 37
CIP 17 11.4 1.1 10.5 2.9 17 10.4 7.8 18
Hohrae 3 20.5 1.0 12.1 4.3 11.7 17.0 9.3 2.8 10.7 24.2 17.1 8.0 10.2 28 9.5 12.6 91
Hohrae 2 11.4 1.1 7.6 6.3 14.3 12.1 29 3.9 8.5 16.0 4.3 10.8 20.5 28 7.5 10.7 61
Hohrae 1( 17.2 0.6 13 11 6.6 5.6 0.5 0.8 115 6.8 3.1 2.1 15.3 28 8.4 8.2 24
Loc. Mear| 28.2 2.1 2.4 0.4 12 8.4 59 -10
Loc. Muti 10.4 2.9 0.1 0.1 11.8 9.5 1.5 12.0 17 10.4 8.7 32
Loc. Atabg 15.4 1.4 6.5 0.8 4.8 9.8 2.8 0.4 7.5 8.4 3.4 1.2 51 13 4.3 5.2 -22
CIP 70 9.9 1.1 4.0 2.2 9.6 14.5 4.3 2.6 10.0 9.7 23 5.1 13.7 13 4.6 6.8 4
CIP 72 3.7 11.4 12.8 2.9 11.8 33.2 13.0 11 32 23.6 26.7 29 7.0 13 10.2 11.8 78
CIP 73 12.8 1.2 8.7 2.6 7.9 9.3 4.6 1.3 7.3 8.4 6.6 5.2 57 13 3.3 6.3 -5
CIP 76 4.5 1.3 7.2 15 5.6 6.9 2.1 0.6 4.5 7.0 3.5 3.6 3.2 13 2.2 4.0 -40
CIP 77 12.6 6.1 1.1 25 8.6 14.6 8.9 25 6.9 9 4.6 7.1 7
CIP 78 25 0.8 0.4 0.2 4.0 21.6 14.3 0.8 14.1 9 8.0 6.5 -1
CIP 83 16.9 2.6 10.6 4.4 16.0 16.2 1.6 2.7 7.5 10.7 8.1 5.0 8.1 13 5.3 8.5 28
CIP 64 0.6 25 0.8 3 1.1 1.3 -80
CIP 65 3.2 3.0 6.6 1.5 0.1 1.6 4.9 7 2.2 3.0 55
CIP 66 4.9 1 4.9 -26
CIP 68 25 7.7 2.6 5.4 3.4 5 2.2 4.3 35
CIP 71 1.7 8.6 32.8 14.7 2.3 6.1 19.3 18.5 5.7 12.5 10 9.6 12.2 85
Mean locg 18.0 2.1 3.0 0.4 4.8 10.8 2.8 0.4 75 8.9 3.4 1.3 8.5 7.7 6.6

Mean site 12.4 2.3 6.3 2.6 8.4 12.5 5.1 1.8 7.0 12.4 9.0 4.0 9.9 28 6.5 7.1
Results

The average yield of the entire datas ¢nvironments321 data points) wa3g.1 t/ha
(st.dev = ). Yield averages from trial to trial varied from 1.3 t/ha to a maximum of 20.3 t/ha
(wet seasons 2007 of Mana and Aileu respectively), withthe majority ofsites performing
within 2.512.5 t/ha. In a reversal of the firdh years, the Aileu site always performeader10
t/hain 2011 and 201,2vhile converselyetano produced over 12 t/ha in three out efldst four
years

The top 3 ranking varieties averaged over trials in all years was very similar to that
obtained in 2012 with Hohra® the highest yielding in both cases. CIP 71 was second highest
yielding averaged over all trials with CIP 72 in thiréhgéi this is the reverse of the CIP 71 and
CIP 72 rankings for 2012. All thdohraereleased varigtsyielded above &ha

The biplot from data set 1, which investigates the performancés \arietiesin 13
environmentgthe last three yearsj)s pldated inFigurel6al ong wi th the O6whi
analysis.This analysis does not include CIP The esults, which represent &lof the observed
variation, clearly show thathe Hohrae varietiedlid the bestover multiple seasons Aileu,

Baucau and Maubisse (one seasshile CIP 72 was best suited to the lowland north and south
coast sites of Loes and Betano
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Figurel6. Biplot analysis (9 weetpotatovarieties in 13 environmés (set 1), 2012012

to data sett® selection which includes 12 varieties evaluated

in all trialsin 2011 and 2012, including CIP Fplotted inFigurel7. The analysicaptured ogr

7% of the variability observed, good percentagét does not tell as sirghforward a picture as
Figure16 however. CIP 72 is again best performer at the lowland sites and is on a par with CIP
71, particulaly in 2011. However the highest yielding Hohrae 3 variety also performed best in
these environments.
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Figurel7. Biplot analysis of sweet potato variety by environment (set 2),-2012

Conclusions

Over 7 years, SoL conducte28 successful varietal sweet potdtls on 25varieties,
representing a total of23 individual data points (variety per environment combinations). Results
varied significantly both by genotype (varieties) and emvitent (locations, years, seakon

A first phase of the clones evaluation led to the release of three varidtesng them,
Hohrae 3confirms its positiores thenew standard.In the past few years CIP 71 and CIP 72
have proved likely to be of a similar standard to the released varibt@e attention is also now
being devoted to the nutritional content in the form of vitamin of some of these test véd8etes
Section 2.2.3)

The onfarm suitability and consistency of thopetential candidates will continue to be
investigated in ta OFDT programme.
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2.2.3 Sweet potato OFDTs 201-2012

Three sweet potato varieties which showed promise in replicated trials on research
stations during 2022011 were compared against a local and the high yielding released Hohrae 3
in onfarm unreplicatedrials during 20142012. Orfarm demonstration trials (OFDTs) were
installed during the wet ssan at 11Xites acrosi2 SubDistricts. The objective of the research
was to determine which variety woutigdveren@Rt t h
71, CIP 72 and CIB3. These were compared with the released Hohrae 3 and a local variety
commonly grown in the area. There was only sufficient material to plant CIP71 at a few sites and
the results of this clone were not included in the aealys

Materials and methods

The method in establishing OFDTs for sweet potato alagost same athe method
appliedduring the previougear(SoL 2011) Sites etablished inthe 7 Districtsof Aileu, Ainaro,
Bobonaro, Baucau, Manufahi, Liqaéand Viquequevere representative @fll Agro Ecdogical
zone (AEZ) in TimofLeste fromsealevelto approximatelyl 300masl

At harvest, theresearcher and farmdrarvestedS pre-determined and markesiweet
potatoplants per plat This method was developed in previgsars when it was discovered that
farmers were harvesting the largest roots as needed for the houseboé&hchsite, researcher
collected the numbeof roots per plant, weight okweet potatoes frord plants and faners
opiniors about the taste anaaking attributes oéach variety.Farmer field days were often held
at theSub DOstrict level to measure the latter.

Site characterization

A number of characteristics were recorded for each site including soil pH, colour, texture,
latitude, longitudeand elevation. Soil texture was recorded based on a ribbon testing method,
pH was measured with a mobile testing kit, and colour was classified according to a list-of 7 pre
determined colour§¢See Section 2.1.3) A number of management factors were akscorded
from each host farmer.

Analysis

Data entry and alysis was as done for oth®FDT trials(See Section 2.1.3)Raw data
was entered into an Excgppread sheet and then anatyzising Genstat Bcovery 4. The results
were analyzed byANOVA (Unbalanced Model) In addition to the main analysis, analyses
included variety and AEZ, soil pifjeld components, Subistrict and management practices.

Nutritional analysis

The nutritional assessment was conducted on samples of sweet potato in rejplalated
growing at locations representative of the North ceases Research Station, Liquica (08° 44' S,
125° 08' E;. 20 mashand of the South coasBetano Research Station, Manufahi (09°16' S, 125°
68' E, 3 masl} of clones Hohrae 1 (white colaed flesh) (Betano only), Hohrae 2 (light yellow
flesh) and Hohrae 3 (light orange flesh) (Betano only), and two promising clones CIP 72 (light
yellow flesh) and CIP 83 with light orange flesh from two replications in the -2@18eason.

Root samples wereahvested, peeled and cut into approximately 200 g transverse sections which
were hanetarried in paper bags to the quarantine analysis laboratory of the ChemCentre, Perth
WA, Australia under a qu a rireadidted prier topaegbisnMacro Sa m
and micreelements (B, Ca, Cu, Fe, K, Mg, Mn, Mo, Na, P, S, Zn) were determined after
nitric/perchloric acid digestion by inductively coupled plasma atomic emission spectroscopy
(ICP-AES). The analysis of sugars by Method 32.2.07 and Methatl184(AOAC, 1999) and

car ot enoi ds -carotene)c (Dangriy, n 2004) bwere by higlrformance liquid
chromatography. Dietary fibre was analysed by enzymatic gravimetry using AOAC method
985.29 (AOAC, 2005) and total starch by enzymatic digestion (AQ&O5). Crude protein (N
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x6.25) was calculated from N by combustion (Laboratory Equipment Corpoiati@CO, St
Joseph, MI, USA).

Results

One hundred and eleven trials were established on farmers fields but oplprerdf
these were harvested in sucmanner to collect meaningful result¥hese results are presented
below.

Trial Losses

As mentioned abovef is very difficuk to determine the yield afoot crops including
sweet potato and cassafram trials conductedbn f ar mer 6 s -lestee Fads i n T
normally harvest root crops piece by piece instead of at one time.makess it more likely that
they will harvest some of the plots earlyn this set of OFDTSs, of the 111 trials established,
yields were only recorded at 41 locatiofigial losses were mainffiyom farmers harvesig early
but there was also animal predation especially by ctwialos as well as wild and domestic

pigs.

Testing environments

Sweet potato OFDTs were conducted on a wide range of soil textures, pH, slope and
elevation. Elevation of OFDT sites ranged froafmost sea level to over 1,3@@asl| Table 35).
Trials were not installed in theéd8-500 m range nor between 800 and 900 masl.

Table35. Distribution of sweet potat OFDT sites by elevation, 202D12.

Elevation Locations
(mas)) 2011-2012
(%)
0-100 25
100-200 12
200-300 5
300400
400-500
500-600 8
600-700 2
700-800 10
800-900
900-1000 15
10001100 8
11061200 10
120061300 2
>1300 2

Soil pH, elevation and texture

The averagsoil pH across the OFDT sitess 6.7, ranging from 5 to 8. By Silhstrict,
soil pHsranged from 5.5 in Liquidoe to 7.5 in Laularas well as having the lowest pH foll a
includedSubDistricts, Liquidoe also ha®W FDTo6s at t he.Geneglyjthe pasg!| ev a
therewasgood interaction between Sdbstrict and soil pH and positiveoarelation between soil
pH and elevation. It was observed that as the elevation increhsexbis becomanoreacid.
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Table36. Soil pH and ekvation sweet potato OFDTs by8-District, 2011:2012.

Elevation
Sub_District Soil pH (masl)
Aileu Villa 5.0 1119
Alas 6.8 47
Balibo 6.7 213
Baucau Vila 7.2 545
Laulara 7.5 1314
Lequidoe 55 1235
Maliana 6.8 198
Maubara 6.5 120
Ossu 7.4 1011
Remexio 7.3 1045
Vemasse 6.0 738
Viqueque Vila 7.3 16
Mean 6.7
LSD (p<0.05) 0.5 65.4
F prob. <.001 <.001

Variety

CIP 71 was cultivated in the Subidiricts of Maubara and Viqueque In thesetwo
Districts, CIP 71 had very large tubers but there was insufficient material to plant over a larger
area. For this reason, this varietgsnot included in statistical analyses. CIP 83 and Hohrae 3
also had large tubers (roots), and yielded doubleaflacal varietiegTable37).

Table37. Yield components for OFDT sweet potato varieties,120012.

Variety Yield Tubers  Weight per Yield
(tha) perplant tuber (g) advantage
CIP 72 7.4 1.4 96.3 61%
CIP 83 10.9 2.7 167.2 137%
Hohrae 3 10.6 2.8 188 130%
Local 4.6 1.9 94.1
LSD (p<0.05) 5.2 0.64 89.7
F prob. 0.019 <0.001 0.023

Districts

Trials with the highest yields were in the SDistricts of Manufahi, Viqgueque and
BobonaroDistrict (Alas Balibo and Viquequé&/illa, seeTable 38). There was aignificant
interaction between Stbistrict and variety,meaning that varieties grew better in some Sub
Districts than other but not all vetieswereadapedin all subdistricts.

Table38. Sweet potato OFDT rogjeld (t/ha) by SukDistrict 2011-2012.

SubDistrict CIP72 CIP83 Hohrae 3 Local
Aileu Villa * 0.5 6.4 0.2
Alas 24.2 13.9 12.4 6.2
Balibo 17.4 18.4 8.5 7.8
Baucau Vila 1.9 2.5 55 1.4
Laulara 2.7 3.2 5.6 2.0
Lequidoe 2.4 2.1 4.0 1.9
Maliana * 10.8 16.8 6.6
Maubara * 3.9 17.7 4.3
Ossu 9.7 3.3 7.4 2.9
Remexio 2.7 3.1 2.9 1.3
Vemasse 2.1 3.0 9.1 5.8
Viqueque Vila * 38.7 19.2 6.5
F Prob. 0.014

LSD 5.8
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Interaction Variety xSubDistrict: F prob <0.001

Agro ecological zones (AEZ) and yield

Yield results for each varieiy each AEZ areshown inTable39. Yield for all varieties
were greatest in shern coast. There was interaction between AEZ an@nety, suggesting
that it may be possible tecommend varietigor each AEZ

Table39. Sweet potato OFDT mean yield by AEA)11-2012.

AEZ CIP72  CIP83 Hohrae 3 Local | Meanyield
1 Northern coast (A00m) * 3.9 17.7 4.3 6.8
2 Northern slopes (16800m) * 11.2 16.3 6.3 11.3
3 Northern uplands (>500m) 8.1 5.7 8.2 4.1 6.4
4 Southern uplands (>500m) 2.6 2.5 4.1 1.3 2.7
5 Southern slopes 1E8D0m) * * * * *
6 Southern coag&100m) 6.1 32.5 17.5 6.4 15.8
F Prob. <.001
LSD 7.6

Interaction Variety*AEZ: F prob <0.001

Agronomic factors affecting yield

The influence of a wide range of characters was tested for affecting the yield of sweet
potato ina complete dat set. A large number oharacters were found to influenceot yield.
These include varietySubDistrict, AEZ, il colour, elevation, fixed planting or monoculture.
It was na significant in ®il pH, soil texture, slopeand planhg method
Table40. Significance of management factors affecting sweet potato yield.

Factor Significance P<0.05
2011/12 2010/11 2009/10 2008/2009

Variety \% \% \% \%
SubDistrict \Y \% Y, Y,
AEZ Y Y, Y Y
Soil pH ns \% \% \%
Soil colaur \Y ns \Y, ns
Elevatbn \% \% ns ns
Soil texture ns \Y, \% Y,
Slope of land ns \% \% \%
Plant in lines or not ns \Y, ns ns
Mixed planting or monoculture \% ns ns ns
Weeding before planting - ns - -
Cuttings planted per hole (1 or 2) - V - -

Soil pH

Although the interaction was nsignificant(as in 2011)sweet potato yields tended to be
higher when grown on soils with pH near neutii@dlfle41). Soil pH had much largesffect on
sweet potato yieldsf crops plantedn soilswith soil pHbelow 6.

Table41l. OFDT yield by soil pH for all sweet potato varieti@911-2012.
Soil pH 45 50 55 60 65 70 7.5 80
Mean yield (t/ha)l 5.3 2.3 56 4.6 127 89 9.1 6.2
LSD (p<0.05) ns

Soil colour

Sweet potato yiek wereaffected by soil colour, i white and red soils havirlgwer
yields than lightbrown and black sal (Table42). Although the analysis of variance showed a
significant effect of soil colour on yieldthe large LSD (5.9t/ha) did not allowmuch
discrimination between solil classificatians
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Table42. Impact of soil color on sweet potato yiel@011-2012.

Soil colaur Yield
(t/ha)
Light brown 18.5
Dark rown 8.2
Red 5.5
Black 8.7
White 4.5
LSD (P<0.05) 5.9

Soil Texture

Sweet potato yieldended to be higher isandy loam textudesoils than the heavier gla
textured soils (Table 43). In earlier trial years (2008011), heavier textucesoils tended to
produce higher yields.

Table43. Impact of soil texire on sweet potato yield, 202012

Soil texture Yield (t/ha)
Clay loam 8.5
Fine clay 9.7
Heavy day 6.9
Loam 7.6
Sandy loam 10.1
Silty loam 8.1
LSD (p< 0.05) ns

Nutritional assessment

Nutritional analysesof Hohrae 13, CIP72 and CIP83re summarized ifiable44. There
were significant differences among the tested clones in the concenteafion c ar ot en o
carotene, boron, copper, manganese, phosphorus, sodium and ioa. carotenoi ds
carotene the range among c¢cl ones was wide spa
€ g -cdmotene 1004 edible portion with Hohrae 3. Ohd other hand, the differences among
clones were nosignificant for total sugars, starch, dietary fibre, protein, calcium, iron,
magnesium, potassium, and sulphur.

Thesefindings confirm others (Burri 2011) that the more orange the root flesh colour the
higher the carotenoid content, as clones with flesh colours other than light orange, such as white
and light yellow, had nod et ect abl e | evels of carotenoi ds.
white fleshed sweet potatoes have 13on g ni f i ¢ a ncarotehedt\vsesurmiselatfat the
local sweet potato which is white fleshed has-doat e ct a b | ecaroterev la imarked f b
contrast, the | ight orange fl eshed -cawteret p o
concentrations of-1 886p2ctivalyll desefelulis@re g gne Wwith Bstintates
from analyses of other light orange fleshed lines of 1288 0 -cargtenéd100-d found by
Teow et al . (2007) acaratend 10®-dnn Hagehimanaoet &.Z1990). € g
There is vey wide range (1100 o | d jcarotene c@ncentration in sweet potato (Burri, 2011),
Hohrae 3 can be classed as intermediate and clones are reportedwith & i me-carotener e D
(Burri 2011). We wish to evaluate suchrs for adaptation to Timdreste

Sweet potato st or e s-cawtenke for a least SOndaysn it ia alsos |
retained during cooking (Burri, 2011) with the fraction retained after cooking and storage
estimated at 90% (Burri, 2011). Bioaccessibility was also estimated as 28@%.tltis we can
esti mat e t h ecartteneiaaurcightosange fleshedbsweet potato clones as:

b-carotene content x fraction retained after cooking & storage x bioaccessible fraction
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Whencabr ot ene content of -1Hrection etaine® after sookin@ 0 9
and storage = 0.90; bi oaccessible fraction
carotene wa-4 2222Rgefy00Q g

Burri (2011) estimated the amounts (¢ dnd cups d) of orangefleshed sweet potato
vai et i es with diff ecaretené needednte rmeettthe accammended didtary b
intake of Vitamin A (600 pg retinol equivalent (REJ1Yl of an individual with marginal Vitamin
A deficiency. On this basis the grams per day of Hohrae 3 needecetdhmaaequirement for 1
person with marginal Vitamin A deficiency is calculated as: 600 pyg RE/d 2. 7 2 €
bi o a c c ecaratandd veebpotato = 221 g With one cup of sweet potato estimated to
weigh 255 g (USDA, 2010), 221 g of Hohrae 3 swexai d11 just under 1 cupwill meet the
requirement of an individual with Vitamin A deficiency. Putting this in the national production
context, on the basis of a population of 1.1 million and a sweet potato production of 22.9 kg cap
1 yr-1, the averge daily intake of sweet potato in Timbeste is 62.7 g caf d-1. Clearly the
new sweet potato clones with light orange flesh such as Hohrae 3 have the potential to make a
major contribution to the Vitamin A needs in Timlogste.

Hohrae 3 has the usefallo mbi nat i on of a dr ama-taroterel | y
rich root tubers so its adoption should be simpler than in other orange fleshed sweet potato
interventions, which had lower yield advantages compared to local. A study in Mozambique
demonstratedhe high potential public health importance of an integrated agrictritutréion
intervention with orange fleshed sweet potato to increase Vitamin A intake (Low et al., 2007).
This was done by simultaneousl!| y weaetpotacavimasn g f
increasing nutrition knowledge and creating demand for orange fleshed sweet potato, and
ensuring sustainability through market development. To this end a wide variety of activities may
be needed in Timekeste such as community and naabradio spots, presence at local markets,
and integrated farmer and nutrition extension.

Table44. Estimated amount in 100 g (edible portion) of raw sweet potato storage root:

Trait and unit Overall Significance of effecof Hohrae Hohrae Hohrae CIP72 CIP83 LSDp-ggs

mean 1 2 3

Genotype Location G xL

Sugars (g) 4.73 ns* ns ns
Starch (g) 15.8 ns ns ns
Dietary fibre (g) 2.70 ns ns ns
Protein (g) 0.929 ns 0.004 ns
Car ot eno 5014 <0.001 ns ns nd** nd 1358 nd 1122 217
b-car ot en 4088 <0.001 ns 0.02 nd nd 1209 nd 802 173
Boron (mg) 1.23 0.03 ns 0.002 1.33 1.49 1.51 1.10 1.11 0.20
Calcium (mg) 25.0 ns ns ns
Copper (mg) 1.37 0.03 0.008 ns 1.32 1.64 0.89 0.96 1.34 0.36
Iron (mg) 4.49 ns ns ns
Magnesium (mg) 18.0 ns <0.001 0.04
Manganese (mg) 2.71 0.05 ns ns 1.83 4.32 3.05 2.56 2.73 1.48
Phosphorus (mg) 54.0 0.007 0.001 ns 55 55 40 35 50 15
Potassium (mg) 45.0 ns ns ns
Sodium(mg) 33 0.01 <0.001 0.01 15 10 10 7.5 7.5 3.4
Sulphur (mg) 20 ns 0.03 ns
Zinc (mg) 2.80 0.004 0.001 ns 2.83 3.65 2.06 1.94 1.94 0.75

* ns = Not significantly different at P=0.05. Overall mean, significance of the effects of genotype, loaadidinsiminteraction, and
genotype means at Betano with LSRyswhere significant at P=0.05.

Farmero6s preference for sweet potato clones

A total of 198 farmers participated in fietthy taste tests during the 262Q12 growing
season, 40% of whom wefemale. The released Hohrae 3 variety was by far the preferred
variety at all the field dayéTable45), even more so than their own local variety. CIP 83 scored
poorly in almost all categories of agronomy antirgppreferences.
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Table45. Farmer responses (% sweet potato varieties 202012.
Characteristic Hohrae 3 CIP83 CIP72 Local

Grows well 95 0 8 52
Big yield 93 8 8 9
Short season 92 8 8 5
Resists rot in ground 72 8 8 33
Tastes good 80 0 8 54
Good colour 20 0 8 24
Diversifies diet 95 0 8 37
Sells for a good price 96 8 8 13
Produces medial tuber 96 8 8 21
Big tubers 97 0 8 6
Will plant again 76 3 6 0

Conclusions

The released variety Hohrae 3 contintegraduceconsisterly andhad thebest yield at
all altitudes CIP 71 and CIP 83 shad some potential, but further research will be required to
evaluate them fully.They will be includd in OFDT research in 2013Among potential clones,
only light orange fleshed clones such asCIP 83 and Hohrae 3 expresed b-carotene
corcentationswith 802 and1209¢ g 1Y) @spegtively. Clones with lighter flesh coloured
roots had noietectable levels of carotenoids. With an improved production potential combined
with substantiab-carotenethe clone Hohrae 3 hasetipotential to contribute to botklorie and
Vitamin A deficits in TimorLeste.
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2.3 Cassava

Cassava Nlanihot esculentaCrantz) is grown as a staple food crop in most areas of
Timor-Leste. It is eaten in a variety of ways with fresh roots eitloéed or fried, dried roots
soaked and then boiled, or leaves boiled and eaten as a vegetable. Most rural households
maintain a small crop of cassava throughout the year to be harvested as needed for reserve or
supplemental food. It is often intercraggp or planted in marginal areas, though large
monoculture crops are fad in some stricts. Cassava is typically harvested by farmers after
approximately one year of growth.

2.3.1 Replicated cassava trials

Replicated trials for both 2010 and 120 areincluded here as the 20XPals were
harvested too late for inclusion this report. Trials were conducted at four sites in 2010
including Betano, Fatumaka, Loes, and Aileu. The 2011 trials were planted in the same locations,
except for the Fatumakadfts which were relocated to the new Darasula research station nearby
in Baucau Bstrict. The trials included the same set of clones as in previous years, allowing for a
multiyear analysis.

Materials and methods

Each trial utilized randomized complete @kodesign with three replicates, except the
Aileu trial which had 2 replicates. The trials were planted in December/January of their
respective years and harvested 10 to 12 months later.

Table46. Cassava planting and harvestails, 200-2010.

Location Number of  Planting date Harvest date Mean yield
entries (t/ha)
Fatumaka 18 18/12/2009 29/9/2010 5.5
Loes 18 08/01/2010 16/11/2010 56.0
Betano 18 04/01/2010 ~Dec 2010 25.6

Table47. Cassava plaingand harvest details, 202011,

Location Number of  Planting date Harvest date Mean yield
entries (t/ha)
Darasula 15 18/01/2011 29/11/2011 7.4
Loes 15 Dec 2010 Nov 2011 25.3
Betano 15 17/12/2010 01/12/2011 26.8
Aileu 15 06/12/2010 04/10/2011 15.5

Twelve to fifteen of the most promising clones were selected from the original germplasm
import of 25 varieties. As in previous years, three of the best performing local valdiete(a,
Merah, and Etu Harewere included at all locations.

Plots at all sitss were 5n x 5m with a walkway between each plot. Plant spacing was 1
m X 1 m resulting in 25 plants per plot. Yields were determined from 20 plants per plot with the
remaining 5 plants used for field day observations and fresh stem production. vééthdata
was collected immediately on the fresh weight of tubers and their starch coAtesdme sites
HCN was also measured on a sample from each plot in the laboratory.

At most sites, field days were conducted in which farmers could inspect th@negns
plants and harvested tubers. Taste tests were also included in the field days during which both
cooked and uncooked tubers could be sampled. In both instances, farmers were asked to choose
which varieties they would be interested in plantindlair own farms.
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Analysis

Data collected from the trials was entered into an Excel spread sheet and then analysed
with GenStat Discovery Edition 4 and GenStat 15 via one way ANOVA in randomized blocks.
For the multiyear analysis, a REML Linear Mixed Mbdn GenStat 15 was used. A principal
component analysis (PCA) was used to describe the variation of variety yields across locations
and years. PCA is one way to summarise variation in a large matrix of data (ie. variety by
experiment) into a smaller nurar of components. When the data is summarised into 2
components (PC1 and PC2) they can be displayed as an xy graph. However some of the variation
is lost from the full matrix to just 2 components. The amount of variation retained from the full
matrix in the 2 components depends on the data set. The principglooemt analysis was
conducted usg the GGE Biplot routine in Genstat 15.

Results

In the Fatumaka 2010 trials, a significant difference in both yield and starch content was
observed withAi-Luka 2 performing best of all varieties. Yields in the Baucau trials tend to be
very low, with improved varieties showing a smaller yield advantage than at other sites.

Table48. Cassava variety evaluation trial results, Fatumaka (Ba&eHL0.

Yield
Variety name Root yield Starch content (%, advantage
(t/ha) over average
local (%)
Ai-Luka?2 7.60 25.8 16
Ai-Luka4 5.97 26.4 -9
Ca 013 5.78 22.5 -12
LocalMantega 4.06 25.0
Local Merah 9.94 25.5
Ca 018 4.73 30.5 -28
Ca 025 5.06 235 -23
Ca 042 6.80 25.3 4
Local Etuhare 5.70 29.4
Ca 101 3.80 24.8 -42
Ca 102 5.56 27.1 -15
Ca 103 * *
Ca 104 2.42 24.5 -63
Ca 105 5.03 29.0 -23
Ca 106 4.98 25.4 -24
Ca 107 5.84 28.7 -11
Ca 108 4.70 26.2 -28
Ca 109 6.33 23.8 -4
f prob 0.377 0.03
LSD ns 4.29
% CV 48.5 9.55

In the Loes 2010 trials, a significant difference in both yield and starch content was
observed. Yields were among the highest ever observed with an overall average yield of 56.03
t/ha and all improved varieties withetexception of Ca 025 produced a large yield advantage
over the locals.
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Table49. Cassava variety evaluation trial results, Loes 2010.

Yield
Variety name Root yield Starch content (% advantage
(t/ha) over average
local (%)
Ai-Luka 2 58.00 24.13 46
Ai-Luka4 47.73 24.23 21
Ca 013 69.60 20.07 76
Local Mantega 53.73 23.43
Local Merah 34.13 17.43
Ca 025 20.0 22.17 -48
Ca 036 77.33 24.00 95
Ca 042 52.00 23.80 31
Local Etuhare 30.93 23.97
Ca 101 62.67 23.97 58
Ca 102 66.13 23.60 67
Ca 103 85.33 19.43 115
Ca 104 46.40 24.67 17
Ca 105 73.47 30.13 86
Ca 106 46.53 28.27 18
Ca 107 58.00 26.07 46
Ca 108 71.33 29.90 80
Ca 109 54.8) 26.93 38
f prob 0.001 <.001
LSD 26.54 3.39
% CV 28.5 8.4

In the Betano 2010 trials, significant difference was observed in both root yield and
starch content. All improved varieties produced a wide margin of yield advantage over the
locals.

Table50. Cassava variety evaluation trial results, Betano 2010.
Yield adrantage

Varietyname Root yield Starch content (%, over average
(t/ha) | 0
ocal (%)
Ai-Luka?2 32.47 21.87 108
Ai-Luka4 22.80 22.20 46
CaloOl 22.19 20.93 42
Cal02 25.03 18.70 61
Cal03 27.09 15.10 74
Cal04 28.07 26.43 80
Cal05 26.87 24.57 72
Cal06 37.33 25.63 140
Cal07 33.87 28.13 117
Cal08 19.51 24.47 25
Cal09 32.47 26.0 108
Ca013 15.87 16.80 2
LocalMantega 10.69 25.80
LocalMerah 7.13 26.97
Ca025 26.00 19.9 67
Ca(B6 34.33 23.80 120
Ca042 30.80 23.83 98
Local Etuhare 28.93 20.70
f prob 0.002 0.001
LSD 13.33 3.38
% CV 31.3 8.90
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In the Aileu 20162011 trials a significant difference was found for both root yield and
starch content. Yield advantages were highesfidruka2 with Ai-Luka4 also performing well.

Table51. Cassava variety evalian trial results, Aileu, 201-Q011.

Yield
. . Starch content  advantage
Variety Root yield (t/ha %) over average
local (%)

Ai-Luka?2 23.33 11.80 55
Ai-Luka4 17.87 8.92 18
Ca007 7.07 5.36 -53
Ca013 16.80 7.38 11
LocalMantega 12.0 8.98

Ca036 21.47 10.23 42
Ca042 15.73 8.26 4
Cal01 9.20 8.72 -39
Cal02 8.60 9.28 -43
Cal06 13.07 9.44 -13
Cal07 22.93 11.01 52
Cal08 12.00 9.63 -20
Cal09 18.53 11.50 23
Locall 13.07 8.39

Local2 19.8 9.45

f prob 0.001 <.001

LSD 7.83 2.00

% CV 30.36% 13%

In the Loes 2012011 trials, a significant difference was found for both root yield and
starch content. Only the two released varieties and Ca 013 outperformed the local. Flooding of
the trial during tle rainy season may have caused the unexpectedly poor performance of the other
released varieties.

Table52. Cassava variety evaluation trial resultses 20162011.

Yield
Variety name Root yield Starch content (% advantage
(t/ha) over average
local (%)
Ai-Luka?2 41.60 26.10 37
Ai-Luka4 37.73 24.80 25
Ca 013 37.0 19.53 23
Local Mantega 34.13 29.33
Local Merah 30.13 10.23
Ca 036 29.47 25.10 -3
Ca 042 26.93 26.33 -11
Local Etuhare 26.53 22.37
Ca 101 23.87 20.53 -21
Cal02 22.13 28.50 -27
Ca 103 20.13 26.50 -33
Ca 106 18.53 24.93 -39
Ca 107 17.33 27.60 -43
Ca 108 15.73 30.07 -48
Ca 109 8.93 28.07 -70
f prob 0.003 <.001
LSD 14.6 2.994
% CV 33.5 7.3
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In the Betano 201Q011 trials, a significant difference waobserved for both root
yield and starch contentAi-Luka 2 performed the best, with a 60% yield advantage over local
varieties. HCN content was also measured for this trial, with the results presehddeia3.

Table53. Cassava variety evaluation trial results, Betano 0.

Yield
Variety name Root yield Starch content  HCN content advantage
(t/ha) (%) (%) over average
local (%)

Ai-Luka?2 39.47 27.13 51.67 60
Ai-Luka4 24.73 28.53 51.67 1
Ca 007 29.89 19.0 12500 22
Ca 013 24.0 27.77 91.67 -1
LocalMantega 29.19 32.57 35.00

Local Merah 21.23 29.23 88.33

Ca 036 28.97 28.07 12500 18
Ca 042 29.47 29.20 10000 20
Local Etuhare 23.90 23.63 40.00

Ca 101 27.13 28.90 15000 10
Ca 102 22.36 27.8 88.33 -9
Ca 106 19.73 22.17 10000 -20
Ca 107 26.83 31.17 12500 9
Ca 108 27.67 28.53 75.00 12
Ca 109 28.27 30.57 10000 15

f prob 0.026 <.001

LSD 8.917 4,752

% CV 19.9 10.3

In the Darasula 2011 trials, no signdi difference was found for root yield, but a
significant difference for starch content was observed. Local varieties performed well at this site,
though a yield advantage was observed among some introduced varieties.

Table54. Cassava varietgvaluation trial results, Darasula (Baucau) 2011.

Variety name Root yield  Starch content  Yield advantage over
(t/ha) (%) average local

(%0)

Ai-Luka 2 7.33 20.4 0

Ai-Luka 4 7.73 211 5

Ca 013 9.33 15.3 27

LocalMantega 6.53 21.4

Ca 03B 7.07 21.6 -4

Ca 042 9.60 21.6 31

Local Etuhare 4.79 20.7

Ca 101 5.13 19.8 -30

Ca 102 9.20 211 26

Ca 103 2.00 11.1 -73

Ca 106 7.73 22.4 5

Ca 107 11.20 22.8 53

Ca 108 0.73 0.0 -90

Ca 109 7.47 23.1 2

LocalMantega 10.67 21.2

f prob ns <.001

LSD 6.089 4.936

% CV 51.4 15.6
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Starch production

There was considerable variation for starch production between varieties when tested at
the 4 locations over 2 years.

Table55. Cassava multisite starch yield advantagé$4010-2011.

Variety Aileu Darasula Betano Betano Darasua Loes Loes Mean
2011 2010 2010 2011 2011 2011 2011

Cal05 -16 86 156 75
Ai-Luka2 102 12 100 51 6 62 71 58
Ca036 61 128 15 8 115 17 57
Cal07 85 -4 168 18 81 75 -25 57
Cal09 57 -14 141 22 22 71 -60 34
Ca042 -5 -1 107 22 47 42 12 32
Cal04 -66 109 32 25
Ai-Luka4 17 -10 43 0 16 34 48 21
Cal06 -9 -27 170 -38 23 52 -27 20
LocalMantega -18 -42 -23 34 30 46 58 12
Cal02 -41 -14 32 -12 38 80 -1 12
Cal08 -15 -29 34 11 -100 143 -25 3
Ca013 -9 -25 -26 -4 1 61 15 2
Cal03 15 -84 92 -16 2
Calo1l -41 -46 31 8 -28 74 -23 -4
Local Etuhare -19 -4 69 -22 -30 -14 -6 -4
LocalMerah 38 46 -46 -12 -31 -51 -10
Ca025 -32 43 -48 -12
Ca007 -72 -19 -46

Yield advantage
Ai-Luka 2 was a consistent high yielding variety across all tests sites over the 2liyears.
produced an average tuber yield of 48% above the 3 local checks.

Table56. Cassava multisite yield advantagés) 20102011.

Variety Aileu Fatumaka Betano Betano Darasula Loes Loes Mean
2010 2010 2010 2011 2011 2010 2011

Ai-Luka2 55 16 108 60 0 46 37 46
Ca036 42 120 18 -4 95 -3 45
Cal05 -23 72 86 45
Cal07 52 -11 117 9 53 46 -43 32
Ca042 4 4 98 20 31 31 -11 25
Calo3 74 -73 115 -33 21
Ca013 11 -12 2 -1 27 76 23 18
Cal09 23 -4 108 15 2 38 -70 16
Ai-Luka4 18 -9 46 1 5 21 25 15
Calo4 -63 80 17 11
Cal06 -13 -24 140 -20 5 18 -39 10
Cal02 -43 -15 61 -9 26 67 -27 9
LocalMantega -18 -38 -31 19 -11 36 13 -4
LocalMerah 31 51 -54 -14 -14 0 0
Local Etuhare -13 -13 86 -5 -35 -22 -12 -2
Ca025 -23 67 -48 -1
Calol -39 -42 42 10 -30 58 -21 -3
Cal08 -20 -28 25 12 -90 80 -48 -10
Ca007 -53 21 -16
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Figure 18 is a Biplot analysis of tuber yield of the tested varieties across the 8 test
locations. The biplot shows the position of each variety in relation to the 8 test locations. The
two components of the biplot (PC1 and PC2) account for 80.1% of the toiafiorann the
original data set. Four of the test locations are near the center of graph. Only the two Loes
experiments (Loll and Lol10) and Betano 2010 are quite some distance from the center. Loes
2011 is psitioned above and to the left the center, athBetano 2010 is positioned below and to
the right of center. This suggests that rank order of varieties in20idsis quite different to that
of Betano 2010. Imddition the test site Loes 20%({s well to the right of the center, suggesting
that theras no correlation between varieties yields in Loes across the 2 years (ie. 2010 and 2011),
and no correlation between Lo2810 and Betano 2012. Flooding of the Loes 2011 trial may
account for this effect.

Scatter plot (Total - 80.11%6)

Loll
-+

Dall .
-+ Aill
*Ba10+— Bell -+ Lol10

+BelO

PC1 - 60.46%

Genotype scores
+ Environment scores

Figurel8. Biplot of multiyear cassava data 20R811.

2.3.2 Cassava performance across sites and years

A multiyear analysis was performed on all trials at the five sites for the years 2004.
The results of this analysis are presentedable57. Of the introduced varieties, only Ca 014
and Ca 025 failed to produce a yield advantage over local cassava. The released varieties Al
Luka 2 and AiLuka 4 produced the highest average vyields of all the tested varietiesigltth y
advantages of 51% and 47% respectively. These varieties have been tested in 30 replicated trials
since 2001, and have consistently maintained a high yield advantage over local varieties. The
overall average yield for cassava for all sites and ywass21.44 t/ha. When analysed across all

53



years, a significant difference in yield was observed for both variety and location. Among the
test sites, Baucau proved to be the lowest producing and Loes the highest.

During the 2008 2011 testing period, élocal varietyMantegahas performed better
than in previous testing years with a yield advantage of 36% over the other two local varieties.
This is worth notice as it is a very popular variety among Timorese farmers who value its yellow
colour and goodaste.

Table57. Multi-year cassava replicated trial yields by variety and location,-2008.

Average yield by locatiod0082011(t/ha) Variety
. average yield, Yield adrantage over
Variety ;
all locations average local (%
Aileu Baucau Betano Loes Maliana (t/ha)
Ca 013 16.61 7.12 29.38 55.60 13.96 24.5 41
Ca 014 15.26 3.38 15.15 10.29 11.34 11.0 -36
Ai-Luka?2 24.94 8.08 30.99 53.98 12.96 26.1 51
LocalMantega 12.12 7.58 26.67 45.20 13.54 21.0 36
LocalMerah 11.68 7.10 17.59 34.18 6.21 15.3 -
Ca 025 14.98 9.02 26.35 22.62 4.68 155 -10
Ai-Luka4 19.04 8.35 38.90 53.23 8.05 255 47
Ca 036 25.07 5.30 29.76 52.60 11.33 24.8 43
Ca 040 14.74 5.33 11.39 46.81 16.25 18.9 9
Ca 042 24.39 6.99 30.98 47.42 10.28 24.0 38
Local Etuhare 11.34 5.31 19.21 35.55 6.90 15.7 -
Ca 101 13.77 4.23 31.27 41.59 10.23 20.2 17
Ca 102 10.69 7.30 31.50 40.34 10.73 20.1 16
Ca 103 18.78 4.65 22.52 45.00 6.85 19.6 13
Ca 104 9.30 3.69 34.20 42.03 15.57 20.9 21
Ca 105 15.66 6.86 25.07 54.58 17.87 24.0 38
Ca 106 11.75 5.24 32.92 32.51 11.66 18.8 9
Ca 107 21.30 9.00 35.30 38.57 18.57 24.5 42
Ca 108 15.24 5.71 26.80 44.63 16.60 21.8 26
Ca 109 16.20 7.69 34.18 34.13 19.11 22.3 28
Location average 16.14 6.40 27.51 41.54 12.13 | Overall average
production(t/ha)
21.44
f prob (Variety) f prob (Location)
<0.001 0.008

* This figure represents the yield advantage over the average yield of other local varieties.

Starch content was also analysed across years with thésrpeedented iTable58. A
significant difference was found for variety and the variety*location interaction, but not for
location alone. The released varieties were on par with local varieties for starch.conten
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Table58. Multiyear cassava replicated trial starch content by variety,-2008.

. Average starch Starch content
Variety average -
Variety starch content, all production advantage over
locations (% (t/ha) average local

(%)

Ca @3 21.0 55 -13

Ca 014 212 3.1 -12

Ai-Luka?2 25.4 6.8 6

LocalMantega 26.0 5.3 13*

LocalMerah 21.1 3.4

Ca 025 22.1 4.3 -8

Ai-Luka4 23.9 6.6 0

Ca 036 24.7 6.8 3

Ca 040 231 4.5 -4

Ca 042 24.1 6.1 0

Local Etuhare 24.9 3.6

Ca 101 238 5.2 -1

Ca 102 259 5.6 8

Ca 103 216 4.9 -10

Ca 104 278 6.6 16

Ca 105 29.92 7.6 24

Ca 106 265 5.2 10

Ca 107 272 7.1 13

Ca 108 27.0 6.3 12

Ca 109 28.3 6.3 18

chi prob Variety <0.001

chi prob Location 0.516

chi prob Variety x Location <0.001

* This figure represents the starch congahiantage over the averagfeother local varieties.

Conclusions

The good performance dhi-luka2 and Ai-luka 4 during the 201011 testing years
provide continued support for their choice as released merieThese varieties have consistently
maintained a high yield advantage since 2001 and have proven popular with Timorese farmers.
Despite the popularity of the released varieties, a high number of Timorese farmers also select
one or more local varietiess those which they wish to continue planting. The local variety of
most merit isMantegawhich proves to be highly popular at farmer field days, and is rated very
highly for its buttery yellow colour. This suggests that improved varieties of a sioolaur
may prove to be popular.

The multiyear yield and starch analyses found Ca 014 and Ca 025 as having both a lower
yield and lower starch content than local varieties. Their low performance indicates that they can
be excluded from future trials.

The pssibility of releasing Ca 109 as an industrial cvegs raised duringear This
variety yields well and has good starch content. Because it is bitter, this variety is less
susceptible to rodent predation and is suitable for starch production onlyCaf@&eéCooperatiar
Timor (CCT) has distributed Ca 1@@idely to farmers in a project wdh buys back planting
materialand dried chips for commercial starch production. The possibilign industrial crop
being released by MAF is set to be discussednbyvariety release committee in 2013. Bitter
cassava is grown in many areas by Timorese farmers, but whether it is suitable for MAF release
is yet to be decided.
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2.3.3 Cassava OFDTs 2011-2012

CassavaOFDTs were established in four SDistricts of TimorLeste during the wet
season of 20k2012. The trial objective was to determine whether the elite cassava varieties
identified in the research stations also per
OFDTs established in 202008 which tesid Ca 15 and Ca 26. These two varieties were
released in 2009 as Auka 2 & Ai-luka 4. Root crops, particularly cassava, are notoriously
difficult to test onfarm in TimorLeste as predation by animals and premature harvest by farmers
often cause triafailures. Cassava is treated as reserve or backup food in-Lieste, and the
usual practice is to harvest tubers from the plants as needed throughout the year.

Materials and methods

Cassava OFDTs were estabéshin Maliana, Balibo, Liquica Ma and Viqueque in
20112012. Five plants in each test plot were marked and it was agreed that the farmers would
harvest these plants together with the researcher. While this system proved to be more effective
than trying to harvest the entire plot together] fadure for the 20142012 season was still over
50%. Eleven sites produced yield data. While these results do not constitute enough data for a
thorough analysis, the results are presented here as an indication of how the varieties performed.

The trialswer e conducted on farmersdé fields wi:
District based researchers located farmers who were interested in hosting trials. At each site, the
researcher laid out test plots of 5m x 5m and planted 25 cassava cuttimgsnwt 1m spacing.

The host farmers provided the | ocal variety
each site but gives an accurate indication of what farmers in Jlieste typically plant.

In each plot, five plants were marked by tiesearcher and it was agreed that they would
be harvested together with the farmer on a single day. This helps to mitigate trial failure due to
random harvesting by farmeer From the five plants harvested, an estimation of total yield was
made.

Results

The low numbers of harvested trials were not sufficient for a complete analysis and no
significant difference was determined for yield, number of tubers, or tuber weight. As shown in
Table59, Ai-luka 4 producedhe highest yield followed by Auka 2 and the local. The results
are presented graphically Figure 19 and Figure 20 demonstrating Aluka 2 and Adluka 4
produced highr yieldsthan local varietiest the majority of sites as represented by the points
above the 1:1 line.

Table59. Yield canponents for cassava OFDTs 2€A12

Variety Yield(t/ha) Yield(t/ha) Tubes per plant Weight petuber(g)
(20102011)

Ailuka 4 6.7 12.2 1.4 485.1

Ailuka 2 6.4 5.8 1.5 454.7

Local 4.5 5.0 1.3 364.5

LSD (p<0.05) ns 51 ns ns
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Conclusion

While conducting cassava OFDTs presents a number of difficulties, they provide valuable
insight into cassava cultivation in Timbaeste. Cassava remains an important contributor to the
food searity of Timorese farmers as it can be stored in the ground and harvested when needed.
The results of 2012012 OFDTs shows the 2 releasearieties provide high yieklcompared
with thelocals. In the future, researamay be abldéo include newarieties in theOFDTs as Ai
luka 2 and 4 have proved to be high yielding and popular with farmers
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2.4 Rice

2.4.1 Irrigated aromatic rice observational trials, 2012

Replicated rice trials were planted in 2012 with a selection of 16 varieties from an original
group of 33 imported from the IRRI International Finegrain Aromatic Rice Observational
Nursery (IRFAON) in 2010. The selected varieties had performed well in observational trials in
2011 and were assessed in replicated trials in Maliana and Baucau. closetd local and
previously imported higlyielding varieties were also ihmed as controls in the trials, as
outlined inTable60.

Table60. Irrigated rice varieties by code and origd®12.

Code Code origin Variety Name

M24 IRRI IR 77542551-1-1-1-1-2

M26 IRRI IR7773493-2-3-2

Matatag 2 Control Matatag?2

M37d Pakistan Basmate310

Nakroma Control Nakroma

M34 IRRI IR 8135265-2-1-2

PSBRC 82 Control PSBRC82

M19 IRRI IR7699349-1-1

M40 IRRI IR72

M20 IRRI IR775121282-1-2

M42 IRRI PsbRR 18

M29 IRRI IR 78554145-1-3-2

M31 IRRI IR 7947867-3-3-2

PSBRC 80 Control PSBRC80

M32 IRRI IR 8116639-1-2-3

M10 India RR1801

M17 Philippines PR26645B-7

MO1 Vietnam MB9855

M12 Africarice WAB450-11-1-1-P1-HB

Local President Control President

M13 Myanmar YN2610-2-2-2-1-2-1

LocalBaucau IR5 TL Baucau /Triloca

Local Atabae Dinas TL Atabae

LocalMaliana Local TL Maliana

LocalAileu IR8 TL Aileu
Methodology

Each trial consied of three complete randomized replicates with 2m by 3m plots. Seed
was soaked in water for three days and dried in the sun for one day before planting into nurseries.
Twenty day old seedlings were then transplanted into the plots with spacingcaf Aé&tween
plants and 2@m between rows. Border rows which were not included in the harvest data were
planted around the perimeter of the trial. No fertilizer was applied, and the trials were harvested
approximately100 daydater.

Data was collected ithe field and then entered intx&el spread sheets and analysed in
Genstat Discovery Edition 4 and Genstat 15. One way ANOVA in randomized blocks was used
for the analysis.
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Table61. Planting and harvest details of rice variétalls, 2012.

Location | No. of entries Nc_>. of Planting date Harvest date Days to Mean yield
replicates maturity (t/ha)

Baucau 25 3 29/02/2012 11/06/2012 103 0.9

Maliana 20 3 16/02/2012 22/05/2012 96 4.6

Aileu 25 3 23/02/12 13/6/12 111 3.4

* Total rainfall from planting to harvest date

Results

Maliana

In the Maliana trials, the average yield was 4.6 t/ha with a local variety from Aileu
showing the highest productidiable62). Of the test varieties, M 40 germed the best with a
16.7 % yield advantage over the average local production. Significant differences for yield and
all yield components except the number of tillers per plant were observed among the varieties.
Seed was not available for some vaeesi s el ected from the previ ol
and were not planted in this experiment.

Table62. Irrigated rice results, Maliana 2012.

Variety Yield (ttha) Weight of Plant Average Yield
100 seeds height at tillers/plant advantage
(9) harvest over locals
(cm) (%)

LocalAileu 5.4 2.6 72.9 17.7 18.3
M40 5.4 2.6 77.4 15.8 16.7
Local President 5.1 2.6 82.2 18.2 10.6
M34 51 2.4 77.6 17.8 10.1
PSBRC 80 5.0 2.4 79.3 17.4 9.3
M13 5.0 2.5 62.7 15.6 9.2
M42 5.0 2.4 59.7 215 8.6
Matatag?2 5.0 2.4 73.2 18.4 8.6
Nakroma 5.0 2.5 71.9 15.1 8.2
PSBRC 82 4.9 2.5 71.9 14.8 6.4
M26 4.8 2.4 64.3 16.4 3.9
M 31 4.8 25 73.6 15.5 3.6
M 19 4.7 2.4 75.5 14.7 25
M 10 4.6 25 66.6 14.2 -0.8
M 32 4.3 2.4 72.5 171 -5.9
Local Maliana 4.1 2.4 62.7 16.6 -9.9
M20 4.1 2.5 70.8 16.0 -9.9
Local Atabae 3.6 2.2 58.8 16.4 -22.2
M 37 2.9 2.2 100.3 14.3 -37.1
M29 2.7 2.4 80.7 16.7 -41.4
F prob 0.001 <0.001 <0.001 0.074
LSD 1.14 0.14 7.71 ns
CV% 14.47 3.29 6.24 13.73

The average yld for the Baucau 2012 Irrigated rice trials was quite low at 0.86 iiina
there was a significant for difference for yield and all yield components except the number of
stems with panicles his was likely caused by a water shortage that resulteduffizient water
during flowering. As in the Maliana trials, M 40 performed well, though in this trial M 17 was
the best performer with a yield advantage of 109% over the local average. The results of the
trials are presented ifable63.
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Table63. Irrigated rice results, Baucau 2012.

Yield Stems with Panicle No Weight ofPlant heighr Yield

Variety (t/ha) panicles length seeds/ 100 seeds at harvest advantage
(%) (cm) panicle (9) (cm) overlocals
(%)

M17 1.4 13.3 22.3 106.3 2.6 61.4 109.4
M40 1.4 15.0 19.4 111.6 2.6 46.2 103.6
M13 1.3 13.0 20.0 96.3 2.5 51.1 85.5
M31 1.2 16.3 20.0 83.0 2.6 62.7 73.2
PSBRC 80 1.1 13.7 20.7 92.9 2.7 51.7 60.7
MO1 1.1 12.3 22.9 113.1 25 60.7 58.4
M20 1.0 15.3 18.7 91.0 2.6 52.0 51.0
Local Atabae 1.0 13.3 20.8 86.0 2.3 52.8 48.4
PSBRC 82 1.0 11.0 19.2 85.0 2.6 52.2 48.4
M 24 1.0 13.3 17.1 89.7 2.6 55.3 47.5
M19 1.0 14.0 194 91.2 2.6 54.1 45.2
M29 1.0 14.0 20.7 99.3 2.6 59.7 435
Nakroma 0.9 14.0 21.3 95.9 2.8 51.7 38.5
M 26 0.9 14.3 20.4 110.6 2.5 60.8 35.2
Local President 0.9 14.3 22.9 120.0 2.6 71.7 33.6
LocalBaucau 0.8 15.3 19.7 83.8 2.6 54.7 18.7
M32 0.8 14.3 20.0 105.0 2.6 60.2 18.7
M42 0.8 14.7 23.8 124.6 2.6 55.3 15.5
Matatag?2 0.7 133 20.2 105.2 2.5 48.6 7.2
M10 0.8 10.7 16.7 101.0 25 56.2 15.5
LocalMaliana 0.6 13.0 18.0 83.4 2.5 54.7 -14.2
M37 0.5 16.0 19.4 105.3 1.9 42.6 -20.9
Local Aileu 0.3 13.7 17.8 86.0 2.6 61.2 -53.0
M34 0.1 12.3 20.7 91.6 2.6 46.1 -91.0
M12 0.0 10.3 20.7 111.7 2.3 61.8 -100.0
F prob <001 0.47 <.001 <.001 <.001 <.001
LSD (p<0.05) 0.44 4.27 1.13 11.60 0.25 8.98
%CV 31.7 19.1 3.4 7.2 6.1 9.9
Mean high yld. contro| 0.91 14.50 20.22 98.14 2.59 57.78
Mean locals 0.67 13.83 19.06 84.81 2.48 55.84

In the Aileu 2012 trials, two of the local checks performed well with M 34 being the best
test variety. Only yield measurements were taken at this trial, but there was a significant
difference among the varieties. The average yield for the trial wa$h8,4nd the results are
presented iMable64.
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Table64. Irrigated rice results, Aileu 2012.

Variety Yield Yield advantag
(tha) over locals (%)
LocalAileu 4.8 37.8
M34 4.7 34.0
LocalBaucau 4.6 28.0
PSBRC 80 4.3 225
M31 3.9 10.5
M26 3.8 8.6
M40 3.8 7.6
M20 3.7 6.0
M13 3.7 4.5
PSBRC 82 35 0.3
MO1 3.5 -0.6
Nakroma 3.5 -0.9
M19 3.4 -2.9
Matatag2 3.3 -4.8
M32 3.2 -8.3
M42 3.2 -9.5
M17 3.1 -11.1
M29 3.1 -11.4
M37 3.0 -14.0
M24 2.9 -16.2
Local Atabae 2.4 -32.7
Local President 2.2 -35.9
LocalMaliana 2.1 -39.4
M10 2.0 -41.6
F prob <0.001
LSD 0.5
CV% 8.5

Conclusions

The results of the 2012 trials have indicated that some of the aromatic varieties tested
shaw potential and should be further tested next year. Varieties M40, M31, and M13 were
among the top varieties at all three locations. Rice thabrino r
at farmer field days as something that farmers are interesteantingl. If a high yielding variety
from the IRFAON group can be identified, it would likely prove to be popular with Timorese
farmers. Also of note is the local President which produces a reddismezblgrain. This is also
a highly desirable qualitygnd if further testing proves an adequate yield for the variety it may
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2.4.2

Upland rice observational trials, 2012

desi

re to

pl ant it

agai n.

Upland rice QOryza sativa..) is grown by approximately 14% of Timorese farmers and is
thought to have been planted on the island inRRoguguese times. i mostcommonly grown
in the Dstricts of Baucau, Viqueque, Oecusse, and Bobonaro, with lesser qsabtiieg

observed in most otherifricts. In October 2010, Seeds of Life imported 100 varieties of upland

rice from the International Upland Rice Observatiddarsery (IURON) at IRRI. These varieties

were selected for their adaptation to conditions similar to Timor, higher yield potential, and a
shorter growing season than Timorese local varieties.
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performing varieties fnm last year were selected for testing alongside three local checks from
Baucau and Viqueque.

Materials and nethods

The trial was planted at Darda research station in Baucaisiict at an elevation of 683
meters above sea level. Seed was sourced fnen2@11 observation trials and plot size was
limited to 2nf due to the small amount of seed available. The seed was primed by soaking for
three days, and then dried in the sun for one day before planting. Plant spacing was 20cm x 20cm
and 3 seeds were guited per hill. The trial was planted 22 November 2011 and harvested
according to the maturity of each variety. A complete randomized block design was utilized,
with three replicates. A total of 222 mm of rain fell on the trial from planting to harvest.

Analysis

Data was entered into an Excel spread sheet and analysed using GenStat 15. As there was
no row or column effect on yield, the data was analysed by one way ANOVA in randomized
blocks. In order to normalize the data, a square root transforma#isrused for the analysis.

The original untransformed yield data is also included here. The results of the top 29 entries and
those for the locals in the 2012 trial are outlinedatle65.

Table65. Yields and yield components of upland rice trials, Darasula, 2012.

Variety SQRT Yield :]D Iant 100 seed Seeds/ Density Disease Daysto

) eight : . Seeds/plant +

Yield (t/ha) (cm) weight (g) panicle plants/m2 scoré harvest

ROO03 1.26 1.58 65.0 2.09 160 12.67 62 2 126
RO12 1.24 1.55 53.9 2.10 135 9.33 51 2 140
RO54 1.16 1.35 47.6 2.05 132 9.83 103 3 140
RO46 1.14 1.31 66.5 2.68 249 9.50 88 2 148
RO98 1.12 1.25 57.3 2.47 96 11.00 55 3 140
RO50 1.10 1.20 38.3 2.46 73 11.50 42 3 145
RO102| 1.08 1.16 64.7 2.46 168 15.50 81 3 140
RO21 1.07 1.14 63.1 2.60 115 13.00 115 2 140
RO28 1.07 1.13 38.0 2.41 220 5.17 79 3 126
RO64 1.04 1.08 56.0 2.46 198 13.33 59 2 126
RO29 1.02 1.03 54.8 2.21 478 8.33 93 3 126
RO06 1.00 1.01 75.9 2.29 197 8.83 67 4 126
RO43 0.99 0.98 40.5 2.50 272 12.33 75 3 140
RO59 0.97 0.94 58.4 2.54 197 9.17 126 3 126
RO22 0.94 0.89 53.8 2.28 210 9.00 76 3 148
RO52 0.94 0.88 59.7 2.16 148 9.67 93 3 148
RO41 0.94 0.87 31.2 2.42 266 10.00 67 3 140
RO47 0.93 0.87 59.5 2.46 142 8.33 42 3 148
RO32 0.92 0.85 55.6 2.34 153 7.67 105 3 126
RO26 0.91 0.83 59.3 2.63 105 9.83 85 3 147
RO17 0.91 0.82 54.4 2.46 183 11.33 125 2 126
RO62 0.91 0.82 55.6 2.35 189 12.17 86 3 140
R0O30 0.89 0.79 49.6 2.38 189 9.33 91 3 126
RO36 0.86 0.74 56.8 2.17 480 8.33 103 3 126
RO72 0.86 0.73 6.3 0.11 203 9.31 88 3 162
RO48 0.82 0.67 74.1 2.59 140 8.50 83 2 140
RO02 0.81 0.66 75.4 2.31 179 11.33 48 3 126
RO10 0.80 0.65 52.5 2.29 90 6.67 84 3 140
RO99 0.80 0.64 52.2 2.70 216 13.50 240 2 126
RLB 0.75 0.57 46.9 2.38 109 9.33 94 4 162
RLMB 0.44 0.19 38.8 2.22 484 5.13 82 3 148
RLL 0.20 0.04 48.1 2.34 205 10.17 92 3 148
F prob | <.001 <.001 <.001 <.001 <.001 0.13 0.784
LSD 0.51 0.74 0.15 52.91 5.09 ns ns
% CV 41.7 6.3 6.1 17.9 33.8 9.9 38.4

+ Diseae scores are on a 1 to 5 scale with a score of 1 for no incidence and 5 for heavy infestation.
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Resultsand discussion

While all varieties were affected by brown spot to some extent, many of the top yielding
ones showed a level of infestation similar tolighter than the local checks. Despite some
occurrence of brown spot, yields for most improved varieties were much higher than local checks.

Yield advantages were calculated using the predicted means from the ANOVA compared
to the average vyield of lat varieties. The majority of the introduced varieties out yielded the
local average, with the top three varieties yielding over five times that of the local average. Yield
advantages for the 12 varieties yielding over 1 ton per hectare are presérabt66.

Table66. Top yielding upland rice varieties, Darasula 2012.

Variety Yield (t/ha) Yield advantage
over average
local yield(%)

RO03 1.58 585

RO12 1.55 574

RO54 1.35 500

RO46 1.31 485

RO98 1.25 463

RO50 1.20 444

RO102 1.16 430

RO21 1.14 422

RO28 1.13 419

RO64 1.08 400

RO29 1.03 381

RO06 1.01 374

Conclusion

It is clear from the yield advantages of the improved varieties that there is great potential
to improve the prodttion of upland rice in Timeteste. Brown spot had the same or lower
incidence among improved varieties as it did with local checks. Further testing at multiple sites
should be conducted in the coming years to test the top yielding varieties in ditfpltemd rice
growing areas of Timor.

2.4.3 Rice OFDTs 2011-2012

Rice OnFarm Demonstration Trials (OFDTs) were esiabkd in 5 districts and 8 sub
Districts of TimorLeste in the 20112 wet season.The trial objective was to determa@ whether

a pomising new rice variety denti fied in replicated trials
under far mer s 06 aghe eslioepmVatatagc2vas dompared with the released
variety, Nakromaandt he f ar mer sdé | ocal variety

Materials and methods

Twenty nine OFDTs were sown in three of the six agro ecological zones (AEZS) in
Timor-Leste. These included the SDistricts of Aileu, Balibo, Baucau, Liqui, Maliana,
Vemasse, Venilale and Viqueque. The trialere monitored by eight researcher&arners
received kg bags of the released variety Nakroma and@@060Matatag. Farmers supplied their
own seed to establish a plot of the local variety which was used as a chechl check
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included d&d Portuguese varieties (e.g. Nona Portu), Indonesianeties (e.g. President,
Membramo), and more recent releases from IRRI (e.g. IR64).

Seed wasisually first planted ira nurseryto grow healthyseedlingsbefore theywere
transplanted to a paddy field. As in previous years, the actualptaated to eachariety (dot
size) varied according to eac hthefteatvametiesamnl thé u n d
local were grown side by side in one paddi(here possible, a 5m x 5m area was used for each
plot. However at some sites smaller samplesiwere taken. Much of the process establishing
rice OFDTs was no differemt thatdescribed in the aize chapteof this report

Researchervisited thesites an average of 6 times betwg@dantingandharvest. At each
visit they recorded different inforation about the OFDT Data collection protocols monitored
progress of the trial/demonstration.In-season measurements included plant condition,
identification of pests and diseases, wilting and other plant symptoms.

After harvest, the wet threshed grawas weighed. A sample of grain was also weighed,
then dried and weighed again. The ratio of dry grain to wet grain from this sample was used to
convert the weight of the harvested plot into a dry weight equivalgihtof the weights quoted
in the resuls and discussion section are for paddy rice (dry, threshedjlied weights).

Analyses

Data from the 29 harvested trials was first enteredarits Excel spread sheet database
before being transferred for further analysis in Genstat Discovery Editiéticé. yield data was
analysed by ANOVA (Unbalanced Linear Model) with variety and AEZ as constant factors in the
model once the other locational factors had been tested.

Analyses wereconducted for those trials where yield data was recorddds allowed
test varieties to be compared to both released and local varieties in a much more balanced way.

The influence of a wide range of factors on rice yields was testedrn, each factor was
added to the model, one at a time. If they were significantatiter was kept in the model, and if
they were nossignificant the factor was discarde@nce a significant factor was identified, the
interaction of that factor and variety was also tested for significance at the P<0.05 level.

Results

Rice OFDTs were catucted on a wle range of soil texture, pH|jope and elevation.
Elevation of OFDT sites ranged from about saeel to almost 1,10fhaslin Aileu SubDistrict.

The average of soil pH across the OFDT test sites was 7.2, ranging from 6 folddh
propation of sites waslefined as neutral (pHB)
Trial loses and seed restriction for planting

A total of 46 rice OFDTs were planted with 29 producing useable yield data.

Variety

The yield advantage of Matatag and Nakroma over the local was not signdicaat|
despite the fact that the local appeared to yield lowable67, Figure21).

Table67. Rice yields of OFDT Varieties 2012012

Variety Yield (t/ha)
Local 2.10
Matatag 2 2.57
Nakroma 2.75
LSD=(P<0.05) ns
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Figure21 demonstrates graphically the yield relationstbptween the local and twest
varieties. The difference in scale of the axes tine graph with Nakroma and Matatag
demonstratex slight yield reductionn several siteshbut some wide differences of yield above
local at the same sitege also shownThis gives encouragement tllamore comprehensive set
of trials may show thavlatatagwill be competitive witlihelocal variety.

A significant difference irrice yield between &-District was evident (F Pr. <.001).
Most varieties yielded best Menilale Sub-District and worst in VemasseuB District (Table68).
In this table the yield figures confeom greater number of trials that contained a test variety and
thereforeare a more reliable estimatd the Sub-District effect. There was no significant
interaction between vaaty and 8b-District. The higher yield othereleasd variety is consistent
across 8b-Districts except VemasseMatatag 2produced good yield in MalianauB-District
and worst in VemasseauB-District.
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Figure21l. Comparison of 2 test rice vatigs and local, 2022012
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Table68. Mean OFDT rice yelds (t/ha), SuDistricts, 20112012

Yield of
SubDistrict mean Yield of Matatag 2 Yield of
District SubDistrict  yield(t/ha) local(t/ha) (t/ha) Nakromay(t/ha)

Aileu Aileu Villa 1.3 1.1 15 1.4

Balibo 15 1.3 1.6 1.6
Bobonaro  Maliana 3.1 2.5 3.3 3.4
Liquisa Liquica Villa 2.7 2.6 2.7 3.1

Baucau Villa 2.4 1.9 2.8 2.5

Vemasse 1.1 1.0 1.2 1.2
Baucau Venilale 4.0 3.1 * 4.8
Viqueque  ViquequeVilla 2.7 2.0 3.1 2.9

LSD=(P<0.05) 1.340

F.Pr 0.002

CV% 54,17

Agro Ecological Zones (AEZ) and 1eld

Yield resultsfor each variety in each AEZ \ehe tested are presentedTiable 69. There
was asignificant effect (F Pr0.025) of AEZ on rice yield at differembcatiors. There was no
interaction between variety and AEZ with either data Sételds were found to be lower at
higher elevation sites

Table69. Mean yields (t/ha) of rice OFDTs by ZE20112012

AEZ AEZ mean yield Yield of local Yield of Matatag 2 Yield of Nakroma
(t/ha) (t/ha) (t/ha) (t/ha)

3 2.5 2.2 2.6 2.8

4 0.9 0.8 0.6 15

5 2.7 2.1 3.1 2.9

LSD=(P<0.05) 1.88

F.Pr 0.025

CV (%) 53.5

Agronomic factor affecting yield

The influence of a wide range of characters was testdtid¢areffect on rice yieldTable
70). Half of the testeccharacters wre found to have an influenca grain yield. Thesavere
SubDistrict, AEZ, sol texture and kevation.No significant effect was measured &wil pH, soil
colour, seedlingper hill of variety.

Table70. Significance of Factors affecting rice yiefdFDTs 201312012
Factor Significanc€p=0.05)

Variety

AEZ

SubDistrict
Elevation
Seedlings per hill
pH

Soil texture

Soil colour

X <X X< <L<LX
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Soil texture

Soil texture had a significant effect on rice yield across the test sites. Fine clay yielded the
highest followed by saty loam (Table 71). Those soils classified as clay loam and heavy clay
was the lowest yielding. No interaction of soil texture and variety was evident.

Table71. Effect ofsoil texture of ice yield 20112012
% of OFDTs

Soil Texture harvested Yield (t/ha)
Clay loam 4 0.9
Fine clay 24 3.2
Heavy clay 4 0.6
Sandy loam 58 2.5
Silty loam 10 2.0
LSD=(P<0.05) 14
Conclusion

The released variety Nakroma contindedperform vell under all conditions as did the
new test variety, Matatag 2. Further research across a larger number of sites is required to
evaluate the performance of Matatag 2 further.
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2.5 Peanuts

2.5.1 Replicated trials, 2011-2012

Peanut Arachis hypogaed..) lines tested by SoL were sourced from ICRISAT in India.
These were selected by ICRISAT breeders for their adaptation to conditions similar to those
found in Timor. Most of those included in the replicated trials were imported in late 2009. The
first repicated trials on these varieties were conducted in 2000. Peanut variety trials have
been conducted for a number of years which allowed the selection ofsediigd variety,
Utamua (PT 05) for release in 2007.

During the 20112012 cropping season, o peanut replicated trials were conducted at
Aileu, Baucau, Betano, and Loes. Baucau and Aileu did not however produce a viable harvest.
Characteristics of the varieties used in the trials are as preserfiall@v2. Local ctecks were
similar to the previous years6 trials.

Table72. Variety details, replicated peanut trials, 22012

SoL Code Name Botanical type Seed skin
colour
Utamua (PT 05) ICGV 88438 Spanish bunch Brown
PT 21 Local Mean Timorese local Red
PT 22 Local Boot Timorese local Brown
PT 14~ ICGV 96165 Virginia Red
PT 20 ** ICGV 99017 Spanish bunch Brown
PT 124* ICGV 97120 Spanish bunch Red
PT 131* ICGV 97100 Virginia Brown
PT 132* ICGV 97131 Virginia Brown
PT 133* ICGV 97135 Virginia Brown
PT 134* ICGV 97137 Virginia Brown
PT 136* ICGV 98180 Virginia Brown
PT 137* ICGV 98184 Virginia Brown
PT 138* ICGV 98187 Virginia Brown
PT 141~ ICGV 99171 Virginia Brown
PT 142* ICGV 99174 Virginia Brown

* Medium-duraton cycle  ** Foliar disease resistant

Methodology
Yields, yield advantages and yieldomponents

Trials were successfully held in Betano and Loes during the wet season e?@A1A
total of 10 new varieties were tested in each trial together hwethicommended Utamua variety
(PT 05), PT 14, PT 20 and two local varieties which acted as checks.

All sites contained three replicates of 88. Complete randomized blocks were used.
Planting hills (one seed per hill) were spaced atm®& 20 cm correspoding to maximum plant
densities of 1t 12 plants/m2. Neither fertilizer nor irrigation was applied. Trials were planted
between October and December 2011 and harvested from March to Mayr 20167 Q).

Table73. Planting and harvest details of peanut varietal trials, 200P

. Number of Number of Planting Mean yield
Location . . Harvest date
entries replicates date (t/ha)
Manufahi (Betano) 15 3 15/12/2011  03/05/2012 0.77
Liquica (Loes) 15 3 11/10/2011 Mar/Apr 2012 1.82

A number of parameters were recorded during plant growth, starting with emergence rates.
Flowering as well as the impact of diseases was monitored.
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At harvest, all plants were dug, dried and weighed. The weight of fresh and therdglry po
were measured. Yield and plant densities were measured from the whole plot. The yield
components pod and seed dry weight, number of seeds per pod were obtained from plot samples
of 100 pods. The number of pods per plant, the shelling percentages (frameights) and the
seed yield (without shell) were obtained from the previous parameters.

Data at each site were analysed separately using GenStat Edition 15 where analysis of
variance or REML analysis was used in order to determine varietal effectsaniébgsis
performed depended on the presence of row and/or column effects omgield74).

Table74. Statistical testssed in the analysis of the 202012 peanut varietal trials

Station Row/Col effets  Test Type
Betano No ANOVA Oneway in Randomized blocks
Loes Column REML AR1 Random on Row

Yield advantages were calculated from the resulting predicted means over the average of
the local varieties. The existence and degree of correlation betivegredicted means of the
yields and of the other parameters were then examined using a Simple Linear Regression. As
yield ranges differed greatly from one trial to another, individual regressions were run (as
opposed to running one regression over ahd®ts) in order to determine whether correlations
were significant. The percentage of variability accounted for is equivalent to an adjusted R2.

Resuls
Yields and yield advantages

Table 75 presents the dry pod yields at eaite for all tested varieties, as well as the
overall yield advantages over the local checks.

Variation among sites was very noticeable with Betano station yielding poorly. Utamua
performed particularly poorly this year at Betano. This could have bdeeniced by reasonably
good rainfall immediately before and after planting but having no rainfall in the second week
after planting. Establishment rates were also much lower in Betano with the majority of plots
having less than 2 plants/m>.

The top yieldig varieties were PT 137 and PT 131 with average yields of 1.75 and 1.66
t/ha, which corresponds to yield advantages of 90% and 80% respectively above locals. Ranking
between the two sites was however very different with PT 137 being contained withirittme bo
half of variety yields in Betano.

69



Table75. Peanutields and yielcadvantages, 2012012

Yield
Yields (t/ha) Averages advantages (%
Variety within site
St.  Yield Yield adv
Betano Loes dev. (tha) (%) Betano Loes

PT 137 088 2.6 |0.87 1.75 90 143 78
PT 131 120 21 |046 1.66 80 229 43
PT 136 098 2.3 |0.65 1.63 77 168 54
PT 141 1.29 1.9 |0.28 1.58 71 255 26
PT 138 091 22 |0.64 1.56 69 151 49
PT 133 119 18 |031 150 63 228 23
PT 142 039 25 |1.06 1.44 57 6 69
PT 14 116 1.7 |0.28 1.44 56 219 16
PT 21 032 21 090 1.22
PT 20 1.0 1.3 |010 1.20 30 201 -12
Utamua (PT 05)] 0.33 2.0 |0.83 1.17 27 -9 35
PT 132 061 16 |052 1.12 22 67 11
PT 124 029 14 |057 0.86 -6 -21 -3
PT 134 054 09 021 0.74 -19 47 -36
PT 22 041 0.8 |0.21 0.62
F Prob. <0.001 0.035
LSD 0.14 0.99
%CV | F Stat 10.6 2.35
Mean site 0.77 182|053 1.30
Mean locals 0.36 1.48 |0.56 0.92

Yield components and other parameters

The predicted means for the yield qgooments and other parameters associated with the
yield are detailed ifable76.

Most yield and yield components had significant varietal differences within station.
Interestingly the significant differences were much strongéiogs where the overall yield was
only marginally significant. It is not surprising that Betano did not reach significance for a
number of components given the low overall yield observed there. Vast differences can be
observed between pladensities at t different siés. Utamua again was highlighted by its large
pod and seed weights. Conversely its shelling percentage was among the lowest.

Little correlation was found between the yield components and overall yield at both
research stations. It was only irelation to plant density when investigated using linear
regressions that any kind of trend was recognized. Here the percentage of variability accounted
for (adjusted B was still a modest 36% for Betano and 19% for Léégufe22).
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Table76. Peanut yields and yield components, replicated trials 2011/12

Variety Dry pod Plants/ff Weight of Pods/Seeds Weight of 10 Shell (% dry
yield (t/ha) at harvest100 pods (g plant pod seeds (Q) weight)
Betano
PT 137 0c 1.6 153 20.3 1.8¢ 10€ 68
PT 131 1z 1.8 120 6.7 1.9¢ 87 73
PT 136 1.c 1.2 145 22.9 1.8C 10z 7C
PT 141 1.2 14 111 10.9 1.8(C 83 75
PT 138 0¢c 1.9 133 10.7 1.7¢ 94 71
PT 133 1z 1.8 157 14.5 1.9C 117 75
PT 142 04 1.0 131 10.8 1.8¢ 90 68
PT 14 1z 15 139 14.3 1.7¢ 101 73
PT 21 02 1.1 137 12.3 1.91 94 68
PT 20 1.1 1.9 143 7.3 1.6C 10€ 75
PT 05 0.2 11 164 8.3 1.7¢ 11¢ 74
PT 132 0€ 15 147 6.6 1.77 10¢ 74
PT 124 0.2 07 130 15.8 1.8¢ 94 73
PT 134 0t 15 134 10.9 181 10C 75
PT 22 04 1.8 127 8.3 1.71 92 72
Mean site 0 15 138 12.0 1.81 10C 72
F Prob <0.001 0.027 0.046 <0.001 n.s 0.01z2 n.s
LSD( p OO0 . | 0.12 0.7 28 6 0.2 18 7
%CV 11 28 12 28 8 11 6
Loes
PT 137 2€ 4.2 132 1.8¢ 95 71
PT 131 21 54 111 1.8¢ 82 74
PT 136 23 57 146 1.4¢ 10E 72
PT 141 1¢ 6.2 131 1.97 99 7€
PT 138 22 53 124 1.3¢ 95 75
PT 133 1€ 4.6 150 1.82 11¢ 79
PT 142 25 85 131 1.22 94 72
PT 14 17 55 137 1.7t 99 72
PT 21 21 34 158 2.3¢ 107 69
PT 20 2 43 128 1.37 90 7C
PT 05 2C 6.0 160 1.52 111 6¢
PT 132 1€ 6.7 138 1.11 107 7€
PT 124 1.4 43 131 1.7¢ 95 73
PT 134 0. 5.0 154 1.8¢ 114 75
PT 22 0.6 27 150 1.81 102 68
Mean site 1.8z 5.19 139 1.67 101 73
F Prob 0.03t 0.002 <0.001 <0.001 <0.001 <0.001
LSD( p OO0 . | 1.C 0.9 4.3 0.1 3.C 1.z
F Statistic 24 45 7.1 4.€ 5.2 8.6
1.4 3.0
1.2 * ﬂ 25 L 4 —
- R2=0.3631 » : ”_
T 1.0 * = R2 = 0.194W
o )/Q c 2.0
S 0.8 2.: * e
T 06 & o $
$ £1.0 *
> 0.4 re “ ¢ > Y
0.2 0.5
0.0 w w w w w 0.0 x x w w \
0.0 0.5 1.0 1.5 2.0 25 00 20 40 6.0 80 100

Plants / m2 at harvest

Plants / m2 at harvest

Figure22. Yield and plant density correlation at Betano (left) and Loes (right)
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Conclusions

With two of the four research stations not producingiable harvest and a third
producing a very low overall yield it was difficult to have a lot of confidence in the varietal
differences observed. There was also an absence of strong correlations between yield and yield
components.

The poor results for Utanauare disappointing and raise questions about its ability to
thrive in low rainfall environments, particularly around planting. However it is now a widely
accepted variety throughout the country with farmers expressing high approval and preference to
use Uamua ahead of local varieties. It is important to keep reinforcing the importance of soaking
the seed before planting to assist in achieving a good establishment.

Given the limited useability of the yield data recorded during this year further replicated
trials will need to be conducted in the following years to trgdoformthe yield potential of the
new varieties at various sites and agro ecological zones within Timor Leste.

2.5.2 Replicated trials, multi-year, multi-location analysis

Materials andmethods

Six successful peanut trials were impkamted over the period from 202011 to 2011
2012 (2 years) at 4 different sites (Aileu, Baucau, Betano and Loes), testing the performances of
15 varieties.

Crosssite analyses were conducted using BiPlda&er(Stat Edition 15) in order to
evaluate the performance and consistency of the tested varieties across years and locations
(genotype / environment).

Results

Mean site yield performances varied from 0.17 t/ha to a maximum of 1.81 t/ha (Baucau
2011 and Les 2012 respectively) with only two sites yielding over 1 (freble77).

This dataset included 88 data points (location and season x variety combinations). The
same fifteen entries were used in each of the six trials. 79%riabildy within this data was
accounted for in the BiPlot. A BiPlot visualising how varieties performed by environment
(year/season and location) is representedHigu¢e 23). Data on this Biplot is partitionebly
quadrant.

Utamua remains amongst the top yielding varieties when averaged over both years. It was
however also amongst the most variable in this dataset. PT 131 and PT 142 yielded best over the
six trials.

In terms of the BiPlot produced, this demoat#s graphically the big yields achievable in
Loes compared with the other research stations. There was no variety that decisively
outperformed the others at Loes in 2012 but PT 142 had a clear advantage in 2011 followed by
Utamua. PT 137 performed bestBatano.

Conclusions

Some poor results in 2011 and the failure of half the trials in 2012 prevented the
identification of a variety from the new set of entries to move forward to on farm testing. It is
hoped that better growing conditions in the comyegrs may afford the opportunity to identify
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one or two high yielding varieties from this set that consistently outperform Utamua and provide
an alternative to that variety as recommended for widespread dissemination to Timorese farmers.

Table77. Variety yields across research stations in 2011 and 2012

Mean Yield St. Yield

AlL11 BAU11 BET11 LOE11 |BET12 LOE 12 (t/ha) dev  adv.
Utamua 0.68 0.33 1.17 2.31 0.33 2 1.1 0.78 95
PT 14 0.38 0.23 1.23 0.95 1.16 1.7 0.9 0.50 62
PT 20 0.39 0.08 1.35 0.65 1.1 1.3 0.8 0.47 40
PT 21 0.17 0.45 0.72 0.32 2.1 0.8 0.70
PT 22 0.01 0.09 0.69 0.48 0.41 0.8 0.4 0.29
PT 124 0.45 0.13 0.72 1.45 0.29 1.4 0.7 0.52 27
PT 131 0.51 0.16 0.86 2.09 1.2 2.1 1.2 0.74 98
PT 132 0.76 0.10 0.72 1.30 0.61 1.6 0.8 0.48 46
PT 133 0.28 0.11 0.87 1.48 1.19 1.8 1.0 0.61 64
PT 134 0.39 0.07 0.78 1.30 0.54 0.9 0.7 0.39 14
PT 136 0.28 1.04 0.70 0.98 2.3 1.1 0.68 82
PT 137 0.79 0.11 1.04 0.77 0.88 2.6 1.0 0.76 78
PT 138 0.94 0.34 0.49 1.77 0.91 2.2 11 0.67 90
PT 141 0.44 0.07 0.56 1.78 1.29 1.9 1.0 0.69 73
PT 142 0.49 0.42 0.34 2.97 0.39 25 1.2 1.11 104
Local av.| 0.09 0.09 0.57 0.60 0.37 1.45 0.58
Average 0.46 0.17 0.82 1.38 0.77 1.81 0.92 0.63

Scatter plot (Total - 78.59%0)

LOE 12
+

BET
+

LOE 11
+O

PC1- 56.07%

Genotype scores

Environment scores
+

Convex hull

Sectors of convex hull

Figure23. Biplot analysis (15 peanut varieties in 6 environments, 2011 & 2012)
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2.6 Temperate cereals

2.6.1 Wheat and barley replicated trials, 2012

Both wheat(Tritium aestivumL.) and barley lordeum vulgarelL.) are grown in the
higher altitudes of TimeLeste. One Wotd Food Program report (2006) indicates that
approximately 5% of total calorie intake in the country is derived from these crops. Although not
a staple for a majority of farmers in Timbeste, it is a very important source of energy for rural
inhabitantsin steep high altitude areas where rice is not grown and maize yields are low. The
grain of both crops can be stored for long periods and are easy to prepare for cookingis Grain
pounded to grits and boiledto a porridge to be eatavith vegetablesrd beans.

Replicated trials of both crops were installed at Fatulia in theCBstioict of Venelale in
the District of Baucau and at Urulefa Research station, Maubisse. Unfortunately the trials at
Urulefa become waterlogged after heavy rains and arepotted here.

The trial at Fatulia was installed at an altitude of 88l which is quite low compared to
farmersdo fields in Maubi sse where wheat and
these cereals are found at similar altitudes in thénitycof Venilale and nearby farmers
considered this site to be suitable for the trial.

The soils were slightly alkaline atpd of 8. Eight, onenetre long rows were sown with
two seeds per hill spaced at & between hill§1 m? per plot) Wheat was fanted on 05 April
2012 and harvesd between 05 July and 29 J@912. The barley was sown on 06 April 2012
and harvested 1B9 July2012. The trials consisted of 3 replicates in a randomized complete
block design The trials were neither fertiizedmo i r r i gat ed as per the f

Results
Wheat

Grain yieldsaveraged just under Ot/ha across all plotSrable78).
Table78. Wheat yields and yield components, FatululianNale 2012

Variety Yield % Plant Plant Head Grainghead 100 grain weight
(ha) germination  pop. height length (9)
at 2 weeks (/plot) (cm) (cm)
Attila 0.34 66 52 59 9.7 52.3 4.1
Braham 0.39 92 52 65 8.8 43.2 4.0
Chara 0.69 93 64 61 71 32.8 4.0
Correl 0.74 73 61 54 7.3 47.2 4.2
Derrimut 0.40 80 59 57 6.4 43.5 4.2
Gladius 0.42 85 53 55 7.0 40.8 3.7
Kennedy 0.33 69 52 54 8.5 55.7 44
Local tibaa 1.31 92 64 106 117 42.9 38
PRL/2*Pastor 1.38 80 64 68 9.6 54.8 3.8
Rees 1.34 97 64 56 79 49.9 45
SB 196 W 0.59 69 57 66 11.0 60.3 4.0
SERI BABAX 020 1.35 88 63 67 9.4 57.5 38
SERI BABAX 025 0.43 96 53 54 16.0 47.8 3.7
Wee Bill 1 0.91 95 62 62 106 60.7 36
Yitpi 0.42 95 63 57 8.9 50.5 4.1
Young 0.72 76 62 55 6.9 39.3 42
Zebu 0.42 79 56 57 8.5 53 3.9
ZWC 0437 IBWSN  0.29 82 56 62 8.2 51.8 46
Mean 0.69 84 59 62 9.1 49.11 4.0
Fprob <.001 0.7 0.11 <.001 0.16 0.003 0.10
LSD 0.51 33.7 10.83 25 54 12,5 0.62
CV% 44,5 24.3 11.10 2.5 35.7 15.4 9.3
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