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Genetic resources for EFSB resistance in brinjal

The excessive use of insecticides, in
order to keep the eggplant fruit and shoot
borer (EFSB) under control in India, is a
major concern. The development of
genetically modified, pest-resistant brin-
jal hybrids known as Bt brinjal has been
offered as an alternative strategy in com-
bating the pest.

Ranjithkumar et al.' report the lack of
EFSB resistance in brinjal (Solanum
melongena L.) germplasm and thus the
difficulty in developing resistant culti-
vars by traditional plant breeding meth-
ods. No commercial cultivars with
appreciable levels of resistance have yet
been developed, but this may be due to
inadequate screening which took place
about 10-20 years ago”. Furthermore,
our understanding of the precise mecha-
nisms involved in host-plant EFSB resis-
tance has increased in recent years®*, and
this may allow a more focused search for
suitable germplasm in future studies.
Several non-commercial, resistant brinjal
landraces have nevertheless been identi-
fied™®.

The resistance in traditional Indian
brinjal landraces, which are genetically
close to S. incanum L. (the putative pro-
genitor of brinjal), may prove fruitful, as
this wild species itself displays EFSB re-
sistance’. In this connection, resistant,
local brinjal forms have been identified
in northwest India® and, interestingly,
this is the region in which, according to
some authors, domestication of brinjal
from S. incanum is believed to have
taken place'®. Furthermore, brinjal land-
races may sometimes be cultivated in
small plots, without the use of pesticides
(Figure 1). If EFSB attacks the crop, then

Figure 1.

Pest damage to brinjal land-
race: fruits are of no market value (photo-
graph courtesy: Short Heinrichs, IPM
CRSP).

the selective advantage of any resistant
brinjal genotypes is more likely to be
manifested, compared with the situation
whereby plants of a susceptible, com-
mercial cultivar are cultivated intensively
with pesticides. Thus, the incidence of
resistance in landraces merits further
scrutiny.

Many brinjal wild relatives have been
insufficiently studied, but have great
potential as sources of useful genes'"'?,
primarily for crop improvement breeding
programmes. Of these, around 50 Old
World Solanum species have yet to un-
dergo first-time crosses with brinjal'>.
S. melongena is taxonomically placed in
Solanum subgenus Leptostemonum (the
‘spiny solanums’), section Melongena.
Interfertility between brinjal and several
other species in section Melongena, and
some in section Oliganthes, has been
demonstrated®. Measurable levels of
cross-compatibility between brinjal and
Solanum species in five other sections
have also been described. In addition,
there is considerable potential for indi-
rect gene exchange with brinjal via the
complex inter-relationships between spe-
cies that may not be interfertile with
brinjal but are capable of interbreeding
with other species'®. Such ‘bridge spe-
cies’ may hold the answer to solving
some of the difficulties resulting from
crosses between brinjal and resistant
relatives such as S. sisymbriifolium (sec-
tion Cryptocarpum), whereby the
fitness of the hybrid progeny tends to be
unworkably low.

Variation within the spiny solanums is
typically very broad, and screening for
pest resistance in brinjal wild relatives
should be based on the examination of
fully representative samples taken from
diverse locations. Resistance may vary
considerably from one population to
another”. In addition, more rigorous
screening programmes could be em-
ployed. For example, general screening
could be followed by thorough study of
prospective taxa using the insect chal-
lenge inoculation technique'®. When
more detailed data on EFSB resistance in
wild species have been collected, it will
be possible to quantify the overall poten-
tial for developing resistant brinjal culti-
vars through traditional plant breeding
methods. To date, around ten EFSB-
resistant wild relatives have been identi-
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fied®'® and, fortunately, almost all are
from taxonomic sections with species
showing breeding compatibility with
brinjal. Some have already been incorpo-
rated into hybridization studies which
investigate the transference of resistance
to brinjal®'”'®, Several of these studies
are on-going and continue to assess the
augmentation of fertility and yield in the
hybrids, whereby they may attain full
commercial potential.

The basis of pest resistance in brinjal
and its relatives involves a variety of fac-
tors, which probably work together.
Naturally occurring pest resistance may
mean that a build-up of infestations is
more likely to be deterred at an early
stage, compared with the action of pesti-
cides. These are often applied to crops
with pest populations that have already
been established. The risk of the build-up
of resistance in target pest populations,
and the destruction of non-target arthro-
pods, have been highlighted recently as
concerns relating to the excessive use of
pesticides and the introduction of trans-
genic Bt crop varieties. Such risks could
be considerably reduced if the manage-
ment of EFSB were to operate via un-
transformed resistant host plants.
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