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The stem and bulb nematode (SBN), Ditylenchus dipsaci (Kuehn) Filipjev (Fig.1a), and the
fungus Fusarium oxysporum f. sp. cepae, (Hanz.) Snyder and Hansen (Foc)(Fig.1b), are
important pathogens of garlic. Infection by Foc results in basal plate rot which is characterized
by early senescence, bulb discolouration and rot of the basal plate and roots, which is similar to
symptoms caused by D. dipsaci (Fig.1c,d). These organisms often occur together in soils and
can infect garlic at the same time. Crop advisors have observed increased damage caused by
Foc when D. dipsaci is also present in the field. This lead to speculation that the nematode-
fungus interaction was leading to increased disease severity and lower yields.

Trails were conducted in controlled environment with 16 h light and temp. 24 oC + 1. The 
culture  of D. dipsaci was obtained from garlic Music from a previous trial and Foc was obtained 
from the pest diagnostic clinic and tested for pathogenicity on garlic (Fig. 2)
Garlic Marbled purple stripe was grown in 15 cm pots containing 1 kg of sterilized mineral soil.
Treatments were:
• Untreated check mock inoculated with 40 ml water
• D. dipsasci 100 4th stage juveniles in 40 ml water (day 0)
• F. oxysporum 40 ml water containing 3 x 105 conidia per ml (day 0)
• Both D. dipsaci and F. oxysporum applied on the same day 
• D. dipsaci then F. oxysporum applied 7 days later
• F. oxysporum then D. dipsaci applied 7 days later
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dFig 3. Fresh weight of garlic shoot and bulb in relation to timing of inoculation by Ditylenchus dipsaci and
Fusarium oxysporum Bars followed by same letter are not significantly different (P = 0.05, Tukey’s test).
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Treatment and timing 
Nematode counts     
Soil Plant tissue

D. dipsaci alone 1175 a 588 a

D. dipsaci first 950 b 425 b
Simultaneous 
inoculation 856 b 375 b

F. oxysporum first 662 c 275 c
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Garlic plants were harvested 35 days after the final inoculation and assessed for shoot and 
bulb fresh weight and incidence and severity of basal plate rot. The extent of basal plate rot was 
assessed on a 0 – 3 scale where 0= no symptoms, 1 = < 20% symptoms, 2 = 20 – 50% plate with 
symptoms and 3 = > 50%. A disease severity index was calculated. 

Nematodes were extracted from 10 g symptomatic bulb tissue and from 200g moist soil using 
the Oostenbrink dish method. 

• The interaction of D. dipsaci and F. oxysporum f. sp. cepae did not reduce 
growth or increase disease severity compared to either pathogen alone.

• There was no additive or synergistic interaction.
• Inoculation with Foc. first resulted in suppression of disease severity and 

nematode counts. 
• Hence, this isolate of F. oxypsorum was antagonistic to the pathogenicity and 

reproduction of D. dipsaci
• Only one isolate of each pathogen was  tested; more research is needed

Objective: To determine if the interaction between Ditylenchus dipsaci and Fusarium
oxysporum f.sp. cepae was additive, synergistic or antagonistic for plant growth and 

disease severity. 
Table 1. Nematode populations after treatment  • All treatments reduced the fresh weight 

of shoots and bulb, compared to the 
untreated check (Fig. 3).

• Disease severity was highest for the 
simultaneous inoculation and D. dipsaci
alone (Fig. 4).

• Lowest disease severity occurred when 
Fusarium was applied first (Fig. 4).

• Lowest nematode counts occurred when 
Fusarium was applied first (Table 1).
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Fig. 2. Garlc noninoculated and inoculated 
with Foc
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Fig. 1 a) D.dipsaci, 2) F. osxysporun f.sp. cepae, c) symptoms on bulb in field, d) symptoms from trial

a b c d

Fig 4. Disease severity index following inoculation by Ditylenchus dipsaci and Fusarium oxysporum
Bars followed by same letter are not significantly different (P = 0.05, Tukey’s test). 
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