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Aim: to develop a robust and easy-to-handle bio-assay to 
screen for box blight resistance

Fig. 1: Box blight in a Buxus garden (Het
Pand, Ghent, BE).

Box blight is a widespread disease of Buxus caused by the fungus
Calonectria pseudonaviculata, leading to significant losses in nurseries,
gardens, and wild boxwood populations (Fig. 1). Breeding towards improved
disease resistance through interspecific hybridisation would be very useful,
as it allows the combination of the resistance characteristics from the Asiatic
Buxus species (Gehesquière 2014) with the desired horticultural traits from
the European species.
Despite the wide genetic variation
among Buxus species (Van Laere et al.
2011), interspecific F1 hybrids could be
obtained (Van Laere et al. 2015). The
efficiency of a breeding program
towards more disease resistance largely
depends on the use of a robust and
easy-to handle bio-assay. Therefore, we
optimized a bio-assay to evaluate host
susceptibility of Buxus hybrids using
artificial inoculation with a C.
pseudonaviculata conidial suspension.

A bio-assay based on fundamental knowledge on the 
pathogen and the plant-pathogen interaction

C. pseudonaviculata isolates were obtained from a culture collection at ILVO
(Gehesquière 2014). Conidial suspensions (mixture of 3 isolates) was
prepared with a concentration of 5.104 conidia mL-1. Prior to inoculation,
plant material was wetted until run-off. Inoculation was done by spraying
conidia suspension (100 mL.m-2) using a table mounted motorized spray
beam (ILVO, BE; Fig. 2) which created a homogenuous dispersion. After
inoculation, plants were immediately placed under plastic tunnels for one
week (22°C, near 100% RH) to maintain leaf wetness.

Fig. 2: Inoculation equipment
(ILVO, BE).

Susceptibility to C. pseudonaviculata under practical conditions can be
estimated based on two aspects: the host’s susceptibility to infection, and
the extent of lesion growth following infection (Gehesquière 2014; Fig. 3).
Therefore, one week after artificial inoculation, the mean percentage of
diseased leaves per plant and the mean diameter of the largest individual
lesion (range 1-10 mm) was determined.

Fig. 3: Disease symptoms on
Buxus after infection with C.
pseudonaviculata: lesions
on leaf (left) and stem
(middle) and leaf drop
(right).

Seed parent Pollen parent # hybrids 
obtained

# hybids used in
bio-assay

B. harlandii B. sempervirens
‘Suffruticosa’ 

145 92 (1 replicate)

B. harlandii B. semp. ‘Latifolia 
Maculata’ 

231 191 (>2 replicates)

B. harlandii B. semp. ‘Angustifolia’ 137 92 (>2 replicates)

B. harlandii B. microphylla ‘HER4’ 131 86 (>2 replicates)

Table 1: overview of the
plant genotypes used to
set-up the bio-assay to
screen for Calonectria
pseudonaviculata
susceptibility.

The greenhouse bio-assay enabled distinction between 
resistant and susceptible genotypes

We made four hybrid populations by controlled interspecific crossing
between B. harlandii, B. microphylla and B. sempervirens cultivars (Van Laere
et al. 2015; table 1), with known differences in C. pseudonaviculata
susceptibilty (Fig. 4, 5). We performed the bio-assay on rooted cuttings of
the hybrid seedlings.

Overall, the hybrid populations showed a segregating behaviour between
their parents. Genotypes were also found with an increased tolerance as
compared to the parental species (Fig. 4, 5).

Fig. 4: Segregation pattern of the % diseased leaves for
B. harl. x B. semp. ‘Suffruticosa’ (pop. 1), B. harl. x B.
semp. ‘Latifolia Maculata’ (pop. 2), B. harl. x B. semp.
‘Angustifolia’ (pop. 3), B. harl. x B. micr. ‘HER4’ (pop. 4).
Vertical lines show the mean value for B. harl. (solid
line) and B. semp. or B. micr. (dashed line).

Fig. 5: Segregation pattern of lesion size
for B. harl. x B. semp. ‘Suffruticosa’ (pop.
1), B. harl. x B. semp. ‘Latifolia Maculata’
(pop. 2), B. harl. x B. semp. ‘Angustifolia’
(pop. 3), B. harl. x B. micr. ‘HER4’ (pop. 4).
Vertical lines show the mean value for B.
harl. (solid line) and B. semp. or B. micr.
(dashed line).

Conclusion

For large breeding programs, a two-step
selection procedure is valuable: (1) artificial
inoculation at seedling level to eliminate all
susceptible genotypes and (2) evaluation of
the remaining seedlings in the field. By this,
we could select several genotypes in the 4
hybrid populations with improved resistance
to box blight (Fig. 6). Four new (resistant)
cultivars will be released in september 2019.
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Bioassay results versus field resistance

Cuttings of the same hybrid genotypes were also planted in the field and
evaluated under natural infection conditions. About 50% of the seedlings
had the same score for both parameters after artificial inoculation in the

Table 2: Distribution of the number of Buxus F1
hybrid seedlings scoring 0, 1, or 2 in field and
greenhouse assays for both resistance parameters
for B. harl. x B. semp. ‘Suffruticosa’ (pop. 1), B.
harl. x B. semp. ‘Latifolia Maculata’ (pop. 2), B.
harl. x B. semp. ‘Angustifolia’ (pop. 3) and B. harl.
x B. micr. ‘HER4’ (pop. 4).

greenhouse and natural inoculations
in the field (table 2). Of the seedlings
that showed severe symptoms in the
greenhouse, less than 15% showed
no disease symptoms in the field
(table 2).

Fig. 6: selection field (left); one of
the new cultivars (right).
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