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Objetivos misionales

El Instituto Nacional de Innovacién
Agraria (INIA), es ente rector del Sistema
Nacional de Innovacion Agraria, adscrito al
Ministerio de Desarrollo Agrario y de
Riego (MIDAGRI).

El INIA realiza investigacién, transferencia
de tecnologia, asistencia  técnica,
conservacion de recursos genéticos,
produccion de semillas, plantones vy
reproductores, y tiene la responsabilidad
de establecer los lineamientos de politica
de los servicios de extension
agropecuaria, en coordinacion con los
actores que los prestan.

de Agraria

Iniciamos el ciclo de
innovacion agraria,
mediante investigacion
basica y aplicada.

Investigacion
para el agro

Desarrollamos

paquet,es_ Somos la autoridad
tecnologicos y Desarrollt_) y Ente rector técnica normativa a
transferimos transferencia de del SNIA nivel nacional en
conocimiento en tecnologias materia de innovacién

cultivos, crianzas y

agraria (D.L. 1060)
forestales.

Mediante bancos de

Conservacion de gerr_nOpIasma _ de
la agro cultivos y crianzas,
i . preservamos y
biodiversidad valoramos o

recursos genéticos.
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Innovacion Agraria

Subdireccion de Promocion
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Conservacion y valoracion de bancos de germoplasma

59 colecciones de Germoplasma

»  Ambito de accion en 21 EEA

* 14,899 accesiones de cultivos

* 31investigaciones en caracterizacién agromorfolégica y molecular

3,050 camélidos sudamericanos (unidades animales)
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Generacion de variedades mejoradas

Triticale; 2
Avena forrajera; 6
Trigo; 21
\ ' Arroz; 18

Camote; 7

- Caupi; 2

Quinua; 11

Algodon; 4

Frijol; 23

\ Camu camu, ryegrass; 2
\\ Haba; 10

Kiwicha; 4

Papa; 36

Ajo, lenteja, oca, pallar, cafia; 5

) ) MAD; 20
Maiz amilaceo; 13 Cebada; 3

194 4-11

variedades 36 razas
tecnologias

Fuente: Direccidn de Gestidn de Innovacidn Agraria, INIA 2022
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Jos 3,000 a 4,100 msnm /L papa en el Pert, es uno de los
alimentos de mayor accesibilidad
para sus habitantes.

INIA 332 - “PERU mil familias dependen
BICENTENARIO” tiene un buen econbmicamente de
tamano y textura ideal para este cultivo
la actividad gastronémica "

QuUINUA
INIA 441 -SENOR DEL HUERTO

Nueva variedad de Quirizea

de 30 por
Rentabilidad econémica en 50%
Resistente a plagas como la
rancha y alternaria
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Proyectos de Agricultura de Precision
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USO DE IMAGENES SATELITALES

Google Earth

*Figura 2. Imagen de un conjunto de parcelas en Sarinena (Huesca). De izquierda a derecha, imagen de alta resolucion de G
color de Landsat? (29 de Septembre de 2018) = imagen compesicien color de Sentinel-2A (28 de Septiembre de 2018) — ima;

*Figura 3.Imagen d= NOVI de Sentinel-2A (22 de Septiembores de 2018) — imagen B
SPIDERwebGIS®, AgriSat Iberia —.

AGENCIA ESFPACIAL DEL PERU
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Creacion del servicio de agricultura de precision en
los departamentos de Lambayeque, Huancavelicq,
Ucayali y San Martin en cuatro departamentos

CUIL: 2449640
2023
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Predicciones de rendimiento de hibrido de maiz (Zea mays) bajo
estrés hidrico utilizando imagenes multiespectrales obtenidas de
ta del Perd

A

- Objetivo: Predecir el rendimiento de
maiz bajo estrés hidrico mediante

indices de vegetacion.

« Estado: Se tiene la data procesada de
05 fechas evaluadas, se ha
p.rOCGSCIdO en . ,el SOftWCIre Figura 1. Reconocimiento del area de estudio y toma de
Pix4ADbmapper las imdagenes RGB vy imagenes con RPAS y sensores
multiespectrales. Se calcularon 16 = :
indices de vegetacidon para las 12
parcelas de investigacion

-----

« Avance: E| cultivo estd en estado de
crecimiento y en fase vegetativa.

Figura 4. Datos estadisticos de la investigacion

Figura 2. Indices de vegetacion calculados.
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Evaluacion de estrés hidrico con iméagenes térmicasy
multiespectrales desde RPAS en el cultivo de frijol (Phaseolus
vulgaris) en la costa peruana

S0

+ Objetivo: Predecir el rendimiento de
frijol mediante indices de vegetacion.

« Estado: Se tiene la data procesada de
19 fechas evaluadas, se ha procesado
en el software PixdDmapper las
imdagenes RGB y multiespectrales. Se

- 2 2y Y e S ® N " > N
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Figura 3. Campo de frijol, campaiia 2022

Figura 1. Reconocimiento del area de estudio y toma de

calcularon 16 indices de vegetacion imégenes con RPAS y sensores..

van a definir los indices de vegetaciéon Y= T P

que se utilizardn para readlizar su .Y o Ll

cdlculo. ol 1
s SN ges : Al E
®) T A :

« Avance: El cultivo ya fue cosechado y [ |

se estd procesando los datos il

tomados en campo para iniciar la ]

redaccion del articulo cientifico. CYR—

ETo_100

Figura 2. Datos tomados en campo Figura 4. Datos estadisticos de la investigacion
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Predicciones de rendimiento de trigo (Triticum aestivum)
utilizando iméagenes multiespectrales obtenidas de RPAS en la

Objetivo: Predecir el rendimiento de
frijol mediante indices de vegetacion.

Estado: Se tiene la data procesada de
19 fechas evaluadas, se ha procesado
en el software Pix4dDmapper las
imdagenes RGB y multiespectrales. Se
calcularon 16 indices de vegetacion
van a definir los indices de vegetacion
que se utilizardn para realizar su
cdlculo.

Avance: El cultivo ya fue cosechado y
se estd procesando los datos
tomados en campo para iniciar la
redaccion del articulo cientifico.

https://youtu.be/vJehrODQNOA

Instituto Nacional de innovacion Agraria
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Figura 1. Reconocimiento del area de estudio y toma de
imagenes con RPAS y sensores..

Figura 3. Distirbucion de la siembra en Campo de
Trigo, campaiia 2022

Figura 2. Célculo de indices de vegetacion Figura 4. Datos estadisticos de la investigacion
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Prediccion del rendimiento de frijol ( Phaseolus vulgaris L.)
utilizando indices de vegetacion basados en sensores remotos
multiespectrales UAV en zonas daridas de Peru

+ Objetivo: Predecir el rendimiento de
frijol mediante indices de vegetacion.

IMPACT
. drones 295

an Open Access Journal by MDPI

CERTIFICATE OF ACCEPTANCE

IN
Certificate of acceptance for the manuscript (drones-2250369) titled:

Yield Prediction of Four Bean (Phaseolus vulgaris) Cultivars Using Vegetation Indices Based on Multispectral
Images from UAV in an Arid Zone of Peru

Authored by:

David Saravia; Lamberto Valqui-Valqui; Wilian Salazar; Javier Quille-Mamani; Elgar Barboza; Rossana Porras-
Jorge;
Pedro Injante; Carlos I. Arbizu

has been accepted in Drones (ISSN 2504-446X) on 26 April 2023

by e

Basel, April 2023

Figura 1. Reconocimiento del area de estudio y toma de

imagenes con RPAS y sensores.. Figura 2. Rendimiento por parcelas de

investigacion

Figura 3. Mapas de indices de vegetacion Figura 4. Datos estadisticos de la investigacion
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Predicciones de rendimiento de cuatro hibridos de maiz (Zea
mays) utilizando imégenes multiespectrales obtenidas de RPAS
en la costa del Perd

agronomy

Article

Yield Predictions of Four Hybrids of Maize (Zea mays) Using
Multispectral Images Obtained from UAV in the Coast of Peru

David Saravia 207, Wilian Salazar ', Lamberto Valqui-Valqui 110, Javier Quille-Mamani

1,3
’

Rossana Porras-Jorge /27, Flor-Anita Corredor !, Elgar Barboza 4, Héctor V. Vasquez 47,
Andrés V. Casas Diaz 2 and Carlos L. Arbizu *©
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Abstract: Early assessment of crop development is a key aspect of precision agriculture. Shortening
the time of response before a deficit of irrigation, nutrients and damage by diseases is one of the
usual concemns in agriculture. Early prediction of crop yields can increase profitability for the
farmer’s economy. In this study, we aimed to predict the yield of four maize commercial hybrids
(Dekalb7508, Advanta9313, MH_INIA619 and Exp_05PMLM) using vegetation indices (VIs). A total
of 10 VIs (NDVI, GNDVI, GCI, RV, NDRE, CIRE, CVI, MCARI, SAV], and CCCl) were considered for
evaluating crop yield and plant cover at 31, 39, 42, 46 and 51 days after sowing (DAS). A multivariate
analysis was applied using principal component analysis (PCA), linear regression, and r-Pearson
correlation. Highly significant correlations were found between plant cover with Vs at 46 (GNDVI,
GCI, RVI, NDRE, CIRE and CCClI) and 51 DAS (GNDVI, GCI, NDRE, CIRE, CVI, MCARI and CCCI).
The PCA showed clear discrimination of the dates evaluated with VIs at 31, 39 and 51 DAS. The
inclusion of the CIRE and NDRE in the prediction model contributed to estimating the performance,
showing greater precision at 51 DAS. The use of unmanned aerial vehicles (UAVs) to monitor crops
allows us to optimize resources and helps in making timely decisions in agriculture in Peru.

Keywords: vegetation indices; precision farming; hybrid; phenotyping; remote sensing

1. Introduction
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Metodologia para la evaluacion de cultivos de palto (Persea
americana Mill) mediante diferentes tecnologias de medicién

METHODOLOGY FOR AVOCADO (Persea americana Mill.) ORCHARD e
EVALUATION USING DIFFERENT MEASUREMENT TECHNOLOGIES R
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Avocado crop (Persea americana Mill.) is of great commercial importance Rl SV A B Saraa:
due to its high profitability. However, it is being affected by various diseases D.., Valqui, L. ., Salazar, W. . ., & Arbizu
and pests that affect yield and reduce fruit quality. The aim of this research Berrocal, C. (2022). METHODOLOGY FOR . . . .
’ r r r

was to develop methodologies for the evaluation of avocado plantations AVOCADO (Persea americana Mill) ORCHARD Flgura L. Cornparacwn de metOdOIOglaS' Flgura 2. Estadisticas extraidas.

EVALUATION USING DIFFERENT
MEASUREMENT TECHNOLOGIES . Chilean
early detection of the incidence of diseases or damage due to stress in the Journal of Agricultural & Animal Sciences, 38(3),

stem. A plot of 0.7 ha. was evaluated, with a total of 44 individuals using 259-273. https://doi.org/10.29393/CHJAA3S-
| Field-Map technoloay (dasometric and morphological characterization) 25GTER10025

using different non-destructive technologies for rapid phenotyping and

Peri
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Andlisis de los cambios de cobertura y uso de suelo (LULC) en el
bosque seco del Perd usando iméagenes Sentinel 2 y Google Earth

environmental sciences K\
proceedings M

Proceeding Paper

Cover and Land Use Changes in the Dry Forest of Tumbes
(Peru) Using Sentinel-2 and Google Earth Engine Data *

Elgar Barboza 2", Wilian Salazar ', David Galvez-Paucar 3, Lamberto Valqui-Valqui ', David Saravia !,
Jhony Gonzales 3, Wiliam Aldana 3, Héctor V. Visquez 2" and Carlos 1. Arbizu '+

check for
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Abstract: Dry forests are home to large amounts of biodiversity, are providers of ecosystem services,
and control the advance of deserts. However, globally, these ecosystems are being threatened by
various factors such as climate change, deforestation, and land use and land cover (LULC). The
objective of this study was to identify the dynamics of LULC changes and the factors associated
with the transformations of the dry forest in the Tumbes region (Peru) using Google Earth Engine
(GEE). For this, the annual collection of Sentinel 2 (S2) satellite images of 2017 and 2021 was analyzed.
Six types of LULC were identified, namely urban area (AU), agricultural land (AL), land without
or with little vegetation (LW), water body (WB), dense dry forest (DDF), and open dry forest (ODF).
Subsequently, we applied the Random Forest (RF) method for the classification. LULC maps reported
accuracies greater than 89%. In turn, the rates of DDF and ODF between 2017 and 2021 remained
unchanged at around 82%. Likewise, the largest net change occurred in the areas of WB, AL, and
UA, at 51, 22, and 21%, respectively. Meanwhile, forest cover reported a loss of 4% (165.09 km?) of
the total area in the analyzed period (2017-2021). The application of GEE allowed for an evaluation
of the changes in forest cover and land use in the dry forest, and from this, it provided important
information for the sustainable management of this ecosystem.

Keywords: forest remote sensing; Random Forest (RF); temporal series; biodiversity

1. Introduction

Engine

Figura 1. Reconocimiento del area de estudio y
georreferenciacion de cobertura y uso de suelo.

Figura 2. Identificacion de las clases de cobertura y uso
de suelo.
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Figura 3. Mapas de distribucion espacial de los LULC para el

bosque seco; a) 2017 y b) 2021.
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Figura 4. Mapa de transferencia de clases LULC en el area de
estudio y b) mapa de transferencia de clases LULC en AP.
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Deteccion de marchitamiento por Fusarium en banano a través
de imagenes multiespectrales UAV y aprendizaje automatico en
la costa norte del Pera

« Objetivo: Evaluar el estado de
cultivos de banano afectados
por Fusarium.

S anos 2 anos 6 meses 3 meses 1 mes

SENASA confirma
Brote de Fusarium

Proceso metodologico para la deteccion de marchitamiento por Fusarium en
banano.
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Promocion y uso de variedades
tolerantes a sequia a traves de la
propagacion de Microtubeéerculos
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Produccion de micro tubérculos de papa tolerantes a sequias
2023

Potencial de produccion de semillas de papa — POl 2023

Capacidad

Area habilitadas

Capacidad . . . . .. . ‘
. . potencial de micro [para produccién de .. Produccion de | Potencial de area
EEA Variedades POtenCI?I d'e tubérculos (Semilla| Semilla Basica | e el semilla Basica I (tn)| habilitada (ha)
plantulas in vitro 2t
prebasica) (ha)
Yungay
Canaan | INIA 303 Canchan 7,500 262,500 5 105,000 134 67
Tumbay
Yungay
Andina
Santa -
Ana Unica 14,000 490,000 9 196,000 249 125
INIA 303 Canchan
Amarilis
Yungay
Bai Andina
anos Unica 20,000 700,000 13 280,000 356 178
del Inca =
INIA 303 Canchan
Amarilis
Total 41,500 1,452,500 26 581,000 739 370

N° de productores
beneficiados: 12,384

il \ y
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Produccion de micro tubérculos de papa tolerantes a sequias
con demanda adicional

S/ 2,655,000

Potencial de produccion de semillas de papa

Capacidad < -
. P . Area habilitadas ‘.
Capacidad potencial de .. | Produccion de ., X 3
. . . , para produccion . . . Inversion total |Potencial de area
Variedades potencial de micro tubérculos . . . _|semilla Basica | -~
. . . de Semilla Basica (S/) habilitada (ha)
plantulas in vitro (Semilla I (ha) (tn)
prebasica)
Amarilis 50,000 1,750,000 32 573 450,000 286
Yungay 40,000 1,400,000 25 458 360,000 229
Unica 35,000 1,225,000 22 401 315,000 200
Poderosa 25,000 875,000 16 286 225,000 143
Canchan 25,000 875,000 16 286 225,000 143
INIA 3.34 45,000 1,575,000 29 515 405,000 258
Llapanchispaq
INIA 330 Winay 45,000 1,575,000 29 515 405,000 258
INIA 326 Shulay 30,000 1,050,000 19 344 270,000 172
Total 295,000 10,325,000 188 3,379 2,655,000 1,690

N° potencial de productores
beneficiados: 56,564

Estaciones Experimentales Agrarias
EEA Andenes — Cusco

EEA Banos del Inca — Cajamarca

EEA Canaan — Ayacucho

EEA Illpa — Puno

EEA Santa Ana—Junin—= -
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Produccion de micro tubérculos de papa tolerantes a sequias

Potencial beneficiarios

N° potencial de productores beneficiados: 56,564

Con
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Departamento Provincia Distrito N° Beneficiarios

Chiara 1,263

Acocro 1,523

Huamanga Vichos 1,019

Socos 1,743

Los Morchucos 1,851

Ayacucho / EEA Cangallo 292
! Canaé{\ Cangallo Chugschi 1,296
Paras 804

Tambo 1,876

La Mar Anco 758

Huanta 1,263

Huanta Uchuraccay 1,026

Cutervo 493

Cltervo Socota 1,841

Querocotillo 1,871

Pimpingos 1,362

Tacabamba 460

Chota 250
Cajamarca / EEA Chota Lajas 1,588
Bafios del Inca Chiguirip 366
e Encafiada 1,657

Namora 1,522

Huasmin 473

Celendin Oxamarca 132
Sorochuco 1,514

Sucre 670

Departamento Provincia Distrito N° Beneficiarios
Ocongate 428
Quispicanchi Urcos 1,008
Marcapata 294
Paucartambo 953
Cusco / EEA Andenes Paucartambo Challabamba 962
Colquepata 1,115
Paruro Huanoquite 1,505
Omacha 483
i Anta 1,172
Limatambo 1,539
Tarma Huasahuasi 953
Palca 475
Concepcion Cochas 1,529
Junin / EEA Santa Ana Comas 1,247
Acolla 1,711
Jauja Sincos 1,857
Pomacancha 558
Ayapata 1,567
Catabaya Usicayos 832
Ituta 763
Saman 503
Azangaro Azangaro 895
Puno / EEA lllpa Caminaca 977
Taraco 323
Huancane Huancane 823
Pusi 406
llave 1,026
LD Pilcuyo 1,747
Total 56,564




Apllcacmn y desarrollo de
herramientas moleculares
modernas para el estudio
genético
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Genetic Diversity and Population Structure of Capirona
(Calycophyllum spruceanum Benth.) from the Peruvian Amazon
Revealed by RAPD Markers

Carla L. Saldana 1@, Johan D. Cancan 1, Wilbert Cruz ', Mirian Y. Correa 20, Miriam Ramos 3, Eloy Cuellar 3 and

Carlos L. Arbizu *
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Primer articulo de estudios genéticos en capirona en el Pery

Direccién de Desarrollo Tecnolégico Agrario, Instituto Nacional de Innovacién Agraria (INIA), Av. La Molina
1981, Lima 15024, Peru; carla18317@gmail.com (C.L.S.); clgjohan@gmail.com (J.D.C.);
wilberteruz2002@gmail.com (W.C)

2 Facultad de Ciencias Biologicas, Universidad Nacional Pedro Ruiz Gallo, Juan XXIII No 391,

Lambayeque 14013, Peru; miryacormell5@gmail.com

Facultad de Ciencias Forestales, Universidad Nacional Agraria La Molina, Av. La Molina s/n, Lima 15024,
Peru; miriam.pi l@gmail.com (M.R.); eloycuellar@lamolina.edu.pe (E.C.)

*  Correspondence: carbizu@inia.gob.pe

Abstract: Capirona (Calycophyllum spruceanum Benth.) is a tree species of commercial importance
widely distributed in South American forests that is traditionally used for its medicinal properties
and wood quality. Studies on this tree species have been focused mainly on wood properties,
propagation, and growth. However, genetic studies on capirona have been very limited to date.
Currently, it is possible to explore genetic diversity and population structure in a fast and reliable
manner by using molecular markers. We here used 10 random amplified polymorphic DNA (RAPD)
markers to analyze the genetic diversity and population structure of 59 samples of capirona that were
sampled from four provinces located in the eastern region of the Peruvian amazon. A total of 186
bands were manually scored, generating a 59 x 186 presence/absence matrix. A dendrogram was
generated using the UPGMA clustering algorithm, and, similar to the principal coordinate analysis
(PCoA), it showed four groups that correspond to the geographic origin of the capirona samples
(LBS, Irazola, Masisea, Inapari). Similarly, a discriminant analysis of principal components (DAPC)
and STRUCTURE analysis confirmed that capirona is grouped into four clusters. However, we
also noticed that a few samples were intermingled. Genetic diversity estimation was conducted
considering the four groups (populations) identified by STRUCTURE software. AMOVA revealed the
greatest variation within populations (71.56%) and indicated that variability among populations is
28.44%. Population divergence (Fgt) between clusters 1 and 4 revealed the highest genetic difference
(0.269), and the lowest Fi was observed between clusters 3 and 4 (0.123). RAPD markers were
successful and effective. However, more studies are needed, employing other molecular tools. To
the best of our knowledge, this is the first investigation employing molecular markers in capirona
in Peru considering its natural distribution, and as such it is hoped that this helps to pave the way
towards its genetic improvement and the urgent sustainable management of forests in Peru.

Saldana et al. 2021. Forest 12(8), 1125.
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Dendrograma de 59 muestras de capirona basado en 10 marcadores RAPDs

Saldana et al. 2021. Forest 12(8), 1125.
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Unlocking the Complete Chloroplast Genome of a Native Tree
Species from the Amazon Basin, Capirona (Calycophyllum
Spruceanum, Rubiaceae), and Its Comparative Analysis with
Other Ixoroideae Species

Carla L. Saldaia 1, Pedro Rodriguez-Grados 120, Julio C. Chavez-Galarza 1, Shefferson Feijoo 3,

Juan Carlos Guerrero-Abad *©, Héctor V. Vasquez

and Carlos I. Arbizu *
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Abstract: Capirona (Calycophyllum spruceanum Benth.) belongs to subfamily Ixoroideae, one of
the major lineages in the Rubiaceae family, and is an important timber tree. It originated in the
Amazon Basin and has widespread distribution in Bolivia, Peru, Colombia, and Brazil. In this
study, we obtained the first complete chloroplast (cp) genome of capirona from the department of
Madre de Dios located in the Peruvian Amazon. High-quality genomic DNA was used to construct
libraries. Pair-end clean reads were obtained by PE 150 library and the Illumina HiSeq 2500 platform.
The complete cp genome of C. spruceanum has a 154,480 bp in length with typical quadripartite
structure, containing a large single copy (LSC) region (84,813 bp) and a small single-copy (SSC) region
(18,101 bp), separated by two inverted repeat (IR) regions (25,783 bp). The annotation of C. spruceanum
cp genome predicted 87 protein-coding genes (CDS), 8 ribosomal RNA (rRNA) genes, 37 transfer RNA
(tRNA) genes, and one pseudogene. A total of 41 simple sequence repeats (SSR) of this cp genome
were divided into mononucleotides (29), dinucleotides (5), trinucleotides (3), and tetranucleotides

AN WM £ e e Ao EIFS I a et VAT T T Tk e
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Calycophyllum spruceanum
chloroplast genome
154,480 bp

b

2535
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/

O hypothotical chioroplast reading frames (ycf)

Primer reporte del genoma cloroplastidial de capirona.
Saldana et al. 2022. Genes 13(1), 113
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NC_049160 Leptodermis scabrida
NC_049155 Paederia scandens
NC_053762 Foonchewia guangdongensis
NC_047302 Morinda citrifolia

NC_053818 Gynochthodes cochinchinensis
NC_053701 Uncaria rhynchophylla

NC_041149 Neolamarckia cadamba

NC_034698 Mitragyna speciosa
MZ151891 Cinchona officinalis
NC_044102 Antirhea chinensis
NC_008535 Coffea arabica

NC_030053 Coffea canephora

CM023130 Gardenia jasminoides
NC_050962 Fosbergia shweliensis
NC_049078 Scyphiphora hydrophytlacea
OK326865 Calycophyllum spruceanum

NC_036300 Emmenopterys henryi

NC_040962 Lonicera hispida
o

suaproiqny
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Arbol filogenético de genomas cloroplastidiales de 19

especies de la familia rubidcea.
Saldana et al. 2022. Genes 13(1), 113
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Calycophyllum spruceanum chloroplast, complete genome

GenBank: OK326865.1
FASTA  Graphics

Go to: |
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0K326865 154480 bp DNA circular PLN ©7-NOV-2021
Calycophyllum spruceanum chloroplast, complete genome.

0K326865

0K326865.1

chloroplast Calycophyllum spruceanum

Calycophyllum spruceanum

Eukaryota; Viridiplantae; Streptophyta; Embryophyta; Tracheophyta;
Spermatophyta; Magnoliopsida; eudicotyledons; Gunneridae;
Pentapetalae; asterids; lamiids; Gentianales; Rubiaceae;
Ixoroideae; Condamineeae; Calycophyllum.

1 (bases 1 to 1544890)

Saldana,C., Arbizu,C., Rodriguez-Grados,P., Chavez-Galarza,J.,
Feijoo,S., Guerrero-Abad,J.C. and Maicelo-Quintana,J.

Unlocking the complete chloroplast genome of capirona
(Calycophyllum spruceanum Benth., Rubiaceae), a native tree species
from the Amazon basin

Unpublished

2 (bases 1 to 1544890)

Saldana,C., Arbizu,C., Rodriguez-Grados,P., Chavez-Galarza,J.,
Feijoo,S., Guerrero-Abad,J.C. and Maicelo-Quintana,J.

Direct Submission

Submitted (28-SEP-2021) Direccion de Desarrollo Tecnologico
Agrarlo, Instltuto Nacional de Innovacion Agraria, Av. La Molina

https://www.ncbi.nim.nih.gov/nuccore/OK326865
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Gendmica del arbol de la quina

La quina peruana en peligro de extincion

s 5 - GenomeScope Profile
El arbol nacional de Peru libra una batalla para sobrevivir P

len:618,778,901bp uniq:77.1% het:0.996% kcov:48.4 err:0.194% dup:3.25% k:21
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Arbizu et al. 2021. Mitochondrial Grdfico del perfil gendmico de la quina

DNA Part B 6. 2781-2783 Saldana et al. En preparacion.
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Jasminum fluminense NC_042272 b

Jasminum tortuosum NC_034691

Jasminum sambac NC_034694 Jasmineae

IDIII Jasminum polyanthum NC_042273
Jasminum nudiflorum NC_008407 ]

Olea europaea subsp. maroccana NC_015623

... - P PN
A : o 100t Olea europaea ON_767107

N Olea europaea subsp europaea “‘ ) 1 109! Olea europaea subsp. cuspidata NC_015604

chloroplast genome 100 Olea lanea NC_042278
155,886 bp E Olea paniculata NC_042460 Oleeae

" Osmanthus aff.armatus Besnard NC_042263
1001'|L Osmanthus cooperi NC_053565
Picconia excelsa NC_042466
Forestiera angustifolia NC_042782
100/[ Forestiera isabelae NC_036981

] Forsythia mandschurica NC_048504 ]
J_m{iForsythia X intermedia NC_036982 Forsythieae

100
100

[l photosystem |

[l photosystem li / 3 [ : B gt
B Dot E?é / ik \%& - Abeliophylum distichum NC_031445 :
[C] NADH dehydrogenase gg £ 58 S—— Myxopyrum hainanense NC_O47485 Myxopyreae

[ RubisCO large subunit
[l RNA pol

0 ribost;):l:ﬁni?:;s (ssu) L Calycophyllum spruceanum OK326865.1
M ribosomal proteins (LSU)

I transfer RNAs

H ribosomal RNAs 0.02
[ clpP, matk
[l other genes
[] hypothetical chloroplast reading frames (ycf)
Genoma cloroplastidial de Olea europea. Arbol filogenetico de Olea europaea.

Saldana et. al. Sometido Saldana et al. Sometido
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del pepino duice

Solanum muricatum)

Pepino dulce

W photosystem |

M photosystem Il

[ cytochrome b/f complex
[0 ATP synthase

[C] NADH dehydrogenase
I RubisCO large subunit
B RNA polymerase

] ribosomal proteins (SSU)
[ ribosomal proteins (LSU)
M transfer RNAs.

M ribosomal RNAs

[ clpP, matk

M other genes

[ hypothetical chloroplast reading frames (yc)

Solanum muricatum

chloroplast genome
155,681 bp

g
mhCay

Genoma cloroplastidial pepino dulce
Saldana et al. 2022. Data 7: 123.
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Revealing the Complete Chloroplast Genome of an Andean
Horticultural Crop, Sweet Cucumber (Solanum muricatum), and
Its Comparison with Other Solanaceae Species
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Saldana et al. 2022. Data 7: 123
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(Cucurbita moschata)

Cucurbita moschata

chloroplast genome

Frutos de loche = ‘ Genoma cloroplastidial.
Saldana et al. En preparacion.
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° H H Article
Prlm.er g.e.nOtlpado del banco de germoplasma de Assessment of the Genetic Diversity and Population Structure
tarwi utilizando marcadores moleculares basados

of the Peruvian Andean Legume, Tarwi (Lupinus mutabilis),
en secuenciamiento. - UNALM. Huaringa et al. with High Quality SNPs

2023 . DlverSIty 15 . 437 . Pu bl icado Amelia Huaringa-Joaquin *, Carla L. Saldafta >, David Saravia (", Sady Garcia-Bendezi 77,

Pedro Rodriguez-Grados *, Wilian Salazar 2, Felix Camarena !, Pedro Injante ? and Carlos L. Arbizu 2*

Departamento de Fitotecnda, Facultad de Agronomia, Universidad Naclonal Agraria La Molina,

* Primer reporte del genoma de un arbol milenario L Mol o/ L 1502, er

< Direccidn de Desarrollo Teanoldgico Agrario, Instituto Nacional de Innovacion Agrana (INIA),

de olivo. - DRGB. Saldana et.al . Mitochondrial R e

Departamento de Suelos, Facultad de Agronomia, Universidad Nacional Agraria La Molina,

DNA Part B: Resources. Sometido sy apdrap e

Facultad de Clencias, Universidad Nacional José Faustino Sanchez Camidn, Av. Mercedes Indacochea Nro. 609,
Huacho 15136, Peru
*  Correspondence: carbizu@inia.gob.pe

Abstract: Lupmus mutabilis Sweet (Fabaceae), “tarwi” or “chocho”, is an important grain legume

o Desa rrOI IO d e u n p rog ra m a d e m ej O ra m ie ntO in the Andean region. In Peru, studies on tarwi have mainly focused on morphological features;
7 4. . . . . however, they have not been molecularly characterized. Currently, it i possible to explore the genetic

ge n et I CO d e C u Itlvo d e aJ O (A lllum Sa tl vum L' )) parameters of plants with reliable and modern methods such as genotyping by sequencing (GBS).

a p | ica n d 0o Ia b i Otecn 0o I og I’a en eCOti pos d e am pI ia Here, for the first time, we used single nucleotide polymorphism (SNFP) markers to infer the genetic

diversity and population structure of 89 accessions of tarwi from nine Andean regions of Peru. A

d ive rsid a d a d a pta d oS a Ia S con d iCiO nes d e I Va I Ie d e chack for total of 5922 SNPs distributed along all chromosomes of tarwi were identified. STRUCTURE analysis

updates revealed that this crop is grouped into two clusters. A dendrogram was generated using the UPGMA

Ca ﬁ ete . Un iversidad de Caﬁete. E 1] P roceso Citation: Huaringa-Joaquin, A, clustering algorithm and, like the principal coordinate analysis (PCoA), it showed two groups that

Seldafia, C.L.; Sersvia, D; correspond to the geographic origin of the tarwi samples. AMOVA showed a reduced vaniation
GarchsBenderd. = between clusters (7.59%) and indicated that varability within populations is 92.41%. Population
odrguer-Crados, P.; S W. < - 3
L e e I divergence (Fu) between clusters 1 and 2 revealed low genetic difference (0.019). We also detected a
Camarena, F; Injante, P; Asbiza, C.L = B 3 i F
negative Fi for both populations, demonstrating that, like other Lupinus species, tarwi also depends

Assessarent of the Genetic Diversity linat SNP o ful and eff - £ h : s in thi
il Pl Bhiching ok on cross-pollination. markers were powerful and effective for the genotyping process in this
germplasm. We hope that this information is the beginning of the path towards a modern genetic

Persnvaan Andean Legume, Tarws
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cion de bosques con tecnologia

El arbol de la quina

Forma parte de
nuestro Escudo
Nacional.

Pertenece al género:
chona

17 de las 24
Cinchonas especies del
arbol de la quina
crecen en el Peru.

La quina llega a
medir 24 metros
de alto.

Su tronco tiene un
diametro de
60 centimetros. 53y

Zonas del pais
donde se puede
encontrar

Cajamarca
(Jaén, San Ignacio,
Chota, Cutervo,
Santa Cruz, Hualgayoc
v Celendin]

Piura
(Huzncsbamb3): El arbol de la quina
tiene un componente

Huanuco
(Tingo Maria) muy solicitado en el

Vraem

(Valle de los rios

Apurimac, Ene y
Lambayeque Mantaro)
(Ferrenafe,

distrito de Caaris)

mercado Ilamado.
quinina, el cual se
extrae de la

o FIGURA 8. Germinacion de los embriones somaticos encapsula-

Il dos a los 30 dias de almacenamiento: A) 4°C y sales

Q v’ MS a 37.5 %; B) 4°C y sales MS a 50 %; C) 4 °C y sales

_ | A e MS a 100 %; D) 20 °C y sales MS a 37.5 %; E) incubados

e a 20 °C y 50 % sales MS; F) 20 °C y sales MS a 100 %;

Toe! ' G) 25°C y sales MS a 37.5 %; H) 25 °C y sales Ms a 50%;
1) 25°C y sales MS a 100%.

Puno
(sandia)

La poblacion de
la quina, fuera de las
areas naturales
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* Estudio de genotipado de algarrobo utilizando marcadores SNPs. Universidad Nacional de la Frontera. En
proceso.

* Biotecnologia en la ganancia genética de “capirona” Calycophyllum Spruceanum (Bent.) y “bolaina”
Guazuma crinita (Mart.) en la amazonia peruana. Universidad Nacional de San Martin. En proceso.

* Desarrollo y aplicacion de herramientas moleculares modernas en una especie nativa y vulnerable de la
Amazonia Peruana, Lupuna (Ceiba pentandra). Universidad Nacional de Ucayali. En proceso.

* Analisis de caracterizacion molecular en papas nativas. Universidad Nac. Daniel Alcides Carrion. En
proceso.
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