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1.1. Bottle gourd: An overview  
Bottle gourd or Calabash, scientifically known as Lagenaria siceraria 
(Molina) Standl. (Synonym: Lagenaria vulgaris Ser.) is an annual 
herbaceous warm season plant grown for its highly nutritious fruit which 
possess several medicinal properties. It is a climber with five angled stems 
and with bifid tendrils. It has petioles, long leaves with three to five lobes. 
Large white solitary flower is characteristics of this monoecious plant. The 
fruits appear huge and round, bottle shaped or slim and serpentine with 
light green smooth skin. The length of fruits can be as much as 1.8 m. In 
side they are white, soft, fleshy and multi-seeded. The plant belongs to the 
family Cucurbitaceae which is the family of the gourd, pumpkin or melon. 
The family Cucurbitaceae comprises of at least 825 species belonging to 
118 genera (Milind and Kaur, 2011). These species are distributed widely 
in almost all regions of the world. Many members of the family are 
economically important and many of these have nutritional as well as 
therapeutic potential (Aslam and Najam, 2013).  

Bottle gourd, native to Africa (Heiser 1979), is a widely consumed 
vegetable in India. Here, it is known as lauki, lau, ghaia, churakka, 
sorekayi, kadoo or dudhi. It is cultivated throughout the year for its young 
and tender fruits. When harvested mature and dried, it forms a woody rind 
(exocarp) that is used mostly for the manufacture of containers (for water 
and food) and also musical instruments (drums, sitar, tanpura) or fishing 
floats after removing the flesh (Heiser 1979; Nath et al., 2017). The young 
leaves along with tender twigs are also cooked and consumed as vegetable 
which is also a popular dish in some parts of India. According to the 
annual report of ‘Horticulture Statistics Division’ of India (2014-15), bottle 
gourd was cultivated in 111 hectors and the annual production was 1836 
tonnes.  
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The taxonomical classification of bottle gourd is as follows (Nath et al., 
2017): 

Kingdom: Plantae 
Division: Magnoliophyta 

Class: Magnoliopsida 
Order: Cucurbitales 

Family: Cucurbitaceae 
Genus: Lagenaria 

Species: L. siceraria 
Parts used: Fruits, roots, leaves and seed oil 

Two subspecies, L. siceraria subsp. siceraria and L. siceraria subsp. 
asiatica, are recognized based on morphological and genetic differences 
between present-day African and Asian bottle gourd cultivars. An ancient 
diffusion of the species occurring eastward from Africa and the genetic 
isolation of African and Asian subgroups that took place subsequently has 
been suggested by many authors (Heiser, 1973, 1985, 1989; Decker-
Walters et al., 1999, Decker-Walters et al., 2001). It is generally believed 
that the wild species, whose fruits had floated across the seas, reached the 
tropical and temperate areas in Asia and the USA about 10000 years ago. 
The word Lagenaria has been derived from the Latin word Lagena, which 
means Florence flask. The word siceraria on the other hand is derived from 
siccus which means useful fruit, when it is mature and dry (Aslam and 
Najam, 2013). There are two varieties belonging to genus Lagenaria, the 
sweet variety and the bitter variety. The sweet variety is mostly cultivated 
and consumed as vegetable, while the wild bitter variety is preferred for 
medicinal uses. 
1.2. Health benefit 
Bottle gourd fruit is well-known for its medicinal properties in Indian 
ayurvedic medicine. Reports on folk medicine also recognize it as an 
important healer especially in cardiac and hepatic diseases and stomach 
ulcers. Phytochemical investigation reveales that the fruit contains 2.9% of 
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carbohydrates, 0.2% of protein, 0.1% of fat, 96.3% of water, 0.5% of 
minerals, 0.02% of calcium and less than 0.01% of phosphorus. The 
mineral elements found in 100 gm of bottle gourd are: sodium 11.0 mg, 
potassium 86.0 mg, iron 0.7 mg and iodine 0.45 μg per 100 gm. The amino 
acid content per gram is alanine 0.5 mg, arginine 0.4 mg, aspartic acid 1.9 
mg, cysteine 0.3 mg, glutamic acid 0.3 mg, leucine 0.8 mg, phenylalanine 
0.9 mg, proline 0.3 mg, serine 0.6 mg, threonine 0.2 mg, tyrosine 0.4 mg, 
and valine 0.3 mg.  

The bottle gourd fruit contain significantly huge amount of vitamin B 
complex and are also good source of ascorbic acid, beta carotene, pectin, 
and choline level-a lipotropic factor, which is a healer of mental disorders. 
It is also good source of minerals and amino acids. Bottle gourd is 
particularly rich in potassium which amounts to 3357 mg per 100 gm of 
dry weight. It also contains various biologically active constituents 
including flavonoids, saponins and triterpenes. The fruits contain the 
triterepenoide cucurbitacins B, D, G, H and 22-deoxy cucurbitacin. It 
contains soluble dietary fibers (SDF) which has a profound effect in 
lowering serum cholesterol. (Upaganlawar and Balaraman, 2009). Even the 
seeds of bottle gourd have prime importance as they contain numerous 
vitamins, phytochemicals, minerals, amino acids, essential fatty acids 
along with omega fatty acids which are the major components of human 
brain (Rahman 2003). Lagenin, a protein having ribosome inactivating 
activity was purified from the seeds. This protein has been reported to 
possess immunosuppressive, antifertility and antiproliferative actions 
(Wang and Ng, 2000). 

Bottle gourd has been used in Ayurveda and other folk medicines 
traditionally for treatment of diseases like hypertension, diabetes mellitus, 
ulcer, liver diseases, congestive cardiac failure (CCF) and piles. Bottle 
gourd fruits are easily digestible, treat constipation, having cooling 
properties and also help to lose weight. The fruit is rich with choline level-A 
lipotropic factor, a healer of mental disorders (Aslam and Najam, 2013). 
Pharmacological investigations reveal that the fruit contain several 
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bioactive properties such as cardioprotective activity (Vijayakumar et al., 
2010), analgesic and anti-inflammatory activity (Ghule et al., 2006a), 
hepatoprotective activity (Lakshmi et al., 2011) antihyperlipidemic activity 
(Ghule et al., 2006b), diuretic activity (Ghule et al., 2007), anthelmintic 
activity (Thube et al., 2009; Badmanaban and Patel, 2010), 
immunomodulatory activity (Gangwal et al., 2008), antistress and 
adaptogenic property (Lakshmi and Sudhakar, 2009), antioxidant activity 
(Deshpande et al., 2007), anxiolytic and memory enhancing activity 
(Muhammad and Rahila, 2013), central nervous system (CNS) depressant 
activity (Jayashree et al., 2010) anti-asthmatic and anti-allergic activity 
(Jasani et al., 2012), antihyperglycemic activity (Prerona et al., 2011), 
antiulcer activity (Vivek et al., 2011) and antimicrobial activity (Goji et al., 
2006). The juice of bottle gourd is considered as a valuable medicine in 
Ayurveda for excessive thirst resulting from severe diarrhea and diabetes. 
Mixture of bottle gourd juice and sesame oil acts is used against insomnia. 
The tender fruits are used for rubbing on the palm and under the feet to 
cool the body and get rid of the effect of heat. Leaf paste is applied on the 
head against baldness and headache (Chopra and Chopra, 1992). Flowers 
are reported to be used as antidote in certain kind of poisons. 
1.3. Priming of plant to combat pathogens 
When infected by pathogens, plants can commence different defense 
reactions to prevent disease progress, such as hypersensitive response, 
cell-wall strengthening, the oxidative burst and the expression of various 
defence-related genes (Conrath et al., 2002). But somehow, if the defense 
reactions are either suppressed or raised too late, the infection will proceed 
effectively, often leading to huge crop loss (Somssich and Hahlbrock, 1998). 
Therefore, plants need to sense the infecting pathogens successfully and 
carry the information into the molecular level to activate their defense 
machinery (Shibuya and Minami, 2001).  

Priming is a physiological process by which plants prepare to activate 
their defense response more efficiently, quickly and vigorously to 
challenging stress (Conrath, 2009). The physiological state of readiness 
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achieved by priming is called the ‘‘primed state’’ (Conrath et al., 2006). 
Management of disease in plants is possible by inducing plant defense 
response by exogenous application of biotic and/or abiotic inducers and 
phyto-extracts (Rasmussen et al., 1991; Cohen et al., 1993; Kessmann et 
al., 1994a; Maurhofer et al., 1994; O'Donnell et al., 1996; Ryals et al., 
1996; Hanae et al., 1997; Ghosh and Purkayastha, 2003). Plant growth 
promoting rhizobacteria (PGPR) can also suppress the disease caused by 
foliar pathogen by triggering plant-mediated resistance mechanism called 
induced systemic resistance, so called ISR. Systemic resistance induced by 
rhizobacteria differs mechanically from SAR, it is designated by a separate 
term ISR proposed by Kloepper et al. (1992). Priming can also be induced 
by some natural or synthetic chemicals (Conrath et al., 2015; Beckers and 
Conrath, 2007). Over the years, a variety of chemicals were established to 
be capable of inducing primed state in plants. The first to be identified were 
synthetic SA analogs, such as 2,6-dichloroisonicotinic acid and its methyl 
ester (both are referred to as INA), and benzo-1,2,3-thiadiazole-7-
carbothioic acid-S-methylester (BTH), which triggers SAR (Conrath et al., 
2002; Oostendorp et al., 2001). A wide range of cellular responses has been 
reported to be potentiated by these compounds, including alterations in ion 
transport across the plasma membrane, synthesis and secretion of 
antimicrobial secondary metabolites (phytoalexins), cell wall phenolics and 
lignin like polymers, and activation of various defense genes (Conrath, 
2009). Non-protein amino acid β-amino butyric acid (BABA) has received 
plenty of attention given its versatility, and its priming for different defense 
responses dependent on distinct hormones pathways and upon different 
challenging stresses (Conrath, 2009).  
1.4. Objectives 
Establishment of successful disease control requires a good understanding 
of plant-pathogen interactions along with understanding of environmental 
conditions required for disease establishment. At the onset of the present 
study it was considered to determine pathogenicity of isolated pathogens 
(Fusarium incarnatum and Colletotrichum gloeosporoiders) from the fruits 
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and leaves of L. siceraria growing in the present study area (sub-Himalayan 
West Bengal also known as plains of North Bengal). The research presented 
here aims towards appropriate isolation and identification of the pathogens 
from North Bengal (Fig. 1.1). In addition, management of the diseases 
(caused by the pathogens) by inducers (abiotic), botanicals and by 
antagonistic microorganisms have also been taken in to consideration. The 
main objectives of the present study are as follows.  

1. Isolation of major pathogens responsible for foliar diseases and fruit 
rots in Lagenaria siceraria 

2. Pathogenicity test of isolated fungi (Fusarium incarnatum and 
Colletotrichum gloeosporoides) and assessment of diseases 

3. Morphological and physiological characterization of the isolated 
pathogenic fungi 

4. Molecular identification of the isolated pathogenic fungi and their 
phylogenetic analysis 

5. Induction of defense related enzymes by some abiotic inducers  
6. Studies on PAL gene expression in Lagenaria siceraria after induction 

with abiotic inducers using semiquantitative RT-PCR 
7. Control of the pathogens using bio-control agents and botanicals 

 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1.1. (a) Cultivated bottle 
gourd fruits in farmer’s field; (c) Diseased samples showing fungal Infection 
in bottle gourd fruits
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(a) Cultivated bottle gourd in farmer’s field; (b) Diseased bottle 
gourd fruits in farmer’s field; (c) Diseased samples showing fungal Infection 
in bottle gourd fruits. 
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