iN South Africa

By Dr Erhard Briedenhann, Protein Research Foundation

lant-parasitic nematodes of soya

beans decrease yield by reducing

root size and efficiencies, leading

to shorter roots. Infected plants

are stunted by various degrees
of yellowing. In South Africa, root-knot
nematodes (specifically Meloidogyne
incognita and Meloidogyne javanica) appear
to be more prevalent in certain soya bean
production areas.

Once plant-parasitic nematodes infest
afield it is impossible to eradicate them;
management will therefore become the
only option. The goal will be to minimise
crop damage and keep nematode levels
low. Nematodes can be brought in with
infected plant material, or via equipment
with infected material. It is important to
clean equipment if working in infected
and non-infected fields. Soya bean
nematodes do not infect soya bean seeds.

Determining which nematodes
are present in the field and at what
concentration is helpful when formulating
a plan to manage nematodes.

Nematodes are living organisms,
so special care must be taken in the
handling, storage and shipping of
soil samples sent for testing to have
an accurate nematode assay.

Symptoms of nematode infection are
often indistinct and difficult to detect.
Foliar symptoms are often very similar
to symptoms of nutrient deficiencies or
disease and include stunted, yellowed
plants. Below ground symptoms, in
particular, vary by nematode type. Root-
knot nematode infection typically show
irregular swelling (called galls) that are
not seen with the other nematodes.

It is recommended that producers dig
up soya bean plants and inspect their
roots. If there is any doubt, soil samples
should be sent for testing, as this allows
producers to implement management
strategies to reduce nematode damage.
Samples can be submitted to a professional
nematology diagnostic laboratory.

Soya bean breeding has mostly focused
on cyst nematode resistance, although
many cultivars have reasonable
resistance to root-knot nematode.

No commercial cultivars are resistant

to string or lesion nematodes.

Resistant cultivars sustain little or
no damage from the target nematode.
Growing resistant cultivars reduces
the field nematode population
densities in the same way as when
non-host crops are planted.

Planting nematode resistant cultivars
is an effective and economical method to
manage nematode problems. Resistance is,
however, not complete. Resistance in the
cultivar must match the nematode present
on site. Very few cultivars are resistant to
all species, therefore new cultivars should
be screened for nematode resistance.

Planting of resistant cultivars can
result in a 15 to 25% improvement in
yield, although this is dependent on
the severity of the problem. A further
advantage of planting resistant cultivars
is that they reduce the nematode
population density over time, assisting
in alleviating the problem. Moderately
susceptible cultivars will not contribute
to reducing nematode populations.

In South Africa, there is no requirement,
nor has there been any major drive to
promote nematode resistant cultivars.
This is surprising, considering the
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demand for these cultivars in sandy soils
and areas in the country where these
cultivars are required. Furthermore,

the potential expansion of soya bean
production in the country is where
nematode resistance is required.

The North West province only plants
soya beans on 7% of the hectares dedicated
to maize. This ratio has the potential to
improve and if 50% is achieved, it could
add 185 000 hectares of soya beans.

Seed companies have a good indication
of which cultivars are root-knot
nematode resistant. Indications are that
some of the cultivars may include:

- DM6.8IR

- DM5953RSF

« NS7211

« SS55052 tuc
+ LS6164R

« PAN1623R
« PAN1521R
« RA565R

+ RA568R

The requirement exists to verify the
resistance of these cultivars. Numerous
cultivars become unavailable and
new ones are added continuously. It
is required that cultivars are screened
and the results of the resistance of
cultivars published on an annual basis.
Producers should be aware when
selecting a cultivar if it is resistant or not.

Furthermore, there needs to be
consensus that the methodology used
for screening is similar and standardised,
to some extent, between institutions
conducting these screenings.

Results obtained from the screening of
cultivars at North-West University in 2015
illustrated varied resistance to M incognita



and M javanica (Figure 1). Results indicated
that numerous commercial cultivars have
resistance to nematodes and emphasised
the merits of screening cultivars.

Evaluating cultivar resistance
Methodologies to determine resistance
using rapid glass house techniques need
to be standardised and cross referenced.
Some excellent facilities/methodologies
exist that have been funded by the Protein
Research Foundation. Gall rating and
egg mass indices are commonly used as
measurements, but egg production has
been recommended as a more accurate
measure. The method must be clarified.
Threshold risk levels of soya bean
fields need to be determined. The level
indicating a high probability of crop
damage determines the risk in a field.
The presence of nematodes in the soil
at any level presents a problem.

of a non-host in crop systems can
significantly reduce nematode levels.

Planting cotton, maize and soya
beans will continue to increase the
problem of root-knot nematodes if the
crops are continuously planted. Crops
such as oats, groundnuts and sorghum
in rotation will alleviate the problem.

Weed management is an important
supplement to crop rotation because
plant-parasitic nematode population
densities can be maintained or
increased on weedy hosts.

Fallow fields can assist in reducing
nematodes, but only if the field is
kept weed free. If cover crops are
grown, it is critical to choose a crop
that is a non-host for nematodes.

Soil properties
Good knowledge of the environmental
and biological properties
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tolerate nematode infections better. Soil
type and texture can influence where
nematode damage is likely to occur.

Nematicides

Nematicides are chemical products intended

to reduce nematode density. Nematicide

application to soya beans is likely to be

unprofitable in most cases. Products such

as Velum Prime (Fluopyram - caution),

registration no L9965 (Act 36 of 1947),

from Bayer are available as nematicide

- the product is effective on potatoes,

tobacco and tomatoes but unlikely to be

cost-effective in soya bean production.
Plant-parasitic nematodes are at their most

vulnerable during their active phase in soil

when reaching for the roots of host plants.

Once endoparasite species have penetrated

the root it is more difficult to control with

chemicals. A nematicide that can be safely

of one’s soil can aid in
making good nematode
management decisions.
Practices that promote plant
health may allow plants to

Crop rotation

Crop rotation has become an
attractive proposition in the overall
management of nematodes. Inclusion

Figure 1: Soya bean genotypes resistant to various South African root-knot
nematode species and races.

Wit | M | Genotype | it [ i1 | it | |
I L A T R
T [gmeator | ||

I I I
I N I
I I I I I
I I R

IO N N B

PAN49*5
PAN5813*
PAN7233¢
PAN780%
PAN790%*

I
I
I
I
| pansi2e
I
I
I
I
I
I

Genotype
A5308*
A5409343*
A7119%43*
Bakgat®
Bamboes?*3*
Crawford*
Columbus*
CRN22333
D82-3298%
Egret®
Forrest®
Forrest3*
Gazelle**
G93-92012%
G93-9009%
G93-9106%
GCI-PRF 1#
GCI-PRF 27
GCI-PRF 3%
GCI-PRF 4%
GCI-PRF 57

PAN812%
P196354%
SCSP*
SNK60%*
Talana®*

Zebra3*

Table 1: Nematicides currently available on world markets.

Chemical name Trade name m

1,3 dichloropropene Telone/DD-95
Ethelene dibromide’ Dowfume W-85

Metam-sodium Vapam Liquid

Dazomet Basamid Dust (prill)

Methyl isothiocyanate Di-Trapex Liquid

Larvacide

Chloropicrin’ Liquid

Organophosphates

Granular or

emulsifiable liquid

nular or
emulsifiable liquid

Granular or
emulsifiable liquid

Granular
Granular

Granular or
mulsifiable liquid

Granular or
mulsifiable liqui
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Nemafos

Mocap

Fenamiphos Nemacur

Fensulfothion Danasit

Terbufos Counter

Isazofos Miral

Ebufos Rugby

Carbamates
Aldicarb Temik

Standak

Flowable

Aldoxycarb

Oxamyl Vydate

Granular or
emulsifiable liquid
Granular or flowable
Granular

Carbofuran Furadan/Curaterr

Cleothocarb Lance
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Table 2: Nematicides available to control soya bean nematodes. (See labels for species controlled by each product.)

o o : R rh r
Nematicide Active ingredient o p? e Comments
38-inch rows

Telone Il 1,3-dichloropropene 3-6 gallons

o

Temik brand

15G Aldicarb

Pesticide & Temik Brand
15G Lock 'n Load Aldicarb
Pesticide

Aglogic 15G Aldicarb

3fl oz

Abamectin

Avicta Complete Bean

AVICTA 500 FS

Vapam HL Sodium methyldithiocarbamate See label

Thiamethoxam
Mefenoxam
Fludioxonil

1,28fl oz
0,16fl oz
0,08fl oz

All per cwt of seed

Potassium
N-methyldithiocarbamate SR

Release fumigants at least 12 inches from the soil surface.
Must be applied 10-14 days prior to planting.

Apply granules in a 6-8-inch band and immediately work into
the soil or cover with soil. Plant seed into treated zone. Band
may be applied over an open furrow.

Apply a 4-6-inch band (T-band) over open furrow and
immediately cover with soil by mechanical means.

Application by commercial seed treaters only. It has active
ingredients to control nematodes and seedling disease
problems.

Inject 12 inches below planting depth and seal immediately
14-21 days before planting.

Inject 12 inches below planting depth and seal immediately
14-21 days before planting.

Applied only as a commercial seed treatment. Contains
See label :
materials to control only nematodes.

Abamectin

Avicta Complete Bean

Thiamethoxam
Mefenoxam

See label

Fludioxonil
: Clothiandin Applied only as a commercial seed treatment. Contains
eI Bacillus firmus 11582 oSl materials to control nematodes and thrips.
: - 1-3fl r f : :
Pasteuria nishizawae - Pn1 el OZ‘SS: d S Effective only against soya bean cyst nematode.

Pasteuria nishizawae - Pn1

Sedaxane
Thiamethoxam
Mefenoxam

Clariva Complete Beans

Applied only as a commercial seed treatment. Contains
materials to control nematodes, seedling diseases and thrips.

Includes the nematicide Clariva pn, Cruiser Maxx Beans

Fludioxonil

applied to growing plants and translocated
to the roots in sufficient quantities to kill the
nematodes has not been discovered yet.
There are several nematicides that
can be used effectively on annual crops.
Since the discovery 50 to 60 years ago
and after widescale use of fumigant
nematicides, the dangers of manufacture
and use of these products have only
recently surfaced, resulting in restriction
of use and in some cases withdrawal of
these products. Nematicides are highly
toxic compounds that have a low LD50.
This is extremely important for operators
applying the product, which can lead
to possible exposure. Pesticide residues
are also of concern if applied incorrectly.
None of the nematicides listed in Table 1
available on the world market are used for
soya beans. Table 2 shows the nematicides

available in the United States for soya beans.

New classes of nematicides are
continuously being sought. Products
such as Poncho/Votivo (Clotianidin and
Bacillus firmus), registration no L9250, from
BASF appear to deliver promising results
on maize. They claim to create a living
barrier preventing nematode attacks.
Bio-nematicides (Bacillus firmus) compared
with standard fumigant nematicides
have been found to offer a satisfactory
and effective environmental solution.

It has been suggested that few
nematicides are available for use in
soya beans, and nematodes can be
managed much more economically using
resistant cultivars and crop rotation.

In conclusion

Crop rotation and management practices
are the most effective measures against
nematode challenges. The use of resistant
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insecticide/fungicide and the fungicide Vibrance. The only
nematode this will control is soya bean cyst nematode.

cultivars is essential. Cultivars commercially
available in South Africa need to be
screened for nematode resistance. It must
be remembered, though, that cultivars are
not resistant to all nematodes. Resistance
should be matched with a specific
nematode problem. Methodologies for
screening should be standardised.

Soya bean fields with potential problems
must be analysed to implement suitable
strategies. Traditional nematicides do
not present an economical solution in
South Africa, although new generation
natural products present options.

New products are being worked on
for South Africa and will hopefully be
registered in two to three years'time. @

For enquiries, contact

Dr Erhard Briedenhann on 011 803 2579
or email erhardb@netactive.co.za.




