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Cassava in Asia

• More than 8 million farmers grow cassava in Asia covering approximately 4.2 million ha, and it is increasing………
• A direct food crop to an industrial crop ……….. export oriented 

Malik et al. 2020

Smith et al. http://cassavavaluechains.net/wp-content/uploads/2018/09/Discussion-
paper-number-8.pdf



Fertility management:
Fertiliser – What and how much: new mix or market 
available mix? 

Participatory research



Nutrient balance of the cassava crop

Ming et al. (2020) Agronomy, 10, 1103; doi:10.3390/agronomy10081103 



Disease free planting material 
Plot yield was 1.2- to 2.2-fold higher in plants from clean 
and/or positive selection planting material than those from 
symptomatic planting material 

Clean management practice (i.e. clean [disease free] stakes, timely weeding and fertilization



Extending the cassava harvest window

• Fresh root yield of cassava increased with the duration of the crop. 
• During rainy season, the starch content was lowest for both varieties
• Risk of disease – especially root rot

Vietnam (2019-20)

Cambodia (2016-17)



Effects of Climate change

• Change in precipitation 
pattern

• Incidence of drought and 
heat waves 

• Elevated CO2



Cassava has been 
identified as 
resilient crop 

Summary of reported mean yield variations (%) in Africa (a) and S. Asia (b). Data shown are 
for all observations for each crop type, for all crop modelling approaches, all GCM climate 
models and all time slices.

Climate change impacts on crop productivity in Africa and South Asia
Jerry Knox et al 2012 Environ. Res. Lett. 7 034032 doi:10.1088/1748-9326/7/3/034032



Wide adaptability of cassava 

• Cassava yields world wide 
are 11t ha−1

• ~9tha−1 in Africa and ~22 t 
ha−1 in Asia. 

Some improved cassava cultivars under near-optimum condition yields as high as 90t ha−1



The most diverse utilization of cassava in Asia



Challenges 
• Abiotic stresses: 
• Biotic Stresses:



• Longer drought 
• Increase flooding
• Frequent cold and heat wave
• Stronger storms, cyclone and hurricanes
• Green house gas and elevated CO2

Abiotic stresses:



High photosynthetic capacity of cassava leaves in favourable 
environments

El-Sharkawy (2007) Braz. J. Plant Physiol. vol.19 no.4, doi.org/10.1590/S1677-04202007000400003  

Response of Cassava leaf photosynthesis to prolonged water stress (120 days), imposed at 60 DAP

• El-Sharkawy, M.A. (2006). International research on cassava 
photosynthesis, productivity, eco-physiology, and responses to 
environmental stress in the tropics. Photosynthetica 44(4): 481-
512.

• El-Sharkawy, M.A. (2010). Comparative photosynthesis, growth, 
productivity, and nutrient use efficiency among tall-and short-
stemmed rain-fed cassava cultivars. Photosynthetica 44(4): 481-
512.

Some earlier work on 
photosynthesis



Effect of Elevated CO2 on Cassava

Burns et al. 2010, Sustainability 2:
3572-3607; doi:10.3390/su2113572

Free-Air Carbon 
Dioxide 
Enrichment 
(FACE 
experiment)

Ursula M. Ruiz-Vera et al 
(2020) Journal of 
Experimental Botany, 
doi.org/10.1093/jxb/eraa
459



Genetics study on traits resilient to climate variables is 
important



Environments in Asia 



Change in weather pattern in South Asia

In India during 1901 to 2015, total 
rainfall decreased and its distribution 
has changed.

Bushra et al., (2020) Scientific Reports, 10:10342, 
doi.org/10.1038/s41598-020-67228-7

Monsoon rainfall determine 
the sowing time for rain-fed 
cropping systems

Monsoon precipitation up 
to 70% below normal levels 
by early 22nd century

Monsoon in Southeast Asia may be 
delayed up to 15 days

Schewe and Levermann (2012) Environmental Research 
Letters, 7 : 1-9

Ashfaq et al. (2009) Geophysical Research Letters, 36, 
L01704, DOI: 10.1029/2008GL036500



Soil waterlogging



Flash flood
• How long cassava can 

withstand flash flooding?
• Potential yield and quality 

penalty?



Summary Abiotic Stress

• Resistant to drought and heat waves  
• Highly vulnerable to soil waterlogging 
• Elevated CO2
• Cropping pattern likely to shift

Screening for traits resilient to climate variability 
should be a priority research



Biotic Stresses

Pest and disease a new challenge for cassava industry in Asia



Pest occurrence and population dynamics may change

Cassava mealybug
Phenacoccus manihoti

Cassava witches broom
phytoplasma

Cassava Mosaic Disease
Geminiviruses



What are the options to combat biotic stresses

Genetic resistance (screening for resistance) 
Multilocation trials….

Biological control (i.e. parasitoid wasps for controlling cassava mealy bug)

Change cultural practice (i.e. crop rotation, intercropping)

Rapid multiplication of disease free planting material



Screening for disease resistance and seed degeneration

CWBD LaosCMD Cambodia

Similar work is going on in Vietnam



Water cost for Cassava production

• Irrigation
• KU50 and Rayong 11

Different Harvest Date

Different Planting Date



Water use efficiency of cassava to convert to fresh root yield 
and potential economic benefit 

Harvest 
(months after 
sowing) 

KU50  Rayong11 
Fresh root Yield (t ha-1)  Starch content (%)  Fresh root Yield (t ha-1)  Starch content (%) 
Irrigation No irrigation Irrigation No irrigation  Irrigation No irrigation Irrigation No irrigation 

6.5 28.6 ± 3.07 23.6 ± 0.89 30.5 ± 1.27 27.5 ± 2.50  22.6 ± 1.58 17.2 ± 1.09 29.9 ± 2.09 27.4 ± 1.15 
8.5 35.0 ± 1.06 28.3 ± 2.33 32.6 ± 1.16 28.3 ± 0.69  21.4 ± 2.40 15.4 ± 1.95 33.2 ± 0.38 33.1 ± 0.63 
10.5 41.1 ± 3.54 37.1 ± 1.78 31.1 ± 0.54 25.3 ± 2.32  38.7 ± 2.74 22.7 ± 3.70 32.6 ± 0.36 30.8 ± 1.02 

 

Different Harvest Date



Arial image 
capture and 
data analysis

Different harvest date

Different planting dateCourtesy Dr. Jonathan Newby



Plant Height Correlation Drone vs Ground Truth

Selvaraj et al 2019



Field protocols: ground penetrating radar

Slide: Dr. M.G. Selvaraj



Random Forest – Root Yield Prediction

Selvaraj et al 2019



Rapid multiplication of disease free planting material
In vitro plants are in Laos, 
Cambodia and Vietnam: protocols 
are optimised



Mechanization 

Planter and ridges maker
Courtesy: Dr. Nguyen Van Minh, TNU 

Land preparation Weeding

Need optimization mechanize planting and weeding



Summary and collusion 
• Understanding the effect of changing 

weather pattern on cassava cropping 
systems 

• Nutrient input use for sustainable 
cassava production

• Optimize agronomy for healthy planting 
stake production for seed system

• On-farm data analysis (i.e. gathered 
through multi-sensor technology and 
modelling) and 

• Communicate to stakeholders to make 
informed decision



https://cassavadiseasesolutionsasia.net/

http://cassavavaluechains.net/



Transdisciplinary cassava team in Asia
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1. Aggressively introduce 700+ LAC germplasm 
for screening

2. Map cassava varieties to production areas 
in Cambodia, Laos and Myanmar 

3. Lead breeding efforts to develop high starch 
productive varieties with CMD and CWB 
resistance

4. Establish a Pest and Disease surveillance 
system for rapid response to potential 
outbreaks (i.e. PestDisPlace)

5. Develop a robust and sustainable cassava 
seed system to secure access to cost 
effective clean planting materials

6. Effective plant nutrition scheme 

7. Understanding cassava value chains and 
markets 

Cassava Program in Asia



Cassava Program’s mission and objectives

Mission: Create a 
sustainable cassava 
production system through 
agricultural innovations that 
will increase cassava 
production without 
increasing environmental 
pressures.



What are the options to combat biotic stresses

• Early detection and timely data sharing 
• Rapid multiplication and deployment of disease free planting material
• Change cultural practice (i.e. crop rotation, intercropping)
• Biological control (i.e. parasitoid wasps for controlling cassava mealy 

bug)
• Genetic resistance (screening for resistance) 



Conclusions

• Start with clean planting material
• Rapid identification and multiplication of promising varieties is the 

key for interim period
• Long solutions -CMD resistant varieties

https://cassavadiseasesolutionsasia.net/
http://cassavavaluechains.net/


