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Introduction
The potato cyst nematodes (PCN) (Globodera rostochiensis and G.
pallida) are the most destructive pests of potato crops in the UK
causing annual crop losses to the value of £25.9 million (Twining et
al., 2009). The management of this pest is expensive and
challenging.
The assessment of PCN population densities is very important for
the selection of appropriate management strategies, although
current methods may overestimate infestation levels. To directly
describe the extent of problem it is necessary to investigate the
ability of eggs to hatch by performing a viability assessment.

Figure 1. Viability assessed by hatching in PRD (bioassay I), hatching in PRD followed by
Meldola’s blue staining bioassay performed on the unhatched eggs (bioassay II) and by Meldola’s
blue staining (bioassay III) for five (A-E) field PCN populations (error bars represent standard
errors of mean)

Results
Bioassay I provided a lower viability estimate than bioassay II and III
which, when compared against each other, showed very similar
viability estimates (Fig. 1). The correlation between bioassay I and II
showed positive but low correlation (P<0.001, R2=0.34) while the
relationship between bioassay II and III showed no correlation
(P=0.75, R2=0.001).

Materials & Methods

Hatching in PRD (bioassay I)
The protocol followed was based on the plate bioassay method
described by Ngala et al. (2014). Five replicates of twenty five cysts
for each population (A-E) were analysed.

Hatching in PRD combine with Meldola’s blue staining (bioassay II)
Five replicates of twenty five cysts for each population (A-E) were
treated as described in bioassay I. At the end of hatching assay the
cysts with remaining eggs were stained as described below to
differentiate between non-hatched but viable and non-viable eggs.

Meldola’s blue staining (bioassay III)
The viability of five replicates of fifty cysts for each population (A-E),
was assessed following technique described by Shepherd (1986).

Statistical analyses
Results were subjected to logit transformation and analysed by two-
sample t-test using GenStat (17th Edition).

A two-sample T-test was performed on logit-transformed viability
values to test the null hypothesis that mean of viabilities assessed by
bioassay I was equal to mean of viabilities assessed by bioassay II.
The results showed very high significant difference between both
bioassays for all populations (P<0.001), regardless whether tested
separately or in conjunction (Table 1).

Table 1. Output from two-sample t-tests performed on logit-transformed data on the viabilities 
of PCN populations A-E assessed by a hatching in PRD (bioassay I) and by a hatching in PRD 
followed by a Meldola’s blue staining bioassay performed on the unhatched eggs (bioassay II)

Conclusions
• Bioassay I produced a lower estimation of viability due to the

assumption that unhatched eggs are non-viable.
• The lack of correlation between bioassays II and III can be

explained by (i) the relatively higher proportion of viability values
nearing the upper limit of the viability scale and (ii) the large
variation between replicates within some of the populations.
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Further work
To gain a better understanding of the relationship between the
methods it is necessary to evaluate them using populations with a
wider range of viability
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Table 2. Output from two-sample t-tests performed on logit-transformed data on the viabilities 
of PCN populations A-E assessed by hatching in PRD followed by Meldola’s blue staining 
performed on the unhatched eggs (bioassay II) and by Meldola’s blue staining (bioassay III)

To test the null hypothesis that mean viabilities assessed by bioassay
II and bioassay III are equal to each other, once again two-sample t-
tests were performed on the viability values (logit-transformed) for
all populations separately and combined. There were no statistically
significant differences between the methods when each population
was analysed independently (P>0.05) but a significant difference
(P=0.02) was detected when the values from the populations were
combined (Table 2).
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 Logit-transformed 

mean 
0.8 -0.5 -0.04 0.7 -1.5 -0.1 

Standard error of mean 0.2 0.2 0.2 0.2 0.4 0.1 

Back-transformed 

mean 
68.2 37.6 48.9 65.9 17.6 46.6 
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I Logit-transformed 

mean 
3.2 2.8 4.0 3.9 2.4 3.2 

Standard error of mean 0.2 0.3 0.2 0.6 0.3 0.2 

Back-transformed 

mean 
96.2 94.3 98.1 98.0 91.3 96.3 

P-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

Degrees of freedom 28 28 28 28 28 148 
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I Logit-transformed 

mean 
3.2 2.8 4.0 3.9 2.4 3.2 

Standard error of mean 0.2 0.3 0.2 0.6 0.3 0.2 

Back-transformed 

mean 
96.2 94.3 98.1 98.0 91.6 96.3 
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Logit-transformed 

mean 
3.0 2.5 3.6 3.1 1.8 2.8 

Standard error of mean 0.1 0.2 0.2 0.2 0.3 0.1 

Back-transformed 

mean 
95.1 92.1 97.2 95.5 85.9 94.1 

P-value 0.32 0.28 0.16 0.20 0.23 0.02 

Degrees of freedom 28 28 28 28 28 148 
 


