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    Chapter 2   
 Biodiversity Conservation with Special 
Reference to Medicinal Climbers: Present 
Scenario, Challenges, Strategies, and Policies                     

       Shiwali     Sharma     and     Rekha     Arya    

    Abstract     Climbing plants typically contribute 2–15 % of the leaf biomass and 
about 5 % of the wood biomass to forests. In India, they are widely distributed from 
Nilgiris to Himalayas to Andaman Nicobar Islands. Phylogenetically, climbers are 
found in over 125 families of fl owering plants as well as among several fern groups 
and even in one signifi cant gymnosperm genus,  Gnetum . They are largely used by 
all divisions of the population either directly as folk medications or indirectly in the 
preparation of recent pharmaceuticals. Climbers also play a vital role in horticulture 
and agriculture. Thus, people depend on climbers for several purposes like for med-
ications, non-timber forest products, food, etc. Nowadays, plant-based pharmaceu-
tical industries have been increased due to various advantages of plant-based 
medicine over the synthetic ones. Wild plants are the good source to provide the raw 
materials for such industries. Unfortunately, a huge number of medicinal climbers 
have been listed in Red Data Book and are on the verge of extinction due to unsus-
tainable collection of plants, habitat loss, climate change, and industrialization cou-
pled with urbanization. Thus, biodiversity conservation is an utmost concern 
globally. Various strategies are in use for biodiversity conservation such as in situ 
strategy, ex situ strategy, reduction of anthropogenic pressures, and rehabilitation of 
threatened species. Protection and preservation of germplasm within national parks, 
biosphere reserves, and sanctuaries are the examples of in situ conservation. 
However, it is not an effective means of conservation. In this regard, biotechnologi-
cal approach like plant tissue culture technique proved to be fruitful. Plant tissue 
culture can be applied to the rapid propagation and ex situ conservation of rare, 
endemic, and endangered medicinal plants as explained by several authorities. 
Other modern biotechnological tools, including cryopreservation techniques, DNA 
fi ngerprinting, and bioreactor-mediated bio-production of phytochemicals, are 
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mostly relevant in this context. The Convention on Biological Diversity (CBD), in 
force since 1992, is the major international conservation convention. The global 
strategy for conservation of plants was adopted with the intention to harmonize with 
existing international initiatives addressing various aspects of plant conservation.  

  Keywords     Cryopreservation   •   In situ   •   IUCN   •   In vitro   •   Ex situ   •   Micropropagation  

2.1       Biodiversity: Natural Capital of the Earth 

 Variation is the law of nature. It  occurs   everywhere and every moment. The varia-
tions take place at micro levels. The variations may be linear or cyclic. The variety 
and variability of organisms and ecosystems is referred to as biological diversity. 
The  World Commission on Environment and Development (WCED)   constituted by 
the UN General Assembly published a report in 1987 which provided a boost and 
endorsement to the need for conserving the world’s rich biodiversity. Despite con-
fl icting views among nations, a broad consensus was reached after bitter negotia-
tions, and 170  co     untries signed the Biodiversity Convention, which is now ratifi ed 
by 104 countries. 

 A variety of living organisms (fl ora and fauna) on the earth constitutes biodiver-
sity. Biodiversity means variability among all the living organisms and interaction 
within species, between species, and with the surroundings. According to  Convention 
on Biological Diversity (CBD)  , biodiversity means variability among living organ-
ism from all sources. As defi ned by the International Council for Bird Preservation 
(1992), “Biodiversity is the total variety of life on earth. It includes all genes, spe-
cies and ecosystem and the ecological process of which that are part.” Biodiversity 
is the totality of genes, species, and ecosystem in a region. The wealth of life on 
earth today is the product of hundreds of millions of years of evolutionary history. 

 It is estimated that about 1.75 million species (plant + animal) have been discov-
ered, 20 % of which is less than those to be estimated yet. Among these identifi ed 
species, only a few have been studied for their medicinal value. Moreover, most of 
the biodiversity is disappearing very rapidly (as many as 27,000 species are becom-
ing extinct per year). This indicates that 3 species are disappearing every hour while 
150 species are disappearing every day. Of the more than 3,000,000 known species 
of plants, the IUCN has evaluated only 12.914 species, fi nding that about 68 % of 
evaluated plant species are  threatened   with extinction.  
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2.2     Types of Biodiversity (Diversity Indices) 

2.2.1      Alpha (α) Diversity   

 Species diversity within a community or habitat comprises two components, i.e., 
species richness and evenness. Sometimes the dominance of one vegetation stratum 
may affect the α diversity of the other strata.  

2.2.2     Beta (β)  Diversity   

 β Diversity is the intercommunity diversity expressing the rate of species turnover 
per unit change in habitat.  

2.2.3      Gamma (γ) Diversity   

 Gamma diversity is the  overall      diversity  at   landscape level that includes both α and 
β diversities. The relationship is as follows:

  g a b= + +Q    

where Q = Total number of habitats or communities 
 α = Average value of α diversities 
 β = Average value of β diversities   

2.3     Levels of Biodiversity 

 Theoretically there are three levels of biodiversity. 

2.3.1     Genetic Diversity 

 Variation of genes within the species is referred as genetic diversity. This constitutes 
distinct population of the same species or genetic variation within population or 
varieties within a species.  
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2.3.2      Species Diversity   

 The number of species in a region is known as species diversity.  

2.3.3      Ecological Diversity   

 Different species present in local ecosystem and the dynamic interplay between 
them are known as ecological diversity. An ecosystem consists of organisms from 
many different species living together in a region that are connected by the fl ow of 
energy, nutrients, and matter that occurs as the organisms of different species inter-
act with one another.   

2.4     The Mega-Diversity Regions 

 Seventeen megadiverse  countries       have   been recognized by the World Conservation 
Monitoring Centre including Australia, Brazil, China, Colombia, Democratic 
Republic of the Congo (DRC) (formerly Zaire), Ecuador, India, Indonesia, 
Madagascar, Malaysia, Mexico, Papua New Guinea, Peru, the Philippines, South 
Africa, the United States of America (USA), and Venezuela that harbor more than 
70 % of the earth’s species. Some of the very valuable “gene pool” from these coun-
tries have been identifi ed, and they have been utilized for the buildup of modern 
agriculture and allied business.  

2.5     Hotspots of  Biodiversity   

 Thousands of “ecoregions” located in diverse ecological regions comprise the 
earth’s biodiversity. About 200 ecoregions are recognized as richest, rarest, and 
most distinctive in terms of biodiversity and now referred as “global 200.” As much 
as 20 % of global plant diversity richness comprising about 50,000 endemic plant 
species is restricted to 18 ecoregions, known as “hotspot”; henceforth the countries 
having more hotspots are collectively known as “mega-diversity nations.”  
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2.6     Threats to Biodiversity:  Causes   

 These days, biodiversity loss is a global problem. Population explosion and unsus-
tainable utilization of natural resources result in drastic change in environment and 
habitat loss that ultimately lead to biodiversity loss. The following are some natural 
and man-made factors of biodiversity loss: 

2.6.1     Development Pressure 

•     Construction  
•   Forest-based industries  
•   Hydel/irrigation projects  
•   Mining  
•   Oil drilling  
•   Pollution  
•   Resource extraction  
•    Road    and   transport     

2.6.2     Encroachment 

•     Agriculture  
•   Expansion of  forest      villages  
•   Fishery  
•   Grazing/increased domestic animals  
•   Habitat depletion/change  
•   New settlements  
•   Shifting cultivation     

2.6.3     Exploitation 

•     Collection made by scientifi c/educational institutions  
•   Exploitation by local authorities as revenue resources  
•   Firewood collection  
•   Food gathering and hunting  
•   Poaching     
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2.6.4     Human-Induced Disasters 

•     Floods  
•   Major oil spills/leakage  
•   Epidemics  
•   Forest fi res     

2.6.5      Management      of  Natural   Resources 

•     Genetic uniformity  
•   Inadequate water/food for wildlife  
•   Increased competition  
•   Introduction of exotic species  
•   Predation     

2.6.6     Management of Human Resource 

•     Change in people’s lifestyle  
•   Increasing demands  
•   Dilution of traditional value  
•   Human harassment  
•   Inadequate trained human resources  
•   Lack of effective management  
•   Inappropriate land use     

2.6.7     Political and Policy Issues 

•     Change in use/legal status  
•   Civil unrest  
•   Intercommunity confl ict  
•    Military      activities      

2.7      IUCN Threat Categories   

 Latest IUCN red listing  recognizes   three  threatened   categories which are as 
follows. 
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2.7.1      Critically Endangered (CR)   

 Such species face a very high risk of extinction in the wild. It is the highest risk 
category assigned by the IUCN Red List  for   wild species, for example,  Coscinium  
  fenestratu    m  and  Piper barberi .  

2.7.2      E  ndangered (EN) 

 The taxa whose number has been reduced to a critical level or whose habitats have 
been so drastically reduced that they seemed to be in immediate danger of extinc-
tion, for example,  Nepenthes  species .   

2.7.3     Vulnerable (VU) 

 Species can be moved into endangered category in the near future if deliberate con-
servation measures are not given, for example,     Dioscorea deltoidea .

•     Threatened : Species that come under any one of the above categories is known 
as “threatened.”  

•     Rar    e : Species with small population, not endangered  or   vulnerable at present but 
are at risk. They are confi ned to a very restricted area, for example,  Stemona 
tuberosa .      

2.8     Market Scenario for Medicinal Plants 

 Today, the global market for traditional therapies stands at US$60 billion a year and 
is steadily growing. The global demand for herbal medicine has increased at an 
annual rate of 8 % during the period of 1994–2001, and according to WHO forecast, 
the global  herbal       market   would be worth $5 trillion by the year 2050 ( http://www.
expresspharmapulse.com /20021226/ cover3.htm ). This clearly indicates that there 
is vast scope for the traditional medicine practitioners; there is a worry on resource 
conservation front. Even if only 25 % of the modern medicines descend from plants, 
it would mean substantial pressure on plants as there is an ever-increasing demand 
for the modern medicines.  
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2.9     Impact of Biodiversity Loss and Challenges 

 Regional and global climate changes adversely affect  biodiversity      (Penner et al. 
 1994 ; Houghton et al.  1999 ; Chapin et al.  2000 ; Sala et al.  2000 ; Franco et al.  2006 ). 
          Loss of biodiversity ha  mpered the biological systems (Vitousek et al.  1997 ).    Various 
protected areas have been established in the Eastern Himalayas. The fi rst protected 
area, established in 1918, was the Pidaung Wildlife Sanctuary in Myanmar. A total 
of 99 protected areas of varied sizes measuring more than 79,000 km 2  (15 % of the 
total area) coverage across the region is the most signifi cant contribution to protect 
biodiversity as compared to the global percentage of 11.5 % for mountain protected 
areas (Kollmair et al.  2005 ).    Protected areas have been increased from 23,379 km 2  
(1977–1987) to 71,972 km 2  (1997–2007), while their number increased from 46 to 
99.  

2.10     Climbing Phytodiversity in India 

 India is one of the 18 megadiverse countries and has all the 13 biomes found in the 
world, with 2 major hotspots (Eastern Himalayas and Western Ghats) out of a total 
of 34. It has only 8 % of the global biodiversity in 2.4 % land (Bapat et al.  2008 ).    
India has been reputed as the treasure house of a wide range of valuable medicinal 
and aromatic plants inhabiting in diverse climatic condition. The entire Western 
Ghats is known for its biodiversity, richness, and endemism (about 4500 known 
plant species; 2000 species of higher plants), with nearly 1500 endemic. This biore-
gion is under constant threat due to human pressure. The tropical climate condi-
tions, heavy rainfall, and favorable edaphic factors support the luxuriant growth of 
plant  species   (Daniel  1997 ). 

 Another  hotspot   in India is the Eastern Himalayas which is also listed in the 
“crisis ecoregions”          (Hoekstra et al.  2005 ), “biodiversity hotspots”    (Myers et al. 
 2000 ), “endemic bird areas” (Stattersfi eld et al.  1998 ), “megadiverse countries” 
(Mittermeier et al.  1997 ),       and “global 200 ecoregions” (Olson and Dinerstein  2002 ). 
   Diverse ecological and altitudinal gradients result  in   diversity of fl ora and fauna. 
Palaearctic, Indo-Malayan, and Sino-Japanese realms are joined in the Eastern 
Himalayas (CEPF  2005 ). According to Dhar ( 2002 ),    the world’s richest alpine fl ora 
is found in this hotspot, and about one-third of them are endemic to the region, 
comprising 7500 fl owering plants, 728 lichens, 700 orchids, 700 ferns, 500 mosses, 
64  Citrus  species, 58 bamboo species, and 28 conifers. 

 Climbers occur in many plant families with only a few families such as 
Dioscoreaceae, Cucurbitaceae, and Convolvulaceae consisting completely of 
climbing plants. Nearly 60 % of all dicotyledonous plant order has at least one rep-
resentative climber (Heywood  1993 ).    Table  2.1  shows different medicinal climbers 
and their medicinal properties.
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   Climbers are best suited for tropical and subtropical forests as compared to 
temperate forests (Bongers et al.  2005 ).    In tropical rain forest, about 25–30 % of 
species diversity is due to climbers (Schnitzer and Bongers  2002 ).    Different life-
forms of climbers are found in tropical forests that determine a key physiognomic 
feature of tropical  forests   (Nabe-Nielsen  2001 ; Perez-Salicrup et al.  2001 ;    Schnitzer 
and Bongers  2002 ).        Tendril   climbers are especially suitable to grow in between 
and/or throughout the forest canopies (Putz and Holbrook  1991 ),    while most of the 
small climbers and a few large ones are suited to occupy the forest edges and forest 
fragments, as the tendril climbers require small diameter support to climb as com-
pared to deep forest wherein generally the thicker stemmed plants are  dominated 
  (Schnitzer and Bongers  2002 ). 

 Austin    studied the ethnobotany of weedy  vine  s of Florida, while diversity and 
distribution of climbers in semi-deciduous rain forest, Ghana and Perak, Malaysia, 
were worked out  by   Patrick et al. ( 2008 )  and   Ghollasimood et al. ( 2012 ), respec-
tively. In  India  , Pandey et al. ( 2005 ) examined many climbers in their study of 
medicinal fl ora of Gujarat, while 81 climbers were recorded  by      Jangid and Sharma 
( 2011 ) in Taluka Modasa, Sabarkantha District of Gujarat. Climbers of urban area 
of Ahmadabad and Gandhinagar and Saraswati river region of Patan district of 
North Gujarat were documented  by      Patel et al. ( 2013 ) and Seliya and Patel ( 2009 ), 
respectively.       Ghosh and Mukherjee ( 2006 ) recorded 149 herbaceous climbers and 
79 lianas from Nicobar and Andaman covering 55 families, while Mahajan ( 2006 ) 
   reported 31 taxa used by tribal people of Nimar region (Madhya Pradesh) to  cure 
     various human ailments. Diversity of climbing fl ora of Thiruvananthapuram dis-
trict, Monghyr district of Bihar, and Koch Bihar district of West Bengal was sur-
veyed  by      Usha ( 2010 ), Singh ( 1990 ),  and   Bandopadhya and Mukherjee ( 2010 ), 
respectively. According  to   Ajaib et al. ( 2012 ), the local people of Kotli District, 
Azad Jammu, and Kashmir use 36 climbers/twiners of vascular plants for medi-
cines,    vegetables, and fodder.    Bor and Raizada ( 1982 ) published a book  Some 
Beautiful Indian Climbers and Shrubs  with a series of papers appeared in the 
Jo urnal of Bombay Natural History Society . In Uttar Pradesh, the work was con-
ducted  by                     Siddiqui and Husain ( 1994 ), Khanna ( 2002 ), Maliya ( 2004 ), Narayan 
et al. ( 2008 ), Dwivedi et al. ( 2009 ), Singh et al. ( 2008 ), and Singh et al. ( 2010 ). 

 Adhikari et al. ( 2010 )    have reported the distribution, pattern, and potential for 
conservation of medicinal climbers in Uttaranchal state. After an extensive litera-
ture survey, they have listed a total of 88 medicinal climbers. They noticed that 
Cucurbitaceae, Vitaceae, and Fabaceae have more than ten species and regarded as 
the largest plant families. They have also analyzed various parts of climbers used 
in various ailments. Most of the medicinal climbers are found in subtropical region 
(83) followed by warm temperate (44) and cool temperate subalpine region (7), 
while the least number of medicinal climbers is found in alpine region (1). In all 
the species, plant parts used in various ailments are in the following order: leaves 
and roots (44 species each) > fruits (17 species) > seed (15 species). Mostly climb-
ers are used in dysentery, diarrhea, fever, wounds, digestive complaints, skin dis-
eases, rheumatism, bronchitis, and asthma. Later on, they surveyed the distribution 
pattern of 63 trees, 55 shrubs, 208 herbs, 34 climbers, 3 ferns, and 10 grasses (a 
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total of 605 plants) belong to 94 families in Wildlife Institute of India campus, 
 Dehradun   (Adhikari et al.  2010 ). 

 Bandopadhya and Mukherjee ( 2010 ) have surveyed angiospermic climbers from 
the district of Koch Bihar (Cooch Behar) and recorded 94 species under 63 genera 
belonging to 32 families, of which 26 families with 56 genera and 80 species are 
dicotyledonous and 6 families with 7 genera and 14 species are monocotyledonous. 
Dicot families have 5.7 times more climbers than monocot families. Most of the 
species are found in Cucurbitaceae (21 species) followed by Vitaceae (11 species). 
However, there are 15 families represented by single species each. Most of the 
climbers are twiners (42 species) followed by  tendril   climbers (39 species), scram-
blers (6 species), ramblers (4 species), and  root climbers   (3 species). Local major 
ethnic communities, viz., Kheria, Oraon, Rabha, Rajbanshi, and Santal, use at least 
50 of these species (i.e., 53.19 %) for various purposes. Of these, 32 species are 
used for human consumption, 27 species have medicinal uses, and 11 species are of 
multiple  u     ses. 

 Muthumperumal and Parthasarathy ( 2009 )  r     eported a list of angiosperm climb-
ers (175 climbing plant species that belong to 100 genera and 40 families), along 
with their climbing modes in tropical forests of south Eastern Ghats, Tamil Nadu, 
India. Later, they (Muthumperumal and Parthasarathy 2013) provided a detailed 
account on the diversity, distribution, and resource values of woody climbers in the 
 similar   area. A total of 143 liana species (DBH (diameter at breast height) ≥1.5 cm) 
and 32,033 liana individuals were recorded from 110 transects (0.5 ha each cover-
ing 55 ha area) in the study sites. The resource values of lianas were broadly catego-
rized into ecological and economic importance. About 90 % (129) of liana species 
and 96 % (30,564) of liana individuals were established having ecological/eco-
nomic values. Fruit rewards provided by 76 species and 20,325 individuals consti-
tuted the major resource of ecological importance. 82 species and 21,457 liana 
individuals are of economic importance as medicine and edible fruits and having 
edible and medicinal values, and yet others are used for different domestic purposes 
including furniture, fuel wood, rope making, etc. Ecologically, the prevalence of 
succulent diasporas in lianas of Indian Eastern Ghats indicates the animal depen-
dence of many liana species for dispersal and underlines the need for a holistic and 
whole forest conservation approach in maintaining forest  biodiversity 
     (Muthumperumal and Parthasarathy  2013 ). 

 Agarwal ( 2013 )  s  tudied the useful climbers of Fatehpur, Uttar Pradesh, India. In 
the studied area, angiospermic climbers are represented by 42 species under 29 
genera belonging to 15 families (13 dicot and 02 monocot families). Some climbers 
are wild while others are cultivated. Among all families, Cucurbitaceae was found 
to be the most abundant having 16 species followed by Fabaceae and Convolvulaceae, 
both having 6 species and Oleaceae with 3 species. Cucurbitaceae is the most domi-
nant family species as well as genera wise. All other families are represented by 
single species only (Agarwal  2013 ). 

 The diversity and distribution pattern of 59  angiosperm   vine taxa (belonging to 
44 genera) in the 6 tropical forests of Nilgiri Biosphere  Reserve   in the Western 
Ghats have been reported  by   Jayakumar and Nair ( 2013 ). The term “vine” is used 
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for all perennial climbers like twiners, scramblers,  tendri  l climbers,  root climbers  , 
 hook climbers  , and climbing palms. Most of the inventories on tropical vines were 
from the Neotropics (Putz  1983 ) and Southeast  Asia   (Putz and Chai  1987 ), and only 
a few are available from South Asia, especially from the Western Ghats of  India 
  (Reddy and Parthasarathy  2003 ). Their study was aimed to analyze two hypotheses 
(Pitman et al.  2001 ), i.   e., obligatory hypothesis (most of the species of different 
vegetation types are dominated by limited number) and environmental determinism 
hypothesis (restricted distribution pattern in different vegetation types). Among six 
forms of climbers, twiners were the most signifi cant in richness and abundance. 

 During 2008–2011,  Suthari   et al. surveyed forests of fi ve districts (Adilabad, 
Nizamabad, Karimnagar, Warangal, and Khammam) of North Telangana in India 
where they found nine types of climber, mostly twiners (55.39 %), followed by 
tendril climbers (19.12 %),    scramblers (15.68 %), and branch climbers (4.90 %). 
 Root climbers   are only 1.47 %, whereas leaf climbers,  hook climbers  , and watch- 
spring climbers are 0.98 %. Petiole climbers are least in  n     umber (0.50 %). 76 % 
climbers are wild and the rest either cultivated or naturalized. Because of its great 
variety of climbers which are used as medicinal, ornamental, edible fodder, fi ber, 
and bio-fencing materials., North Telangana is now considered as a potential botani-
cal province of  natural   resource (Suthari et al.  2014 ). 

 In neotropical rain forest of Yasuní National  Park  , Ecuador, lianas are signifi cant 
in  number   (Nabe-Nielsen  2001 ). He recorded 606 climbers, belonging to 138 spe-
cies. Sapindaceae and Leguminosae were most species-rich families.  

2.11     List of Climbers (Medicinal and Ornamental) Facing 
Threat 

 Among threatened plants, climbers are more vulnerable to extinction because of 
their dependence on support structures or due to their low clutch size and predomi-
nantly outbreeding systems ( see  Putz  1983 ; Putz and Chai  1987 ).    Considering spa-
tial elusiveness and diffi culties with climber systematics, their proportion among 
threatened plants may be far greater than shrubs. Over and above, the conservation 
of this element is further compounded as there are very few studies on them. Unless 
a systematic assessment is undertaken to understand intrinsic problems linked with 
species, and then linked with extrinsic factors operating on them, realistic solutions 
to conserve medicinal climbers would be a distinct dream. The lianas are already at 
disadvantageous position because of their growth form as biodiversity-insensitive 
forest management practices in the past have resulted in their selective removal/
elimination as a part of silvicultural operations. Below is a list of some important 
medicinal and ornamental climbers facing the problem of being threatened. 
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2.11.1       Gymnema     sylvestre  R. Br. 

    Family: Asclepiadaceae  
  Threat status: Vulnerable    

 It is a vulnerable, slow-growing, perennial woody climber of tropical and sub-
tropical regions. It is popularly called as “Gurmar” due to its distinctive property of 
temporarily destroying the taste of sweetness and is used in the treatment of diabe-
tes. The leaves of the plant are used as antiviral, diuretic, antiallergic, hypoglyce-
mic, hypolipidemic, and antibiotic and in stomach pains and in rheumatism.    The 
antidiabetic, antisweet, and anti-infl ammatory activities of  G. sylvestre  are due to 
the presence of gymnemic acids; the other phytoconstituents include fl avones, 
anthraquinones,       hentriacontane, resins, d-quercitol, lupeol, β-amyrin-related glyco-
sides, and  stigmasterol   (Parijat et al.  2007 ). The various reports on its multiple uses 
attracted attention for utilization of the plant for gymnemic acid. Due to its indis-
criminate collection for commercial purposes and to meet the requirements of the 
pharmaceutical industry, it is now considered as threatened. Conventional propaga-
tion is hampered due to its poor seed viability, low rate of germination, and poor 
rooting ability of  vegetative   cuttings.  

2.11.2      Gnetum ula    Brongn. 

    Family: Gnetaceae  
  Threat status: Rare and endangered    

  Gnetum  is the only genus included under Gnetales. It is of special interest to 
morphologists and systematists because it is considered to be the highest evolved 
among gymnosperms and showing close similarities to angiosperms than to  Ephedra  
or  Welwitschia. G. ula  is found in Western Ghats, Nilgiris, and hills at Coromandel 
Coast. It is also found in Andaman and Nicobar Islands. Habitat loss is the major 
reason of its endangered status.  

2.11.3    Nepenthes khasiana      Hook. F. 

    Family: Nepenthaceae  
  Threat status: Endangered    

 In India, single species of  Nepenthes , i.e.,  N. khasiana , is found. It belongs to the 
monotypic family Nepenthaceae. It is an insectivorous plant found in Northeast 
India. This species captures insects with the help of their curious and attractive 
pitchers and digests the proteins of trapped insects, thereby supplementing nitrog-
enous salts. Local inhabitants used the fl uid of the unopened pitcher of  N. khasiana  
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to cure stomach troubles, diabetes, leprosy, gynecological problems, and cataract 
and as an eye drop for redness and  itching         (Rao et al.  1969 ; Kumar et al.  1980 ; 
Joseph and Joseph  1986 ). Habitat destruction, deforestation, urban development, 
 developmental      projects, road  laying   and modern agriculture, and fragmentation of 
large contiguous populations into isolated small and scattered ones have rendered 
the species increasingly vulnerable to environmental stochasticity, which would 
ultimately lead to its extinction. Due to its attractive beauty, this plant has attracted 
horticultural  interes     t (Mukerjee et al.  1984 ; Khoshbakht and Hammer  2007 ). The 
plant’s existence is threatened because of its collection and export by the local plant 
collectors to other states of India on account of the fascinating beauty of its  pitcher 
  (Bhau et al.  2009 ). The species has been classifi ed as a threatened species and is 
included in the list of rare and threatened taxa of India (Jain and Baishya  1977 ; Jain 
and Sastri  1980 ).       The population of  N. khasiana  has dwindled in the last few decades 
due to deforestation and forest fi res, excessive collection for trade, and slash-and- 
burn agricultural practice locally known as “Jhum”  cultivation  .  

2.11.4    Decalepis hamiltonii   Wight and Arn 

    Family:    Asclepiadaceae  
  Threat status: Endangered    

  D. hamiltonii  commonly is a medicinal liana. It possesses tuberous roots 
(Anonymous  2003a ). It occurs in the Deccan peninsula and forest areas of Western 
Ghats of India. The roots are used as a fl avoring  principle   (Murti and Seshadri 
 1941 ). The tuberous roots are aromatic due to the presence of 2-hydroxy-4- 
methoxybenzaldehyde (2H4MB)   . Root extract is used as a blood purifi er (Jacob 
 1937 )    and food preservative and in the preparation of nutraceutical and pharmaceu-
tical products (Naveen and Khanum  2010 ). Roots have antidiabetic,  hep     atoprotec-
tive, and antiatherosclerotic properties (Naveen and Khanum  2010 ;    Harish and 
Shivanandappa  2010 ). Destructive harvesting for the collection of aromatic roots, 
   self-incompatibility, extended fl owering pattern, pollinator limitation, absence of 
seed dormancy, and abortion of a considerable percentage of seedlings prior to 
establishment are the reasons for its endangered  statu   s   (Giridhar et al.  2005 ;    Raju 
 2010 ).  

2.11.5    Tylophora indica   (Burm. f.)    Merrill 

    Family:  Asclep  iadaceae  
  Threat status: Threatened    

  T. indica , commonly called as “Antamul” or “Indian ipecac,” is a medicinal 
liana. It occurs on hilly slopes and the outskirts of the forests of eastern and southern 
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India (Anonymous  2003b ). Roots and leaves are medicinally important due to the 
presence of tylophorine, tylophorinine, and tylophorinidine (Gopalkrishnan et al. 
 1979 ; Mulchandani et al.  1971 ).    It is used in the treatment of bronchial asthma, 
infl ammation, bronchitis, rheumatism, allergies, and dermatitis (Anonymous 
 2003b ). It is also used for psoriasis, seborrhea, anaphylaxis, and leucopenia and it is 
an inhibitor of the Schultz-Dale reaction. Ruthless collection and improper cultiva-
tion are responsible for its habitat loss and threatened status.  

2.11.6    Caesalpinia bonduc    (L.)   Roxb. 

    Family: Leguminosae (subfamily Caesalpinioideae)  
  Threat status: Endangered    

 It is a medicinal liana, also known  as   bonduc nut or fever nut. It occurs in tropical 
and subtropical regions of the world. Stem, leaf  rach     is, and pods are covered by 
various yellow hooked prickles (Anonymous  1976 ). Leaf, bark, seeds, and roots 
have antipyretic, antidiuretic, anthelmintic, antiasthmatic, antibacterial, antifungal, 
antiestrogenic, antiamoebic, anticonvulsant, hepatoprotective, antioxidant, and 
antiviral properties due to the presence of diterpenoids, triterpenoids, fl avonoids, 
and  steroids                                 (Neogi and Nayak  1958 ; Dhar et al.  1968 ; Gayaraja et al.  1978 ; 
Purushothaman et al.  1982 ; Adesina  1995 ; Peter et al.  1997 ; Simin et al.  2000 ; 
Gupta et al.  2003 ; Ata and Gale  2009 ; Arif et al.  2009 ). 

 Seeds and stem cuttings are used for conventional propagation. It is on the verge 
of extinction due to unsuccessful vegetative propagation through  s  easonal cuttings, 
habitat destruction, and overexploitation of seeds that call for urgent  conservation   
      (Krishnamoorthy  1993 ; Hutton  2001 ).  

2.11.7    Celastrus paniculatus      Willd. 

    Family: Celastraceae  
  Threat status: Vulnerable    

 It is a medicinal liana known by other names such as Jyotismati, climbing staff 
tree, the black oil plant, or the intellect tree distributed up to an altitude of 1200 m 
(Rajesekharan and Ganeshan  2002 ). Medicinal properties are due to various sesqui-
terpene alkaloids like celapagine, celapanigine, and celapanine. Celastrine has pow-
erful stimulant action on the brain and helps to improve  memory   (Anonymous 
 1992 ). Various plant parts used to cure sore throat, headache, anemia, colic, syphi-
lis, and carbuncle. This is used as a constituent of the indigenous drug (tonic) 
“Geriforte.” Root bark has antimalarial  property      (Rastogi and Mehrotra  1998 ). 
However, root powder is used for cancer cure (Parotta  2001 ). The seeds are used to 
cure abdominal disorders, leprosy, fever, beriberi, and sores (Warrier et al.  1994 ;       
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Prajapati et al.  2003 ). Poor seed  germinat     ion (11.5 %) and collection of the plants 
prior to seed set are the reasons for their low existence in the  wild      (Rekha et al. 
 2005 ).  

2.11.8     Clitoria ternatea  Linn. 

    Family: Fabaceae  
  Threat: Rare    

  C. ternatea  is a rare medicinal climber with  bl  ue or white fl owers. It is com-
monly known as butterfl y pea. It occurs in tropical parts of Asia, Madagascar, and 
the  Philippines      (Anonymous  1988 ). It is used as a forage crop. The root, stem, and 
fl owers are highly useful against snakebite and scorpion  sting   (Morris  1999 ). The 
root is used to cure indigestion, constipation, arthritis, and eye ailments. The plant 
extract has antistress, antidepressant, and anticonvulsant properties (Jain et al. 
 2003 ).    Conventional propagation through seeds is unreliable due to poor germina-
tion and death of young seedlings under natural conditions (Anonymous  1988 ; Rout 
 2005 ).    Due to unsustainable collection of wild plants, it is listed as a rare species by 
the International Union for Conservation of Nature and Natural Resources 
( IUCNNR  ) (Panday et al.  1993 ).  

2.11.9    Stemona tuberosa      Lour. 

    Family: Stemonaceae  
  Threat status: Rare    

  S. tuberosa  is a perennial liana of dry  hill     s of Northeast India, Myanmar, 
Bangladesh, Thailand, Vietnam, Laos, Cambodia, and the  Philippines   (Tsi and 
Duyfjes  2000 ). It is a good source of 14 stemona  alkaloids   (Pilli and de Oliveira 
 2000 ) .  Tuberous roots are used for the treatment of bronchitis, pertussis, and  tuber-
culosis      (Jacobi and Lee  1997 ). In Bangladesh, the tribal people of Chittagong Hill 
Tracts (CHT) use tuberous roots and leaves of this plant for the treatment of intesti-
nal worm, cough, and mental disorders. Although seeds and rootstocks are used for 
vegetative propagation, overexploitation of tuberous roots for collection is the main 
cause for its rare status in the wild.  

2.11.10     Kedrostis    foetidissima    (Jacq.) Cogn. 

    Family:    Cucurbitaceae  
  Threat status: Rare    
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  K. foetidissima  is known as Appokovay in Tamil and occurs in tropical South 
Africa and Asia (through India to Southeast Asia)    (Mathew  1991 ). Leaves are 
medicinally important and used for the treatment of asthma, chest pain, breast  can-
cer   (Cheone and Motadi  2012 ), cold, urinary tract infection, diarrhea, and  HIV 
  (Otieno et al.  2008 ). Roots are used for piles and sore  throat      (Kirthikar and Basu 
 1975 ).  

2.11.11       Oxystelma esculentum    (L. f.) Sm. 

    Family: Asclepiadaceae  
  Threat status: Rare    

  Oxystelma esculentum  (L.  f .) Sm. (Asclepiadaceae)  was      fi rst collected on 19 
August 1854 by Schimper, W., Kew No# 2305, from Ethiopia and kept in the Royal 
Botanic Gardens (Kew, London, England, UK, K000234398). According to the 
Royal Botanical Gardens, the species is also found in South Africa and some areas 
of China, India, Sri Lanka, Java, and Shimoga. Literature on this plant argued that 
the plant is rare.  

2.11.12      Clematis gouriana  Roxb. 

    Family:    Ranunculaceae  
  Threat status: Rare    

  C.    gouriana    is a rare medicinal liana of Western Ghats in India (Saldanha  1984 ). 
   Roots and stem are used for the treatment of malaria, headache, psoriasis, and der-
matitis. Leaves and stem are also used for the treatment of wounds, psoriasis, der-
matitis, and cardiac disorders (Nandkarni  1954 ).    Unsustainable collection from the 
wild is the main reason for its depletion in nature.  

2.11.13      Wattakaka volubilis  (Linn. f.)    Stapf 

    Family: Asclepiadaceae  
  Threat status: Rare    

  W. volubilis  (“Kotippalai” in Tamil) is a rare medicinal liana of warmer regions 
of India (Annamalai  2004 ).    Every part of the plant is medicinally important and 
used to treat rheumatic pain, cold fever, and  cough   (Pullaiah  2002 ; Sarkia et al. 
 2006 ). Roots and young stem are used for the treatment of snakebite and headache 
in women after delivery. These parts are also used as emetic and expectorant. Leaves 
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have anti-infl ammatory  properties      (Sahu et al.  2002 ). Sahu et al. ( 2002 )  and   Panda 
et al. ( 2003 ) reported anticancerous activity of alcoholic extract against sarcoma 
180 and melanoma B-16 in mice. Due to highly abortive seeds and unsustainable 
collection, the plants in the wild become depleting.  

2.11.14       Sarcostemma brevistigma    Wight 

    Family:       Asclepiadaceae  
   Threat   status: Rare    

  S. brevistigma  (somlata) is a leafl ess, succulent, perennial trailing shrub or liana. 
It occurs in tropical regions of the world. It grows well in southern and northern part 
of India. Conventional propagation is done by stem cuttings but most of the cuttings 
degenerate quickly. Therefore, only conventional propagation is not suffi cient to 
meet the demand of pharmaceutical industries. The extract of twig has uterine relax-
ant  effect   (Kumar et al.  2006 ). This plant species has anti- infl ammatory      (Lalitha 
et al.  2003 ), spasmolytic (Kumar et al.  2007 ), hepatoprotective (Sethuraman et al. 
 2003 ), and analgesic (Lalitha et al.  2002 ) activities due to the presence of various 
biologically active nonreducing disaccharides brevobiose (Khare et al.  1980a ), tig-
mobiose (Khare et al.  1980b ), and  sarcobiose   (Khare et al.  1980c ) and the pregnane 
ester triglycoside  brevine   (Oberai et al.  1985 ). Due to its highest concentration of 
hydrocarbons (>3–3.6 %), it is  one   of the good sources of  fuel   (Augustus et al. 
 2002 ).  

2.11.15       Stemona tuberosa    Lour. 

    Family: Stemonaceae  
  Threat status: Rare    

  S. tuberosa  is a perennial medicinal liana of dry climate. It is found in the hilly 
areas of Northeast India, Bangladesh, Myanmar, Thailand, Vietnam, Laos, 
Cambodia, and the  Philippines   (Tsi and Duyfjes  2000 ). A total of 14 alkaloids are 
found in  S. tuberosa  which are useful in treating bronchitis, pertussis, and  tubercu-
losis         (Jacobi and Lee  1997 ; Pilli and de Oliveira  2000 ). In nature, propagation is 
done by seeds and rootstocks. Indiscriminate  des     truction of forest for the collection 
for the tuberous roots is the main reason for its rare status.  

2.11.16      Abrus precatorius  L. 

    Family:    Fabaceae  

2 Biodiversity Conservation with Special Reference to Medicinal Climbers: Present…



50

  Threat status: Rare    

  A. precatorius  (Kunch) is a deciduous medicinal liana with shiny scarlet red 
seeds with a black spot at one end. Various alkaloids such as glycerrhizin, precol, 
abrol, abrasine, abrin A, and abrin B have medicinal  properties         (Joshi  2000 ; Ghani 
 2003 ). Seeds, leaves, and roots are used to induce abortion and for the treatment of 
skin diseases (Kirtikar and Basu  1980 ). Nowadays plant species is facing the prob-
lem of potential extinction due to Jhum cultivation.  

2.11.17       Aristolochia tagala    Champ. 

    Family: Aristolochiaceae  
  Threat status: Rare    

  Aristolochia  is a broad genus of tropical and subtropical countries with about 
120 species.  A. tagala  is a rare, sun-loving woody climber of India, Sri Lanka, 
China, Malaysia, Myanmar, Indochina, Thailand and the Solomon Islands, and 
Queensland in Australia. The plant is valuable for its bioactive compound aristolo-
chic acid (Wu et al.  2004 ). The aromatic roots are used to treat snakebites, bone 
fracture, rheumatism, and malaria (Biswas  2006 ).    Roots are also used as a tonic and 
carminative. Leaves are used to treat colic fi ts and bowel complaints. Due to indis-
criminate collection of roots and low viability of seeds, this plant species has 
become rare in the wild.   

2.12     Strategies Used for  Biodiversity      Conservation 

 Plant germplasm collection and its conservation are an integral part of ensuring the 
availability of plant genetic materials for present and future breeding programs of 
important horticultural and agricultural plant crops and preservation of rare and 
endangered species and of heritage plants. The laudable attempts made (Singh et al. 
 2006 )    for biodiversity conservation are as follows (Fig.  2.1 ).

2.12.1       Reduction of  Anthropogenic   Pressures 

 Increasing population and its demands pose remarkable threat to taxa important to 
human being. About 70 % of identifi ed medicinal plants of Indian Himalaya are 
under threat due to destructive harvesting. Cultivation of such plants elsewhere 
would contribute to their conservation.  
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2.12.2     Rehabilitation/Reintroduction of Endangered Species 

 Deliberate reintroduction of any extinct/endangered species into its native habitat is 
known as rehabilitation. It is comparatively labor intensive and a diffi cult way of 
conservation (Maunder  1992 ). It requires specifi c knowledge about species and its 
surrounding. This strategy includes:

•    Analysis of factors responsible for species declination  
•   Ideas for habitat conservation, captive breeding, restriction of harvesting, etc.  
•   Reintroduction programs of a species in the original site of living  
•   Augmentation programs to increase the existing population size and genetic 

diversity of a species  
•   Programs for the introduction for a species into a new area    

 During 2000–2007, about 100–350 plants of  8      endemic medicinal species of 
Western Ghats ( Decalepis arayalpathra ,  Mahonia leschenaultii ,  Heracleum 
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 candolleanum ,  Calophyllum apetalum , and  Blepharistemma membranifolia ) have 
been successfully reintroduced into their native habitats at Biotechnology and 
Bioinformatics Division of TBGRI. After 1–2 years, 78–95 % establishment suc-
cess was noticed into their natural habitats.  

2.12.3      In Situ Strategy   

 In situ strategy involves the preservation of germplasm in their natural environment 
by  establishing      biosphere reserves, national parks, gene sanctuaries, etc. This strat-
egy emphasizes the conservation at original site of biodiversity, i.e., in the wild. 
Conservation of overall diversity of genes, populations, species, communities, and 
ecological processes comes under this strategy. There are 37,000 protected areas in 
the world (World Conservation Monitoring Centre, WCMC). India has 17 biosphere 
reserves and 19 Ramsar wetlands. Among the protected areas, India has 102 national 
parks and 490 sanctuaries expanded in 1.53 lac km 2 . In situ preservation facilitates 
evolution and ecological balance, but it is prone to natural calamities and requires a 
large space.

•     Important    National           Parks and Wildlife Sanctuaries In India 

   Andhra Pradesh – Pakhal, Povharam, Kawal, Kolleru, Pelicanary wildlife 
sanctuary  

  Arunachal Pradesh – Namdapha Wildlife Sanctuaries  
  Assam – Kaziranga National Park, Manas Wildlife Sanctuary  
  Bihar – Hazaribagh National Park  
  Gujarat – Gir  Natio  nal Park  
   Karnataka      – Bandipur National Park, Silent Valley National Park  
  Kerala – Periyar Wildlife Sanctuary, Wayanad Wildlife Sanctuary  
  Orissa – Chilka Lake Bird Sanctuary  
  Tamil Nadu – Mudumalai Wildlife Sanctuary, Vedanthangal Bird Sanctuary  
  Uttar Pradesh – Corbett National Park  
  West Bengal – Jaldapara Wildlife Sanctuary     

•     Important     Biosphere   Reserves    of      India     (Table    2.2   ). 

2.12.4            Ex Situ Strategy   

 This strategy says that conservation work should be done outside the natural habitat 
in the form of botanical and zoological gardens,  conser  vation stand, seed and seed-
ling banks, pollen banks, germplasm banks, tissue culture banks, gene/DNA banks, 
and techniques involve tissue culture,  cryopreservation  , incorporation of diseases, 
pest and stress tolerance traits through  genetic transformation  , and ecological 
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restoration of rare plant species and their population. Over the last 30 years, there 
has been signifi cant increase in the number of plant collections and in accessions in 
ex situ storage centers throughout the world. Ex situ conservation provides a better 
degree of protection to germplasm compared to in situ conservation. In India, the 
National Bureau of Plant Genetic Resources (NBPGR) is actively engaged for con-
servation of cultivated plants and their wild relatives. However, both ex situ and in 
situ  conservation   are  complementary      but should not be viewed as  alternatives   (Wang 
et al.  1993 ). 

2.12.4.1     Plant Tissue Culture and Micropropagation 

 The concept of plant tissue culture is proposed  by   Haberlandt ( 1902 ) that depends 
upon the “ totipotency”   nature of plant cells unequivocally demonstrated by Steward 
et al. ( 1958 ).       Micropropagation is one of the most useful aspects where plant tissue 
culture technique has found its widest practical application. It refers to the rapid 
production of large number of identical clones within a short duration in available 
small space. Bhatt ( 1997 )    has also described micropropagation as a rapid and suc-
cessful technique for asexual propagation of plants. This is generally obtained by 
in vitro methods involving culturing of meristem, shoot tip culture, and stimulation 
of axillary or lateral meristems or through culture of non-meristematic explants 
(leaf, petiole, root, etc.). 

 The modern technology of micropropagation provides numerous advantages 
over conventional propagation methods like mass production of true-to-type and 

   Table 2.2    Important biosphere reserves of India   

 Name of biosphere reserve  Location 

  Great Rann of Kutch   Gujarat 
  Nokrek   Meghalaya 
  Manas   Assam 
  Gulf of Mannar   Tamil Nadu 
  Sundarban   West Bengal 
  Nanda Devi   Uttarakhand 
  Nilgiri   Tamil Nadu, Kerala, and Karnataka 
  Dehang-Debang   Assam 
   Pachmarhi     Madhya Pradesh 
  Achanakmar-Amarkantak   Madhya Pradesh and Chhattisgarh 
  Kanchenjunga   Sikkim 
  Agasthyamalai Biosphere Reserve   Kerala and Tamil Nadu 
  Great Nicobar Biosphere Reserve   Andaman and Nicobar 
  Dibru-Saikhowa   Assam 
  Cold Desert   Himachal Pradesh 
  Seshachalam Hills   Andhra Pradesh 
  Similipal   Orissa 
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disease-free plants of elite species in highly speedy manner irrespective of the sea-
son requiring smaller space and tissue source. Thus, it provides a reliable technique 
for in vitro conservation of various rare, endangered, threatened germplasm (Sahai 
et al.  2010    ; Sharma et al.  2014 ).    Plant tissue culture offers tremendous advantages 
 for   the conservation of vegetatively propagated plant species with recalcitrant seed 
species for a long vegetative period prior to seed set and sterile individuals possess-
ing useful traits. Biodiversity  hotspots   around the globe are at risk, and in vitro 
propagation methods have been used for rescuing and conserving  endangered   plants 
in many countries, including Australia, Malaysia, and South Africa. However, 
micropropagation technology is more costly than conventional propagation meth-
ods, and unit cost per plant becomes unaffordable compelling to adopt strategies to 
cut down the production cost for lowering the cost per  plant   (IAEA-TECDOC-1384 
 2004 ).  

2.12.4.2      Slow-Growth Cultures   

 Slow-growth procedure is a way to keep the plant materials alive for 1–15 years 
under in vitro conditions. By using this valuable strategy, many tissue culture-raised 
medicinal plants of Western Ghats like  Zingiber  spp. and  Curcuma  spp. have been 
conserved in the in vitro repository of NBPGR, New Delhi, and Indian Institute of 
Spices Research, Kozhikode, respectively.  

2.12.4.3      Cry  opreservation 

 Germplasm storage at ultra- low      temperature of liquid nitrogen (−196 °C) is known 
as “cryopreservation.” At this temperature, all cellular divisions and metabolic 
events are stopped. The plant material can thus be stored without alteration for 
extended periods, with limited  maintenance      (George and Sherrington  1984 ; 
Matsumoto et al.  1994 ; Grospietsch et al.  1999 ). Except for orthodox seeds, dor-
mant buds, and some pollen, higher plant structures cannot generally survive the 
transition to and from the storage  tem  perature without protection. Samples are sub-
mitted to a cryoprotective treatment before freezing, and substances such as dimeth-
ylsulfoxide (DMSO), sorbitol, mannitol, sucrose, and polyethylene  glycol   are 
usually applied. Sakai ( 1960 )    reported for the fi rst time the survival of mulberry 
twigs in liquid nitrogen after dehydration mediated by extra-organ freezing. 

 A typical cryopreservation procedure has been established and consists of the 
following stages: (i) pregrowth, (ii) chemical cryoprotection, (iii) slow dehydrative 
cooling, (iv) storage in liquid nitrogen, (v) rapid thawing, and (vi) recovery. The 
exact treatments given at each stage will vary with culture  system      (Withers and 
Street  1977 ; Kartha  1985 ).    Till date, cryopreservation is the only strategy used for 
long-term germplasm conservation. Recent years’ various medicinal plants of the 
Western Ghats have been successfully cryopreserved by using cryogenic strategies 
such as  vitrifi cation    and   encapsulation-dehydration.  
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2.12.4.4      Synseed   Technology 

 In order to achieve germplasm conservation  through   plant tissue culture, it is neces-
sary to reduce the frequency of subcultures so as to reduce the chances of contami-
nation. This could be achieved by  cryopreservatio  n. The technique of 
cryopreservation has found its wide applicability in preserving biological materials 
and has a good potential for long-term storage of germplasm referred as “in vitro- 
based gene bank”    (Cho et al.  2002 ;    Tripathi et al.  2007 ;       Normah and Makeen  2008 ). 
However, long-term storage of plants in liquid nitrogen, without regular subcul-
tures, allows one to rationalize the production of nuclear stocks and maintains gene 
collections as storage tissue, but it cannot be applied to all genotypes. In this regard, 
a fascinating tissue culture technique, namely, “artifi cial seed” technology, has been 
fi rst publicly addressed  by   Murashige in  1977  at a conference; since then, different 
approaches have been actively pursued to make it a viable technology for practical 
use. Till date, this technique has been adopted for synseed preparation in different 
plant species such as medicinal or ornamental horticultural  plants   (Sharma et al. 
 2013 ). 

 Artifi cial seeds are also known as manufactured seeds, synthetic seeds, or syn-
seeds. Originally artifi cial seed is an encapsulated somatic embryo (Murashige 
 1978 ).    Later on, Gray and Purohit ( 1991 )  e  xtended this defi nition and suggested 
that “any somatic embryo that is engineered for its practical use in commercial plant 
production is known as synseed.” Bapat et al. ( 1987 )    were the  fi rs     t who proposed 
the use of in vitro-derived propagules for the preparation of synseed rather than 
somatic embryo. According  to   Pond and Cameron ( 2003 ), the term “artifi cial seed” 
can be used for unencapsulated (naked) somatic embryos (either hydrated or 
desiccated). 

 Synseed technology is an emerging area of plant biotechnology for ex situ  conser-
vation   of germplasm and their exchange among countries in a convenient and eco-
nomic way. It is highly benefi cial for rare, elite, sterile, and genetically engineered 
genotypes. Year-around production, ease of handling, and direct delivery of geneti-
cally uniform germplasm to fi eld or greenhouse are the main advantages of encapsu-
lation technology. The direct delivery of encapsulated material will save many 
subcultures to obtain  plantlets      (Maruyama et al.  1997 ; Bapat and Mhatre  2005 ). 

 Rajkumar and Rajanna ( 2011 )     provide  d  a   report on ex situ conservation of climb-
ing plants at the University of Agricultural Sciences, Bangalore, Karnataka. The ex 
situ conservation center for climbing plants was established in 1973 at the Botanical 
Garden, University of Agricultural Sciences, GKVK, Bangalore, covering a total 
area of 65 acres. The garden is divided into 10 blocks with Block 1 earmarked for 
medicinal plants. Medicinal climbing plants were collected from all over Karnataka. 
A total of 50 plants species  b  elonging to 44 genera and 26 families have been con-
served in climbing plants in the Botanical Garden. These climbing plants are used 
by various tribals and local people to cure different ailments ranging from simple 
injuries, wounds, cuts, fever, diarrhea, ulcers, swelling, bone fractures, potency, 
antidote, skin care, night blindness, toothache, asthma, cough, and cold. Based on 
the data collected by consulting various ethnic groups and local people, an analysis 
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  Fig. 2.2     Depiction of Policies to be adopted for the Biodiversity Conservation       

has been done on the use of different parts of plants as a source of medicine. The 
analysis showed that leaves, bark, and roots are the major source of medicine. The 
medicinal plants with root as medicinal part need to be given more attention for 
conservation as collection of such plants will lead to the endangeredness of those 
plants. These informations need to be disseminated in the  public   for sustainable 
 utilizati  on.    

2.13     Policies for Biodiversity Conservation 

 Biodiversity conservation plays a very important role in disaster management. 
Nowadays, various software tools are utilized globally to identify conservation area 
networks for the representation and persistence of biodiversity features.       For biodi-
versity conservation, the policies depicted in Fig. 2.2 could be utilized effectively.
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