
Where I’m based: 

Greetings from the 

Louisiana State University Agricultural Center, 

Sweet Potato Research Station, 

Chase, Louisiana

Sweetpotato growing areas in 

the USA/North America 



:

Frost-free days: 

our growing 

season

Growing season in 

Louisiana



14-15 November 2018



Size uniformity 

= desirable 

attribute for 

fresh market 

and processing



Over a year 

ago, during the 

great panic 

buying of 2020



My job description: 

1. How does storage root formation work?

2. Translate knowledge to practice

Switched off?
Switched on



Key development stages 

The number of storage roots is 

determined
The size and shape of storage roots are determined



In the 1980s and 1990s

• Evidence was 

building for role of 

viruses in reducing 

yield and quality

Seed System (USA)



Benefits of virus-tested foundation
seed: Quality

Virus-tested

Virus infected

Seed System (USA)



Virus testing

Virus tested (VT) 
plants 
are used for 
propagation

Seed System (USA)

Hill selection



Seed System (USA)

Virus tested 

“mother plants” 

are maintained 

long term in 

vitro



November to May

- VT plants grown in greenhouses

Seed System (USA)



May to October

- VT greenhouse plants grown in field

Seed System (USA)



Harvest: August to November

- VT foundation seed is harvested

Seed System (USA)



Curing: 29 C, 

85% RH

Storage: 15C,  

85% RH 

Seed System (USA)



Farmers pick 
up VT 
foundation 
seed
starting in 
February

Seed System (USA)



Production – Producing quality plants

Plant production 
starts in March 
for commercial 
production



Production – Producing quality plants

Storage roots 
produce sprouts 
starting at 15 days 
with temperatures 
> 20C and higher



Seed and plant 
increase: near Merced, 
California  April 2017

Production – Producing quality plants



April 
May and June

Production – Producing quality plants

Plants are ready to 
be cut after 45 
days, starting as 
early as May



April 

Production – Producing quality plants



Good quality plants 

that are uniform as 

essential for 

productivity

Production – Producing quality plants



“The best plants are 

20 to 30 cm long and 

have eight or more 

leaves”

Production – Producing quality plants



Production – Producing quality plants

Transplant 
survivability & 
stand study 
(Chase, La, 
2005)



Transplant 
survivability & 
stand study 
(Chase, La, 
2005)

Production – Producing quality plants



Response of 
sweetpotato to
transplant 
treatments, Chase, 
La 2005.
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Production – Producing quality plants

Yield: 200 bu/ac ≈ 11,208 kg/ha



Production – Producing quality plants

Horizontal 
planting 
requires 
longer plants 
(Australia)



Production – Producing quality plants

Length of 
cutting



Production – Producing quality plants

Length of 
cutting



Production – In-row spacing

In-row spacing
(Beauregard)



April May and June 

Production – Planting

Planting: May to 
June



Production – Land preparation

Considerations: 
• Sufficient 

drainage
• No compaction 

in the root zone



“For best stands…supply 

approximately 200 ml of 

water to each plant when 

planted…”

Production – Planting



Root 
development 
at 10 days



Root 
development 
at 30 to 40 
days



Root 
development 
starting at 
90 days



April 

Production



April 

Production - Harvest

Harvest: 
August to 
October



Production - Harvest



April 

Production - Harvest

Manual 
harvest is 
also being 
used



Sweetpotato

(“Okinawa) 

harvester and 

packing, near 

Hilo, Hawaii 

Production - Harvest



April 

Production - Harvest



April 

Postharvest - Curing

Curing: 

• 29 C

• 85% RH 

• 5 to 7 days



Postharvest – Long term storage

Long term 

storage: 

• 15 C

• 85% RH 



Postharvest – Packing



April 

Postharvest – Transport



Optimal curing 

conditions do not 

substitute for 

observing

good harvesting and 

handling practices 

(Steinbauer and 

Kushman, 1971)

Postharvest - Quality



After curing: 

benchmarking weight 

loss due to 

mechanical handling

Postharvest - Quality

• Manual harvest – no skinning and bruising

• Conventional – mechanical harvest

• Conventional + drop – bruising and skinning



avillordon@agcenter.lsu.edu4/25/2023

2011 storage studies:

- Storage roots were 

dug by hand and 

skinning and wounding 

were simulated

Postharvest - Quality



avillordon@agcenter.lsu.edu4/25/2023

2011 storage 

studies:

- Storage roots 

were dug by 

hand and 

skinning and 

wounding were 

simulated

Postharvest - Quality



avillordon@agcenter.lsu.edu4/25/2023

Postharvest - Quality

No bruising                       Bruised

Storage root loss after three months in storage



Question: Assuming 

optimum soil moisture 

and nutrients, what 

else can influence 

yield?

Effect of Temperature



Temperature affects sweetpotato storage root development

( after 55 days of continuous treatment)

77/62F
Day 20 25 30 35 40       Celsius

Night 12 17 22 27 32

Effect of Temperature



Principle of water 

management in 

sweetpotato

Water Management

Ley, T.W., R.G. Stevens, R.R. Topielec, 

and W.H. Neibling. 1994. Soil monitoring 

and measurement. Published Dec. 1994 by 

Wash. State Univ. Pub. No. PNW0475.



Side study: evaluating remote weather sensors



Irrigation 

management under 

drought conditions:

An example from 

2010

Water Management



Irrigated vs non-irrigated plots (2010)

Water Management



60 days

With irrigation                        w/o irrigation

Water Management



Irrigated
Non-irrigated

120 days

With irrigation                        w/o irrigation

Water Management



Soil moisture variability within a row

Water Management



At middle of row

66 roots

12 U.S. #1

At end of row:

69 roots

39 U.S.#1

Water Management



No irrigation

Planted 5/12;  Harvested 9/7

Grooving

Veining

Enlarged 

laterals

MisshapingConstrictions



Salinity – Relative Tolerance

Source: https://www.fao.org/3/y4263e/y4263e0e.htm

Threshold = maximum soil salinity that does not decrease yield below non-saline conditons

T=tolerant;  MS=moderately sensitive;  S=sensitive

Crop Tolerance 

based on

Threshold 

dS/m

Rating

Cotton

Seed cotton 

yield 7.7

T

Rice, paddy Grain yield 3.0 S

Potato Tuber yield 1.7 MS

Sweet potato Fleshy root 1.5 MS

https://www.fao.org/3/y4263e/y4263e0e.htm


After determining 

rates, placement is 

critical
Desired 

placement

Nutrient Management



Managing 

phosphorus vs. 

nitrogen

Nitrogen Phosphorus

Very mobile in the soil Relatively immobile in 

the soil

Can be applied pre-

plant or side-dressed

Best applied pre-plant, 

incorporated in the soil

Leaches easily with rain Tied up in the soil

Nutrient Management



Nitrogen rate on 

Beauregard 

(Chase, La, 2003)

Yield: 200 bu/ac ≈ 11,208 kg/ha

Soil organic matter: 1.25%

Nutrient Management



Soil analysis data 

(Chase, La, 2016)

Nutrient Management



Phosphorus test, Field 6 

(Chase, La, 2016)

Nutrient Management



Soil test: 34 ppm P

Response of 

four varieties to 

four P2O5 levels 

(Chase, La, 

2016) 

Yield: 200 bu/ac ≈ 11,208 kg/ha 67    134    195 kg/ha P2O5    

Nutrient Management



Soil analysis data 

(Chase, La, 2017)

Nutrient Management



Potassium test, 

Field 6 (Chase, La 

2016)

Yield: 200 bu/ac ≈ 11,208 kg/ha 168    224  kg/ha K2O    

Nutrient Management



Soil B test = 0.2 ppm

Boron studies, Field 6 

(Chase, La, 2020)

Yield: 200 bu/ac ≈ 11,208 kg/ha
1.1   2.2    3.3  kg/ha B   

Nutrient Management



K2O rate

Soil S test = 8 ppm

Sulfur studies, Field 6 

(2019)

Yield: 200 bu/ac ≈ 11,208 kg/ha

11     22       33  kg/ha S   

Nutrient Management



Thank 

you

Funding support from the Louisiana Sweet 
Potato Commission is gratefully 
acknowledged.



Additional Resources

Weed management

Insect management
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