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ABSTRACT 
Lianas are woody climbers that are rooted on the ground and rely on other plants to reach the 
light rich environment of the upper forest canopy. An inventory of lianas was carried out in two 
plots of a tropical dry forest in Sri Lankamalla wildlife sanctuary of Kadapa region, Andhra 
Pradesh, India. The sampling was carried out in 50 quadrats of 20x20m size, 25 each in flat 
forests and hill slope forests consisting of varied degree of disturbance levels. All lianas ≥1.5 cm 
dbh  were invented in these 50 quadrates (2 ha). A total of 38 woody species belonging to 18 
families, 34 genera were recorded. Asclepiadaceae followed by Fabaceae, Apocynaceae and 
Capparaceae formed the dominant families. Stem twining formed the most frequent climbing 
mode and anemochory was observed as dominant dispersal mode. Combretum albidum formed 
the dominant liana and the top ten dominant lianas accounted for 54% of total liana abundance. 
Habitat specificity was also observed in liana distribution. Liana species such as Acacia caesia, 
Calycopteris floribunda, Combretum albidum, Jasminum angustifolium were found to be 
restricted to foot hills of hill slope forests. While Loeseneria obtusifolia, Hiptage benghalensis, 
Bauhinia vahlii were found near the sandy tracts of the water course. Gymnema sylvestre, 
Secamone emetica, Derris scandens, Hugonia mystax and species like Ziziphus oenoplia, 
Pterolobium hexapetalum and Acacia caesia were observed in the interior and edge areas of flat 
forest regions respectively. Thus the liana species and their abundance distribution in these 
forests indicate that although human disturbance forms the underlying factor in their occurrence 
along this gradient habitat availability and liana biological and ecological features also formed a 
major factor in their distribution.` 
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INTRODUCTION 
Lianas are rooted woody climbing plants that 
rely on the architecture of other plants to ascend 
to the forest canopy. In tropical forests, they form 
an important structural component of by 
comprising about (25%) of the total woody 
species and abundance.1 Thus lianas form 
important structural components that enhance 
species richness and ecosystem functions in 
tropical forests2. However, liana : abundance and 
diversity differ greatly between forests and 
within various forest locations3. Lianas are found 
to be abundant and as well attain larger girth 
values in low elevation forests4, on the banks of 
water courses5, in bottom land and at the              
top       of slopes6. Thus a-biotic factors like total  

rainfall, Seasonality of rainfall, soil fertility, 
extends of dry period and disturbance levels 
seem to be the chief factors that influence the 
distribution and abundance of lianas1. Lianas 
display a variety of adaptations like stem and 
branch twining, tendril climbers, thorns and 
spines for attaching themselves to their host and 
climb towards the forest canopy. The proportion 
of lianas with different climbing mechanisms 
might be in-flue need by successional stage or 
disturbance levels of the forest7. Lianas share 
attributes of both high-light demanding and 
shade-tolerant species and can colonies disturbed 
areas such as trees fall gaps by growing laterally 
into and subsequently rooting in those areas2. 
Thus it appears that lianas diversity is maintained 
primarily   by   disturbance   mainly   by resource  *Author for correspondence 
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partitioning and virtues like ,   lianas can arrive in 
high numbers into disturbed areas, can reproduce 
vegetatively and grow rapidly for longer 
periods8. Further, the dry season growth 
advantage of lianas could result in their relatively 
high abundance in seasonal forests9. As lianas are 
being disturbance adapted life-forms, their 
importance as well distribution is being increased 
especially in anthropogenic-ally disturbed 
tropical dry forests. Although liana sur veys were 
conducted in southern Eastern Ghats and 
Nallamalais, the diversity distribution and 
ecological information in Sri Lankamalla dry 
forests is not fully known.  
Study area 
A large extent of Kadapa dry forests include 
open and scrub forest type (85%), only few 
undisturbed and protected hill ranges areas 
support natural dry deciduous forests.  The 
prevailing disturbance levels and topographic 
variation along with the occurrence of ephemeral 
streams form important factors in the distribution 
of tree assemblages. These forests comprise of 
typical tree association like Terminalai-
Anogeissus;Pterocarpus-Anogeissus-Dolichand 
rone,; Anogeissus – Hardwickia - Chloroxylon10. 
The  present  study  was  carried  out  in one such  

protected area namely Nithyapuja Kona of Sri 
Lankamalla forests. These forests include hill 
ranges with an average altitude range from 190m 
to 480m (14o32’ 34.8” 78o57’21.9” 14o30’41.4” 
79o00’30’49”) (Fig. 1). The forests in the fringe 
areas and near to habitations, temple and road 
were subjected to lopping and heavy cattle 
grazing, while the forest interior areas are 
relatively free of human disturbance.  

AIMS AND OBJECTIVES 
The field work was carried out to assess the 
diversity and abundance of lianas, to investigate 
the climbing modes and to identify the factors 
that influence the lianas distribution. 
       MATERIAL AND METHODS 
A total of 50 quadrats of 20x20m size were 
laid to inventory lianas. Two different sets of 
plot were laid out. First, 25 plots were laid in 
forest areas in flat zone (190m altitude) that 
constitutes both forest edges and interior areas. 
Second, 25 plots were laid on slope areas that 
range from 190-480m comprising of water 
course areas, foot hill areas, middle of slope 
areas and hill top areas. Altitude, slope, aspect 
and disturbance factors were recorded in the 
study plots. 

 
Fig. 1 : Map showing the study area and plots 

All lianas, ≥ 1.5cm diameter (5cm girth) size 
at 130cm distance from the rooting point 
were inventoried. Although it is difficult to 
specify ramet or genet origin of lianas, 
appropriate precaution was taken to 

inventory the rooted liana as separate 
individuals. Climbing mechanisms and 
dispersal modes of lianas were noted in the 
field. Species identification was carried out 
in the field and by consulting the herbarium. 
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Shannon wiener index, cluster diagram and 
ANOVA were carried out to know the 
significant variation in liana species richness 
among the study plots. 

 RESULTS AND DISCUSSION 
A total of 38 woody species belonging to 18 
families, 34 genera were recorded in the study 
plots of Sri Lankamalla wildlife sanctuary. 
Lianas formed (39%) of the total woody species 
and (13%) of the total plant diversity. In addition 
to 38 lianas, the inventory has yielded 93 tree 
species, 150 herbs, 36 herbaceous climbers 
(vines). Further, climbers with persistent fibrous 
stems like Cissus vitigenea, Cayratia pedata, 
Ampelocissus tomentosa were also noted down.  
The most speciose families are Ascelpidaceae 
(six species), followed by Fabaceae (5 species),  

Apocynaceae and Capparaceae (3 species each). 
The   most   frequent   lianas include 
Combretum albidum and Rivea 
hypocrateriformis present in the (32%) and 
(28%) of the total quadrats and as well in the 
four study plots. Lianas species richness ranged 
between 1-6 species in each quadrat and 6-27 
species per study plot. The number of species 
shared among the sites ranged between 3-15 
species. The variance/mean ration indicated that 
majority of lianas (55%) exhibited clumped 
distribution and around (45%) of lianas 
displayed clumped distribution. The higher 
similarity was found between disturbed sites of 
both flat forest area and slope area followed by 
lianas occurring along water courses and the 
lianas found in forest interiors of flat area and 
hill slopes formed another cluster (Fig. 2).  

 
Fig.  2 :  Cluster diagram showing the similarities among the study plots 

A considerable variation in the liana species 
richness (F(4,45) P<0.05) distribution was 
observed in the study plots. The Shannon 
Wiener Index ranged between 2.98 and 3.31 
among the study plots. The total abundance of 
lianas was 768 individuals that ranged between 
0-48 individuals per quadrat and 15-416 
individuals per plot. The most abundant liana 
was Combretum albidum with (9.5%) of the 
total abundance and the top ten dominant 
lianas accounted for (24.5%) of total liana 
abundance. The quadrats laid along water 
courses yielded 36 individuals that belong to 
six species and Loeseneriella obtusifolia and 
Bauhinia vahlii were exclusive to this plot, and 
the plot also registered large–girthed 
individuals of the study area. A total of 32 
species and (54%) of the total liana abundance 

were recorded in flat forest edges and were 
mostly present lower girth size classes except 
for Ziziphus oenoplia, Derris scandens and 
Combretum albidum. Gymnema sylvestre, 
Secamone emetica, Sarcostemma acidum. 
Premna latifolia were highly represented in 
these plots. The foot hills study plots yielded 
(37%) of the total liana abundance that belong 
to 28 species; except for Ventilago madera-
spatana all species were also recorded in flat 
forest plots in forest edges. Calycopteris 
floribunda, Aganosma cymosa, Acacia caesia 
and Combretum albidum were more 
conspicuous and dominant in these study plots. 
Dunbaria ferruginea was exclusive to forests 
in hill slope area, it was recorded in the tree 
fall gap and Decalepis hamiltonii was more 
abundant in this plot.  

Bray-Curtis Cluster Analysis (Single Link)  
Undisturbed Flat 

Undisturbed Slope 

Stream 

Disturbed flat 

Disturbed Slope 

0  % Similarity               50                                            100 



J. Environ. Res. Develop. 
Journal of Environmental Research And Development          Vol. 9 No. 3A, January-March 2015 

1027 
 

A total of 24 liana species (63%) use stem and 
branch twining climbing mode for their 
survival thus forming the dominant climbing 
mode in these dry deciduous forests. In seven 
species, climbing was carried out by stem 
twining and spines and hooks also assist in this 
process. Straggling form the other dominant 
climbing mode shared by five species. 
Majority of the lianas (38%) are found to 

possess diaspores suitable for wind dispersal 
(Anemochory) followed by lianas with 
zoochory mode (32%) and autochory (30%). 
Lianas such as Calycopteris floribunda, 
Combretum albidum, Aganosma cymosa with 
winged seeds and Derris scandens with 2-3 
seeded flat legumes along the water courses 
were found with conspicuous mast flowering 
in the inventoried forest plots. (Table 1) 

Table 1 : List of inventoried lianas ≥ 1.5 cm dbh, their abundance and dispersion pattern 
for those having > 15 individuals 

S/N Liana species Climbing mode Family   Abundance 
Variance 

/ Mean 

  1 Abrus precatorius Stem twiner Fabaceae        14 
 

  2 Acacia caesia Straggler Mimosaceae        40 Clumped 

  3 Aganosma cymosa Stem and branch twiner Apocynaceae        25  Clumped 

  4 Argyreia nervosa Stem twiner Convolvulaceae        14 
 

  5 Bauhinia vahlii Stem twiner and           
tendrils for support Caesalpinaceae        4 

 

  6 Calycopteris  
floribunda Stem twiner Combretaceae        47 Clumped 

  7 Canavalia virosa Stem twiner Fabaceae        8 
 

  8 Cansjera rheedii Stem twiner and              
spines for support Opiliaceae        18 Clumped 

  9 Capparis sepiaria Straggler Capparidaceae        8 
 

  10 Capparis zeylanica Straggler Capparidaceae        12 
 

  11 Carissa spinarum Straggler Apocynaceae        22 Clumped 

  12 Combretum albidum Stem and branch twiner Combretaceae        74 Clumped 

  13  Decalepis hamiltonii Stem twiner Asclepidaceae        9 
 

  14 Derris scandens Stem and branch twiner Fabaceae        31 Clumped 

  15 Dunbaria ferruginea Stem twiner Fabaceae        2 
 

  16 Grewia rhamnifolia Stem twiner Tiliaceae        50 Clumped 

  17 Gymnema sylvestre Stem twiner Asclepidaceae        28 Clumped 
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  18 Hiptage benghalensis Stem twiner Hippocrataceae        3 
 

  19 Hugonia mystax Stem twiner and              
Hooks for support Linaceae        2 

 

  20 Ichnocarpus frutescens Stem twiner Apocynaceae        34 Clumped 

  21 Jasminum 
angustifolium Stem twiner Oleaceae        18 Clumped 

  22 Jasminum cuspidatum Stem twiner Oleaceae        6 
 

  23 Leoseneriella 
obtusifolia Stem and branch twiner Celastraceae        4 

 

  24 Leptadenia reticulata Stem twiner Asclepidaceae        13 
 

  25 Maerua oblongifolia Stem twiner             and 
Spines for support Capparidaceae        8   

 

  26 Mucuna pruriens Stem twiner Fabaceae        14 
 

  27 Olax scandens Stem twiner Olacaceae        13 
 

  28 Pachygone ovata Stem twiner Menispermacea
e        20 Random 

  29 Plecospermum 
spinosum Straggler Moraceae        22 Random 

  30 Premna latifolia Straggler Verbenaceae        26 Random 

  31 Pterolobium 
hexapetalum 

Stem twiner  and 
Spines for support Rhamnaceae        30 Clumped 

  32 Rivea 
hypocrateriformis Stem twiner Convolvulaceae        36 Clumped 

  33 Sarcostemma acidum Stem twiner Asclepidaceae        13 
 

  34 Secamone emetica Stem twiner Asclepidaceae        21 Clumped 

  35 Symphorema 
involucratum Stem twiner Verbenaceae        4 

 

  36 Ventilago 
maderaspatana 

Stemtwiner and                 
Hooks for support Rhamnaceae        17 Clumped 

  37 Wattakaka volubilis Stem twiner Asclepidaceae        14 
 

  38 Ziziphus oenoplia Stem twiner and spines 
for support Rhamnaceae        44 Clumped 
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In the present study, liana species formed (39%) 
of the woody species and (13%) of total plant 
diversity with a range of 24-32 species per 
hectare. In comparison to similar liana 
assessment studies which reported 12-43 species 
per hectare in southern Eastern Ghats11, 16-35 
species in Varagalair forests12,17-16, 35-39 species 
in Coromandel coast17 revealed that Sri 
Lankamalla dry forests comprise of moderate 
level of liana species richness. The presence of 
moderate level of species richness can be related 
to the dry forest vegetation of these forests that 
include scrub, open forests, disturbed forest 
edges and forests on the hill slopes10. This kind 
of varied disturbance level and topographic 
variations in relation to liana species richness 
was observed in Afromontane forests18. The liana 
abundance of 768 indi- viduals reveals a lower 
density, in comparison to the above mentioned 
forests of southern Eastern Ghats, Varagalair and 
Coromandel dry forests even though not so 
higher gbh size (1.5cm) is considered.   
This indicates  that  liana  diversity is maintained 
independently of density suggesting that a 
mechanism such as resource partitioning among 
liana species is possible as suggested by9. The 
dominant families of the present study – 
Asclepidaceae, Fabaceae and Apocynaceae got 
slightly differed from the dominant families – 
Apocynaceae, Celastraceae and Fabaceae as 
observed in studies carried out in southern 
Eastern Ghats11 and Varagaliars12. The 
enumerated lianas differed in the size distribution 
also, species like Abrus precatorius, Secamone 
emetica, Gymnema sylvestre etc., occurred along 
the forest edges in lower size classes, while 
Combretum albidum, Derris scandens, 
Calycopteris floribunda achieved high girth sizes 
reflecting the varied survival strategies of lianas 
has also reported14 in Ethopian forests. 
Combretum albidum formed the dominant liana 
with (9.5%) of the total liana density reflecting 
its ability to survive in varied disturbance 
regimes. Similar dominant lianas in a specific 
forest area were also reported – Moutabea 
aculeate (Polygalaceae) in Costa Rican rain 
forests19, Stychnos minor (Loganiaceae) in 
Coromandel coast13-18, Machaerium cuspidatum 
(Fabaceae) in Yasuni National Park20 and 
Tynanthus schumannianus in Bolivian forests21. 
Stem twiners formed the major climbing mode in 
the tropical dry forest of Sri Lankamalla forests 
as also in southern Eastern Ghats11, Yasuni 
National Park7 and Bolivian forest21. Scramblers 

with spines were also abundant in these forests 
which can be related to disturbance and low 
canopy height trees as also reported by22-25 in 
Panamanian lowland forest. 

CONCLUSION 
The study revealed that the dry forests of sri 
Lankamalla forests constitute a moderate liana 
species richness and density of lianas that form 
a significant component of total plant diversity. 
The study provides the basic information on 
taxonomic and ecological importance of lianas 
that few are dominant and many occurred in 
low numbers reflecting varied surviving 
strategies. The liana species and their 
abundance distribution differed among the 
study plots laid in forest edges, flat forest 
interiors, foot hills, water courses and hill 
slopes thus showing specific habitat 
preferences. Thus the liana distribution and 
abundance was chiefly affected by prevailing 
disturbance like natural tree fall gaps and 
human disturbed areas and topographic 
variations. Lianas exhibited different climbing 
modes reflecting the availability of trellis, tree 
girth size and tree height might form the major 
component in the liana abundance as clumped 
kind of dispersion is seen in their distribution. 
Overall the distribution of lianas was 
influenced by varied biotic and abiotic factors. 
Thus more field studies and research is needed 
to understand the germination and regeneration 
of lianas for better conserving them.   
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