
 
Nematodes ς a war lost? 

 
SD Berry 

 



Everyday there is a war going on underneath 
your feet... 

Where nematodes are attacking your 
sugarcane and the sugarcane is attempting 

to protect itself... 



1st casualty of war: truth vs propaganda... 

άLƴ ǿŀǊǘƛƳŜΣ ǘǊǳǘƘ ƛǎ ǎƻ ǇǊŜŎƛƻǳǎ ǘƘŀǘ ǎƘŜ ǎƘƻǳƭŘ ŀƭǿŀȅǎ ōŜ ŀǘǘŜƴŘŜŘ ōȅ ŀ 
ōƻŘȅƎǳŀǊŘ ƻŦ ƭƛŜǎΦέ 
Winston Churchill 

http://www.brainyquote.com/quotes/quotes/w/winstonchu111291.html


Truth: Nematodes are a formidable enemy 
and very real! 

Propaganda: Nematodes are not a problem 



Evidence 1:La Mercy field  

Poorly yielding cane 

Good yielding cane 

Same age, same variety, same 
access to nutrients and water 

and sunlight 



Nematicide  Treated            Untreated  

Evidence 1:La Mercy field  
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145% yield increase in N27 with higher rates of Temik 

Evidence 2: Field trial at Zinkwazi (2001-2005) 



Evidence 3: Accumulated data from numerous field trials 

 

Clay content   
of the soil 

 

Area harvested 
hectares 

Response to 
treatment 

(t cane/ha) 

Estimated 
recoverable 

yield loss 
(tons cane)  

  

 
2-5% 

 
20 500 

 
14 

 
287 000 

 
6-10% 

 
49 100 

 
10 

 
491 000 

 
11-20% 

 
65 800 

 
9 

 
592 200 

 
21-35% 49 800 

 
5 249 000 

 
Total 185 200  1 619 200 

 

 

= Approx 50% of the 400 000 hectares of  
sugarcane in SA 

= R450 million 
  

8% total production 



Evidence 4: Cost Benefit analyses by Canegrowers 

άDƛǾŜƴ ǘƘŜ ŀǎǎǳƳǇǘƛƻƴǎ ƳŀŘŜ ƛƴ ǘƘŜ ƳƻŘŜƭΣ ƛŦ ƴŜƳŀǘƻŘŜǎ ǊŜŘǳŎŜ Ǉƭŀƴǘ ŎŀƴŜ ȅƛŜƭŘǎ ōȅ 
20% it is expected that the financial loss on a per hectare and per ton basis will be 57% 
ŀƴŘ рм҈ ǊŜǎǇŜŎǘƛǾŜƭȅΦέ 
 



Nematodes are real and 
causing yield losses!!! 



What does this Enemy look like??? 



Bacterial 
feeders 

Fungal 
feeders 

Plant feeders 

Omnivores 

Predators 



 
 

   Soil nematodes can be divided into 5 main feeding groups : 

   

Bacterial-feeders      Fungal feeders        Plant feeders  

   
Å   

                     

 

                                                             

 Omnivores                                                     Predators  

http://nematode.unl.edu/appus10.jpg


Nematode 
Diversity 

Meloidogyne  

Paratrichodorus  
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Plant Feeding (Plant-pathogenic) nematodes are even more diverse...  



What are the weapons used by this enemy??? 



Weapons used by the enemy... 

Å Diversity in numbers (>29 genera and >90 species)... 
 
Å Reproduce quickly (complete life-cycle in 1 month)... 
 
Å Multiply rapidly (1 nematode = 500 offspring)... 
 
Å Attack external and internal structure of the roots... 
 
Å Have multiple effects on plant growth... 



What are the results of their attack??? 
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Shoot number 

Stalk length 

Response to 
nematicide 

Cane yield 281% 

Stalk length  126% 

Shoot number       23% 



RATOON CANE 

Response to 
nematicide 

Cane yield 66% 

Stalk length  25% 

Shoot number       13% 
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How do they attack the crop??? 



Endoparasites 

Damage to 
 sett roots          shoot roots 
            and sett roots 

Tillering 
delayed 

Water 
uptake 
affected 

Stalk 
elongation 
reduced 

Different 
sizes of 
shoots 

Reduction in 
Stalk Number                                      Stalk Length  

Competition 

Mechanisms of yield loss from nematodes 
in sugarcane 

Meloidogyne 

Pratylenchus 

Xiphinema                 
Paratrichodorus 

Ectoparasites 



Can we overcome this enemy??? 



Enemy that is hard to vanquish 

Å Invisible to the naked eye (< 1 mm in size)... 

Å bƻ ŎƭŜŀǊ ǎƛƎƴǎ ƻŦ ΨŀǘǘŀŎƪΩ ƻƴ ǎǳƎŀǊŎŀƴŜ ǎǘŀƭƪ ƻǊ ŀōƻǾŜƎǊƻǳƴŘΦΦΦ 

Å No clear signs of damage on sugarcane roots... 

Å Remain dormant in the soil until conditions are favourable (e.g.   

  25 years dormant in laboratory)... 

Å Can rapidly multiply and colonise soil again (need only 1 to  

  remain)... 

Å Have a wide host range (attack hundreds of plants)... 

Å Large number of genera and species that attack sugarcane... 



What weapons do we have to defend 
ourselves??? 



Nematode 
management 

options 

Weapon 6: 
Time of 
Planting 

Weapon 5: 
Organic 

Amendments 

Weapon 3: 
Varieties 

Weapon 4: 
Green 

manuring 

Weapon 1:  
Know what is in 

your field 

Weapon 2: 
Nematicides 
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management 
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ÅCollect soil and root samples from affected field. 

ÅUsing a spade, collect on the row, close to the stool. 

ÅtƭŀŎŜ ƛƴ tƛŎƪ ƴΩ tŀȅ ōŀƎΦ {Ŝŀƭ ōŀƎΦ YŜŜǇ ƛƴ Ŏƻƻƭ ŜƴǾƛǊƻƴƳŜƴǘ όŜΦƎΦ 
office) for <1-2 days.  

ÅUse new Nematode Sample Label to indicate field number, variety, 
soil type, age of crop etc. 

ÅSend to SASRI for diagnosis. 

ÅTakes 12-14 days. 

ÅCost: R110 (excl. VAT) per sample. 
 
 

Weapon no 1: Surveillance 
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Weapon no 2: Nematicides 

Trade name Temik Curaterr Vydate CropGuard 

Active ingredient Aldicarb Carbofuran Oxamyl Furfural 

      

Year of registration 1976 1978 1979 2005 

Formulation Granule Granule Granule/liquid Liquid 

      

Rate (amount product/ha) 20 kg 30 kg 30 kg/9.6 l 50 l 

      

Response: Plant crop (t sucrose/ha) 2.1 1.4 0.9 1.1 

Response: Ratoon crop (t sucrose/ha) 1.5 1.0 1.1 1.0 



Weapon no 2: Nematicides 
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Are the weapons we are using adequate??? 



Recommended vs. Ideal rate 

At the recommended rate, 
nematicide treatment does not 
completely eliminate nematodes 
from the soil and thus their effect 
on the plant growth. 
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Recommended vs. Ideal rate 

Soil nematodes Root nematodes 

Zinkwazi          
(2-6% clay) 

Recommended 
rate 

45% 19% 

Increased         
rate 

89% 96% 

Kearsney          
(8-14% clay) 

Recommended 
rate 

41% 0% 

Increased        
rate 

86% 99% 

At the recommended rate, 
nematicide treatment does not 
completely eliminate nematodes 
from the soil and thus their effect 
on the plant growth. 



Also our defence is generally short-lived... 

Å Nematicides only active in soil for ~4-6 weeks. Oxamyl  (active  
  ingredient of Vydate) has a half-life of 14 days... 
 
Å Nematicides ŘƻƴΩǘ ǿƻǊƪ ƛŦ ƻǘƘŜǊ ŦŀŎǘƻǊǎ όŜΦƎΦ ǎƻƛƭ ƴǳǘǊƛŜƴǘǎΣ ǇIύ  
  are limiting... 
 
Å Conditions need to be favourable for chemicals to work... 
 
  



Also the arsenal at our disposal is shrinking... 

Å Temik has been discontinued (from April 2011)... 
 
Å Many chemical nematicides (e.g. Vydate SL and CropGuard) are   
  red-label products... 
 
Å Need newer nematicides that are more environmentally- 
  friendly and less toxic...  
 
  



άLǘ ǿƻǳƭŘ ōŜ ǊŜƳŀǊƪŀōƭŜ ƛŦ ŀ ǇǊƻōƭŜƳ ŀǎ ŎƻƳǇƭŜȄ ŀǎ 
that of nematodes could always be completely 
rectified by a single application of a relatively short-
term nematicide ǘǊŜŀǘƳŜƴǘέ 
 
Rau and Moberly, 1975 
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Improvement in yield from 
tolerant varieties compared 
with susceptible varieties 

Where a nematicide was 
not used, growing tolerant 
varieties increased yields by 
an average of                  over 
that of the nematode 
susceptible varieties. 

98 % 
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Tolerant 

74 % 
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Weapon no 3: Variety choice 
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Cane sett 

Sett roots 

Organic barrier 

e.g. Filtercake 

SOIL 

SOIL 

SOIL 

nematodes 

nematodes 

nematodes 
nematodes 

 
Filtercake: 100 t/ha in the furrow around the setts 
Ҧ 23 tc/ha response in plant crop 
Ҧ16 tc/ha residual response in 1st ratoon crop 
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When is the best time to attack the 
enemy??? 



Absolutely necessary 
- Nematicide 
-Organic Amendment 
- Green manuring 

Harvest Relative 
size of the 

root 
system 

Months 
after 

planting 

2 3 4 5 6 7 8 9 10 11 12 14 15 16 1 13 

SETT ROOTS 

SHOOT ROOTS New SHOOT ROOTS 

STOOL 
ROOTS 

Root 
protection 

periods 

May be useful ? 
- Nematicide ? 
- Green manuring 

Necessary 
- Nematicide 
- Intercropping 

Early stages of sugarcane growth and establishment... 



Are there new ways to attack??? 



Nematode 
management 

options 

Weapon 6: 
Time of 
Planting 

Weapon 2: 
Nematicides 

Weapon 5: 
Organic 

Amendments 

Weapon 3: 
Varieties 

Weapon 4: 
Green 

manuring 

Weapon 1:  
Know what is in 

your field 

Weapon 7:  
Change from 

within... 

Weapon 8:  
Help the plant 
help itself... 



Å Complete annihilation is not possible... 
 
Å .ŜǘǘŜǊ ǘƻ ΨƭƛǾŜ ƛƴ ǇŜŀŎŜΩ ǿƛǘƘ ƻǳǊ ŜƴŜƳȅΦΦΦΦΦŀƴŘ ƛƴŦƛƭǘǊŀǘŜ ǘƘŜƳ 
from the inside....(e.g. Increase good nematodes and decrease 
bad nematodes).... 

Weapon 7: Change from within... 



Adjacent untreated control plots can have 
tremendous differences in yields  
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Same infestation 
Same species 



Relatives proportions 
51 tc/ha         105 tc/ha 

 
   84%     50% 
   16%      50% 

 
   36%     59% 
   20%     10% 
   44%     31% 
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Root 
system 

1.2m deep 
(sandy soil) 

1.0m wide  

Area of typical sugarcane root 
system: 1m x 1m x 1.2m = 1.2 m3, 
equal to 1200l of soil  

= 1.9 tons soil 
 
Amount of Temik applied = 20 kg/ha 

= 2 grams per metre 
 
Unrealistic to expect 2 grams of 
Temik to control all nematodes in 
мΦф ǘƻƴǎ ƻŦ ǎƻƛƭΧΦ 

Weapon no 8: Help the plant help itself... 



Weapon no 8: Help the plant help itself... 

Å Better option may be to help the   
   Ǉƭŀƴǘ ΨǇǊƻǘŜŎǘ ƛǘǎŜƭŦ ŦǊƻƳ ŀǘǘŀŎƪΩΦ 
 
Å One option is by inducing  
   resistance mechanisms: 
 
Å This could include: 
     jasmonate, salicylate, silicon 
 
                  
 
Å This may also include breeding  
   varieties with bigger root  
   ǎȅǎǘŜƳǎΧōŜǘǘŜǊ ŀōƭŜ ǘƻ ǿƛǘƘǎǘŀƴŘ  
   ƴŜƳŀǘƻŘŜ ǇǊŜŘŀǘƛƻƴΧ 
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Nematodes ς a war lost? 

 



 
Nematodes ς a war lost? 

 



 
Nematodes ς a war in the 
process of being won... 

 



THANK YOU 


