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programme. Some related results have been reported
by Masud et al. (1995) in pumpkin, Quamruzzaman
(2008a) in bitter gourd and Quamruzzaman et al. (2008b)
in ridge gourd. Information on the selection of local
pumpkin genotypes on the basis of diversity is inadequate
in Bangladesh. Therefore, the present investigation was
undertaken to estimate the nature and magnitude of
genetic diversity in some local pumpkin genotypes
under Bangladesh conditions.

Materials and Methods
The experiment was conducted at the experimental
field of Olericulture Division, Horticulture Research
Centre (HRC), Bangladesh Agricultural Research
Institute- Gazipur, during the winter season of 2005-
06. The seeds of 18 selected advanced pumpkin lines
were sown on the polybag on 25th October, 2005.
Twenty day old seedlings were transplanted in the
main field on 15th November 2005. The experiment
was laid out in a RCB design with three replications.
The unit plot size was 10.0 × 2.0 m maintaining 2.0
× 2.0 m spacing. The land was fertilized with cow
dung, urea, triple super phosphate (TSP) murate of
potash (MP) gypsum and zinc @ 20000, 175, 175,*Author for correspondence; E-mail: akmqzs@gmail.com

Abstract. Genetic divergence among 18 pumpkin genotypes was estimated using Mahalanobis’s D2 statistic.
Altogether four clusters were formed where cluster I contained the highest number of genotypes (8) and
cluster II contained the lowest (1). The highest intra-cluster distance was observed for cluster I (0.831)
and the lowest for cluster IV (0.651). The highest inter-cluster distance was observed between cluster I
and II (24.346). Cluster II recorded the highest mean for fruit number/plant, TSS, fruit yield and minimum
in cavity length and cavity diameter. Cluster III had  the second highest mean for fruit diameter, fruit
number/plant, individual fruit weight, fruit yield and the fewest number of  days to 1st female flowering,
earliness being a  desirable trait. These crosses  may produce new recombinants with desirable traits.

Keywords: genetic diversity, pumpkin, cluster analysis
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Introduction
Pumpkin (Cucurbita moschata Duch.) is one of the
most important vegetables in Bangladesh which ranks
next to brinjal, radish and arum in total acreage and
annual production. The national average yield is 7.73
t/ha (BBS, 2008), which is very low. Pumpkin is very
nutritious due to its high content of vitamin A. Central
Mexico is considered as centre of origin of pumpkin
and now is widely grown in most tropical countries. It
belongs to the botanical family Cucurbitaceae.

Information on genetic divergence among the available
germplasm is vital to a plant breeder for an efficient
choice of parents for hybridization. Genetically diverse
parents are likely to contribute desirable segregants.
Crosses between diverse  parents are more likely to
result in  high heterotic F1s and a broad spectrum of
variability in the segregating generation (Arunachalam,
1981). Improvement in fruit yield and quality is normally
achieved by selecting genotypes with desirable character
combinations existing in nature or by hybridization.
Selection of parents identified on the basis of divergence
analysis would be more promising for a hybridization
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Abstract. Escherichia coli were isolated from 140 samples of blood, urine, stool and water made up of
15.7%, 42.9%, 30.0% and 25.7%, respectively. From the samples, 71.9% enterotoxigenic E. coli (ETEC),
14.3% enteropathogenic E. coli (EPEC), 7.1% enterohemorrhagic E. coli (EHEC) and 7.1% enteroinvasive
E. coli (EIEC) occurred as diarrheagenic E. coli. Of the ETEC (240) isolates tested for susceptibility to
eight conventional antibiotics, 110 (46.0%) showed resistance to all the tested antimicrobial agents.
However, of the resistant strains; 24 (22.0%) were multidrug resistant. These were tested against
3.0 mg/mL of saponin extract from Phyllanthus niruri and 13 (55.0%) of these were susceptible to the
saponin. The antimicrobial activities of saponin from P. niruri are of interest since the crude extract was
effective at concentration of 3.0 mg/mL to multiple resistant isolates of ETEC.

Keywords: diarrheogenic E. coli, multidrug resistant, E. coli pathotypes, saponin, Phyllanthus niruri

Introduction
Different strains of Escherichia coli that cause diarrhoea
are classified into pathogenic groups (pathotype)
according to their virulence determinants (Wang et al.,
2007; Robins-Browne et al., 2004). The specific nature
of these virulence determinants imbues each pathotype
with the capacity to cause clinical syndromes with
distinctive epidemiologic and pathologic characteristics
(Robins-Browne et al., 2004). For example, Entero-
toxigenic E. coli (ETEC) causes watery diarrhoea in
children in developing countries, whereas Entero-
hemorrhagic E. coli (EHEC) may cause haemorrhagic
colitis (HC) and haemolytic uremic syndrome (HUS)
owing to the production of shiga toxins (Smet et al.,
2011). Enteropathogenic E. coli (EPEC) shares several
key virulence determinants with the most common
varieties of EHEC but neither produces shiga toxins
nor causes HC or HUS. Instead, it causes non-specific
gastroenteritis, particularly in children in developing
countries (Ramachandani et al., 2005; Robins-Browne
et al., 2004). Pathogenic isolates of E. coli have a
relatively large potential for developing resistance to
antimicrobials (Dubos et al., 2010; Kumarasamy et al.,
2010; Robins-Browne et al., 2004) and report of multiple
antibiotic resistance is not infrequent (Kumarasamy

et al., 2010). Because of the increasing resistance of
most pathogenic bacteria to conventional antibiotics,
it becomes imperative to search nature for alternatives.
During the past decade, drug resistance in Enterobacte-
riaceae has increased dramatically worldwide. This
increase has been caused mainly by an increased
prevalence of extended-spectrum β-lactamase (ESBL)-
producing Enterobacteriaceae (Smet et al., 2011) and
has increased the use of last-resort antimicrobial drugs.

Phyllanthus niruri L. (Syn. P. fraternus Webster) is a
plant that has been used in folk medicine to treat a
variety of illnesses particularly viral hepatitis (Qudhia
and Tripathi, 2002). The plant has been widely recog-
nized as a diuretic used in the treatment of urinary tract
infections (Ajibade and Falegan, 2007) as well as fever
(Barros et al., 2003). It is also believed to be helpful in
treating oedema, anorexia, jaundice and diabetese
(George and Roger, 2002), while its methanol and
aqueous extracts have shown high efficacy on clinical
isolates of E. coli (Ajibade and Egbebi, 2006).

Saponins are naturally occurring surface active glyco-
sides, produced by plants, but also by lower marine
animals and some bacteria (George and Roger, 2002;
Haralampidis, 2002). They derive their names from
their ability to develop stable, soap-like forms in aqueous
solutions. Their logical role in plants is not yet fully*Author for correspondence; E-mail: ajibvijav@yahoo.com
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