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Abstract 
Background: Coringa sanctuary, situated on the banks of 
Godavari delta in Andhra Pradesh, is the second largest 
stretch of mangrove forests in India with 35 mangrove 
plant species and more than 120 bird species was 
reported. But the complete taxonomical study of 
mangrove plants was not yet done. We addressed this 
issue by taxonomical identification and classification of 

42 mangrove plant species in Coringa sanctuary. Scope: 
The term mangrove generally indicates an ecological 
rather than a taxonomical (scientific classification) 
grouping in which the species are not related. So, based 
purely on morphological characters of plants, we 
identified 42 mangrove plant species by constructing 
bracketed and indented types of dichotomous keys. 
Following this, classification and construction of 
character based, rooted type of phylogenetic tree was 
done to find out the phenetic relationships among them. 
Conclusions: We, for the first time, identified 42 
mangrove plant species which are distributed in 33 
genera and 24 families. Our results provide the best 
source of taxonomical key used for the identification of 
Coringa mangroves. 
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1. Introduction 
 
1.1 Coringa mangroves 
Taxonomy, coined by Augustin Pyramus de 
Candolle in 1813, is the science of documenting 
biodiversity (Keogh, 1995). The major form of 
vegetation that supports the biodiversity of tropical 
estuarine ecosystems consists of intertidal forested 
wetlands known as mangroves. The second largest 
(235.7 sq.km) surviving stretch of such mangrove 
ecosystem in India is Coringa wildlife sanctuary or 
Coringa mangrove reserve forest, located in 
Kakinada-Godavari estuarine area (N: 16o41'-16o53' 
and E: 82o14'-82o21') of Andhra Pradesh, India 
(Satyanarayana et al., 2002). This sanctuary is 
renowned for its wide variety of flora and fauna 
and is also home to several endangered and 
protected species of plants and animals. Mangroves 
are specialized plants of marshy areas grown in wet 
conditions exhibiting xeric adaptations, hence,  
 

 
 
 
 
 
known as physiological xerophytes (Selvam, 2003). 
They require a high discharge of stilt and clay for 
their survival, and the future of this unique 
ecosystem is decidedly under threat due to the 
resource utilization and resource alteration by 
humans, from the construction of Polavaram dam 
across the Godavari River and illegal mining in the 
Eastern Ghats. When the dam construction is 
completed, we can expect drastic reductions in the 
discharge of stilt in the downstream reaches of the 
river. This may lead to the destruction of not only 
the mangrove forests of the mighty Godavari River, 
but might also cause the local extinction of the 
already threatened species (Rao et al., 2010). 
Hence, the government of India proclaimed the 
region a reserve to preserve the natural mangrove 
vegetation that is abundant in the area.  
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1.2 Taxonomy of mangroves  
Despite of the familiarity of mangrove plants, 
taxonomic uncertainties still exist because they 
have wide distributions and few fieldworkers had 
the opportunity to explore species throughout their 
range. Knowledge of the geographic range of 
mangrove species is often incomplete, so checklist 
of mangrove species for a given area is constantly 
in need of revision. For the taxonomic 
identification of unknown plants, dichotomous 
keys are most useful as they represent one type of 
taxonomic literature. Dichotomous key is a series 
of either/or observations that are used for the 
identification of plants, animals, microbes, 
diseases, fossils, rock strata, bird nests and several 
other objects of nature (Griffing, 2011). The use of 
a dichotomous key for plant identification is today 
so pervasive in the field of botany, as a natural part 
of the plant sciences, rather than as a heuristic 
construct developed by someone specifically to aid 
in learning.    
 
1.3 Research objective 
The present paper deals with the identification of 
42 plant species in Coringa sanctuary distributed 
over 14 true mangroves, 21 mangrove associates 
and 07 halophytes. In the present study, for the 
taxonomical studies of mangrove vegetation from 
Coringa, we used dichotomous bracketed and 
indented keys for proper plant identification, 
classified the identified mangroves based on the 
Bentham-Hooker system of classification, tabulated 
the morphological characters of identified 
mangroves along with the photographs and 
constructed a phylogenetic tree to understand the 
phenetic relationships among the identified 
mangroves.  
 
1.4 Justification of Research 
Common names of a plant may vary depending on 
their distribution. Taxonomists identify each and 
every plant, with a scientific name, but not a 
common name, by giving a specific identification 
keys. Basing on which, classification, evolution 
and interrelationships among the plants can be 
found out. With these, it is easy for the world to 
identify even rare or extinct animals.  
 
2. Materials and Methods 
 
2.1 Mangrove collection from Coringa sanctuary 
Based on the morphological adaptations and 
concentration of salt present in water; mangroves 
are classified as true mangroves, mangrove 
associates and halophytes. True mangroves are 

recognized by most or all of the following features: 
1) they occur exclusively in mangal, 2) they play a 
major role in the structure of the community and 
have the ability to form pure stands, 3) they have 
morphological specializations like aerial roots and 
specialized mechanisms of gas exchange, 4) they 
have physiological mechanisms for salt exclusion 
and/or excretion, 5) they have viviparous 
germination and 6) they are taxonomically isolated 
from terrestrial relatives (Wang et al., 2011). The 
plant species that grow in the terrestrial 
environment and pure halophytes (that grow only 
in saline areas) are also found within or in the 
peripheral areas of mangrove wetlands are called as 
mangrove associates. These species are unable to 
tolerate high salts and therefore do not penetrate 
deep into the mangrove wetlands. Hence, they are 
normally found in elevated lands present within the 
mangrove ecosystem. On the other hand, 
halophytes such as Salicornia, Sessuvium and 
Suaeda are able to grow along with mangroves. We 
collected 42 species of mangroves, among which 
14 true mangroves (Aegiceras corniculatum, 
Avicennia alba, A.marina, A.officinalis, 
Barringtonia acutangula, Bruguiera cylindrica, 
B.gymnorrhiza, Ceriops decandra, Lumnitzera 
racemosa, Rhizophora apiculata, R.mucronata, 
Sonneratia alba, S.apetala and S.caseolaris), 21 
mangrove associates (Acanthus ilicifolius, 
Brownlowia tersa, Caesalpinia bonduc, C.nuga, 
Clerodendrum inerme, Dalbergia spinosa, 
Decaschistia crotonifolia, Derris trifoliata, 
Excoecaria agallocha, Fimbristylis ferruginea, 
Hibiscus tiliaceus, Ipomea pes-caprae, I.tuba 
Myriostachya wightiana, Porteresia coarctata, 
Prosopis juliflora, Sarcolobus carinatus, 
Scyphiphora hydrophyllacea, Stictocardia tiliifolia, 
Thespesia populnoides and Xylocarpus 
moluccensis) and 07 halophytes (Aeluropus 
lagopoides, Paspalum distichum, Tamarix troupii, 
Salicornia brachiata, Sesuvium portulacastrum, 
Suaeda maritima and S.monoica).  
 
2.2 Taxonomic characters of mangroves 
Mangrove vegetation from Coringa sanctuary was 
taken into account and all those 42 species of 
mangroves were tabulated (Table 1) with botanical 
name, common name, family, representative 
photograph, morphological or taxonomical 
characters and their habitat (Gamble, 1921; Rolla et 
al., 1999). This lays the foundation for generating 
taxonomic keys, helps in proper identification of 
mangroves and to know the proper relationships 
among them to construct the phylogenetic trees. 
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Table 1: Taxonomic characters of 42 mangrove plants from Coringa sanctuary 
Sl. 
No 

Botanical name Common 
name 

Family Image Taxonomic characters Habitat 

1 Acanthus 
ilicifolius L. 

Holly 
mangrove 

 

Acanthaceae 

 

Erect, scarcely branched 
herbs; leaves – elliptic 

oblong, pinnatifid, spiny 
along margins; flowers – 
bluish purple in terminal 

spikes; capsules – oblong, 
brownish. Flowering: May-

August  

Mangrove 
associate 

2 Aegiceras 
corniculatum 

(L.) 
Blanco 

Black / 
River 

mangrove 
 

Myrsinaceae 

 

An erect bushy shrub; 
leaves – alternate, 

coriaceous, obovate, shiny; 
flowers – white fragrant in 

dense umbel; fruit – straight 
when young and hooked at 

maturity. Season: June-
October  

True 
mangrove 

3 Aeluropus 
lagopoides (L.) 

Thwaites 

Mangrove 
grass 

Poaceae 

 

Erect or decumbent, rather 
stiff tufted grass, 15-40 cm; 
roots – long, hairy; leaves – 

narrowly lanceolate, 
acuminate flat or convolute 

heads, spikelets laterally 
compressed. Flowering: 

December-March 

Halophyte 

4 Avicennia alba 
Blume 

Api-api Avicenniaceae 

 

Small trees of 5-6 m height; 
leaves – glabrous and 

shining above; flowers – 
yellow in heads of stout 
peduncles; capsules – 

conical and beaked when 
young and ovoid when old. 

Flowering: August-
November  

True 
mangrove 
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5 Avicennia 
marina (Forssk.) 

Vierh. 

Grey 
mangrove 

Avicenniaceae 

 

Shrubs or small trees of ~ 3 
m tall; flowers – reddish 
yellow sessile in terminal 

cymes; calyx – ciliate; 
capsules – ovoid, yellow 
when ripe. Flowering: 

August-November 

True 
mangrove 

6 Avicennia 
officinalis L. 

White 
mangrove 

Avicenniaceae 

 

Trees of ~ 10 m height; 
leaves – elliptic, oblong, 

glabrous above; flowers – 
yellow sessile in axillary 
cymes; capsules – ovoid, 

compressed, beaked; seeds – 
compact. Flowering: July-

October  

True 
mangrove 

7 Barringtonia 
acutangula (L.) 

Gaertn. 

Fresh 
water 

mangrove
/ itchy 
tree  

Barringtoniaceae 
(Lecythidaceae) 

 

Moderate sized tree; leaves 
alternate, obovate, margin 

crenate-serrate; flowers pale 
pink, cauducous petals, 

stamens red; fruit fibrous 
berry oblong quadrangular, 
crowned by the persistent 

calyx 

True 
mangrove 
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8 Brownlowia 
tersa (L.) 
Kosterm. 

Dungun 
air 

Tiliaceae 

 

A woody shrub or small tree 
of 1.5-2 m height, perennial; 

leaf – simple, lanceolate, 
alternate, upper side green 

and lower side silver colour; 
flowers – yellowish pink on 

short peduncled axillary 
cymes; stamens – many, 
free, dithecous; fruit – 

simple, indehiscent, nut     

Mangrove 
associate 

9 Bruguiera 
gymnorrhiza (L.) 

Savigny   

Oriental / 
Burmese 
mangrove 

Rhizophoraceae 

 

Trees – 3.5 to 5 m tall, 
young branches with 

prominent scars of leaves 
and stipules; leaves – ovate, 
lathery; flowers – axillary, 
solitary, drooping; calyx – 
reddish; corolla – brown; 

fruits – indehiscent drupes; 
ovary – inferior. Season: 

June-October 

True 
mangrove 

10 Bruguiera 
cylindrica (L.) 

Blume 

White 
Burma 

mangrove 

Rhizophoraceae 

 

A tree upto 20 m tall, 
butrous roots and 

pneumatophores are present; 
leaves – opposite, simple, 

elliptical with pointed ends; 
flowers – 2-5 in small 

bunches at the axils of the 
leaves, sepals-8, green, 
petals-8, greenish white, 

several bristles are present 
on the tip of the petal. 
Season: June-October    

True 
mangrove 
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11 Caesalpinia 
bonduc (L.) 

Roxb. 

Gray 
nicker 

Caesalpinaceae 

 

A large shrub armed with 
prickles; leaves-pinnately 

compound, 6-8 pairs, 
oblong-elliptic; flowers-

yellowish in racemes; pod- 
oblong-elliptic, armed with 
prickles; stems are covered 

with curved spines 

Mangrove 
associate 

12 Caesalpinia 
nuga (L.) 
W.T.Aiton  

Fever nut Caesalpinaceae 

 

A large prickly climber; 
leaflets 4-6, large ovate 

coriaceous; flowers yellow, 
fragrant, in panicle racemes; 
pods compressed, woody, 
obliquely elliptic, seeds-1 

Mangrove 
associate 

13 Ceriops 
decandra 

(Griffith) Ding 
Hou  

Flat – 
leaved 
spurred 

mangrove 

Rhizophoraceae 

 

Small trees of 2-4 m tall; 
leaves – opposite, obovate, 

coriaceous; flowers – 
greenish, white in short 

peduncled heads. Season: 
June-October 

True 
mangrove 
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14 Clerodendrum 
inerme (L.) 

Gaertn. 

Glory 
bower / 
Wild 

jasmine 

Verbenaceae 

 

Much branched scandent 
shrub; leaves – elliptic or 

obovate, opposite, glabrous; 
flowers – white, 

pedunculated, axillary 
cyme; corolla – tube, 

glabrous outside and hairy 
inside; drupe – pyriform. 

Flowering: July-November 

Mangrove 
associate 

15 Dalbergia 
spinosa Roxb. 

Chillingi / 
Chillanki 

Fabaceae 

 

A stiff often climbing shrub; 
branchlets – ending with 
straight spines; flowers-

minute, bracteoles 
persistent, inflorescence- 

axillary racemes; pod- thick 
end, reniform/follicate. 

Flowering: October-January  

Mangrove 
associate 

16 Decaschistia 
crotonifolia 

Wight & Arn. 

Croton 
Leaf 

Mysore 
Mallow 

Malvaceae 

 

Small shrubs; branchlets 
with adpressed white 

tomentum and with ovate 
lanceolate leaves acute tip, 

serrate margin; flowers 
axillary; capsules wooly, 

locculicidal; seeds reniform, 
glabrous 

Mangrove 
associate 
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17 Derris trifoliata 
Lour. 

Common 
derris 

Fabaceae 

 

Large, scandent shrubs; 
leaflets – ovate, oblong; 

apex -  shortly acuminate; 
flowers – rosy pink in 

axillary racemes. Flowering: 
October-January   

Mangrove 
associate 

18 Excoecaria 
agallocha L. 

Blinding 
tree 

Euphorbiaceae 

 

Moderate sized shrub of 1-2 
m height with white highly 
acrid juice; leaves – ovate, 

elliptic, coriaceous, 
alternate; bark with 

prominent lenticels; flowers 
in catkins; yellowish green 

fruits; 3 lobed capsules. 
Flowering: June-October 

Mangrove 
associate 

19 Fimbristylis 
ferruginea (L.) 

Vahl 

Rusty 
sedge 

Cyperaceae 

 

A large shrub with very 
short rhizomes, stem sub 

angular or slightly flattened; 
spikelets many, umbellate, 

umbels usually simple, 
shortly stalked, smooth, 

brown in colour; fruit-nut, 
broadly obovoid. Flowering: 

June-October 

Mangrove 
associate 
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20 Hibiscus 
tiliaceus L. 

Yellow 
mallow 

tree 

Malvaceae 

 

Small and much branched 
trees; twigs with stellate 

hairs; leaves – unlobed; base 
- cordate; flowers – solitary 
or in lax racemes, yellowish 

inside, purplish base; 
capsules – woody; seeds – 

reniform and minutely 
warty. Flowering: June-July 

Mangrove 
associate 

21 Ipomea pes-
caprae (L.) R.Br. 

Bayhops Convolvulaceae 

 

A creeping herb rooting at 
nodes; leaves-bilobed, 

petiole about 7 cm long; 
flowers-solitary or upto 3 on 

a 4 cm long peduncle, 
corolla pink; capsule- ovoid, 
glabrous. Flowering: June-

September 

Mangrove 
associate 

22 Ipomea tuba 
(Schltdl.) 

Sea moon 
flower 

Convolvulaceae 

 

A large, glabrous twiner 
with woody stems; leaves-

broadly ovate, sub-
orbicular, deeply cordate; 

flowers-white in axillary 1-
few flowered cymes, calyx 
orbicular; capsules-globose; 

seeds-black, hairy along 
margins. Flowering: June-

September 

Mangrove 
associate 

23 Lumnitzera 
racemosa Willd. 

Black 
mangrove 

Combretaceae 

 

Large shrubs or small trees 
with ~ 2 m height; leaves – 
alternate, oblanceolate to 

elliptic, coriaceous; flowers 
– whitish green, 0.8-1 cm 

long spikes; drupes – ovoid, 
1 cm long, crowned by 

persistent calyx. Flowering: 
October-January 

True 
mangrove 
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24 Myriostachya 
wightiana (Nees 
ex Steud.) Hook. 

F. 

Sea grass Poaceae 

 

Tall, stout, perennial, 
marshy herb; root – stock, 

thick, spongy; leaves – 
narrow, long, flat; spikelets 
– 4 to 20 flowered, glumes 

2, coriaceous; grains – 
obliquely ovoid. Flowering: 

June-October 

Mangrove 
associate 

25 Paspalum 
distichum L. 

Knotgrass Poaceae 

 

A perineal shrub with long 
creeping rhizomes and 

stolons; culms erect; leaves-
stiff, narrow; flowers-

usually in racemes with 2 
spikelets, upper glume is 
glabrous, lower glume is 

absent 

Halophyte 

26 Porteresia 
coarctata 

(Roxb.) Tateoka 

Wild rice Poaceae 

 

Very robust herbs, 
perennials; leaves – narrow, 
flat, 6 mm long; panicles – 

contracted; spikelets – 
glabrous; lemma and palea – 
winged at apex. Flowering: 

June-October 

Mangrove 
associate 

27 Prosopis 
juliflora (Sw.) 

DC. 

Algaroba Fabaceae 

 

A large shrub to small tree 
of 2-6 m height with stout 

axillary spines; leaves-
bipinnate; flowers-pale 

yellow in drooping spikes; 
pods- straight or curved 

Mangrove 
associate 



 

 

Ph ton                                                                                                                                                                                   123 

 

28 Rhizophora 
apiculata Blume   

Tall-stilt 
mangrove 

Rhizophoraceae 

 

Trees – 8 to 12 m tall; 
leaves – elliptic, oblong or 
lanceolate, opposite and 

coriaceous; corolla – White, 
yellow within; fruit – 
indehiscent drupes 

True 
mangrove 

29 Rhizophora 
mucronata Lam. 

Asiatic 
mangrove 

Rhizophoraceae 

 

Tall trees of 20-25 m height, 
stilt roots and 

pneumatophores are present; 
leaves-elliptical; flowers-
tetramerous, axillary and 

open within the leafy crown 
hanging downwards from a 

long peduncle; 4 thick 
alternate sepals alternates 

with 4 white and hairy 
petals. Season: June-

October 

True 
mangrove 

30 Salicornia 
brachiata Roxb.  

Marsh 
samphire 

Chenopodiaceae 

 

Much branched annuals; 
main stem – woody; 

branches – jointed, greenish 
red, ascending succulent; 

leaves – opposite to flowers, 
pale yellow, minute, 

slender, cylindrical spikes; 
bracteoles – 2. Flowering: 

March-May 

Halophyte 
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31 Sarcolobus 
carinatus Wall. 

Pala 
boddu 
teega 

Asclepiadaceae 

 

A twiny shrub with slender, 
smooth branches; leaves- 
simple, opposite, ovate or 
oblong, thick and fleshy, 

acute at tip, rounded at base; 
flowers- small, crowded in 
axillary corymbose cymes, 
corolla yellow with brown 

dots, carpels-2, sub-
apocarpous; fruit- pair of 
follicles. Flowering: June-

September  

Mangrove 
associate 

32 Scyphiphora 
hydrophyllacea 

Gaertn.f. 

Chengam  Rubiaceae 

 

A moderate sized ever green 
tree of 3 m height, branches 
arising from ground level, 
branchlets stout, swollen at 
nodes; leaves-crowded at 

the branch ends, coriaceous; 
flowers in axillay shortly 

peduncled cymes, calyx and 
corolla- purplish white, 

tetramerous, corolla throat 
hairy inside; fruit- drupe 

with persistent calyx; ovary-
inferior. Flowering: May-

August 

Mangrove 
associate 

33 Sesuvium 
portulacastrum 

(L.) L. 

Sea 
purslane 

Aizoaceae 

 

Sub erect, prostrate or 
creeping herbs; Stem – 
thick; rooting at nodes; 
leaves – oblanceolate, 

fleshy; flowers – axillary; 
pedicles – filiform; stamens 
– numerous; capsules – 3-

celled, enclosed in persistent 
calyx, circumsessile. 
Flowering: May-July 

Halophyte 
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34 Sonneratia alba 
J.Sm. 

Perepat Sonneratiaceae 

 

An evergreen tree of 3-15 m 
tall, surrounded by 

pneumatophores; flowers- 
axillary, 2-5 at each node, 

petals white, sepals 
persistent; stamens – many 
and free; fruit- globose with 
persistent style and calyx. 

Flowering: February-
October 

True 
mangrove 

35 Sonneratia 
apetala Buch. 

Ham. 

Mangrove 
apple 

Sonneratiaceae 

 

Evergreen trees of ~ 15 m 
height; branches – slender, 
drooping; leaves – opposite, 
coriaceous, obtuse, 10-12 

pairs of main nerves; 
flowers – 3 together; corolla 

– absent; berries – 
indehiscent, depressed, 
globose with persistent 
style. Flowering: July-

November 

True 
mangrove 

36 Sonneratia 
caseolaris (L.) 

Engl. 

Crab-
apple 

mangrove 

Sonneratiaceae 

 

Trees - ~5 m tall; leaves – 
nearly sessile, obtuse; 

flowers – terminal, solitary; 
corolla – 6 dark petals, dark 

rose coloured; berries – 
indehiscent with persistent 

calyx 

True 
mangrove 
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37 Stictocardia 
tiliifolia Hallier 

f. 

Spotted 
heart 

Convolvulaceae 

 

A diffuse climber, leaves 
cordate, long petioled; 
flowers  axillary on 1-3 

flowered cymes, rose purple 
in colour, corolla funnel 
shaped; fruit thin walled, 
dry indehiscent, closely 

enveloped in the accrescent 
calyx 

Mangrove 
associate 

38 Suaeda maritima 
(L.) Dumort. 

Anual 
seablite 

Chenopodiaceae 

 

Slender, erect, annual; 
leaves – linear, oblong, 

fleshy green or often tinged 
with pink minute flowers; 
bracteoles - membranous; 

seeds – horizontal. 
Flowering: March-May 

Halophyte 

39 Suaeda monoica 
Forssk. Ex J. 

Gmelin 

Seablite Chenopodiaceae 

 

Erect, bushy herbs; branches 
marked with numerous leaf 

scars; leaves – fleshy, 
linear; flowers – 

polygamous; seeds – ovoid, 
erect. Flowering: March-

May 

Halophyte 

40 Tamarix troupii 
L. 

Salt cedar Tamaricaceae 

 

Small trees or large shrubs 
of 3-4 m height; leaves- 

minute, subulate, glabrous; 
flowers – rose coloured in 
terminal spikes; capsules- 
ovoid, seeds-densely hairy 
at apex. Flowering: June-

September 

Halophyte 
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41 Thespesia 
populneoides 

(Roxb.) Kostel 

Indian 
tulip tree 

Malvaceae 

 

Small trees; leaves – deltoid 
to sub cordate, 7 nerved at 
base; flowers – solitary, 

axillary; corolla – 
companulate, light yellow 
with dark purple centre; 

capsules – globose, ovoid, 
angular. Flowering: June-

July 

Mangrove 
associate 

42 Xylocarpus 
moluccensis 

(Lam.) M.Roem. 

Cedar 
mangrove 

Meliaceae 

 

Small trees; leaves abruptly 
pinnate, leaflets 1 or 2 pairs, 

oblong-obovate, base 
narrowed, sub-equilateral, 

apex, obtuse or shortly 
acuminate; flowers in 
axillary few flowered 

cymes, fruit- capsule, sub 
globose, 4 valved. 

Flowering: June-September 

Mangrove 
associate 
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2.3 Construction of Taxonomic Dichotomous keys  
A taxonomic dichotomous key is an elimination 
approach of identification by single-access key. It 
includes the logical arrangement of the 
distinguishing features of all the members of a 
taxonomic group, designed to assist in the naming 
of unidentified members of that group. Currently, 
conventional and most acceptable type of key is the 
dichotomous key. Dichotomous (di-two, chotomy-
forked) key is most common that consist of a series 
of paired statements, termed couplets, which 
describe some feature of the plant. The two 
characters of the couplets are known as leads, 
which are mutually exclusive (Sambamurthy, 
2005). Dichotomous keys are of two types 
depending on the method by which couplets are 
organized and how the user is directed to 
successive choices. Bracketed or Parallel key 
provides both choices side-by-side whereas 
Indented or yoked keys indents the leads of the 
couplet an equal distance from the left margin 
(Griffing, 2011). We began with the first couplet 
and selected the statement that best fits our 
specimen, which then directed us to another 
couplet and ultimately helped us in generating the 
key and the final identification of our mangroves. 
2.4 Classification of mangrove plants 
Classification is the well arrangement of plants in 
distinct groups, according to their observed 
similarities, following a system of nomenclature 
and in accordance with a particular and well 
developed plan. We began the classification with a 
division (Magnoliophyta) of the kingdom Plantae. 
Division is further divided into two classes (Dicots 
and Monocots) based on the venation pattern, 
merosity of the flower and number of cotyledons 
present in the seed. Similarly, taking various 
morphological characters into account, each class is 
further divided into subclasses, series, orders 
(previously cohorts), families (previously orders), 
genus and species. Our classification of mangroves, 
in the present paper, was based on Bentham and 
Hooker’s system of classification, which is one of 
the most popular systems of classifications 
followed in many herbaria of the world even today.  
 
2.5 Construction of Phylogenetic tree 
Phylogenetic tree is a diagrammatic representation 
of shared characteristics which were deduced to 
have originated from the common ancestor. Based 

purely on the observed morphological characters, 
Bessey’s evolutionary principles which are 
elaborated by Hutchinson, or phenetic relationships 
of the 42 mangroves from Coringa, we constructed 
character based, rooted type of phylogenetic tree to 
know their phenetic relationships.  
 
3. Results 
 
3.1 Identification of mangroves by Dichotomous 
keys 
For the proper identification of mangroves, we 
constructed both bracketed (Fig. 1) and indented 
(Fig. 2) keys, which are commonly based on gross 
morphological features and characteristics that are 
readily observable in the field. The first lead of the 
first couplet , presence of both pneumatophores and 
viviparous condition, helped us to identify all the 
14 true mangroves from the entire group; leaving 
the mangrove associates and halophytes with the 
second lead of the first couplet, absence of both 
pneumatophores and viviparous condition (Fig. 1 
and Fig. 2). Second couplet that helped in further 
separation of true mangroves is petals free 
(Polypetalae) with 10 species and petals united 
(Gamopetalae) with the rest 4 species of true 
mangroves (Fig. 1 and Fig. 2). In the fifteenth 
couplet; first lead, plants not in pure saline habitats, 
separated all the 21 mangrove associates and the 
remaining 07 halophytes were grouped under the 
second lead, plants in pure saline habitats (Fig. 1 
and Fig. 2). Among the 21 mangrove associates, 
sixteenth couplet identified 18 dicot plants with 
reticulate venation and 03 monocot plants with 
parallel venation (Fig. 1 and Fig. 2). Among the 07 
halophytes, thirty sixth couplet helped us in 
identifying 05 fleshy dicot plants with reticulate 
venation and 02 non-fleshy monocot plants with 
parallel venation (Fig. 1 and Fig. 2). All the 14 true 
mangroves are separated and identified individually 
in 14 couplets and 28 leads, 21 mangrove 
associates in 21 couplets and 42 leads and 07 
halophytes in 06 couplets and 12 leads (Fig. 1 and 
Fig. 2). Thus, in total, we used 41 couplets and 82 
leads for the identification and classification of all 
the 42 mangroves into 14 true mangroves, 21 
mangrove associates and 07 halophytes (Fig. 1 and 
Fig. 2). 
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Figure 1: Bracketed type of dichotomous key for taxonomical identification of mangrove plant species. 
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Figure 2: Indented type of dichotomous key for taxonomical identification of mangrove plant species. 

 
3.2 Systematic studies of mangroves 
Classification and interrelationships of 42 
mangroves are represented in the classification 
chart (Fig. 3) and in phylogenetic tree (Fig. 4) 
respectively. All the 42 mangroves from Coringa 
sanctuary contain fruits, seeds are present inside 
those fruits and before fertilization ovules are in  
 

ovary with one to many carpels. Hence, the total 
plant kingdom was termed as Magnoliophyta (Fig. 
3). All the identified mangroves were distributed 
among 21 dicot families and 02 monocot families. 
In general, 14 true mangroves were distributed in 
06 families, 21 mangrove associates in 14 families 
and 07 halophytes in 04 families as tabulated 
(Table 2). In the phylogenetic tree of mangroves, 
mangrove associates played a major role, giving 
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rise to true mangroves and halophytes on either 
sides and thus acted as connecting links (Fig. 4). 
Thespesia populnoides, present at the base, gave 
rise to Hibiscus tiliaceus, which in turn acted as 
base for all the true mangroves on one side and to 
Decaschistia crotonifolia, which in turn acted as 
base for all the halophytes on the other side (Fig. 
4). In our phylogenetic tree, the arrangement is 

from primitive to advance character containing 
mangroves from bottom to top and also from left to 
right (Fig. 4). This means, all the Polypetalae are at 
the extreme left, Gamopetalae at the centre, 
Monochlamydae at the right and monocots at the 
extreme right of the tree (Fig. 4). 
 

 
Figure 3: Classification of identified 42 mangrove plant species. This arrangement shows division at the top and coming 
down to class, sub class, series, order, family, genus and finally species at the bottom.    

 
 
Figure 4: Phylogenetic tree of mangroves from Coringa. This shows true mangroves at the left (brown colour, 14); 
mangrove associates at the middle (blue colour, 21) and halophytes at the right (green colour, 07). 
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Table 2: Number of mangroves plants with respect to their families, class and habitat  
Habitat Class / Sub class 

identified 
Families identified No. of plants/family 

 
        
 
True mangroves 

 
Polypetalae 

Barringtoniaceae 01 
Combretaceae 01 

Rhizophoraceae 05 
Sonneratiaceae 03 

 
Gamopetalae 

Avicenniaceae 03 
Myrsinaceae 01 

 
 
 
 
 
 

Mangrove 
associates 

 
 

Polypetalae 

Caesalpinaceae 02 
Fabaceae 02 

Malvaceae 03 
Meliaceae 01 

Mimosaceae 01 
Tiliaceae 01 

 
 

Gamopetalae 

Acanthaceae 01 
Asclepidaceae 01 

Convolvulaceae 03 
Rubiaceae 01 

Verbenaceae 01 

Monochlamydae Euphorbiaceae 01 
Monocots Cyperaceae 01 

Poaceae 02 
 
 

Halophytes 

Polypetalae Tamaricaceae 01 
Aizoaceae 01 

Monochlamydae Chenopodiaceae 03 
Monocots Poaceae 02 

 
4. Discussion 
 
4.1 Significance of mangroves 
The unique adaptations of plants and animals that 
inhabit the tropical intertidal zone have always 
captured the interest of scientists (Tomlinson, 
1986). One among such plants is mangroves, 
specialized plants to protect soil from the soil 
erosion. Mangroves and mangrove habitats 
contribute significantly to the global carbon cycle, 
nitrogen cycle, respond to metal/organic/oil 
pollutions and also recycle nutrients both in the 
mangal and in adjacent habitats. Due to these, 
mangroves and mangrove ecosystems are receiving 
increasing attention, but still have fundamental 
gaps in evolution, taxonomical status and our 
knowledge of the reproductive biology of 
mangroves. The value of mangroves has gone 
unrecognized for many years and the forests are 
disappearing in many parts of the world. The 
idiosyncratic features of mangroves make them 
ideal sites for experimental studies of biodiversity, 
including taxonomy, and ecosystem functions.  
 
4.2 Identified mangroves  
Coringa mangrove sanctuary, situated at estuarine 
area nearby Kakinada, is one among the secluded 
and unexplored places that has a lot to offer to the 
willing explorer. This has a unique 
geomorphological setting that protects it from 
heavy sea surges and maintains a healthy and 
species rich ecosystem. Sediment analysis of soil 

samples from Coringa showed that the mangroves 
are observed where silt content is more than 50% 
(Satyanarayana et al., 2002). Till date, only 35 
species of total mangroves that belong to 27 genera 
of 24 families were reported. Out of which, 12 
species were densely distributed and 07 species are 
shown to have medicinal values (Madhu, 2013). To 
the best of our knowledge, no published report 
exists regarding the proper identification and 
classification of those 35 species of mangroves. 
Even the Identification and Conservation manual of 
mangroves from Coringa illustrated keys to 
families and genera separately (Ramasubramanian 
et al., 2003) but failed to represent in a single and 
habitat based dichotomous key for the proper 
identification and their interrelationships of the 
mangroves. 
 
4.3 Our contribution to mangrove biodiversity 
Our paper mainly deals with the taxonomy, i.e., 
documenting biodiversity, providing the basic 
understanding about the components of 
biodiversity which is necessary for effective 
decision-making about conservation and 
sustainable use. We, for the first time, isolated, 
identified 42 species of mangroves distributed in 33 
genera and 24 families by constructing habitat 
based dichotomous keys, classified and constructed 
phylogenetic tree to understand the phenetic 
relationships among the 42 Coringa mangroves.  
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Conclusion 
 
Most of the mangroves are commercially used and 
almost all are drug yielding. Hence it is our duty to 
conserve mangroves to save environment and also 
mankind. To fulfil this, there is every need to 
identify the mangroves taxonomically. The present 
paper is the first and the best source for the proper 
identification of 42 mangroves in Coringa 
sanctuary. 
 
Research Highlights 
 
This paper is the first taxonomical study conducted 
for an ecological group, specifically mangrove. Our 
results provide complete taxonomical information 
regarding the proper identification, classification 
and relationships among an ecological group, 
which are mangroves from Coringa. Current paper 
acts as a manual and library for the mangroves and 
also should be of interest to readers in the areas of 
Plant taxonomy, Biosystematics, Homeopathy, 
Ayurveda, Pharmacology, Ecology, Biodiversity 
and Conservation. 
 
Limitations  
 
Extinction is the highest risk for mangroves. 
Unfavorable conditions for humans like mangrove 
habitat, climate, temperature, soil, etc., also limit 
the researchers to focus their study on mangroves.  
 
Recommendations 
 
Man-made environment should be developed for 
the growth of mangroves, which can protect and 
preserve mangroves for future generations. For 
this, identification is very important for future 
researches on mangroves. 
 
Funding and Policy aspects 
 
Value of mangrove products is not easily 
recognized, and is, therefore, often neglected in 
development planning. Government of Andhra 
Pradesh has initiated conservation strategies for the 
purpose of conserving, improving and developing 
existing mangroves and by forming eco-
development committees. Department of 
Environment, Forests, Science and Technology is 
spending around 100,000 USD every year for the 
conservation and maintenance of Coringa 
mangrove ecosystem.  
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