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Reniform and Root-knot Nematodes are both damaging to Sweet Potato

These nematodes causes root necrosis resulting in severe root pruning, tuber 
cracking, dwarfing of the plants, cracks on swollen roots, or severe crop failure.

Healthy
Delay in storage root development 

caused by reniform nematodes
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Root-knot causing
root cracking

Threshold root-knot @100/100 cm3 soil, reniform = 200 /100 cm3 soil at planting.



Reniform nematode has a broad host range

Pineapple

Papaya Cowpea Sweet potato

…and wide 
range of 
vegetable 
crops
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Prefer soil with high clay content

http://www.google.com/imgres?imgurl=http://mossagrow.files.wordpress.com/2008/06/papaya1.jpg&imgrefurl=http://mossagrow.wordpress.com/2008/06/20/the-papaya/&usg=__2k5_qFBKh11r_GiM7nlgfh2CrIc=&h=480&w=640&sz=89&hl=en&start=5&um=1&itbs=1&tbnid=g9-pZ9hAJ1vUoM:&tbnh=103&tbnw=137&prev=/images?q=papaya&um=1&hl=en&sa=N&rlz=1T4WZPC_enUS360US361&tbs=isch:1
http://www.google.com/imgres?imgurl=http://www.all-creatures.org/recipes/images/i-blackeyedpeas.jpg&imgrefurl=http://www.all-creatures.org/recipes/i-blackeyedpeas.html&h=627&w=724&sz=38&tbnid=i9FxaRNPSLCgRM:&tbnh=121&tbnw=140&prev=/images?q=cowpeas&usg=__yFW6kKHfNrxhuR8p-4z-aqcOy8Q=&sa=X&ei=CaoMTK-xEJvcMd7PrbYE&ved=0CDMQ9QEwBA
http://www.all-creatures.org/recipes/images/i-blackeyedpeas.jpg
http://www.google.com/imgres?imgurl=http://www.hort.purdue.edu/ext/senior/vegetabl/images/large/sweetpotato.jpg&imgrefurl=http://www.hort.purdue.edu/ext/senior/vegetabl/sweetpotato1.htm&usg=__Z1SHPycEXbSKfnd6Ei8dd-3zcMY=&h=480&w=640&sz=55&hl=en&start=24&itbs=1&tbnid=Poz3CCRmG8X3JM:&tbnh=103&tbnw=137&prev=/images?q=sweet+potato&start=20&hl=en&sa=N&ndsp=20&tbs=isch:1


Reniform Nematode (Rotylenchulus reniformis)

Pre-adult female slightly swollen

Kidney-shape 

female

anhydrobiosis

Difficult to manage 

(can survive in dry 

fallow soil for years)

Easy to manage

male

J2
J3

J4

egg

Vermiform stages stay 
outside of roots
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Anhydrobiosis

Scanning electron micrography of a nematode after dehydration.
(Sugar Team, http://coursewares.mju.ac.th:81/e-learning47/PP300/0016
sugarteam1014/5605nematode/004%20under%20microscope/page_01.htm)

= Some nematodes can survive the loss of all their body water and enter 
a state of anhydrobiosis in which their metabolism comes reversibly to 
a standstill.

This is making reniform nematode very difficult to manage.
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http://coursewares.mju.ac.th:81/e-learning47/PP300/0016sugarteam1014/5605nematode/004%20under%20microscope/m450818d161729_p031.jpg
http://coursewares.mju.ac.th:81/e-learning47/PP300/0016


Root-knot nematode (Meloidogyne spp.) is more damaging than reniform
nematodes on sweet potato especially in soil with higher sand content

egg

J2
(infective stage)

male

female

J2
(move inside 

root tissues until 
a feeding site is 

found)

J3-J4 
(sausage shape)

Feeding site 
undergoes 

hypertrophy and form 
giant cells

Egg masses erupt 
from root galls

Male 
spends 
most time 
outside of 
the roots

Root-knot nematodes can produce 
eggs parthenogenetically (without 

sexual reproduction)

Picture credits: Marisol Davila, Koon-Hui Wang



Management options

• Allelopathic cover crops

• Crop rotation

• Resistant sweet potato varieties

• Nematicides:
•Pre-plant
•Post-plant
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Sunn hemp

Crotalaria juncea

-- monocrotarine

French Marigold
Tagetes patula
-- -terthinyl

Brown mustard 

(Brassica 

juncea)

-- glucosinolate

Sorghum/Sorghum-

sudangrass

-- Dhurrin

T. erecta and T. 

polynema are 

resistant to root-knot 

but very susceptible to 

reniform nematodes.

✓



2019 Kauai Cover Crop Trial 
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Cover crop:
• Sunn hemp
• Buckwheat
• Cowpea



Management options

• Allelopathic cover crops

• Crop rotation

• Resistant sweet potato varieties

• Nematicides:
•Pre-plant
•Post-plant

9 (Smith et al., 2017; LSU)

✓ ×

✓

https://www.lsuagcenter.com/portals/communications/
publications/publications_catalog/crops_livestock/insec
t_disease_control/vegetables/nematode-
management-in-louisiana-sweet-potato-production



Management options

• Allelopathic cover crops

• Crop rotation

• Resistant sweet potato varieties

• Nematicides:
•Pre-plant
•Post-plant

10 (Smith et al., 2017; LSU)

✓



Kauai Experiment Station

2019 Screening Sweet Potato Varieties



Preliminary screening of sweet potato varieties 
against reniform nematodes
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✓

✓

✓

Threshold root-knot @100/100 cm3 soil, reniform = 200 /100 cm3 soil at planting.



Preliminary screening of sweet potato varieties 
against reniform nematodes

Reniform

Spiral

13 Threshold root-knot @100/100 cm3 soil, reniform = 200 /100 cm3 soil at planting.
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At sweet potato harvest (4 months after planting)
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✓

✓

✓

Nematode 
damaged 
by root-

knot 
nematodes

(https://gms.ctahr.hawaii.edu/gs/handler/getmedia.ashx?moid=71115&dt=3&g=12)
(2022 CTHAR Cooperative Extension V46)



Management options

• Allelopathic cover crops

• Crop rotation

• Resistant sweet potato varieties

• Nematicides:
•Pre-plant
•Post-plant
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✓



Pre-plant Nematicides - Fumigants

16 (Smith et al., 2017; LSU)

Require pesticide license



Management Options against Reniform Nematodes

Plant sunn hemp (SH) for 2 months (in soil pH > 5) with 
irrigation, till into ground (preferred 5 tons residues/acre) 
before planting sweet potato.

Bare fallow could knock down the population number of reniform and kill off 
infected sweet potato, but sweet potato is a great volunteer crop/hard to kill.

Produce allelopathic 
compound against  plant-
parasitic nematodes when 
incorporated into soil

(Picture: Alton Arakaki) Crotalaria juncea

17



Anhydrobiotic reniform nematodes are hardy, can survive 
drought condition, and revive after a susceptible host is 
planted

• Vermiform stage nematodes 
are known to be easier to kill 
than the survival stage.

• Sunn hemp is a poor host of 
reniform nematodes

• Can we stimulate reniform to 
turn into vermiform stage so 
that sunn hemp cover crop 
can kill reniform more 
efficiently?

Vermiform stage
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Sunn hemp amendment suppressed reniform more effectively 
if previously planted with a host (cowpea or sunn hemp)
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* = significant difference between SH+ and SH-

(Marahatta, Wang et al., 2012 Nematropica 42: 34-40)

Reniform infested soil amended (SH+) or not amended (SH-) with SH at 1% (w/w)

Dry = no irrigation
Irr = Irrigated
SH = planted with 

sunn hemp
CP = planted with 

cowpea
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Integrating SH with Post-Plant Nematicide Injection



Integrating SH with Post-Plant Drenching

Transformer

Molt-X® (MX)

a.i. neem

(TMX)

Transformer®+Molt-X®

a.i. alcohol ethoxylate

Control 

(C)

No Sunn hemp 

(NoSH)
Sunn hemp 

(SH)

T    =  Transformer (1 gal/acre) once

MX = Molt-X (15 oz/acre)/month

C    = Untreated Control



At 3.5 months after sweet potato 
planting (harvesting), 

• Planting of SH only significantly 
reduced anhydrobiotic reniform 
nematodes.

• Molt-X and Untreated C had 
the lowest reniform nematode 
numbers.

Integrating SH with Post-Plant Nematicide

T    =  Transformer (1 gal/acre) once

MX = Molt-X (15 oz/acre)/month

C    = Untreated Control

n =4

Molt-X® = a.i. azadirachtin (neem extract) OMRI listed



Integrating SH with Post-Plant Nematicide

• SH increased total sweet potato 
tuber weights (P < 0.05).

• Drenching of Molt-X only 
increased sweet potato weight if 
drenched in SH plots (7.3 ×
higher than C). 

• C had low nematodes but also 
very low yield.

• Farmers need to control sweet 
potato weevils by other means. 

Molt-X is an effective post-plant organic 

nematicides, but can be costly (monthly treatment)



Materials and Methods
Control = untreated

Velum I = Velum® One @ 6.5 fl oz/a - 1 application 
through the drip irrigation at planting.

Velum II = Velum® One @ 6.5 fl oz/a - 2 application 
at planting and 2 wks after planting.

SH+Molt-® = sunn hemp incorporated at preplant
and Molt-X (neem) treated 4 and 8 weeks after 
planting.

SH = Sunn hemp only

+

Chemigation



PC: www.foxvalve.com

Venturi Siphon

Nematicide applied through Chemigation



Venturi Siphon

https://www.amazon.com/DAWEIF-Irrigation-Fertilizer-Injectors-Agriculture/dp/B088R97FGS/ref=asc_df_B088R97FGS/?tag=hyprod-
20&linkCode=df0&hvadid=459411117297&hvpos=&hvnetw=g&hvrand=9505114819906667433&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hv
locint=&hvlocphy=9032799&hvtargid=pla-1135952514392&psc=1

https://www.amazon.com/DAWEIF-Irrigation-Fertilizer-Injectors-Agriculture/dp/B088R97FGS/ref=asc_df_B088R97FGS/?tag=hyprod-20&linkCode=df0&hvadid=459411117297&hvpos=&hvnetw=g&hvrand=9505114819906667433&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9032799&hvtargid=pla-1135952514392&psc=1


Fertilizer 
Concentrate

Tank

Main 
Irrigation 

Line

Outlet to Field

Injector

Irrigation Timer

Venturi Siphon
Injector





Materials and Methods

Total of 7 trials conducted with variation in 
treatment time per Bayer request.

Crop 2017 2018 2019

---------------
Velum

---Treatments----
-

---------------------
--

Zucchini 0; 0 & 2 wk 0; 0 & 1 wk 0; 1 wk

Tomato 0; 0 & 2 wk 0; 0 & 1 wk -

Sweet potato - - 0, 1 & 3 mon;
0, 2 wk, 1 & 3 mon

Coffee - - 0 &1 mon

Molt-X® was treated once a month.

Chemigation



Velum 0 = apply at planting; 
Velum 1 = apply 1 wk after planting;
SH +Velum = Preplant of sunn hemp 

(SH)+Velum at 1 wk; 
SH+Molt-X = SH+ monthly injection of 

Molt-X
Control = no treatment

2019 Sweet potato

Velum suppressed root-knot, Molt-
X suppressed reniform nematodes. 

• Root-knot affected sweet 
potato yield more than 
reniform nematodes. 

• Sunn hemp added green 
manure effect, improved 
yield in SH+Velum.

Velum One is not registered for 
sweet potato. 

Velum is not registered for sweet potato in Hawaii yet 
but is registered for most vegetable crops.

(Journal of Nematology 53:1-15)
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