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Abstract: The importance of egg plant as an edible crop as well as from biotechnological perspective cannot
be denied. Extensive studies on abiotic stresses to which brinjal are subjected have been carried out and well
documented. The following review comprises a necessary description of biotic stresses to which brinjal is
subjected as an important part of its crop biology and agricultural aspects as biotic agents are much more
dynamic and adapt with the conditions under which the subject crop grows thus deserving more attention.
Much work has been documented in this regard, much of which is reviewed here. In this review there is a
discussion related to biotic agents that impact its growth and health, both vegetative and reproductive from
viral over bacterial to parasitic entities that influence its life cycle in various ways.
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INTRODUCTION high yields in hot-wet environments [5]. Eggplant

Solanaceae is a plant family  comprising  about 2300 acid, vitamin K, niacin, vitamin B6, pantothenic acid,
species, nearly one-half of which belong to the genus potassium, iron, magnesium, manganese, phosphorus and
Solanum.  Most  species  within this  genus are endemic copper [6], the nutrients that it contributes to the diets of
to  the  Americas, only  20%  are Old World species. the poor are especially important during times when other
Family  Solanaceae has been the source of many vegetables are in short supply.
morphologically different domesticated species e.g. At present eggplant is the third, after potato and
tomato, pepper, eggplant [1]. Eggplant (Solanum melon- tomato, most important crop from Solanaceae family.
gena) is a warm-season vegetable cultivated worldwide Greatest eggplant producers are China (17 mln tons per
for its fleshy fruit. The name is believed to reflect the early year), India (8 mln tons), Egypt (1 mln tons) and Turkey
forms of the fruits, which were small, white and resembled (0.9 mln ton) [7]. In Poland, like in many Central European
eggs [2]. Eggplant (Solanum melongena L.), also called countries, eggplant is still an exotic vegetable but in Asia
aubergineor brinjal, is one of the top ten vegetables in the and the Mediterranean it is an important and valuable
world [3]. It is grown on more than 2 million ha with a nourishment component, the so-called ‘the king of
production of nearly 33 million t. China is the world’s top vegetables’.
eggplantgrower, accounting for more than half of world Eggplant or brinjal  (Solanum melongena L.) is grown
acreage and India  is  second, with about one quarter of on an area of 8673 ha with an annual production of 8900
the world total; Indonesia, Egypt, Turkey, Iraq and the million tonnes [8], in Pakistan. The area cultivated under
Philippines are the other major eggplant producing this crop was 9000 hectares with production of 89000
countries. Asia accounts for about 94 percent of the world million tons in Pakistan which stands at 18th position in
eggplantarea, with about 92 percent of world output [4]. world ranking [9]. In Punjab (Pakistan), eggplant was

Eggplant is well adapted to high rainfall and high cultivated on an area of 4.7 thousands ha with an annual
temperatures and is among the few vegetables capable of production of 59.2 thousand tons during 2001-2002 [10],

contains nutrients such as dietary fiber, folate, ascorbic
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with an, the average yield of 12.6 tonns h , which is very cause damage to the brinjal  crop by boring into stems1

low as compared to other Asian countries due to different and fruits. Yield, therefore, can be affected either by
biotic and abiotic stresses. severely damaged or destroyed  fruits, or by damage to

Environmental stress could be defined in plants as the developing plant. EFSB has been described as the
any change in growth condition(s), within the plant’s most serious and destructive pest to brinjal crops and
natural habitat, that alters or disrupts its metabolic may cause up to 90% losses in yield [22]. In this review
homeostasis. Such change(s) in growth condition requires different biotic agents which effect the egg plant growth
an adjustment of metabolic pathways, aimed at achieving will be discuss.
a new state of homeostasis, in a process that is usually
referred to as acclimation [11-12]. Crop plants are affected Biotic Stresses of Egg Plant:
by a variety of abiotic stresses like salinity, drought, low Viral Agents of Egg Plant: Eggplants are infected by
and high temperature andheavy-metal as well as biotic several viruses causing significant damage due to plant
stresses like pathogens [13]. Plants are under constant stunting, crinkle, mottling accompanied by leaf and fruit
assault by biotic agents, including viral, bacterial and abnormalities. Of these viruses, eggplant mottle dwarf
fungal pathogens, parasitic plants and insect herbivores, virus (EMDV), a member of rhabdoviruses has been
with enormous economic and ecological impact [14]. reported  mainly  from Mediterranean regions since 1969.
Plants are locked in an evolutionary arms race with their It has also  reported  from northern Africa, southern
attackers and faced with this onslaught have evolved Europe  and  Middle  East [23]. The  virus  is  known  to be
myriad defenses. Once an attack is perceived, plant transmitted mechanically and by leafhoppers
metabolism must balance potentially  competing  demands Agaliavorobjevi [24]. Another virus, eggplant mottle
for  resources  to  support defense versus requirements crinkle virus (EMCV), was first reported from Lebanon,
for   cellular   maintenance,   growth  and  reproduction then India and recently from Iran [25]. The virus, having
[15-16]. Upon introduction of various elicitors, such as spherical particles of 37-40 nm in diameter, has been
pathogen-associated molecular patterns (PAMPs), viral considered as a member of Tombusvirus that is
coat proteins or fatty acid conjugates in the oral transmitted mechanically [26]. Eggplant severe mottle
secretions of insect saliva, a massive reprogramming of virus (ESMV) was first identified in Nigeria and was
plant gene expression, hormonal and chemical defense reported to be transmitted by aphids Myzuspersicae and
responses are initiated, a process that can be costly in Aphis craccivora in nonpersistent manner. Eggplant
terms of plant growth and fitness [17-18]. In addition to mosaic virus (EMV) in eggplants is another viral
triggering defenses to dissuade pathogen and herbivore agent[26]. The virus is transmitted by sap, flea beetles
attack by allocating resources from growth to defense, a EpitrixFusculaandaphids M. persicae in non–persistent
reduction of photosynthetic capacity in remaining leaf mode.  Purified  EMV  consist  of  spherical  particles  of
tissues may represent a ‘hidden cost’ of defense [19]. 28-30 nm in diameter. Potato virus Y (PVY), member of

Cultivated S. melongena genotypes often have potyvirus is common in eggplants. It is transmitted by
insufficient levels of resistance to biotic and abiotic aphids M. persicae in non-persistent mode. PVY consist
stresses [20]. The average yield of eggplant in some of flexuous particles of 760 nm in long. Alfalfa mosaic
developing countries may be considerably low compared virus (AMV)  and  Cucumber  mosaic virus (CMV) are
to the value obtained in advanced economies. This low also reported to infect eggplants. The two viruses are
yield may be attributed to some limiting factors, prominent transmitted mechanically to wide host plants and by
among which are climatic factors and occurrence of pest several species of aphids in non-persistent manner [27].
and diseases. Among the most serious diseases, which Purified preparation of AMV contained bacilliform
threaten the stability of yield, are anthracnose, bacterial particles, while CMV consisted of spherical particles
wilt, Verticillium wilt and a complex of viruses. Alternaria measuring 30 nm in diameter.
tenuissima causing leaf spot and fruit rot on eggplant
(Solanum melongena) also reported [21]. Brinjal is Bacterial Agents of Egg Plant: Verticillium wilt is a
susceptible to many diseases and pests, including the destructive disease in eggplant production, which is
eggplant fruit and shoot borer (EFSB, mainly caused by the infection of Verticillium dahlia
Leucinodesorbonalis Guenée). EFSB is a medium-sized through root surface to vascular system.V. dahlia can
moth (Lepidoptera: Crambidae) whose feeding larvae survive in soil for more than 6 years and infect many plant
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varieties, while chemical fungicides have no direct effects rhizospheres of barley and white mustard. A positive
on infected plants, so the disease is hard to control all
over the world [28]. Therefore, it is necessary to consider
the relationship between plant, soil and pathogen.

Bacterial wilt occurs widely in tropical, subtropical
and some temperate regions of the world [29] and is
caused by a soil-borne, vascular pathogen,
Ralstoniasolanacearum (formerly Pseudomonas
solanacearum) [30]. A devastating disease worldwide,
bacterial wilt limits the production of solanaceous crops
such as tomato, pepper, eggplant, tobacco and potato as
well as other important crops like peanut, banana, ginger
and geranium. Approximately 450 crop species have been
reported as hosts of this pathogen [31]. In Vietnam,
bacterial wilt causes significant damage on many
important crops under disease-favorable weather
conditions [32]. Control is difficult due to high variability
of the pathogen, limited possibility for chemical control,
high capacity of the pathogen to survive in diverse
environments  and  its  extremely  wide  host  range [33].
The use of resistant varieties has been used to reduce
disease.However, crop resistance is often overcome by
the genetic diversity of the pathogen as well as genotype
x environment interactions. Disease control is being
attempted with crop rotation, intercropping, organic
manuring and use of resistant cultivars. However crop
rotation-based control of bacterial wilt is often hampered
by the pathogen’s wide host range [34].

Parasite of Egg Plants: Of the multitude of nematode
species known, about 2500 species are able to feed on
plants [35]. Plant-parasitic nematodes obtain their
nutrients exclusively from plants. Most attack roots and
underground  parts  (rhizomes,   tubers)   of  the  plants
and some are able to feed on leaves and flowers [36].
Plant-parasitic nematodes are found in all climates and
every type of soil. Twenty-four genera of plant-parasitic
nematodes are economically important pests of crop
plants worldwide. Ascertain plant-parasitic nematodes
associated with some major crops in Nigeria [37].

Nematophagous fungi are common soil inhabitants
infecting living nematodes through different strategies
[38]. Plant-parasitic nematodes generally attack plant
roots; therefore the ability of nematophagous fungi to
colonize roots should be a great advantage if the fungi
could be used for biological  control. It was found that
pea  rhizosphere  harbours  higher densities of
nematode-trapping fungi and more species of
nematophagous   fungi  than  the  root-free  soil  and  the

rhizosphereeffect on Arthrobotrys spp. was also reported
for citrus, soybean and tomato. Fungal parasites of
nematode eggs  are  commonly found in the rhizosphere
of crop plants and were recently shown to be able to
colonize the roots of barley [39].

Directed  or  chemotropic  growth  of  hyphae is a
well-known nematode hosts. However, nematodes are
also usually attracted towards nematophagous fungi
Preliminary results on the cell biology of the
interactionsbetween  root  cells and  nematophagous
fungi with barley andthe egg parasite
Verticilliumchlamydosporium [39], indicate  that the
fungus  has an  endophytic behaviour   in   root   cells.
This behaviour is a closer relationship than the
saprotrophic capacity, which it has  been assumed that
the fungus has in the rhizosphere [40]. These results
prompted  us  to  investigate    further   the  relationships
of  nematophagous  fungi and roots at a cellular level.
This area of research has been largely neglected despite
its importance. There is an increasing body of knowledge
on the possible indirect biocontrol action of fungal
symbionts and antagonists of plant pathogens by
modulation of plant host defence responses [41],
phenomenon in many fungi. The tropism may be due to
host-?nding or, in saprophytic fungi, to the attraction
towards a suitable substrate. This phenomenon was
explained by tropism towards oxygen, volatile or non-
volatile Compounds. Chemotropic growth of
nematophagous fungi hyphae towards nematodes was
observed in detached  traps of  Dactylelladoedycoides
and in hyphal tips of the oyster mushroom,
Pleurotusostreatus [42]. Furthermore, zoospores of the
endoparasite Catenariaanguillulae are attracted to their
[43], nematode hosts. However, nematodes are also
usually attracted towards nematophagous fungi.
Preliminary results on the cell biology of the interactions
between root cells and nematophagous fungi with barley
and the egg parasite Verticilliumchlamydosporium [39],
indicate that the fungus has an endophyticbehaviour in
root cells. This  behaviour  is  a closer relationship than
the saprotrophic capacity, which it  has been assumed
that the fungus has in the rhizosphere[40]. These results
prompted  us  to   investigate   further  the  relationships
of  nematophagous  fungi and roots at a cellular level.
This area of research has been largely neglected despite
its importance. There is an increasing body of knowledge
on the possible indirect biocontrol action of fungal
symbionts and antagonists of plant pathogens by
modulation of plant host defence responses [41].
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Insect and Herbivores Agents of Egg Plant: Green plants However, the impact of the IPM training was ambivalent,
are a food source for herbivores. The diversity of as the farmers increased the level of pesticide use after
potential threats to plants in nature is wide and quite receiving training. Probably the absence of economical
impressive. Important herbivores are mammals, reptiles, IPM solutions for this pest was a key constraint in the
amphibians, birds, mollusks, worms, arthropods, viruses, region [51]. AVRDC –The World Vegetable Center has
bacteria, fungi and other microorganisms. Representing a recently developed,validated and promoted an IPM
significant part of life on earth, insect herbivores are a strategy for the control of EFSB in South Asia during
considerable threat to the plants [44]. Insects use various 2000-2005. The IPM strategy is composed of healthy
feeding strategies to obtain nutrients from all above seedling production, use of resistant cultivars and EFSB
(vegetative) and belowground  (root) plant parts and sex pheromone to continuously trap the adult males,
inflict mechanical damage on plant tissues. The quantity prompt destruction of pest damaged eggplant shoots and
and quality of injury varies greatly, depending on the fruits at regular intervals and withhold pesticide use to
feeding tactic. Approximately two thirds of all known allow proliferation of local natural enemies to encourage
herbivorous insect species are leaf-eating beetles the pest suppression.
(Coleoptera) or caterpillars (Lepidoptera) that cause
damage with mouthparts designed for chewing, snipping, Strategies to Control Biotic Stresses:
or tearing [45].Eggplant fruit and shoot borer (EFSB), Plant Breeding:  Plant  breeding  is  the  art and science
LeucinodesorbonalisGuenée (Lepidoptera: Pyrallidae) is of  plant   improvement    via    genetic   modification.
one of the most destructive pests on eggplant in South What constitutes plant improvement has to be defined
and Southeast Asia. Larvae of this insect bore inside relative to the breeder’s objectives or what the grower,
plant shoots and fruits adversely affecting plant growth, processor, or end-user desires. Growers typically want
yield and fruit quality and thus making it unfit for human increased yield, better standability and other traits that
consumption. The yield reduction could be as high as maximize profit. Processors and end-users typically are
70% [46]. Hence, the farmers in the region rely exclusively looking for modifications in the physical or chemical
on the application of chemical insecticides to combat properties of the grain or forage farmers produce that
EFSB which has resulted in a tremendous misuse of maximize their profits s  [52].  The  desires of producers
pesticides in an attempt to produce damage-free and processors and end-users sometimes overlap when
marketable fruits. Survey of pesticide use in Bangladesh they result in an increase in  value  for all of those
indicated that farmers spray up to 180 times with chemical involved  in  the  production  and  distribution system.
insecticides during a year to protect their eggplant crop The improvement  of  plants  themselves has rarely
against EFSB [47]. The pesticide use is equally intensive caused controversy or provoked a need to regulate plant
in the Philippines. It was about 56 times during a cropping breeding or the products of plant breeding. Despite the
season and the total quantity of pesticide used per lack of controversy, however, plant breeding has not been
hectare was about 41 l of the different brands belonging environmentally benign [53].There are several examples
to the four major pesticide groups [48]. In addition to the where cultivars developed via plant breeding have had
adverse effects on environment and human health, such negative ecological effects. The transfer of genes between
pesticide use IPM for Eggplant fruit and shoot borer sexually incompatible species, called transformation, has
increases the cost of production making eggplant provoked controversy and has resulted in regulation of
expensive for poor consumers. For instance, the share of plants containing transgenes. There is also now concern
the cost of pesticide to total material input cost was 55% about the movement of transgenes from crop-to-crop,
for eggplant and it ranked first when compared to tomato crop-to-weed and from crop-to-wild and the
(31%) and cabbage (49%) in the Philippines [49], whereas environmental, social and economic impact of this
it was 40-50% in Bangladesh [47]. Hence, many farmers movement. The so called third wave of agricultural
refrained from growing eggplant because of this pest [50]. biotechnology has created new concerns among the
Any single method of pest management cannot achieve public and the commodity growers themselves. This third
a level of EFSB control acceptable to producers in the wave has been called “plant molecular farming” [54],
region. The integrated pest management (IPM) techniques (Felsot, 2002) and refers to “the cultivation of plants for
could provide satisfactory control, but it should be simple industrially, medically, or scientifically useful
and economic. Some IPM models have been suggested in biomolecules, rather than for traditional uses of food,
the past and the farmers were given training on IPM. feed, or fibre” [55]. The concern of course, is that these
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biomolecules are being produced in food and feed crops gametoclonal variants. Themicropropagation technology
and may find there way into the commodity crops via has a vast potential to produce plants of superior
gene flow. This third wave of biotechnology has quality,isolation of useful variants in well-adapted high
produced a renewed interest in gene flow via pollen yielding genotypes with better diseaseresistance and
movement. stress tolerance capacities [60]. Certain type of callus

Considerable progress has been achieved in plant cultures give rise toclones that have inheritable
breeding in which in-vitro methods have played a very characteristics different from those of parent plants due
important role. With classical methods, homozygous tothe possibility of occurrence of somaclonal variability
diploid lines can be obtained in  5-8   years   depending [61], which leads to thedevelopment of commercially
on the species. In-vitro techniques such as anther and important improved varieties. Commercial production of
pollen culture have been very successful in shortening plants through micropropagation techniques has several
the required time for this process. As a result, F1 hybrid advantages over the traditional methods of propagation
production  can  be  obtained  by saving time and labor. through seed, cutting, grafting and air-layering etc. It is
In-vitro and progenesis have been reported in several rapid propagation processes that can lead to the
species. The callus induction  from  cultured anthers production of plants virus free [62]. Coryodalisyanhusuo,
could be formed [56], but  the shoot differentiation was an important medicinal plant was propagated by somatic
not produced, in tomato. Tomato and oval eggplant embryogenesis from tuber-derived callus to produce
cultivars were used to establish haploid and later disease free tubers [63]. Meristem tip culture of banana
homozygous diploid lines via anther culture, which plants  devoid  from  banana  bunchy top virus (BBTV)
should provide  efficient  material  for further studies on and brome mosaic virus (BMV) were produced [64].
F1 hybrid production [57]. Higher yields have been obtained by culturing pathogen

Tissue Culture: Tissue culture is the in vitro aseptic virus-free potatoes was obtained in controlled conditions
culture of cells, tissues, organs or whole plant [65].Application of biotechnological aspects of eggplant
undercontrolled nutritional and environmental  conditions (Solanum melongena L.)improvement has been used as
[58], often to produce the clones ofplants. The resultant powerful tools for solving the problem of abiotic stresses
clones  are   true-to  type  of  the   selected   genotype. in vegetable breeding. Tissue culture protocols for
The controlled conditions provide the culture an organogenesis, somaticembryogenesis, anther culture and
environment conducive for their growth andmultiplication. protoplast culture have been well established [66], for the
These conditions include proper supply of nutrients, pH induction of resistance in egg plant.
medium, adequatetemperature and proper gaseous and
liquid environment.Plant tissue culture technology is Transgenic Plants: One of the important technique that
being widely used for large scale plant is used in these days to overcome the biotic stresses is
multiplication.Apart from their use as a tool of research, production of transgenic plants. Transgenic plants
plant tissue culture techniques have in recentyears, contain foreign genes responsible for release of
become of major industrial importance in the area of plant compounds, whichhelp them in growth and establishment
propagation, diseaseelimination, plant improvement and outside their natural habitat, with enhancedsurvival,
production of secondary metabolites. Small pieces persistence and competitive capabilities. Now a days
oftissue (named explants) can be used to produce several  ecologicalconcerns  are  arising with respect to
hundreds and thousands of plants in acontinuous the cultivation of the transgenic crops such as -
process. A single explant can be multiplied into several invasiveness, gene flow to indigenous organisms,
thousand plants inrelatively short time period and space development of resistance in targetpests and direct or
under controlled conditions, irrespective of theseason indirect effects on nontarget organisms and ecosystems
and weather on a year round basis [59]. Endangered, [67].
threatened and rare species havesuccessfully been Number of countries cultivating transgenic crops
grown and conserved by micropropagation because of commercially has increased fromone in 1992 to twenty one
high coefficient ofmultiplication  zand small demands on in 2005. The estimated global area under transgenic
number of initial plants and space.In addition, plant tissue cropcultivation  till  2005  was  approximately equivalent
culture is considered to be the most efficient technology to 222 million acres [68]. The majortraits harbouring
for cropimprovement by the production of somaclonal and transgenic  crops   were herbicide   resistance  (HT)  with

free germplasmin vitro. Increase in yield up to 150% of
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Effect of transgenic plant on structure and functions of soil microorganisms andtheir communities [72].

Plants Transgenictrait Effect on microorganism cause biotic stress

Cotton Insect resistance Significant stimulation in growth of culturable bacteriaand fungi with change in substrate utilization

Rape Herbicideresistance Community fatty acid, community level physiologicalprofile altered, taxonomic diversity of root
 associatedcommunity altered, altered diversity of Rhizobiumleguminosarumand variation in Pseudomonaspopulation

Soybean Herbicideresistance Incidence of Fusarium (soilborne pathogen) ontransgenic soybean roots was greater within 1 wk afterthe 
application of glyphosate as compared to nontransgenicisoline.

Tobacco Insectresistance Alteration in community size of nematodes and Collembola

Potato Insectresistance Altered CLPP pattern of microbial community intransgenic rhizosphere

Wheat Pathogenresistance Variation in cultivable rhizospheric community

Alfalfa Organic acid expression Qualitative changes in the abundance of bacterialphylogenetic groups between rhizosphere soils oftransgenic 
and untransformed alfalfa. rhizosphere oftransgenic alfalfa had significantly greater microbialfunctional 
diversity compared with untransformed alfalfa.

Lotus Opineproduction Increased population of opines utilizing bacteria ascompared to other bacterial species in the rhizosphereof 
transgenic lotus.

Potato Expressing the phage T4 Transgenic potato plants root are showing high bactericidal activity against Bacillus subtilis adsorbed
lysozyme gene artificially on potato roots as compared tonontransgenic plants

Potato cv. T4 lysozymeproducing and DL5 No difference in growth of bacterial communities wasobserved between the rhizosphere of transgenic 
Desiree and plant lines DL4 potatoand non-transgenic potato varieties.
harbor

Rice Insectresistance Differences in protease, neutral phosphatase andcellulase activities between soil amended with Bttransgenicrice 
straw and non-transgenic rice strawwere not persistent. However, differences indehydrogenase activity, 
methanogenesis, hydrogenproduction andanaerobic respiration were persistent.

Maize Insectresistance No significant differences in earthworm,microarthopods, nematodes and protozoan populationdue to exudation 
of Bt toxin in rhizosphere of Bt cornas compared to non Bt corn.

Tobacco Expression of proteinase Number of collembella colonies associated withtransgenic tobacco litter are less as compared with nontransgenic 
inhibitor I litter. Whereas nematode population is highin transgenic litter as compared to non-transgeniclitter.

72% of the totaltransgenic area followed by insect EE-1’ is genetically engineered (GE) to express a
resistance (IR) with 19.5% and both HT  and  Irstacked  in crystalline (Cry) protein toxin similar to that produced
one crop occupied only 8.5%. Virus resistance and other naturally by the soil bacterium Bacillus thuringiensis
traitsengaged very little area <1%. The principal Berliner  (‘Bt’).  EE-1 is brought about by the insertion of
commercialized transgenic crops aresoybean (48.4m ha), a chimeric (fused) Bt gene Cry1Ab-Cry1Ac inserted into
corn (19.3mha), cotton (9.0 mha), canola (4.3 mha) alfalfa the genome, remaining ‘switched on’ and effective in all
and potato (<0.1mha), [69]. Other non-commercialized but parts [73]. The modified Bttoxin has been developed to
ready for trialtransgenic crops are papaya, squash, rice, endow pest-resistance to lepidopteran pests, such as
bringal, aubergine, sugarbeet and tomato.More crops EFSB. It is lethally toxic and works via binding to protein
under development in labs for being transgenic are apple, receptors in the gut of the larval stage of the pest, whilst
mango,  banana,pineapple,  barley,  sweetpotato  and it feeds on the modified plants. Btbrinjal has undergone
coconut.Some transgenic plants (insect resistant) change field evaluation by a national hybrid seed  company in
its rhizosphere  environment through  root exudates, India and further progress into backcrossing Event EE-1
which consequently promote or retard the growth of into locally adapted, open-pollinated  brinjal varieties has
microorganisms in the rhizosphere [70]. Transgenic Bt recently been made in the public sector [74].
cotton and Bt corn  plantsrelease Bt endotoxin into the
soil from their different parts (roots, leaves etc), Potential Consequences of Release of Btbrinjal on Plant
whichpersists in soil and retained its immunological and
biological activity [71].

Btbrinjal: Recently, an insect resistant hybrid, ‘EE-1
Btbrinjal’, has been developed through genetic transfer of pest resistancetransgenes from Btbrinjal to
engineering (also known as genetic modification). ‘Event wild, weedy or cultivated relatives.

Biodiversity: There has been considerable interest in the
potentially damaging effects on plant biodiversity of the
release of Btbrinjal [75]. Much of this has been related to
issues where byecological balance could be upset by
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Increased  Weediness:  In  conferring pest resistance melongenas.l Thus, a complex situation regarding
upon these relatives, these transgenes could induce a interfertility, ferality andthe potential for introgression of
selective advantage, encouraging such plants to become transgenes exists.
overbearing weeds [76]. Such aggressive growth, coupled
with the strong tendency for spiny solanums to become CONCLUSION
adventives, could have detrimental effects on ecological
balance and biodiversity. There has been one recorded Considering the foregone discussion, it is clearly
laboratory attempt in India to assess the weediness of evident that brinjal is vulnerable to a range of biotic
Btbrinjal: however this was simply measured by stresses that must be managed to ensure proper growth
comparing the germination success (presumably of single and flourishing of the crop to meet demands. More focus
accessions) of Btbrinjal with that of untransformed brinjal in this aspect is required as the vast range of biotic
on two basic growth media, using 50 seeds for each entities continues to evolve and adapt to the
accession [77]. From these limited observations it was environment. New methods must be devised to ensure a
surmised that there are ‘no substantial differences stress free surrounding or minimal stress surrounding if,
between Btand non-Btbrinjal for germination and vigour’ at least possible, for the growth of this crop.
or ‘with regard to their weediness potential’ [78]. A single
field study was conducted to monitor the ‘aggressiveness REFERENCES
and weediness’ of Btbrinjal compared with non-GE brinjal
plants [77]. One of the plots used for a gene flow study 1. Doganlar, S., A. Frary,  M.C.  Daunay, R.N. Lester
[79], was left undisturbed after harvesting the transformed and S.D. Tanksley, 2002b. Conservation of gene
brinjal crop andirrigated and monitored for three months function in the Solanaceae as revealed by
after harvesting. No germination of any Btbrinjal plants comparative mapping of domestication traits in
was observed during the study. (Unfortunately, the eggplant. Genetics, 161: 1712-1726.
opportunity to examine weediness by growing on the 2. Hui, Y.H., 2006. Handbook of Food Science,
original hybrid progeny was not taken up). From this, it Technology and Engineering. CRC Press, pp: 13-20.
was surmised that ‘Btbrinjal does not have any 3. Sol Genomic Network, 2006. http://sgn.cornell.edu.
weediness/ aggressiveness characteristics and behaves 4. FAO, 2007. Faostat Database Collection
in a similar fashion to other conventional brinjal varieties’ http://apps.fao.org/page/collection
[77]. The original report seems to have been written in a 5. Hanson, P.M., R.Y. Yang,  S.C.S.  Tsou, D. Ledesma,
‘lackadaisical manner’ and parts of it are described as L. Engle and T.C. Lee, 2006. Diversity in eggplant
incomprehensible [80]. The statement that ‘the Cry1Ac (Solanummelongena)for superoxide scavenging
gene used in Btbrinjal event EE-1 confers no advantage to activity, total phenolics and ascorbic acid. Journal of
recipient plants in terms of aggressiveness or growth Food Composition and Analysis, 19(6-7): 594-600.
characteristics’ [81], seems to relate largely to this 6. USDA.,  2009.  National  Nutrient  Database  for
investigation and is therefore based on, at best, limited Standard    Reference,     Release   21.
evidence. http://www.nal.usda.gov/fnic/foodcomp/search.
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