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1. Final Summary
a. Brief statement of overall goal
The demand for Valencia peanut in Uganda is growing at a greater pace.
However, the producers are still growing the age-old peanut varieties, Red beauty
and Acholi white, because of their superior confectionery traits over other market
types. The major drawback about these cultivars is their low yield potential and
susceptibility to groundnut rosette disease (GRD) and late leaf spot (LLS), the
two devastating diseases with a potential to cause substantial losses to peanut
production and peanut quality. The development and release of Valencia types
with GRD and LLS resistance will help peanut farmers raise production of the
specialty peanut (Valencia type), which will result into more farm-income for
sustainable livelihood. Efforts are underway to combine GRD and LLS resistance
into the improved genetic background with Valencia characteristics. We have so
far made about 400 selections from six crosses for GRD resistance and about 225
selections from nine crosses for LLS resistance. The advanced breeding lines of
Valencia market types, developed at New Mexico State University, are in
advanced stage of evaluation prior to their inclusion in “National Performance
Trial” for release in Uganda. Seed increase of the promising lines is underway to

provide enough seed stocks once either of these lines is notified for release.

The NMS-172 project had the six specific objectives:

1: Evaluate accessions for agronomic and seed quality traits, resistance to pod rot
and tolerance to drought

2: Study population structure and diversity of US Valencia core collection
accessions using SSRs and high throughput assay?

3: Study variation in transcript abundance among drought tolerant and susceptible
lines using oligonucleotide microarrays

4. Evaluate Valencia core collection accessions for groundnut rosette disease and

late leaf spot



5: Evaluate Valencia variety Red Beauty with fungicide Abound at two locations
to access its economic impact on yield and disease.

6: To support and train two graduate students from Makerere University in Plant
Breeding and Agronomy

b. Significant Technical Achievements-Host Country (Uganda) and USA

Uganda:

* Few advanced breeding lines (Valencia types) identified for inclusion in
National Performance Trials prior to their release in Uganda, and efforts
are on to produce sufficient seeds of these selected lines for on-farm trials
and demonstration to popularize amongst the peanut farmers.
 Uganda-specific peanut breeding populations generated to select for
resistance to GRD and LLS into improved genetic background adapted to
Ugandan growing conditions.

» Few GRD and LLS resistant germplasm identified for use in peanut
breeding.

* Three high nitrogen fixing Valencia peanut germplasm identified for use
in peanut breeding.

USA:

* A high oleic Valencia peanut variety, NuMex-01, adapted to New
Mexico and western Texas, has been identified for commercial cultivation.
* Collaboration between ICRISAT and NMSU resulted in development of
several breeding populations combining resistance to drought, early
maturity and cold tolerance, which will be shortly available to NMSU for
evaluation in New Mexico and western Texas.

* A pot and field screening technique developed for evaluating resistance
to pod rot complex of diseases in peanut.

c. Significant Issues/Challenges

» Lack of trained technical personal on peanut research and development
in Uganda

Limited budget had significant constraint to achieving project objectives
* Frequent movement of personal to the project sites for conducting trials
and evaluating materials in Uganda

d. Capacity development, i.e. laboratory, field, equipment-Host Country,
us




We were able to purchase a pickup truck for the host country - Uganda by
sharing the cost with UGA 136. This has been a great help to the host
country partners undertake several on-site breeding trials for both UGA
136 and NMS 172.

e. Human Capacity/training to be listed in a table that includes:

Name Gender | Country | Degree | Completion | University Funding
Date source

Rachel F Uganda | Master May Makerere NMS-172
Nalugo 2013 University
Wambi M Uganda | Master May Makerere NMS-172
Wilber 2013 University
Julius M Uganda | Master May Makerere NMS-172
Kwesiga 2013 University
Mulindwa M Uganda | Master May Makerere NMS-172
Joseph 2013 University
Supatra F Thailand | Master August Khon Kaen NMS-172
Mahakose 2013 University
e
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2. Final Interpretation

a. Importance of Technical Achievements-

Host Country

The two-years funding support from the project enabled four
graduate students from Uganda and one from Thailand complete
their master’s degree in Agriculture. Technical collaboration and
exchange of germplasm between NMSU and NaSARRI have
strengthened peanut (Valencia types) variety development program
in Uganda. Twelve peer-reviewed research articles have been
published in reputed journals, while several posters/abstracts were
presented in workshops/conferences to highlight our work to
peanut researchers/development agencies engaged in peanut
research and development.

i. USA

The funding from the NMS-172 project was partially used to
strengthen peanut breeding at New Mexico State University
(NMSU), which will shortly release its first high oleic peanut
Variety, NuMex-01, Valencia market type, adapted to New
Mexico and Western Texas. In multi-year evaluation trials,
NuMex-01 produced an average pod yield of 4265 kg ha™. The
average pod yield of the control (Valencia-A) was 3448 kg ha-. Its
oil quality as determined by oleic (O)/linoleic (L) ratio is far
superior (O/L ratio: 18 to 25) to Valencia A (O/L ratio: 1 to 2).

b. Importance of physical and human capacity development-

Uganda
The four MS students from Makerere University, Uganda have

been exposed to various issues related to peanut improvement
(breeding, genetics, peanut quality, and host plant resistance),
which will help them to undertake peanut research and
development in Uganda.

ii. USA

NMSU awarded a short-term consultancy contract to an
international expert, and hiring of temporary post docs whose
presence at NMSU during the project period has helped Naveen
Puppala (the peanut breeder) strengthen peanut research on variety
development at NMSU.



c. Heritage left from workshops and short-term training-

Uganda
We wanted to conduct a workshop for technicians to help with

breeding techniques but we were not able to complete this aspect
of short-term training. We also wanted to train the field officers
who do on farm trials collecting data but due to restriction in
funding we were unable to complete this short-term workshop.

i. USA

We wanted to train the co-PI’s in molecular breeding by inviting
them to USA but due to fund restrictions we decided to postpone it
to next phase if this project continues.

d. Heritage left in publications

There are several publications that will be completed in 2013. Some of
those that are in preparation are listed below:

1. Okello, D.K. C. M. Deom”, N. Puppala, E. Monyo and B.E. Bravo-
Ureta. 2013. Registration of “Serenut 5R” Groundnut. J. Plant Reg.

2. Okello, D.K. C. M. Deom”, N. Puppala, E. Monyo and B.E. Bravo-
Ureta. 2013. Registration of “Serenut 6T Groundnut. J. Plant Reg.

3. Puppala, N., and S.P. Tallury. Registration of high oleic Valencia
peanut “NuMex-01". 2013. J. Plant Reg.

Master Theses:

1.

Nalugo Rachael Grace. 2013. Introgression of Rosette Virus
Resistant Genes into Exotic Valencia Varieties. August 2013.

Wambi  Wilber. 2013. Inheritance of Late Leaf Spot
(Phaeoisariopsis personata) Resistance in Valencia Groundnut.
August 2013.

Kwesiga Julius. 2013. Effects of Rhizobium Inoculation on
Growth and Yield of Elite Groundnut (Arachis hypogaea L.)
Cultivars in Uganda. August 2013.

Mulindwa Joseph. 2013. Production, Acceptability and Stability of
Pro-vitamin A enhanced Peanut Butter. August 2013.

Supatra Mahakosee. 2013. Genotypic Diversity of Traits Related to
Nitrogen Fixation in Valencia Peanut Germplasm. August 2013.



3. Final Summary of Accomplishments by Objectives

1: Evaluate accessions for agronomic/seed quality traits, resistance to pod rot
and tolerance to drought

A set of Valencia accessions, including those from US Valencia core and global core
collections, were evaluated for agronomic traits, and identified three high nitrogen
fixing germplasm, i.e., Pl 475921, Pl 536307 and Vemana, which may be used to
introgress high nitrogen fixing trait into improved genetic background. The objective
of our drought study was to identify and screen for drought tolerant lines among
Valencia core collection. For any breeding program to be successful we need to
identify germplasm lines that are tolerant to drought and at the same time yield high.
Recently a Valencia core was developed from the USDA collection using 26
morphological descriptors. In this study we grew 80 Pl's from the Valencia
core collection developed by NMSU at Brownfield, Texas under full irrigation (673
mm) and limited irrigation (419 mm). We identified few PI's (315612, 493630,
493325, 493810, 493624, 493415, 497642 and 493461) that performed better under
limited irrigation conditions compared to the check Valencia- C. The pod rot
screening could not be completed due to limitation in funding.

2: Study the genetic structure of accessions using SSRs and high throughput
assay

Using SSRs and high throughput assay, the Valencia peanut accessions from different
geographical regions were characterized for population structure and diversity, which
differentiated germplasm into different clusters, indicating the presence of genetic
diversity amongst Valencia germplasm included in this study. This is the first
extensive molecular study of Valencia peanuts. The genetic diversity detected in this
study may be utilized for selection of parents for breeding Valencia cultivars with
economically desirable traits.

3: Study variation in transcript abundance among drought tolerant and
susceptible lines using oligonucleotide microarrays

We have developed a high-density oligonucleotide microarray for peanut using 49,205

publicly available ESTs and tested the utility of this array for expression profiling in a
variety of peanut tissues. To identify putatively tissue-specific genes and demonstrate the
utility of this array for expression profiling in a variety of peanut tissues, we compared
transcript levels in pod, peg, leaf, stem, and root tissues. Results from this experiment
showed 108 putatively pod-specific/abundant genes, as well as transcripts whose
expression was low or undetected in pod compared to peg, leaf, stem, or root. The
transcripts significantly over-represented in pod include genes responsible for seed
storage proteins and desiccation (e.g., late-embryogenesis abundant proteins, aquaporin’s,
legumin B), oil production, and cellular defense. Additionally, almost half of the pod
abundant genes represent unknown genes allowing for the possibility of associating
putative function to these previously uncharacterized genes. The peanut oligonucleotide



array represents the majority of publicly available peanut ESTs and can be used as a tool
for expression profiling studies in diverse tissues.

4: Screening of Valencia core collection for Rossette and L eaf Spot

The Valencia core collection accessions were evaluated for resistance to GRD and LLS
for two seasons, and the results summarized below.

1. None of the 77 VValencia core accessions were found resistant to LLS.

2. One hundred and twelve Valencia accessions were screened for resistance to GRD for
two seasons, and identified a number of PI’s that were resistant to GRD; 493566 (best
performing line), 390432, 502023, 493688, 493810, 493666, 475913, 406718 and
493340, which may be used in breeding to develop commercial Valencia cultivars with
GRD resistance.

5: Evaluating Valencia variety Red Beauty with fungicide Abound at two locations
and its economic impact on vield and disease.

We could not conduct this study due to limitation in help from the farm crew. As rains
were delayed during 2010 all the farm crew has to concentrate on the breeding studies to
plant the material.

6: To support and train two graduate students from Makerere University in Plant
Breeding and Agronomy

The project funded four students from the Makerere University, Uganda and one student
from Khon Kaen University of, Thailand to complete their MS program, as detailed
below.

1. Ms. Rachael Nalugo, a graduate student from Makerere University, Uganda,
made crosses involving Valencia - C and NuMex-M3 (a peanut breeding line
from New Mexico State University, USA) with rosette resistant lines, Serenut 6T
and Serenut 2, and a local variety from Mali. F1’s were back crossed with
parental lines. This material is currently in F, generation with variable plant
populations: Valencia-C x Serenut 6R (10 plants); Valencia-C x Serenut -2 (15
plants); Valencia-C X Mali-1 (14 plants); NuMex-M3 x Serenut-6 (14 plants);
NuMex-M3 x Serenut-2 (10 plants); NuMex-3 x Mali-1 (9 plants in Fy).

2. Mr. Wambi Wilber, a graduate student from Makerere University, Uganda,
made crosses involving Valencia-C, Red beauty and NuMex-M3 with leaf spot
resistant lines, ICGV 03590, ICGSM 02501 and 91707. The F;’s were generated
in season 1 and back crossed with parents in season 2.



3. Mr. Julius Kwesiga, a graduate student from Makerere University, Uganda, has
taken up a field and greenhouse study for testing commercial rhizobium
inoculants in comparison to locally available strain to test its efficacy in raising
the peanut production. Preliminary evaluation revealed that commercial
rhizobium inoculants Vault and Lift gave higher pod yield compared to Histick
and MUK. Further, data analysis is in progress and plans are made to test one
more season before concluding the possible benefit of applying rhizobium
inoculants to raise peanut productivity in Uganda.

4. Mr. Mulindwa Joseph, a graduate student from Makerere University, Uganda
tested peanut butter fortified with orange-fleshed sweet potato (OFSP) and found
that it has high values of pro vitamin A, which can reduce Vitamin- A deficiency
in school age children for enhanced academic performance.

5. Ms. Supatra Mahakosee, a graduate student from Khon Kaen University has
evaluated the US Valencia core collection together with ICIRSAT Valencia
collection for agronomic traits and identified three accessions, Pl 475921, PI
536307 and Vemana for high nitrogen fixation, which may be used in peanut
breeding to select segregants with high nitrogen-fixation ability.



