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Abstract 

The present investigation was conducted in the mangrove mudflats of Raigad district in Uran 
creek (lat.20" 29'N, long. 77'32'E). The mangrove of Uran creek is well-developed, much more 
productive and forms the base of the food chain. No other plant community in the world has 
perhaps attracted more scientific attention than the mangroves. They grow on a highly stressed 
habitat due to high amount of dissolved salts in its substratum and water which periodically 
covers the soil surface. 

A survey of. the global status of man- 
groves may show that vast areas are being 
destroyed for various purposes in which 
fishfarming and fuels are the dominant 
ones. The mangrove of India is also not 
exception to such uncontrolled exploita- 
tion. The mangrove vegetation of India 
have an area of approximately 3,56,500 
ha of which Krishna-Godavari mangrove 
complex comprises an area of approxi- 
mately 12,800 ha (Sidhu, 1963). Informa- 
tion is available on the extent of man- 
grove forests from certain regions along 
the west coast and the estimated area is 
about 70,400 ha (Blatter, 1905, Patil, 1959, 
Untawale et al. 1982, 1984) 

The mangrove forest itself reaches its 
maximum development in South - East 
Asia, both in number of species and exu- 
berance of individual growth. From the 

grouped into three main categories like 
penetration of NaCl and other salts at 
root level, secreting excess salts through 
salt glands and accumulating salts of tis- 
sue level. 

Material and methods 

The present study was carried out in 
Uran creek. A series of quadrats of 5 x 5m 
were laid at an interval of 1 krn along the 
10 km long canal. The number of trees in 
each quadrate was counted and the data 
were tabulated. Using. certain indices of 
species structure in community, data on 
the index of dominance, species diversity, 
richness of species were caIculated. In 
addition to these, data on the relative 
density and relative frequency was calcu- 
lated. The three measures are computed 
as follows: 

ecological point of view, mangrove plant Relative 
species are salinity tolerant if not low right density = (number of individuals of species/ 

total number of individuals) x 100 
halophytes. Salinity tolerance is achieved 

Relative 
by different morphological and ph~siologi- frequency = (frequency of a species/sum- 
cal features and mechanisms that can be frequency of all species) x 100 



Frequency is the percentage of plots in region dominated by E. agallocha. This 
which a given species is present region was found more towards the sea. 

- - - 

Results A. officinalis was not dense towards U, 
region, because this species may prefer an 

The number of plants recorded in lo inland habitat with lesser magniture of 
quadrate along the distance of 10 krn is salinity variation. A non-mangrove spe- even in The vegetation in the cies Ipomaea tuba that was closely associ- 

swamp consisted of seven 'pe- ated with mangmves showed a discon- 
cies of mangrove plants. The distributions tinuous disMbution. 
of these plants were varied in a distinct 
pattern from the mouth of the creek to- 
wards the inland water. 

The distribution of Avicennia officinalis 
was restricted towards inland water 
whereas Excoecaria agallocha and A. ma- 
rina were found along the entire region of 
Uran creek. E. agallocha was more dense 
towards the mouth of the creek. The zone 
of mangrove can be divided into two areas. 
First, the Avicennia area that is located 
near the inland water and the second 

Almost all the species are present with 
variable numbers in all the quadrate ex- 
cept a few like Acanthus ilicfolius, Bruguiera 
gymnorrhiza, and Derris heterophylla. The 
quadrats 1 to 4 are near the high salinity 
region and 5 to 7 are in variable salinity 
but 8 to 10 are located in the inland area 
where freshwater condition existed dur- 
ing the monsoon season and brackish 
water regime found during the post 
monsoon and summer seasons. 

Table 1 : Structure of Uran Mangrove 'Community 

S1. Species Quadrate number Total Frequency Relative Relative 
No. 1 2 3 4 5 6 7 8 9 10 number of (%) density frequency 

Number of individuals individuals (%) (%) 

1 Rhizophora 
mucronata 

2 Avicennia . 

Officinalis 

3 Avicennia marina 

4 Sonneratia alba 

5 Sonneratia 
c m l a r i s  

6 Excoecaria 
agallocha 

7 Acanthus 
, ilicifolius , 

9 D m i ~  - - . 2  - - 4 3 5 1 6 5 0  2.89 6.95 
heterophylla 

Total 48 41 69 67 68 42 31  60 62 65 553 720 



Rhizophora mucronata and Avicennia 
officinalis distributed in all the quadrates 
with 100% frequency, 13.89% relative fre- 
quency and 28.20% relative density. The 
relative frequency of R. mucronata, A. 
officinalis, and E. agallocha were highest 
amongst all. While D. heterophylla was 
lowest (6.95%). 

Phenological characteristics of man- 
grove species were related to different en- 
vironmental factors, especially, rainfall, 
temperature, soil and water condition. In 
the mangrove species along this regions, 
flowering was noticed during January to 
April and extensive fruiting during April 
to May. An extensive flowering during 
January to April due to higher tempera- 
ture and larger duration of photoperiod 
and extensive fruiting during nearer the 
period of monsoon due to heavy rains 
have been observed. Extensive fall in the 
establishment of mangrove seedlings, es- 
pecially in Rhizophora sp. during mon- 
soon period when salinity is low also have 
been noticed. Excess salt in the soil delays 
the fall of seedlings in the mangroves. The 
production number of seedling and size 
amplitude plays an important role in the 
zonation of the mangroves (Untawale 
et al. 1980). 

In Uran areas the following types of 
mangroves are recognised, each with its 
characteristic flora. Riverine mangroves 
are found in the estuary in which 
Sonneratia, Bruguiera and Rhizophora com- 
munities are characteristic. Fringing man- 
groves with Rhizophora, Bruguiera, 
Avicennia, and Excoecaria communities are 
found along shallow lagoons. Basin 
mangroves with Rhizophora, Excoecaria 

communities, scrub mangroves, which are 
stunted and degraded, with Avicennia, 
Excoecaria are found bordering the lagoons 
and finally overwash mangroves with 
Rhizophora, Bruguiera and Avicennia are 
found in small island. Common through- 
out the study site were Rhizophora 
mucronata, Avicennia marina, A. officinalis, 
and Excoecaria agallocha. 

Discussion 

The species structure in the mangroves 
of Uran appears to vary from site to site. 
Rao et al. (1963) and Venkatesan (1966) 
reported the occurrence of 26 species in 
the neighbourhood of Kakinada. In the 
Coringa forest, Blasco (1975) recorded the 
occurrence of Excoecaria agallocha, 
Avicennia officinalis, and Derris sp. Sidhu 
(1963) recognised three major forest com- 
munities. They are tidal ever green, semi- 
evergreen and tidal deciduous. He 
recognised pure Avicennia community, 
mixed Avicennia community, and Aegiceras 
mixed community. He also recognised a 
total of 20 species in his studies. In this 
area of study, Rhizophora and Avicennia 
were the dominant species, recorded 
throughout the areas. Another feature of 
difference is the association of Avicennia 
with Excoecaria. 

Along the Maharashtra coast there are 
about 14 genera and 20 species represent- 
ing the mangrove flora. Of these about 16 
species are the mangroves, while others 
are associate species. The dominant man- 
grove flora species are Rhizophora spp., 
Avicennia sp., Sonneratia spp. Bruguiera 
spp., Acanthus sp. etc. The most virgin 
and luxurient mangrove areas can be 



totally preserved as protected areas, sanc- 
tuaries, reserves, etc. where no manage- 
ment practice, modification, alterations 
would be allowed. A high-density plan- 
tation programme can be developed in 
smaller plots of less than 25 ha. For fodder 
crop and fuel wood uses 'High density 
plantation Techniques' has to be devel- 
oped. Protection of the luxuriant man- 
grove areas from illegal felling, poaching 
and the large-scale mangrove afforesta- 
tion programmes in the marshy areas with 
the help of local communities on incentive 
basis warrant attention. For any success- 
ful plantation programme techniques of 
nursery development are very important. 

Most of the fringing habitats, especially 
those in Puttalam lagoon are occupied by 
a single species, frequently by A. marina. 
According to Cintron et al. (1985), the 
most constant conditions of salinity and 
nutrients as well as the exposure to 
expectedly higher kinetic energy regimes 
which are relatively unfavourable to sup- 
port a large number of species may re- 
strict the number of species occurring in 
fringing habitats. Moreover, during peri- 
ods of flood, considerable tidal and water 
flow energies may be dissipated in the 
riverine sites. Although such periods are 
relatively short, they may favour man- 
grove establishment more than the con- 
stant tidal motion in the fringing habitats, 
especially in a low-tidal environment. Thus 
as a result of the oscillating conditions 
and more favourable nutrient balances, 
estuarine mangals may be able to support 
more species than fringing mangals. 

The length of the propagule may deter- 
mine the zoning of species, with 

Rhizophora mucronata, that has longer 
propagules growing where tidal ampli- 
tude is greater. The morphology of the 
propagules is also well adapted for setting 
the seedlings in the correct upright posi- 
tion with the budding end up, because of 
the rooting end is heavier, therefore the 
propagule shoots down, well directed by 
gravity. Salinity as high as 90 ppm in 
ground water is known to be tolerated by 
Avicennia marina roots, although the plants 
are dwarfed by salinity stress. R. mucronata 
can withstand upto 45-50 ppm, but tol- 
erance of surface water salinity is signifi- 
cantly lower. 

Under extreme unfavourable condi- 
tions, when stress is at its maximum, speci- 
mens of ecologically prevalent species are 
able to survive under stress conditions 
spending most of their energy just to keep 
alive without much being left for growth. 
In many places of Uran creek such "Dwarf 
mangrove trees" reduced to shrub size 
and growing sparsely are found due to 
excess of toxic elements in the soil. Pollu- 
tion over-exploitation by removing the 
plants for firewood or fodder may pro- 
duce the same type of deformed dwarfs. 
Species of the genus Avicennia especially. 
A. marina is probably the ones that can 
take the maximum number of environ- 
mental insults and still survive. 

In conclusion, the structure and spe- 
cies composition of the mangrove forest 
varies as a function of geographical, geo- 
physical, geological, hydrographic, cli- 
matic and edaphic factors, and man's 
activities. There have been several at- 
tempts to classify mangrove forests into 
different types, however each one has only 



limited value. The structure and dynam- 
ics of mangrove forests must be well known 
before deciding on the most suitable 
management practices. 
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