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The survey of twinner and tendrillar type of herbaceous and woody climbers was done in Varanasi district,
Uttar Pradesh, India. During this survey we found twinner and tendrillar plants belong to 13 Dicotyledonous
families (Acanthaceae, Apocynaceae, Aristolochiaceae, Bignoniaceae, Celastraceae, Convolvulaceae,
Cucurbitaceae, Fabaceae, Menispermaceae, Passifloraceae, Polygonaceae, Ranunculaceae and Vitaceae)
and 3 Monocotyledonous families (Asparagaceae, Dioscoreaceae and Smilacaceae). Most of the climbers

ABSTRACT arerecorded from Convolvulaceae, Cucurbitaceae and Fabaceae. Herbaceous vines are more abundant than
woody climbers (lianas). Most of the plants show twinning type of climbing habit. These climbers have
immense potential to combat bacterial, fungal, protozoan and viral disease without any known side effect.
This present communication might be useful to researchers and policymakers to develop an alternative and
effective strategy to develop drug against pathogens.
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Introduction

India is one of the seventeen mega-diverse countries
in the world. It is also one of the richest hotspot in the
world in regard to the genetic resources of medicinal
plants (Bagyalakshmi et al., 2009). To available
estimates, the total number of higher plant species
(Angiosperms and Gymnosperms) in the world is
approximately 250,000 species. Of them, only 6% have
been reportedly screened for their biological activities
(Katiyar et al., 2012). Plants, on the basis of their growth
habit, can be classified into several types e.g.
herbs, shrubs, trees, climbers, etc. Climbers are plants
rooted in the ground but their weak stem depends on the
availability of external physical support to enhance light
acquisition by preventing shading by neighboring plants
(Gianoli, 2004; Suthari et al., 2014). There are mainly
two subdivisions of climbers: herbaceous and woody

climbers. The technical term for herbaceous climber is
‘Vine’, whereas for a woody climber ‘Liana’, which
people often incorrectly used as a synonym. Climber
plants also show enormous diversity in their climbing
mechanisms (Putz, 1984; Bongers et al., 2005). They
include twinners, tendril climbers, root climbers and
scramblers (Dvivedi et al., 2016). A number of families
such as Convolvulaceae, Cucurbitaceae and
Dioscoreaceae are exclusively climbers, while more than
50 plant families like Apocynaceae, Celastraceae,
Fabaceae and, Rubiaceae etc. are also have good number
of climber plant species. Besides their aesthetic use, these
climbers are of high medicinal value as almost all contain
pharmaceutically active bio-compounds (Ali et al., 2016).

Systematic investigations have been undertaken by
several workers to screen the antimicrobial activities of
various climber plants against numerous clinically
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important infectious micro-organisms. In this present
study, we surveyed and reviewed the wealth of
herbaceous and woody climbers with twinning and
tendrillar type of climbing patterns from Varanasi district,
Uttar Pradesh, India. Their antimicrobial properties are
also mentioned against highly infectious micro-organisms
(Table 1), which will be extremely valuable for undertaking
advance studies. The key objective of this review is to
add information about twinner and tendrillar type of
climber wealth of Varanasi district and to emphasize on
the usage of these climbers in the selection of candidate
plant species in antimicrobial research as well as to
provide reference resource materials to researchers,
students and policymakers in the field of drug discovery.

Materials and Methods

Varanasi is an ancient city situated on the bank of
the river Ganges, located in the southeastern part of Uttar
Pradesh, India. It lies at 25.20" North latitude and 83.00'
East longitude, approximately 79.1 meters above the sea
level. The climate of Varanasi district is of tropical
monsoonal type and experience three distinct seasons
viz., cold winter (November—February), hot summer
(March-June) and warm rainy seasons (June-
September). The soil is of alluvial type.

The rigorous field survey was done during the year
2018-2019 for the observation of twinner and tendrillar
climber plant species of Varanasi district. A thorough
survey of literature was also done for taking an account
of the previously reported twinner and tendrillar plant
species for Varanasi districts (Bajpai et al., 1995; Dubey;,
2004, Singh, 2015). Previously unreported plants species
were collected and herbarium sheets were prepared using
standard methods (Jain and Rao, 1978). All the taxon
names were thoroughly checked for their current status
using http://plantsoftheworldonline.org/ and http://
www.theplantlist.org/. The antimicrobial properties of
these plants from various sources are summarized in this
communication.

Results and Discussion

This survey of twinner and tendrillar plant species
covers about total 16 families, out of which 13 belongs to
Dicotyledonous families (Acanthaceae, Apocynaceae,
Aristolochiaceae, Bignoniaceae, Celastraceae,
Convolvulaceae, Cucurbitaceae, Fabaceae,
Menispermaceae, Passifloraceae, Polygonaceae,
Ranunculaceae and Vitaceae) and from 3 belongs to
Monocotyledonous  families  (Asparagaceae,
Dioscoreaceae and Smilacaceae). There are 46
herbaceous climbers (vines) and 20 woody climbers
(lianas). Maximum number of climbers present in

Convolvulaceae (17) followed by Cucurbitaceae (15) and
Fabaceae (12). All the climbers show twinning pattern
of climbing in the family Convolvulaceae, whereas
tendrillar mode of climbing pattern was observed in
Cucurbitaceae. The third largest climber plant family
Fabaceae shows twinning climbing pattern except, Vicia
hirsuta and V. sativa, where tendrillar nature are found.
Moreover, climbers show exclusively twinning climbing
pattern in the family Acanthaceae, Apocynaceae,
Aristolochiaceae, Asparagaceae, Celastraceae,
Dioscoreaceae, Menispermaceae, Passifloraceae and
Ranunculaceae, whereas, tendrillar climbing pattern was
solely found in the family Bignoniaceae, Polygonaceae,
Vitaceae and Smilacaceae. Therefore, Fabaceae is the
only family where both type of climbing pattern are found,
while rest either has exclusively twinners or tendrillars.

This study with the findings in Fatehpur district
(Agarwal, 2013) and in north-eastern district of Uttar
Pradesh (Dvivedi et al., 2016) concluded that maximum
number of climber species with twinners and tendrillar
climbing habit are from Convolvulaceae, Cucurbitaceae
and Fabaceae families. This study also concluded that
like Fatehpur district and north-eastern districts of Uttar
Pradesh, in Varanasi (species with twinners and tendrillar
climbing habit) woody climbers (lianas) are very less
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Fig. 1 : Status of climbers. (a), Percent distribution of climbers
as Monocot and Dicot (b), Percent distribution of
climbers within Monocot families (c), Percent
distribution of climbers within Dicot families.
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The plant is reported to have antibacterial, antifungal and antiprotozoal activities

(Kumar etal., 2011).

Agueous and ethanolic extracts have antimicrobial activities against Alcaligenes

faecalis, Bacillus cereus, B. subtilis, Klebsiella aerogenes, K. pneumoniae, Proteus
mirabilis, Pseudomonas pseudoalcaligenes, Staphylococcus aureus, S. epidermidis

and S. subfava (Parekh and Chanda, 2006).

Methanolic extract of leaves have antimicrobial activity against Bacillus subtilis,

Candida utilis, Escherichia coli, Pseudomonas aeruginosa and Staphylococcus

aureus (Patel and Patel, 2013).

Petroleum ether and chloroform extracts has significant antimicrobial activity against
Aspergillus fumigates and Rhizopus nigricans. It has also good activity against
Klebsiella pneumoniae. The chloroform extract has weak activity against

Staphylococcus aureus (Seetharam et al., 2003).

Leaves have antibacterial activity against Escherichia coli, Salmonella typhi,

S. paratyphi, Shigella dysenteriae and Staphylococcus aureus (Hossain et al., 2013).
It was also found to be antimicrobial against Aspergillus niger Bacillus cereus

and Bipolaris sp. (Shree etal., 2018).
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abundant than herbaceous ones (Vines). This study
extends it support to the findings of Suthari et al. (2014)
in northern Telangana that is most of the plants in
Varanasi show twinning climbing habit like northern
Telangana.

Review of literatures showed that these climbers
have significant antimicrobial property against numerous
highly infectious bacteria (Bacillus cereus, B. pumilis,
B. subtilus, Enterococcus faecalis, Escherichia coli,
Klebsiella pneumoniae, Mycobacterium tuberculosis,
Pseudomonas aeruginosa, Salmonella enteritidis, S.
typhi, Shigella boydii, S. dysenteriae, S. flexneri, S.
sonnei, Staphylococcus aureus, Streptococcus
pyogenes and Vibrio cholera etc.), fungi (Alternaria
alternata, Aspergillus flavus, A. fumigates, A. niger,
A. parasiticus, Candida albicans, C. utilis, Fusarium
oxysporium, Microsporum audouinii, Penicillium
chrysogenum, Rhizoctonia solani, Rhizopus nigrican,
Trichoderma reesei, Trichophyton rubrum and T.
tonsurans etc.) and protozoans (Entamoeba histolytica
and Giardia lamblia, etc). Following nine climbers viz.,
Cucumis melo, Ipomoea coptica, I. dichroa,
Merremia hederacea, Phaseolus lunatus, Poranopsis
paniculata, Rhynchosia capitata, R. minima and Vicia
hirsuta don’t have any record of antimicrobial property.
They may have antimicrobial property and they have
not been screened so far.

From the study, it is very clear that these climbers
have immense potential to combat bacterial, fungal,
protozoan and viral disease without any known side
effect. This present communication might be useful to
researchers and policymakers to develop an alternative
and effective strategy to develop drug against pathogens.
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