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Problema Global a la Seguridad Alimentaria

- Un mayor requerimiento de alimentos # Mayor poblacion y consumo

Human influence has warmed the climate at a rate that is unprecedented
in at least the last 2000 years

Changes in global surface temperature relative to 1850-1900

a) Change in global surface temperature (decadal average) b) Change in global surface temperature (annual average) as observed and
as reconstructed [1-2000) and ohserved (1850-2020) simulated using human & natural and only natural factors (both 1850-2020)
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Problemas globales en relacion al recurso hidrico
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Acciones para la optimizacion del agua

MANEJO DEL AGUA

- Técnicas mas
eficientes de riego

- Optimizacion de
calendarios de riego

Riego Alternado con Sifones




- Alcances del Desecado Parcial de Raices (PRD) en papa

Yactayo et al. (2013)
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Agricultural Water Management 123 (2013) 65-70 2
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Agricultural Water Management
. - Treatments
ELSEVIER journal homepage: www.elsevier.com/locate/agwat
Effect of partial root-zone drying irrigation timing on potato tuber (!) CrossMark

yield and water use efficiency

Wendy Yactayo, David A. Ramirez *, Raymundo Gutiérrez, Victor Mares,
Adolfo Posadas, Roberto Quiroz

International Potato Center (CIP), Apartado 1558, Lima 12, Peru

* Jovanovic et al., 2010; Liu et al., 2006; Saeed et al., 2008; Shahnazari et al., 2007; Xie et al., 2012
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Acciones para la optimizacion del agua
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Partial Root Zone Drying (PRD)

Tl

Is Partial Root-Zone Drying More Appropriate
than Drip Irrigation to Save Water in China? A
Preliminary Comparative Analysis

b5 imat for Potato Cultivation

Junhong Qin"2® - David A. Ramirez>* .
Kaiyun Xie>” - Wenjuan Li*® - Wendy Yactayo®
Liping Jin' - Roberto Quiroz’

Potato Research
https://doi.org/10.1007/s11540-018-9393-0
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E-PRD,, L-PRD,,

E-Dl,

Item Total CO, eg/kg ha '
DI PRD
I Energy use (field) 1413.4 1189.7
Fertiliser production™ 795.7 795.7
Soil/fertiliser 304.0 304.0
Fungicides 61.5 61.5
Crop residue management 1432.2 1079.3
: Seed production 255.4 228.9
L-DI
” Total 42623 3659.1

FI = Full irrigation, DI = Drip irrigation, E = early, L = Late
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SUPERFICIE AGRICOLA BAJO RIEGO

re

RIEGO DE LA SUPERFICIE AGRICOLA

2012

1994

Miles de hectareas
1972

Riego;
2579899,9;
(36,2%)

Fuente: Instituto Nacional de Estadistica e Informatica (INE1) - IV Censo Nacional Agropecuario 2012.




SUPERFICIE Y SISTEMAS DE RIEGO
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Los estomas como indicadores claves para determinar el
estado hidrico en las plantas

Medrano et al. — Regulation of Photosynthesis of C; Plants Under Drought
Annals of Botany 89:895-905, 2002
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F1G. 3. Schematic pattern of response of photosynthesis in grapevines to

drought, using g. as a reference parameter. Three main regions are

distinguished, and the down-regulation of different photosynthetic
parameters is indicated for every region.
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Camara Térmica Infraroja
(FLIR- E60 Model)

CWST — (Trouaje — Thum)

Indice de Estrés Hidrico
(Tseca _ Thum)

del Cultivo
(CWSI)

T,.m: Temperatura Himeda (Temperatura de superficie humeda de referencia)

T__: Temperatura Seca (+13°C de la temperature del aire)

seca’



Agricultural Water Management 177 (2016) 369-378

Contents lists available at ScienceDirect

Agricultural Water Management

Deteccion de estrés temprano para
propoésitos de riego

ELSEVIER journal homepage: www.slsevier.com/locate/agwat

Defining biological thresholds associated to plant water status for ®CWM
monitoring water restriction effects: Stomatal conductance and
photosynthesis recovery as key indicators in potato

David A. Ramirez*"*, Wendy Yactayo?, Libby R. Rens¢, José L. Rolando?, Susan Palacios?,
Felipe De Mendiburu®P, Victor Mares?, Carolina Barreda?, Hildo Loayza?,

Philippe Monneveux?, Lincoln Zotarelli¢, Awais Khan®, Roberto Quiroz® Irri ation th reshold
* International Potato Centre (CIP), P.0. Box 1558, Lima 12, Peru g
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Visible Image {ra B Thermal Image /7 r7

ﬂ Sensors ﬁw\b\ry

Article

Development of an Open-Source Thermal Image
Processing Software for Improving Irrigation
Management in Potato Crops (Solanum tuberosum L.)

[nput:
(S2ySy)s (Bes by)

Output:

Gonzalo Cucho-Padin *{, Javier Rinza 2(¥), Johan Ninanya 2, Hildo Loayza 2,
Aligned Image

Roberto Quiroz >©@ and David A. Ramirez >*

Step 2: Color-based Threshold calculation Step 3: Morphological Operations

Cropped RGB image L frea Mask GRVI > 0.04 Mask M € {1,0}320%240

Step 4: Temperature Correction with FLIR metadata | =€
and Calculation of Average T

3
canopy <

Figure 2. Automatic canopy average temperature algorithm flowchart. The IRT image is presented in a
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Tratamientos de restriccion hidrica

I Control  (CWSI=0.30-0.35)
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Rendimiento de Tubérculo Seco (t / ha)
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NSNS
¢,Cuanta agua podemos ahorrar con el umbral CWSI < 0.4 (T2)?
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AV, ,: Diferencia total de agua entre CWSI <0.4 (T2) y el control (T1)
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¢, Cuanta agua podemos ahorrar con el umbral CWSI < 0.4 (T2) bajo

riego por goteo en comparacion con el riego convencional?
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Umbrales para el Indice de Estrés Hidrico del Cultivo (CWSI)
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Emisiones de Carbono por Actividad en los Tratamientos de Manejo de Agua

10,000 Colors

. Crop protection
[ Energy use (field)
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. Seed production
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(under preparation)
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ldeas finales Tecnologias de Bajo Costo

Thermal Image Processor (TIPCIP): Enabling small farmers to improve water management through
thermal analysis with open-source and user-friendly apps for Android phones.
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Pasos

4 )
Generar informaciéon con tecnologia
de bajo costo que ayude a mejorar la
prediccion de rendimiento de cultivo
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Sensores de Temperatura del Follaje
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Monitoreo de la respuesta a la sequia utilizando camaras termales en drones

Plant surface temperatures
3 ; Mean = 23.01 °C
isual and thermal infrared orthophotos - Date 1 | Max = 42,81°C
; $54223% 3877 TR Min = 15,53°C
oAb e ' Vunhi Air temperature 32.22°C
4.9%




Témporal Resolution
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Remote sensing for agriculture monitoring: Sentinel-2 features and precision agriculture

Segarra et al.. 2020. Agronomy 10(5):641




agronomy MBPI

Article
Canopy Temperature as a Key Physiological Trait to Improve
Yield Prediction under Water Restrictions in Potato

. . -, 2 - - ey - -, 2
Johan Ninanya L2(5, David A. Ramirez 12*(), Javier Rinza 1 Cecilia Silva-Diaz 2(2, Marcelo Cervantes 2,
Jerénimo Garcia 2() and Roberto Quiroz 3
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Fecha optima de siembra
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Fecha Optima de siembra - India

2000 2050

Solanum tuberosum Solanum tuberosum

Planting dates Planting dates

- January - February - January - February
- March - April - March - April

O May - June O May - June

- July - August - July - August

- September - October - September - October
- November - December - November - December




Flowchart to decide which technology use for water optimization

-More Efficient Irrigation

A .
o i (Siphons tubes) *

irrigated under

rainfed
conditions?

Do you have access 3
to HiTech ORVOLY Yes ) )
irrigation? have labor Partial Root-Zone Drying

availability? Deficit Irrigation*

Is the water
accessible when
you need it?

Yes

Do you have access ,’
to an appropriate ]

More Efficient Irrigation

- ——————

. - . A 1
Local Technlc.al Agroclimatic c‘;rlllf;its::[clt;;er;;e ’F Pressurized irrigation (Siphons tubes)* UAV-baced thermal
Committees ** > / . . . f
Click here waters ,  (Sprinkler or Drip systel'ns) : Images for watering
- L E 1 : scheduling optimization
!
Yes P 4 ’ i "f ; *
vy
Water _ _-7 UAV-based thermal UAV-based thermal
Harvesting Images for watering Images for watering

scheduling optimization

scheduling optimization .

*

* Requires extension support (National agencies, NGOs)
* Requires research support (NARS, Universities)
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CIP

CENTRO
INTERNACIONAL
DE LA PAPA

CGIAR

Ciencia para un futuro sin hambre

El CIP es una organizacion de investigacion para el desarrollo dedicada a la
papa, el camote y las raices y tubérculos andinos. Ofrece soluciones cientificas
innovadoras para mejorar el acceso a alimentos nutritivos asequibles, fomentar
el crecimiento sostenible e inclusivo de empresas y empleos, e impulsar la
resiliencia climéatica de los sistemas agroalimentarios de raices y tubérculos.
Con sede en Lima, Perq, el CIP realiza investigacion en més de 20 paises en
Africa, Asia y América Latina.

www.cipotato.org

El CIP es un centro de investigacion del CGIAR.

El CGIAR es una asociacion mundial de investigaciéon para un futuro con
seguridad alimentaria. Su ciencia es llevada a la practica por 15 centros de.
investigacion en estrecha colaboracion con cientos de socios en todo el mundo

WwWWw.cgiar.org

El CIP agradece a los donantes y organizaciones que apoyan globalmente su trabajo a través de sus contribuciones al Fondo Fiduciario del CGIAR: www.cgiar.org/funders

Esta publicacion esta registrada por el Centro Internacional de la Papa (CIP). Esta licenciada para su uso bajo la Licencia Internacional de Atribucion 4.0 de Creative Commons




