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Abstract

by using SPSS 16 software.

The diversity and abundance of common seaweeds from six different stations along the Quilon coast of Kerala
state was carried out in the current investigation. The selection of sampling stations (Thangassery, Sarppakuzhi,
Thirumullavaram, Ozhukkuthodu Seashore, Sakthikulangara and Neendakara Seashore) was on the basis of different
environmental conditions and magnitude of sea weed colonization. A total of 24 species were recorded as commonly
occurring in this coast. There were 12 species of green seaweeds, 8 species of red seaweeds and 4 species of
the brown seaweeds. In general comparatively greater algal density was observed during the month of August
(181.73g) and September (192.23g) for which the major contributors were Ulva intestinalis, Chnoospora minima and
Ulva fasciata. In the case of algal diversity, the maximum number (14 species) was observed during the month of
December. Pearson correlation coefficients between seaweed biomass and water quality parameters were calculated
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Introduction

Seaweeds are one of the important resources in the economy of
many countries as they are used for the production of economically
important phycocollids and form a stable item in the diet of many
people. The diversity, abundance and distribution of seaweeds are
influenced by various environmental factors such as exposure to
desiccation, temperature, salinity, pH, oxygen and nutrients. Seaweeds
belong to one of three taxonomic groups having different pigment
composition: the Chlorophyta (green algae), the Ochrophyta (brown
algae) and the Rhodophyta (red algae). It has been estimated that 30.1
million (wet weight) tonness of seaweeds were produced globally in
2016 [1] out of which 5% derived from natural beds and remaining
produced from culture. Globally, China, Japan, Korea, Indonesia,
Philippines, Malaysia and Vietnam are the top seven countries
involved in seaweed production. About 90% of seaweed production is
derived from culture based practices and China holds initial rank in
seaweed production, with Laminaria species accounting for most of
its production. China is followed by North Korea, South Korea, Japan,
Philippines, Chile, Norway, Indonesia and USA [1]. Amongst 9000
species of seaweeds reported in the world [2], 1153 species including
forms and varieties have been reported till date with total standing crop
of 6,77,309 to 6,82,759 tons (wet weight) [3].

The coastline of India is 7516 km long. The seaweed diversity of
the Tamil Nadu and Gujarat coasts were explored by the CSMCRI
team [4] for their relative abundance and found that these two states
are home to 366 seaweed species that cover nearly half of the total
seaweed diversity of India. About 221 species of seaweeds are utilized
commercially. Of these, about 145 species are used for food and 110
species for phycocolloids production. Because of its importance,
seaweed investigations on diversity and abundance have been
carried out. Seaweeds grow along the coastal waters of Tamilnadu,
Gujarat, Andhra Pradesh, Orissa, West Bengal, Kerala, Maharashtra,
Lakshadweep and Andaman Nicobar Islands. Besides, there are seaweed
beds around Mumbai, Ratnagiri, Goa, Karwar and Chilka. On the
other hand, Tamil Nadu coast stands for the maximum production of
seaweeds [3]. Seaweed production from aquaculture was 1490 tonness
fresh from the alga Kappaphycus alvarezii in 2010 [5,6]. Seaweeds like
Gelidiella acerosa, Gracilaria edulis, Gracilaria dura and Enteromorpha
compressa have not gone for commercial production although viable

cultivation technologies for these seaweeds have been developed [3].

The coastline of Kerala is about 580 km that supports a large number
of marine flora and fauna and a wealthy diversity of seaweeds. The
distribution pattern of these seaweeds shows an extensive variation in
the diversity seaweeds in different coastal areas. Survey was conducted
in the Kerala coast and a total of 137 species were recorded [7]. The
southern parts of Kerala coast are extended with rocks, bedrocks, cliffs
and seawall which are appropriate for abundant growth of seaweeds.
The central parts of the Kerala coast are completely protected with
artificially laid stones/seawalls and shows less abundance of seaweeds.
The northern most parts of Kerala coast are generally sandy with
scattered rocks and bedrocks which hold up the greatest numbers
of seaweeds. The diversity and luxuriant growth of seaweeds were
recorded from Kerala coast by [7].

A study on seaweed diversity of the Quilon cost is of vital
importance in the face of rapidly increasing anthropogenic influence
on aquatic ecosystem in this region. Rich biodiversity is essential for
sustaining the ecosystem. Hence, it is necessary to study seasonal
variation of the distribution and abundance of seaweeds and to assess
the effect of environmental factors on these algae. The objective of the
investigation is to record the seaweed biodiversity of Quilon coast,
Kerala with the aim of helping the administrators and academicians for
sustainable management of seaweed biodiversity.

Materials and Methods
Study area

Kerala has a vast coastline which extends to about 590 km.
The current study on a detailed survey of seaweed resources of the
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hitherto unexplored regions of Quilon region was carried out during
January to December 2020. Six stations were identified as areas with
different environmental conditions and magnitude of sea weed
colonization (Figure 1). The Stations selected were, [A] Thangassery,
[B] Sarppakuzhi, [C] Thirumullavaram, [D] Ozhukkuthodu seashore,
[E] Sakthikulangara and [F] Neendakara Seashore. Station A is located
at a site nearer to Thangassery light house. Here the coast is protected
by rocks and cement tripods. Sewage discharge and dumping of
domestic waste are prevailing around the harbor and coastal region.
Station B is situated at the northern region of away from Thangassery
here the shore line is characterized by laterite rocks which forms as
a substratum for algal colonization. Drainage of municipal sewage is
also found here. Station C is ~2 km far away from the station A and
is a shallow water region. Anthropogenic activities are very high here.
Station D is a region predominately of sandy nature with intermittent
laterite rocks with supports high diversity of seaweeds. Human
intervention and domestic waste disposal is found high in this station.
Station E is situated near to the harbour and fish market and adjacent
to break water region and Ashtamudi estuarine mouth. Station F is
near to barmouth where the Ashtamudi Lake open to the sea and also
adjacent to the Neendakara harbor. This station is exposed to wastes
drained from the harbor. Sea shore is protected by sea wall made up
of rocks which forms the substratum for algal colonization. All these
six stations were selected for the study based on the preliminary survey
conducted along the Kollam coast.

Methodology

A wooden frame of 50x50 cm quadrat was placed randomly over
the area covered by seaweeds and the seaweeds were scraped and
transferred immediately into separate polythene bags and the samples
were brought to the laboratory. Triplicate samples were collected.
The wet weight was recorded at site. Then the samples were fixed in
10% formaldehyde solution. In the laboratory vigorous shaking of the
container containing the seaweeds and associated organisms preserved
in formaldehyde solution dislodges most of the associated/clinging
animals. The samples were subsequently transferred to plastic tray. The

Figure 1: Map Showing study area.

organisms were sorted to different groups, counted and recorded. The
seaweeds were also sorted as per species, weighed and subsequently
dried in oven at 80°C and again weighed. The total dry weight and wet
weight of seaweeds were recorded. The collected marine algae were
identified with the help of standard Taxonomic Keys and with the help
of taxonomists (Oza and Zaidi, 2001) and grouped into classes such as
Chlorophyceae, Rhodophyceae and Phaeophyceae (Figure 1).

Results and Discussion
The list of sea weed species collected is given below

Green Algae: Chaetomorpha antennina (Bory) Kutzing
1847, Cladophora albida (Nees) Kutzing 1843, 3. Ulva lactuca
Linnaeus 1753, Ulva fasciata Delile 1813, Ulva intestinalis Linnaeus
1753 (Enteromorpha intestinalis), Caulerpa chemnitzia (Esper)
J.V.Lamouroux 1809 (Caulerpa peltata), Caulerpa taxifolia (M.Vahl)
C.Agardh 1817, Caulerpa racemosa (Forsskal) ].Agardh, 1873, Caulerpa
scalpelliformis (R.Brown ex Turner) C.Agardh 1817, Spongomorpha
heterocladia Sakai 1954, Acrosiphonia orientalis (J.Agardh) P.C.Silva
1996 (= Spongomorpha indica), Valoniopsis pachynema (G.Martens)
Borgesen 1934

Red Algae: Gracilaria corticata (].Agardh) ] Agardh 1852, Gelidium
micropterum Kutzing 1868, Cheilosporum spectabile Harvey ex Grunow
1874, Centroceras clavulatum (C.Agardh) Montagne, 1846, Hypnea
valentiae (Turner) Montagne 1841, Hypnea musciformis (Wulfen)
J.V.Lamouroux 1813, Cryptonemia lomation (Bertoloni) ] Agardh 1851,
Ceramium cruciatum Collins & Hervey 1917

Brown Algae: Chnoospora minima (Hering) Papenfuss 1956
(=Chnoospora fastigiata), Sargassum ilicifolium (Turner) C.Agardh
1820, Sargassum wightii Greville ex J.Agardh 1848, Padina
tetrastromatica Hauck 1887.

During the study period different species of algae have been
observed in the Kollam coast. The result showed that the area is rich
in seaweed biodiversity. Seaweeds belonging to 3 classes, 14 orders
and 14 families were collected during course of the study period
from the Quilon coast. There were 7 genera of 12 species of green
seaweeds, 7 genera of 8 species of red seaweeds and 3 genera of 4
species of the brown seaweeds. A total of 24 species were recorded as
commonly occurring in this coast. The genera of green seaweeds were
Acrosiphonia, Cheatomorpha, Caulerpa, Cladophora, Spongomorpha,
Ulva and Valoniopsis. Among the green seaweeds, abundance of the
genera such as Spongomorpha and Chaetomorpha was greater than that
of others. The genera of brown seaweeds were Chnoospora, Padina,
and Sargassum. The occurrence of genera such as Chnoospora and
Sargassum was greater than that of others. The genera of red seaweeds
were Ceramium, Centroceros, Cheilosporum, Cryptonemia, Gracilaria,
Hypnea and Gelidium. Among these red seaweeds, occurrence of the
genera such as Hypnea and Centroceros was greater than that of others.

Monthly variation in the occurrence and distribution of seaweeds
was observed from different stations. The species composition also
varied with stations. High diversity of seaweeds was observed from
all stations during the April to May and November to December
compared to other months. The lowest diversity of seaweeds in Quilon
coast was observed in month of January. The most common species
that occurred at all the stations throughout the period of study was Ulva
fasciata belonging to the Class Chlorophyceae. All the three classes,
Chlorophyceae, Rhodophyceae and Phaeophyceae were more evenly
distributed only at stations A and B (Figures 2 and 3). Chlorophyceae
and Rhodophyceae alone were dominant at station C (Figure 4). Algae
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Figure 2: Monthly variation of algal biomass at Station A.
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Figure 3: Monthly variation of algal biomass at Station B.
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Figure 4: Monthly variation of algal biomass at Station C.

belonging to Chlorophyceae were the most dominant flora at stations
D, E, and F (Figures 5-7) throughout the year. Station F recorded only
green algae throughout the study period (Figure 7). Monthly variation
of total algal biomass (wet wt g/25 cm?) at different stations during the
study period is given in Figures 2-7. In addition, the monthly variation
of total algal biomass (wet and dry wt g/25 cm?) of individual species
at different stations during 2006 is given in Tables 1-12. There were
variations in diversity among stations and months. Station A and D
showed the highest diversity during the April and May months, while
the least diversity was found at station E during January and June (only
1 species was present). The highest diversity was recorded by the green
algae. During the present investigation, 24 species of marine algae
belonging to Chlorophyceae, Rhodophyceae and Phaeophyceae were
encountered, which included 12 Chlorophycean, 8 Rhodophycean and
4 Phaeophycean members.

Total biomass of algae varied across all stations. Ulva lactuca, Ulva
fasciata, Chaetomorpha antennina and Gracilaria corticata were the
major contributors of algal biomass during all the months studied. The
magnitude of algal biomass was always least at Station F. Higher algal
biomasses were observed at station A and B in January (Table 1). In
February (Table 2), wet mass and dry mass reached the highest values
at Station B and Station A respectively. In March (Table 3), maximum
algal biomass was observed at Station E. In April (Table 4) the maximum
algal biomass was noted at Station D. In May (Table 5) it showed an
overwhelming increment at Station A. In June (Table 6), maximum
algal biomasses were noted at Station B and Station A respectively. In
July (Table 7), maximum algal biomass was noted at Station D and
Station A respectively. During the month of August (Table 8) algal
biomass recorded the maximum values at Station A. During the month
of September, Station E had comparatively greater algal density (Table
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Figure 5: Monthly variation of algal biomass at Station D.

180
160 -
140 -
120
100

Biomass wet wt g/25 em?

_m.umu

H Chlorophyceae
H Phaeophyceae

¥ Rhodophyceae

JAN FEB MAR APR MAY JUN JUL AUG SEPT OCT NOV DEC

Months

Figuier 6: Monthly variation of algal biomass at Station E.
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Figure 7: Monthly variation of Algal biomass at Station F.

9). In October (Table 10), the maximum algal biomass was noted at
Station E and Station A respectively. During November (Table 11)
maximum values were observed at Station C. During December (Table
12), algal biomass showed higher values at Station A.

In general comparatively greater algal density was observed
during the month of August and September for which the major
contributors were Ulva intestinalis, Chnoospora minima and Ulva
fasciata. In the case of algal diversity, the maximum was observed
during the month of December, during which the total number of species
observed was 14, which included seven species of Chlorophyceae, two
species of Phaeophyceae and five species of Rhodophyceae.

The correlation coefficient between sea weed [Chlorophyceae (C),
Rhodophyceae (R), and Phaeophyceae (P)] biomass and water quality
parameters are represented in (Table 13). The positively significant
correlation at 1% level between sea weed biomass and water quality

parameters are red highlighted. The positively significant correlation
at 5% level between sea weed biomass and water quality parameters
are yellow highlighted. The negatively significant correlation at 1%
level between sea weed biomass and water quality parameters are blue
highlighted. The negatively significant correlation at 5% level between
sea weed biomass and water quality parameters are green highlighted.

Marine microalgae, seaweeds and seagrasses are important primary
producers of coastal ecosystem and also considered as outstanding
carbon sequestering agents than terrestrial plants [8].Variation in the
biomass and species composition of seaweeds mainly depends upon
season, population structure as well as numerous other ecological factors
[9,10]. Reported that the variation of seaweed biomass in related to
various biotic factors which include species composition, phenological
change, algal recruitment and grazing by predators. Additionally, the
vegetation cover, age and height of individual plants, morphology and
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Algae/Wt Wet Dry Wet Dry
Ulva fasciata 0 0 0 0 0 0 30.13 377 0 0 0 0
Ulva lactuca 1693 212 1147 143 1143 143 0 0 043 005 0 (1]
Ulva

e tinals 0 0 0 0 0 0 (1] 0 0 0 6.03 0.75
Chaetomorpha

antennina 3147 393 1493 187 260 033 1630 204 2093 278 0 (1]
Chnoospora

minima 0 0 3613 452 0 0 0 0 0 0 ()] 0
Centroceras

clavulatum 040 007 097 012 0 0 0 0 0 0 0 (1]
Hypnea

valentiae 0 0 0 0 1933 242 0 0 (] 0 0 0
Gracilari

corticata 18.13 227 550 087 0 0 0 0 0 0 0 0

Total Biomass 6693 839 69.00 8381 3336 418 4643 581 2136 283 6.03 0.75

Table 1: Variation of algal biomass (wt g/25 cm?) in January.

Algae/Wi Wet Dry Wet Dry Wet Dry Wet Dry
Ulva fasciata 0 0 0 0 0 0 0 0 027 003 --
Ulva lactuca 0 0 213 027 111 139 113 141 0 0 --
Chaetomorpha

- 555 694 0 (1 0 0 3747 468 140 0.8

Valoniopsis pachynema (1] 0 0 0 0 0 5343 668 0 0 -.
Padina tetrastromatica 0 0 647 081 0 0 0 0 0 0 --
Chnoospora minima 411 514 0 0 0 0 0 0 643 08 --

wicosiran Rk
oy 0 0 157 020 0 0 0 0 0 0

Centroceras clavulamm | 103 013 5433 679 o o o o o o [0 [o
Ceramium fimbriatum | 0 0 o 0 0o o o o 173 216 [NONIGN
Hypnea

Sl 0 o0 138 173 0 0 o0 0 o0 0
Hypneamusciformis o o o o o o o o 46 575 [RoIN0

Lo (1] 0 2023 253 4693 5.87 0 0 0 0 ..
corticata

‘Total Biomass 9763 1221 9853 1233 5803 726 1022 12.77 7403 892 --

Table 2: Variation of algal biomass (wt g/25 cm?) in February.

Dry

Dry Wet Dry
Ulva lactuca 35 1.06 19.43 243 035 0 L] 0 7.93 099 --

& 0 0 0 ] 0 0 (1) o 2943 368
antennina

Caulerpa

waxifolia 0 0 0 0 0 0 1273 1.59 0 0
Caulerpapeltata 0 0 0 0 0 0 3147 394 0 0
Cladophora

albida 12 015 0 (1] 0 0 0 0 0 0

0 0 0.73 009 0 0 (1] 0 0

>

H
IEEEEEEEEEE
EEEEEEEEEEE

Sarg : 0 0 0 0 1627 203 o o 0

=]

227 028 273 034 0 0 () 0 0

=]

537 067 234 293 1267 158 3633 454 0
ihogea 07 009 0 0 2407 0 0 0 0 0
Giwgrn 127 016 153 019 0 0 0 0 1507 188

563 071 257 3.15 227 028 0 0 326 408
Total Biomass 2494 312 7302 913 5563 389 8053 1007 8503 10.63

Table 3: Variation of algal biomass (wt g/25 cm?) in March.
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Algae/Wi Wet Dry Wet Wet Dry Wet Dry Wet Dry
Ulva fasciata 0 0 0 0 0 0 104 13 0
Ulva lactuca 0 0 2077 26 385 438 0 0 279
Spongomorpa
o i 0 0 0 0 0 0 5787 723 0
heterocladia
Chaetomorpa
1917 24 0 0 | 2571 32 0 0 4927 616
LB 0 0 0 0 0 0 4417 552 0
folia 0 0 0 0 0 0 2707 338 0
Sargassum
1737 217 0 0 0 0 0 0 0
xhqfafrum
o 302 3.78 0 0 24 03 0 0 0
fimbri
Hypnea
e 0 0 1127 141 0 0 0 0 0
W" 1227 153 4253 532 2777 347 1083 135 2593 324
corlicala

Total Biomass  79.01 988 7457 933 9444 11.79 15034 18.78 103.1 12.89 --

Table 4: Variation of algal biomass (wt g/25 cm?) in April.

Algac/Wt o
Ulva fasciata 0 0 0 (] 2427 303 0 0 0
clein S 0 0 0 0 0 0 1927 201 0
Spongomorpha

0 0 0 0 0 0 3297 412 0
Chaetomorpha
lawan 57.83 723 2633 320 0 0 0 0 17.77
Valoniopsis
Pach 0 0 0 0 0 0 3543 443 0
Calerpa 0 0 0 0 0 0 1793 224 0
racemosa
Sarsosmin 653 081 141 176 0 0 0 0 0
wightii
s 6503 813 0 0 5683 71 0 0 1363
musciformis
ezttt 318 398 19 238 122 157 0 0 294
corticata

‘Total Biomass = 161.19 20.15 5943 743 933 11.7 1056 12.8 60.8

Table 5: Variation of algal biomass (wt g/25 cm?2) in May.

Wet Dry Wet Dry Wet Dry Wet Dry Wet Dry Dry
Ulve fizscieata) 0 0 194 200 0 06 o0 0 0 0 0 o
Ulva lactuca 0 0 0 o0 96 12 22327 0 0 0 0
Fﬂ‘?, alis 0 0 0 0 0 0 0 0 516 645 126 016
%fmmﬂ?m 2%1 327 194 209 161 201 168 315 0 0 0 0
g:'i;"‘j‘p""‘ 82 103 2513 314 0 © ©0 © o0 0 o0 0
Feattocer , as 2;'3 261 0 0 325 43 06 0 0 0 0 0

Ceramium fimbriatum 0 0 0 0 0 0 176 22 0 0 0 o

Total Biomass 55.7 697 6393 732 582 751 5663 813 516 645 126 0.16

Table 6: Variation of algal biomass (wt g/25 cm?) in June.
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Wet

Wet Dry Wet Wet Wet Dry
Ulva fasciala 21 026 1307 163 0 0 1863 233 0 o o0 o
Ulva lactuca 0 0 0 0 534 668 162 203 2927 366 0 0
Ulva Intestinalis 0 0 0 0 0 0 0 0 2953 369 843 105
S.'Z::::’PM 1293 162 2143 268 0 0 0 0 0 0 0 0
"(’:'1,'"";:”“’" 5047 631 0o 0 0 0 0 0 0 0 o 0
f;"y:’;f;’:’ 0 0 1463 183 0 0 0 0 0 0 o o
:om 0 0 0 0 0 0 3953 494 0 o o0 o
Total Biomass 655 819 4913 6.14 534 668 7436 93 588 735 843 1405

Table 7: Variation of algal biomass (wt g/25 cm?2) in July.

Algae/Wt
Wet Dry Wet Dry Wet Dry
Ulva fasciata 283 354 0 0 0 0 13507 1688 197 246 0 0
Ulva lactuca 0 0 0 0 98 123 0 0 9283 116 0 0
aim 9783 1223 0 o 2 275 o 0 0 0 146 183
intestinalis
Chaetomorpha
= 0 0 3407 426 0 0 0 0 0 0 0 0
Grcospors 556 695 2683 335 0 0 0 0 0 o 0 0
minima
Centraceras
. 0 0 4433 554 0 0 0 0 0 o o o
Ceramium
Gmbri 0 0 0 0 0 0 0 0 3607 451 0 0
fracions 0 0 0 0 411 514 0 0 0 o o o
carlicala

Total Biomass - 2272 10523 1315 729 9.2 13507 1688 1486 1857 146 133

Table 8: Variation of algal biomass (wt g/25 cm?) in August.

EaEt ‘Wet Wet Dry Wet Dry Dry Wet Dry
b fascrarz 183 023 0 0 0 0 7803 975 1272 53 0 0
Diva faciuca 0 0 0 0 277 346 0 0 0 0 0 0
Ulva
S rinmlis 0 0 0 0 233 291 0 0 5403 675 2007 251
e i 3527 441 0 0 0 0 0 0 0 0
antennina 4153 519 T i
Chnoospora
e 233 291 2583 323 0 0 0 0 11 138 0 0
Centroceras
sl 0 0 143 179 0 0 0 0 0 0 0 0
e 0 0 153 o019 o 0 0 ) 0 0 0o o
Hypnea
S (R} 0 0 763 095 0 0 (] 0 0o 0
Gracilaria
P o 0 0 0 723 09 0 0 0 0 (I
Total Biomass

6666 833 7693 962 6586 822 7803 975 19223 1343 20.07 251

Table 9: Variation of algal biomass (wt g/25 cm?) in September.
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Wet Dry Wet Dry

) 51.8 648 0 0 0 0 4303 538 6013 752 -

' fachica 0 0 0 0 2233 279 0 o 10383 1298 .
Chaetomorpha
antennina

3753 469 18.67 233 0 0 5433 679 0 0
Chnoospora
ol 3337 417 2627 328 0 0 O 0 0 0
Centroceras
clavulatum

0 0 3087 386 0 0 0 0 0 0

Hypnea
valentiae 0 0 0 0 3500 438 0 0 0 0
Cracilan
corticata 0 0 0 0 1903 238 0 0 0 0
‘Total Biomass

1227 1534 7581 947 7636 955 9736 1217 16396 205

Table 10: Variation of algal biomass (wt g/25 cm?) in October.

‘Wet Dry Wet Dry ‘Wet Dry ‘Wet Dry ‘Wet Dry Wet Dry

Ulva fasciata 0 o 0 0 0 0 0 0 2317 29 0 0
Ulva lactuca 0 (] 0 0 323 4.04 0 0 0 0 0 0
Ulva
0 (V] (V] 0 (V] (1] (1] 0 4707 588 4707 588
Intestinalis
Chaetomorpha
475! 594 0 0 40.67 508 0 0 2703 338 0 (]
i 53
Valoniopsis
0 (] 0 0 0 [}] 3217 402 0 0 0 [\]
pachynema
? 0 (V] 0 0 0 0 1337 1.67 0 0 0 0
racemosa
v 7 4107 513 8.6 1.08 0 1] 0 0 0 0 0 1]
minima
Sargassum
ol 0 (1] 3043 38 0 (1] 0 0 0 0 0 (1]
Gelidium
ey 2013 252 0 0 0 (1] 0 0 0 0 0 1]
Cenlroceras
Tl 0 ()] 246 308 0 0 (1] 0 0 0 0 0
Ilypnea
lentine 0 (] 17.13 214 2947 502 1833 229 0 0 0 0
Gracilaria
5 0 (] 0 0 36.87 4.61 21.5 2.69 0 0 0 0

Total Biomass 108.73 13.59 80.76 10.1 13931 18.75 8537 10.67 9727 1216 4707 5388

Table 11: Variation of algal biomass (wt g/25 cm?) in November.

Algae/Wit Wet Dry Wet Dry Wet Dry Wet Dry Wet Dry Wet Dry
Ulvafasciata 0 0 0 0 0 0 0 0 80.6 10.08 0 0
Ulva lactuca 0 0 0 0 36.07 451 0 0 0 0 2983 373
Ulva

65.37 817 0 0 0 ] 0 0 0 0 0 0
intestinalis
Spongomorpha

0 0 0 0 0 0 3803 475 0 0 0 0
heterocladia
Chactomorpha

13.6 1.7 13.93 1.74 2.4 53 0 0 0 0 0 0
antennina
Caulerpa
ifolia 0 0 0 0 0 (1} 8.1 101 0 0 0 0

7 0 0 28.23 3.53 0 [} 2007 251 0 0 0 0

racemosa
w 0 0 0 0 0 0 3327 416 0 0 0 0
wightii
Sargassum

7.97 122 3437 43 0 0 0 0 0 0 0 0
ilictfoli
claval, 5 0 0 2933 3.67 L] 0 0 0 0 0 0 0
Cheilosporum

467 058 0 0 0 o 0 0 0 0 0 0
spectabile
Ilypnea

9.4 243 46 0.58 0 o 0 0 0 0 0 0
valentiae L
Cryptonemia

LT 09 0 0 0 o 0 0 0 0 0 0
lomation
Gracilaria
e 23.1 2.89 0 0 29.1 3.64 0 0 0 0 0 0
“Total Biomass 141.28 17.839 11046 13.82 107.57 1345 9947 1243 806 1008 2983 3.73

Table 12: Variation of algal biomass (wt g/25 cm?) in December.
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W -263 463 349

c D -263 463 349
w [  oss 008

R p [E6a8 100 014
W 596* 048 228

P D 596* 227 -297
W -464  -008 -375

c D -448 006 -343
w062 531 110

R D 063 531 110
W 318 093 562

P D 324 092 599
W 01l 504 159

c D -012 505 -161
w763 an 140

R D 097, -284 A52
w [ 30 555

P D 633 427 379
W 913 654 497

c D 031 151 203
W 072 584% 176

R D 072 584% 176
w156 104 294

P D 156 104 294
w082 555 148

c D  -083  578* 156
W 071 -279 123

R D 075  -279 122
W 07 -499 A44

P D 074 -499 445
- Wl -205  685% -.106
c W2 -205  685% -.106

-095 -192 134 018 -448
-095 -192 134 018 -448
266 409 312 269 -349
2n 407 299 274 -362
-297 -.480 -239 -255 -022
-A80 -240 -256 -049 -021
552 365 -414 012 420
505 366 -444 027 340
439 057 -242 -079 025
439 056 -242 -079 025

PGSR 240 457 -159  [INEGEGEN

TN 255 A53 -159 [
443 059 082 106 -245
445 060 084 107 -244
015 385 232 662 519

a2 -374 -141 -207
-219 -219 -.149 -.508 -330
049 -.101 -002 -428 -222
867 A34 495 208 089
046 274 -221 -397 479
117 216 -.147 179 -208

17 -217 -147 179 -208
-A38 -.181 -296 462 390
-A38 -.180 -295 462 390
108 ss1+  [EEOTE  1s6 -075
183 515 [EESE 230 082
182 006 389 -176 -089
184 004 390 -173 -089

e a3 -220 -448 -403

mEEE -azs -220 -.448 -.403
152 130 003 -031 -189
152 131 003 031 -189

Table 13: Pearson correlation coefficient matrix between water and Seaweeds biomass.
Note: *Correlation is significant at the 0.05 level (2 tailed); **Correlation is significant at the 0.01 level (2 tailed)

structure of thallus also add to the drifting of seaweeds [11]. At very
low biomass, species richness is possibly restricted by abiotic factors
causing low survivorship. High diversity of seaweeds was observed
from all stations during the April to May and November to December
compared to other months. Similar to the present observation, [12].
Reported two peak periods in biomass, one during May 2012 and the
other in November, December 2012. Similarly [13]. Reported that the
most suitable season for the algal growth was during the end of the
winter to middle of summer.

The biomass as well as species composition of seaweeds largely
depend on season, population structure and several other ecological
factors [14]. In the present study the total algal biomass varied between
5.05 g/m?* and 726.92 g/m*. Wide fluctuation was also noticed between
months and stations [15]. Reported from a single survey that the
seaweed biomass was varying from 500 g/m* to 6000 g/m* from the
Kerala coast. Baby [16]. Reported that the seaweed biomass varied from
50.5 g/m* to 359 g/m? for the whole Kerala coast. Variation in biomass
is reported from various coastal areas. Island areas of the Yellow Sea,
had the average seaweed biomass of 89.25 g/m?* and varies from 23.78
g/m’ to 176.68 g/m” in the summer [17]. These studies agree with the
findings made through this study. All the three classes, Chlorophyceae,
Rhodophyceae and Phaeophyceae were more evenly distributed only
at stations A and B. The highest diversity was recorded by the green
algae. There were variations in diversity and abundance of marine
macroalgae between sites and months with a total of 24 species of
marine algae were recorded from Kollam coast [15]. through their
investigation reported 34 species and similarly Baby [16]. Reported 37

species from Kerala coast. These reports assent with the present study.
The spatial heterogeneity or habitat complexity is an environmental
feature generally believed to affect species diversity directly [18]. It is
usually assumed that increased habitat complexity produces increased
numbers of distinct niches and consequently, allows more species to
coexist [19].

In the present study, Ulva lactuca, Ulva fasciata, and Chaetomorpha
antennina were dominant and contributed to high biomass. Similarly,
many species of green algae of different forms which are generally
stress-tolerant species present in eutrophic coastal areas [20,21]. It also
indicates that carbon storage in seaweed species is species-specific in
nature. The highest value is reported from E. intestinalis followed by
U. lactuca and C. repens indicates the beneficial contribution made by
these species from Kollam coast. This study showed that there were
variations in the diversity and distribution of macroalgae between
sites and seasons. Degrees of wave exposure during the wet season
highly influenced the percentage cover, diversity and distribution of
macroalgae. Thus, intensive investigation and experimental ecology
of both physical and chemical factors (e.g. sedimentation or nutrient
concentration) and biological factors (e.g. grazing or competition) will
allow us to understand more about seaweed diversity and distribution.
Statistical correlation indicates significant positive correlation between
variation of temperature and red and brown algae. Significant negative
correlation with oxygen and silicate and brown algae was observed. But
such relationships were not observed uniformly between stations and
species. Considerable diversity and distribution of seaweeds belonging
to Chlorophyceae, Rhodophyceae and Phaeophyceae from the Quilon
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coast indicates that the prevailing conducive environmental conditions
particularly the suitable substratum and physico-chemical parameters
favorable for the growth of seaweed communities. Efforts must be
taken to exploit the resources and enforce conservation measures for
sustainable management.

Conclusion
vnagar. pp. 1-36.

Coastal region of southern Kerala has high diversity of seaweeds
which are least explored and unexploited and can be considered as
a source of food, feed, fodder, fine chemicals, agrichemicals and,
medicine. This study proved that the area is rich in the diversity of
seaweeds. Seaweeds belonging to 3 classes, 14 orders and 14 families
were collected during course of the study period from the Quilon coast.
The genera of green seaweeds were Acrosiphonia, Cheatomorpha,
Caulerpa, Cladophora, Spongomorpha, Ulva and Valoniopsis. Among
the green seaweeds, abundance of the genera such as Spongomorpha
and Chaetomorpha was greater than that of others. The genera of
brown seaweeds were Chnoospora, Padina, and Sargassum. The
occurrence of genera such as Chnoospora and Sargassum was greater
than that of others. The genera of red seaweeds were Ceramium,
Centroceras, Cheilosporum, Cryptonemia, Gracilaria, Hypnea and
Gelidium. Among these red seaweeds, occurrence the genera such as
Hypnea and Centroceros was greater than that of others. Ulva lactuca,
Ulva fasciata, Chaetomorpha antennina and Gracilaria corticata were
the major contributors of algal biomass during all the months studied.
During the month of December seven species of Chlorophyceae,
two species of Phaeophyceae and five species of Rhodophyceae
were observed. The station F recorded the least density and diversity
among all the stations monitored. This comprehensive investigation
brought to light the nature of diversity and abundance of seaweeds
commonly occurring along the Kollam coast. The study also discovered
the temporal variation of seaweed community along various stations
in this region. Therefore this assessment of the seaweed resource
will definitely contribute towards developing a planning utilization
conservation of this resource.
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