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AR & TIar Aarer & el srdegawar
OT. e’
AT P 37 U-hetld WIHG AfcETD! IFHYU TEATA, Prod — 682018, e

g # feA @ F uAua ared 913, a9 AR ufedt @ Wed N-get are qHgS darar @Hg
& JuRrEl # ¥ TP Bl WHR, AHpfa AR T A Bedar @9 arel 39 G A H Rt genfaar
fafder @y Sfat @ 3mard 3R #$ UPR & Rl @ T el Al &1 FAS Adrel §Hg ST |
gfasr dius dcdl & Aded € 3R e Fda sgaes 3R 3faRed fOoha due acat &
PHTE P &1 A THIM HWWUT & ATH & T H GRANA R § 3N Tz o A 3iifrasa
aud Bisd © 3R 30 E Jdy uiRfeufds a7 & dgfad aa €1 #ra 8118 . . & qevar @
U= ¥ AR T8 &7 G Aarer Hr 0.26 Aferaa c Fagor Aoy yonfadl & SaHR @ Jod §,
STt 250 g 3R 64 Pgra TFATAT §1 58 @ HUT 60 USMAA P 30% HILUT AT SFATHR
greliaTemTss 3R fgdae surmaat & aoe 8 3fde §0 & Aecaqul &1 ARA # Upfae TU&E @ ufd
a§ 20,000 ¢ HHGT ATl HHIUAT BT FHA HATOT fHAT AT &1 TG A FHST AdTeil T Scurged
(HT YR & HHS HAUA BT 44%) 8% dANMNeh gig ol & AU SAIHI 30.1 fAfermd e aem HR
3rpfera forar =, foae #qea 1.7 fafoaa 3addr sferk a1 (Th T 31 2018))|

TE IFAT T ST & 6 @AG b 9% AT A TG Aot YR R A @ ufy av 53
fafoaa e Fa saaEs Ff wAag IR STeay TRadd & FAERICAS gHTEl B bA fRar o
Fhdl ¥ AT, g3 YA WX WA Aarel & WA Fadd (HIA dlur qUUT) B WHG & IFeNBIOr
B FH T P [T FAA A ST P dheliedl A H TFH & & A AT & T8 ¢l T
HFATA SIMAT ST & foF HRAT d¢ W dgal drel FHA Adrel SAGAR 122 € CO,/ f&ad & 3cao
F T@Th 3,017 & CO, / BT T UM Fad & TTH & S 2895 & / oA & Gbol P hidc
& bl &l

P R uyUTerT F FHAY ATl BT FAecd Seor@ed &1 FAA darel H 3R F F7 # AR
TGN Adarell F FAT AT SUERT B ASC ScUleed dei d foU suher fhar S ¥ S9 g3 @l
T darelt & @emar Sar &, A 3797 F MAFT F ScAoA B g dF BHA oW AT &1 FIA
darer 3F  (veEae) A1 FAHGT Aara W (HU) WA & FHg & AR T8 R FHAT dared 3D (TA
TH UH) & g oar & 3R RAffca R a6 @ RQuoa ffar aar &1 9Ra & g o 3 @
(SPIC) '@mmeeresd’ @ ¥ 3R g va v @ (SNAP) ‘soifas {aw a & UG T8 U &
faator 3R fuore o ¥ dRd # J0HT 20 TS A AUS FET HGT H BCUTHSHT Hedoi
BT I 3T 3R FTHR 3cUled dea & AU SEr SJar &1 AW 3l A ugde ffdes @
dU 3cure a¥ 2008 # 5.25 KL a1, St a& 2015 & 1875 kL d® & 7| 3394 wEia wiéassr
PINWET fAfdes (35 Th Th 6 3 FHS Aarell @ scuried diar Sa-sccsie & U0 & W@ &
FH 3nfg, 2017)1




Urpfaies HERT 3R g dC ¥ UhfAd Hh Fafed HAL AdTel Sig HR & og $41 & & A
uRafda frar arar &1 3w @ darat & Ffder Rt § ffaa ik offea & w26 &,
o ot st ofa1 3R Topvaer sugerd qear Shal (77 Fe UsTiadl, At ¥elf=ss=d 3f¢) & eqder
A @ Tha ¥ 50 o¥E TG daTe A Scuried arvyAe B Ueie & 1Y AR S Gl & B
& ST Hed (3600-4200 k cal/kg) & Jerar # Aarer FaHR Hr Faft G a9rHar 4700 k cal/kg ¥

ARG & gdl d¢ W FAPIR N U I aren arearprgerdy Headof! &1 Hgay Uerar af
2005 & 2015 d& & &P &b Gk <4.5- 35 &./fhan—1 (@) & Ingufns @G Aed AR e
2.0 afea uw & @i FRER & A 70,000 T Mol SHTHR ¥ 3AF & =T & TR & fow
Sefifsdeenr sifavrar o1 Yerar 3wd quradt AR Y ded AT & A Scuea gafRa «eam,
dET APIART 1 dehfeuch ToNidehl U R H HeFe & Fiih THD SPId 80,000 &./ T @I
AR T hedld dHd IR FHLT WS IFFHUE FEAH (T TH 3% 3N) §RT 38 USlid & HHGT
Fadd i Fherdrqot MAA ffaa 6 = ¥ favg R A v A9 & YR @ wad dara
UTelel WG P STaNGEd HATOS HAH @197 UIed T3 &, S 0T et e SaTeXor & (37elt
1990; 31T 1986; Thealel 3R fewser 1991; wefel amfe, 1996 3R 2001; @@= 31, 1990; &Y,
1986; T&AY 3R UFAEN-FAY, 1980; arersy@AT 37fg, 2013; AHed 2017; S 3MiE, 2020)|
IE HIAAd fhaT Srar § o6 Ra & ufd afts &7 1 ar@ 0 1 aid W & Ay q9HT 2 dre
AGIHR Bl SR Yeld & T U o el FW Al Aol &l Scures fHAT S Hevell ¥

g IR FAETPRE HAAcgaTdqT AGT T T Aol HTTaTrqr & T A A ST B
darer 3w faffea oRfEufae a3 Jant & acgs @ e Pl deRcAd U9Ea & 6-7% el
HIITEAT HT TS B &1 3T § FHA Aaralf & a2 YA W Year 3R a8 a3 # gl dare
FEIT T GI&Tm F Arelt 3degaryqr 3 ATEPRT & ddd faera & 3ruar RRedr gern S Gahdr Bl




Blue Economy from Seaweeds of India

P. Kaladharan
ICAR- Central Marine Fisheries Research Institute, Kochi-682018

Seaweeds, the primitive, non-flowering marine algae devoid of structures like root, stem
and leaves are one of the ocean assets. Thousands of species of this organism that differ in size,
shape and colour provide habitats for marine organisms and protection from various
threats.  Seaweeds derive mineral nutrients from the seawater, sequester dissolved carbon
dioxide and excess dissolved nutrients. They synthesize starch and release oxygen back to the
seawater through photosynthesis and thus balance the coastal ecosystem. India is endowed with
8118 km coastline and bestowed with more than 0.26 million tonnes wet harvestable biomass of
seaweeds belonging to 896 species of marine algae belonging to 250 genera and 64 families. Of
these nearly 60 species to the tune of 30 % of the harvestable biomass are economically
important for their polysaccharides and secondary metabolites. ~ More than 20,000 tonnes of
these resources are harvested annually from the wild in India. production of seaweeds in sea
(44% of all aquaculture) was estimated at about 30.1 million tons wet weight, registering annual
growth rate of 8% and valued at 11.7 billion US$ (FAO 2018).

It is estimated that by cultivating 9% of the ocean with seaweeds, it is possible to
sequester 53 billion tons of carbon dioxide annually and mitigate the negative impacts of climate
change. Hence, large scale seaweed mariculture (ocean afforestation) has been recognized as one
of the climate resilient aquaculture techniques to mitigate ocean acidification. It is estimated
that the seaweed biomass growing along the Indian coast is capable of utilizing 3,017 t CO,/d
against emission of 122t CO, /d indicating a net carbon credit of 2895 t/d.

The importance of seaweed in agriculture and animal husbandry is noteworthy.
Seaweeds are used as fertilizers and the products from seaweeds to increase fish production.
When cattle are fed with seaweed, methane emission from them is found reduced
substantially. Seaweed extract or seaweed sap, rich in minerals is made into liquid seaweed
fertilizer (LSF) and marketed under various trade names. In India SPIC manufactures and
markets LSF in the name of ‘Cytozyme’ and SNAP markets in the name of ‘Organic six’.
The sap of Kappaphycus alvarezii is known to improve grain and biomass yield in wide range
of crops ascertained across 20 States in India. The sap production of M/s. Aquagri Processing
Pvt. Ltd. has escalated from 5.25 kL in 2008 to 1875 kL in 2015. Indian Farmers Fertilizer
Cooperative Limited (IFFCO) is marketing another plant bio-stimulant produced from
seaweeds (Mantri et al., 2017).

Seaweed biomass, both harvested responsibly from the natural beds and those collected
from the sea shore as drifted mass can be converted to biofuel. Although majority of seaweeds
lack lignin and pectin on their cell walls, their breakdown and fermentation can be further
hastened by the involvement of suitable microbes (Bacillus spp., Vibrio splendidens etc). The



bioethanol thus produced from seaweeds can be blended with petrol. The energy content of algal
biomass is roughly 4700 k cal/kg compared to the energy value of coal (3600-4200 k cal/kg).

Contract farming of Kappaphycus alvarezii by the fisher folks of east coast of India has
touched more than 70,000 tonnes wet biomass of Kappaphycus in a decade between 2005 to
2015 with concomitant purchase value of <4.5 to 35 Rs/kg—1 (dry) and having annual turnover
of around Rs 2.0 billion. The farming of Gelidiella acerosa for agar will ensure consistent
production of high quality and pure raw materials that can fetch alternative livelihood to the
coastal fishers as it costs Rs.80000/ton dry weight. The Central Salt and Marine Chemicals
Research Institute (CSIR) has already developed successful technology for the mariculture of
this species. Seaweed farming around the globe has brought tremendous socioeconomic returns
for a few seaweed farming communities, which shall be held high as examples worth emulating
(Alih 1990; Doty 1986; Firdausy & Tisdell 1991; Hurtado et al.,1996 & 2001; Samonte et
al.,1990; Smith, 1986; Smith and Pestafio-Smith, 1980; Valderrama et al. 2013; Samonte 2017;
Johnson et al., 2020). It has been estimated that India can produce one million tonnes of dry
seaweed providing employment to nearly 2 lakh fishers with an annual income of Rs 1 lakh per
individual.

The coastal and oceanic economy is popularly known as blue economy. Besides,
shipping, marine fishery, tourism, exploration of oil, gas and minerals, seagrass meadows etc.,
seaweeds through its various ecosystem services constitute 6-7% of blue economy without any
negative impacts. Large scale cultivation of seaweeds further and protecting the seaweed beds
along the coastal areas can increase its share of blue economy and sustainable development of
oceans.
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ARIA

Y GSer &1 fAMEUCeUTH d¢ AR & gdi dc W FHAT Aarel FEreAr & fow Srar s 2
faumgueeT# de &1 RS &7 Tcerl Hadl A FORT g3 &1 I§ "cerl de 3@ Y U & 3=
I 8T & Jore # Ay Ty darer FaaEt F e & v 3ggd ¥ % owet a fAfay
3t & e faemEueeod & Ty darer FHGAT W HeIA fhar &1 IdA 3T B &1
gderor 3R yARIT @l ¥ Fafed 3R HadEa seced @ urg Ruef @ ucg SEerRy @ aiona §)
3 d¢ W AW F & o Aarel U AR $0d a1g & 3R ¥ Adredt & fafded pgaat 3R aif &
Jiadfa 3 gt Ty darelt H 80 ¥ 3w ganfadt FAlgg T radl, TWETHEA 3R AT gog@
g ¢, W Th & Hahd IR genfadr &1 38 geR H g g #fdsy & wgEue st & w38
& & 3eX 3R I gl & foIv T calkd T Ul adl &1 $9 Sfid AT &1 35T HRA &
famraueerd g W FHA Va1l H1 Th AAA IR AUD HEH UG BT B

AT Asc: macro algae-¥Yer Aarer;  rocky coast-weerdl de

Seaweed resources of Visakhapatnam coast, Andhra Pradesh
Loveson L. Edward, Pralaya Ranjan Behera, Manas, H. M., Muktha, M. and Jasmin, F.

Visakhapatnam Regional Centre of ICAR-Central Marine Fisheries Research Institute,
Visakhapatnam, Andhra Pradesh
*corresponding author email:- loveson_edward@yahoo.co.in
Abstract

Visakhapatnam coast of Andhra Pradesh is known for its seaweed resources along the east coast
of India. The intertidal region of Visakhapatnam coast is dominated by rocky boulders. This
rocky coastline favours the growth of diverse macro algal resources when compared to the other
coastal regions of Andhra Pradesh. Several authors have studied the macro algal resources of
Visakhapatnam during different periods. The present work is a result of field surveys and
collated information from published literatures and reports accessed from online databases. More
than 80 species of macro algae were reported in this coast belonging to different family and
genus dominated by red algae group, followed by green and brown algae. Caulerpa, Sargassum
and Chaetomorpha were the dominated genus having four species each. These kinds of checklist
provide a ready reference for future research works both in and off the field. This checklist aims
to provide an updated and comprehensive reference of the seaweed along the Visakhapatnam
coast of India.

Keywords:- Visakhapatnam, macro algae, rocky coast, Andhra Pradesh
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ATRISE, TERIT IR YT IS et & I T T |

A Aarer Fietgl genia &1 Ygrar
AH T, TH., dad TgdS Tol., $fer fefaarenm, e o, ik oo gy
HT F 3] U-Feeld AL AfCETH IJHUT HEU Rmraueevd a7 Feg,
farsmEueeuE, nyr wewr
HUG*: manas.hm®@icar.gov.in

Fletgl g TSI &1 # U0 Sl darel Heer Adrell & IR i H TP §| Aldaad 3R
PIATET (FHERTEE) dAT Rl 3R I@T (Forrd) & def & gy Aadt d 7 sar & e dafed
it ganfa &1 fafduar iR Atas RAvAET & srcgga fFar = 3R Rdemeucena Gyr ugen)
# fpT A0 S RE & ITIA BT F WY JoloAT D Y| FERE AR R ¥ Faed dAoqa # &
Picigl A & TARE THAIT B gied g, S e genfadi 3R de fhed wnfde 4, @R
fasmEuceva ae ¥ IR yenfaat orft =i eI fhe v @l qd e offd def W aemed ak
W H. fRawiferar, . MAaw AR H. déarizsa uanfadl @ d@r I, ofhd fRmEuceu @
had H. @IfEelaver B U I Al (H. Greern, H dede AR & SfAawiferan 3R dremEr
(. dece, & WA IR . ddarized) # dad 9 ySfadl @ O I & FROT F gl FH
PleaT FoTfa arel TATAT & FG & AT 717, A, 3r@r & 3fepder gonfaat ur=h =i (. HdFNT,
efrapiferar, . Frelfcarmiiae &, sfrepeier AR & Avreef~r)| @ T # @ a§ F ot
yoltial &1 sufeufa fafay ggiar # urll a:-fl, Aread 3R Hlorar # Fqall @ S db, Rrael JAT
@ # STad ¥ Ader deh 3R faraueed # S § Jday deb A TRAT SW =T JHGT
3R uiftw-3tuedi eorar @ ¥ 3R F AEg & v 3mawEs 9 ed & i R ueEt @ 3o
g Y & el uw J9 gt RAffea Feut yenfadt & @ & aswivewr, & H@FNr 3k &
QAN Y. HIBIBIFHT BT ATAT Teall AT Hells & ®A A Tl FhAT ST Gl 1 WA F FHAT Aared
1 FHE &THAT @1 fadled S & fow, adaa @iffg suder & g F 3T FgHAGET & H
fafay g & maegewar 2

AEY 2AdG: Seaweed diversity - GHAT Adrer fafawdr;  Intertidal zone - icReENT &
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Caulerpa spp. along selected sites of Maharashtra, Gujarat & Andhra
Pradesh coast

Manas H M**, Loveson Edward L, Indira Divipala', Muktha M*, Shubhadeep Ghosh' &
Geetanjali Deshmukhe?
'Visakhapatnam Regional Centre of ICAR-Central Marine Fisheries Research Institute,
Visakhapatnam -530 003, Andhra Pradesh
’ICAR- Central Institute of Fisheries Education, Versova, Mumbai - 400 061, India.
*E-mail: manas.hm@icar.gov.in

Caulerpa spp are one of the abundant group of seaweeds found in intertidal areas.
Diversity & seasonality Caulerpa spp was studied from samples collected along Malvan &
Colaba (Maharashtra), Veraval & Okha (Gujarat) coasts out seasonally by wading during low
tide & compared with available secondary literature on similar work in Vishakhapatnam (Andhra
Pradesh). Eleven taxa belonging to Caulerpa genus were recorded, from field samplings at
Maharashtra & Gujarat, which include eight species & three varieties, while four species are
reported from Vishakhapatnam area. C. taxifolia, C. racemose & C. sertularioides are common
species found in both east & west coast studied, while C. fastigiata was only reported form
Vishakhapatnam. With only three species in Malvan (C. parvula, C. peltate & C. taxifolia) &
Colaba (C. peltate, C. racemose & C. sertularoides) these sites has lowest Caulerpa species
diversity, while Highest was found in Okha with five species & three (C. racemosa, C. racemosa
v. macrophysa, C. microphysa, Caulerpa racemosa v. occidentalis, C. sertularoides, C. taxifolia,
C. scalpelliformis v. denticulata & C. veravalensis). Occurrence of most species of Caulerpa spp
was throughout the year in all the sites, with varying abundance, maximum abundance in Malvan
& Colaba was from January to June & in Veraval & Okha it was January to September, while in
Vishakhapatnam it was June to November. Seaweeds possess nutrient potentials & nutraceutical
potentials like antioxidant, antimutagenic, anticoagulant, anticancerous, antibacterial activity &
source of essential fatty acids for humans & as feed for animals. Among the different Caulerpa
species reported here, C. microphysa, C. racemosa & C. racemosa v. macrophysa can be
consumed as fresh vegetable or as salads. In order to harness the rich potential of seaweeds in
India, the present limited use needs to be diversified into other contemporary areas of
application.

Keywords: Caulerpa spp, Seaweed diversity, Intertidal zone
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g gt F T darer RAfAYar
IS T+ AR THT AR IR
HT P 3 T-PeTed FHG AT ITHYUT FHAT PRAX AT FELAA, PRAR

FUdh: *anurajarsicar@gmail.com

doe T wWidr A U g vd AR it F @A dared i P 223 genfadt f g
& IR R AT Gt B GG FAg aToliods YHE Tlesrmsel 3R wRIwee wfta fafay uer
&b HHA AdTel Ted & oI 3gpel & FHGT AaTell BT Yol Bl o GIAT0T 3GA IR Scdl-ACT
HEA gUf A Y@ AAGT AGA F SR &7 FI&0T ST A =l EfET deHT & Se
aegl, dadA, dHTedr, Ay, ifdea aa, HifamEe, Hifedaur 3R FART AT Scal-ALT
A F Wiy, TR & 3R IADR F AdearT &= d e sar & eiia adator forar )

gdetor fpu aw & uel H Uit F urad e s, pH, @durar AR amae & oo
waer: 8.5-11.5 ppm, 8.1-8.5, 30.6-33.3 ppm and 28.6-29.5 °C & e 3 & adaa wdamor
# 27 4t A 56 FAL Aarer ySfAAT F U@ fRAT AT SAR F 27 dRAT F AT 56 T Aarer
ganfadt 3R 6 IRl & FAITd 1 USTIfAAT d HAA: GAUT IEHA IR Scd-ALT IEHAT H Folidd
T IraT| goIflad genfaal & & 25 goliadl FaRIeEaT, 19 yoraal fraesie 3R 12 genfaat
MWBERAT F Jided 3 darel A Fderor & ek arofsgs d W fagea e s arer
UTeaTalmgel &7 Al Jolfaal AR WRIEEET & 5 Yoliadl &l Jeided fhar 7| AG6T0T & UdT de {6
cfaToT 3EAT A gdldeel 3N Sca-ALT A A Wi Fad 317 A darer fafauar arer &
el TAAT HEITA IHGHAT gt b1 FHL Aarer fAfaaar v 3 g Srerdr g

AET AeE: Seaweeds - GG Adrer; Diversity - fafaerar; Species Usiia

Key words: Andaman, Seaweeds


mailto:*anurajarsicar@gmail.com

13

Diversity of seaweeds in Andaman Islands
Anuraj A* and Ratheesh Kumar R
ICAR-Central Marine Fisheries Research Institute, Kochi
*anurajarsicar@gmail.com

Andaman and Nicobar Islands situated in the Bay of Bengal records 223 species of
seaweeds. The coastal waters of Andaman Islands support diverse kinds of seaweeds including
commercially important alginophytes and agarophytes. Field surveys were conducted during pre-
monsoon season at South Andaman and North & Middle Andaman Islands to document the
seaweeds. Surveys were conducted during low tide in the intertidal region at 8 regions in South
Andaman viz. North Wandoor, Chatham, Burmanallah, Chidiyatapu, Carbyns cove, Kodiaghat,
Collinpore and Kurmadera and 3 regions in North and Middle Andaman viz. Khalipur, Aerial
bay and Ramnagar. Water quality parameters recorded in the survey areas were found to be in
the range of 8.5-11.5 ppm, 8.1-8.5, 30.6-33.3 ppm and 28.6-29.5 °C for DO, pH, salinity and
temperature respectively. In the present survey, 56 species of seaweed belonging to 27 genera
were documented. Of these, 56 seaweed species under 27 genera and 11 species belonging to 6
genera were documented from South Andaman and North & Middle Andaman respectively.
Among the species documented, 25 species belonged to Chlorophyceae, 19 species belonged to
Phaeophyceae and 12 species belonged to Rhodophyceae. Nine species of commercially
exploited alginophytes and 5 species of commercially exploited agarophtyes were documented
during the survey. Burmanallah was the found to be region with more seaweed diversity in the
South Andaman and Khalipur was found to be region with more seaweed diversity in the North
& Middle Andaman. The present study contributes to the seaweed diversity of Andaman Islands.
Key words: Andaman, Seaweeds, Diversity, Species

Theme area: Seaweed resources
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AR # TS darer Hr Wt dHr G
SAeTee &Y., STAGAR, IR, g Ao, T.., * AHATOY, ST, afehad, T, AVGAR, .
P T TS ARTIR IJHU TTAT -, FSUH 8T &g, iguar $U -623 520,
Hﬁﬂﬂ'@,ml AT :jsfaith@gmail.com
* PaH 8T JAIRIET, HIPHIT B TH TF HR IS -, To<is BT AZF &7 /A

Saafry 3urTye, @ 3R IR & fov caraaRe U @ Feca GIr Sar &1 s@d @, &ar, digy
gaYd 3R @ad 39 # AT geR & Aaari@e U | § FHG Adrd, AT SUHET &
foT Faey Ao & ®U A T Fgca U W T &1 13.3 Rfoda 3@dhr ek (U6 T 31, 2020) A
AT b Fea & @y R wagdy Aarel @1 scuree 32.4 fAfoTe e a1l HRa A, ufd a¥ oererer
20,040 2 M aofd drel WAL Aared (AfFeAgs F FOHT 5000 GRART GRT FFH SlIAREL
IFAGERIT 3N AfAfever & ganfadr) He I W & IR FurpEed Jears & a1y qdga Adre
QT Fr ST W T Tg IS FU A FAgcaqol ol dara & F U §, T U arforfoasd §U F FAgcaqor
UrelladhIISs, dhaleddd BT ScUleed Hdl &l HLUHEHH Wl d 2012-13 H 1500-2000 T Yeh qofe
ST 30T W Ugd IAT| ETelifeh, 2013 & g AR g &l & HRUT Sculed & doft @ fIRree
3 3R T & aut F FT Scued Fad 350 T - 400 T W I / a§ A

FUTHIZHE WAl B AU F F dfRAG & dc & aiF H 921 3R direarsa a1 AAdsa gRa
TR ST T &1 i 3R 3ue T & 9/ g & 937 g9 fir A 399 | AC9H T AR, 3U
TS AR FA e Aofodl Hr sufRufd arer Tt A @A dara d &l aa a1 At Ay
3OA &1 Y T AR ToRd R T8 TSI #H 3Tg dX fRAr gl 'El W gy A fafy @
3USARIT ST W@ &1 TP@-AC (4 FfAc) 3N U | THE & Scuree Hr AT HAT: & 2,000/- AR &
2500/- &l I 3f¥d yee fadwer ¥ Tug & 5 30 W @ wIH  H AT §| IR TH ATINT
ORAR 30 I YFC Pl THTATT &, dl I8 TH a¥ H 75000 IUF ¥ 90,000 TUd urd fopam S @epdr
el

HIPIHT & TH UF R S, HSUA o JFIRAT od & off & 39R & faAor & fow 1980 &
R &GN PR 3AT Ugld fapfaa & AR @ fhae AR safdet o $iy scurea & gfetor /
uedd fparl s ueddl & #AGY, Afferey H & oy AN & R &1 ANt wed fRar aw g
&THaT AT wrier A Y anfder uTl vw W TH N FEHA & ded, ITE g 2018 H Uled WIS &
fFeat 50 URART (100 APIRI) & FoarhsHE WA F MAS Bl 30 dg a P9I (FHHZT HASH)
& o STerp & Y FHG AT HUTHEHH edRsll Bl Thipd i dfAedlg & Ulodh @ISt A
ADIRT & T b Y THIPd HAccl-giud Sfelld FIG (38 TH &I T) & Ahadiydsd T fmam
3 TH & TH ACIA T 150 fopell a1 ufd Aoe &Y 3uT rg A AT &1 SHTIT, THIAIOT & ATCTH
¥ 48,000/- Ud & IFfARD 3T UE @Al &l HPHIU AT UH UG IR IS A HAAT Aare
(PTUTHSHH HodRTST) H Fadad @ S A F Ig AT 9T IR AT &6 HTUTHSDHE gRT Bleled
315 eSS (AT 3 2) & gURRLor & AR e 19 el o / fed /(@) wHA Aare g
G &l |
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TG P & P gfg, AT ¥/ 3Rd @A TS Ao, @ & fow wer-am, a9
et Y sueeydr, sfad e ik dem & welt @ @i ¥ f yenfaat S R 2RI
R A & [T g ITATD §| AT SUHIT & [T Taey Aol & §U F FGT Aarel Pr derdr e
(FRIY ®U @ FARIGEE & Uarfad - 3ear Hleuf 3nfS) &1 o vara fear S wehar 1 gihyol wam=t
W ART deadt gfawst & caeaR@e su & decayy! wHqd dare genfadt & o der w$@fw s
drst dep T TATAT IMaRID Tl G H FAG ATl H Wl & AEAR 8 8T APIRT / foparar &
o e fRufa # gur aem 3R I8 Seayg aRadd & F@oRicAs gdmEl & dd axa J
TERIE P TE add APIR & forw Aecaqo! eiifae & Afdy fwedl & & o &1 396 3famr
I U HH e afafafd A& & 3R sufor ' v ARCT-3gge dddie ¥l 38feU, ARG SR
DI AP [AAwey A3t HR ATIN & W A 3 3R TR a7 gAfARd & & e
focfrg, fauora 3R e TEdr U ARG UUEHET AT HHFUSl AT (W UH TH TH dB) &
A ¥ G Al P Y q@TE & W R



16

Prospects of seaweed farming in India

Johnson. B., Jayakumar, R., Abdul Nazar, A. K.,* Tamilmani, G., Sakthivel, M., Rameshkumar, P.
Anikuttan, K. K. and Sankar, M.

ICAR - Central Marine Fisheries Research Institute, Mandapam Regional Centre, Mandapam
Camp - 623 520,
Tamil Nadu, India. Email: jsfaith@gmail.com
*Kovalam Field Laboratory, Madras Regional Station of ICAR-CMFRI, Chennai

Seaweeds are valued commercially for their cell wall polysaccharides such as agar, algin,
carrageenan etc. and for bioactive metabolites, manure and fodder. It has variety of commercial
applications in food, pharmaceutical, cosmetics and mining industry.Some seaweeds are also
gaining importance as healthy food for human consumption.World seaweed production was 32.4
million tonnes wet weight with first sale value estimated at 13.3 billion USD (FAO, 2020). In
India, nearly 20,040 tonnes wet weight of seaweeds per year are being harvested from the wild
(species of Sargassum, Turbinaria, Gracilaria and Gelidiella by nearly 5,000 families in Tamil
Nadu) and seaweed farming is being carried out with Kappaphycus alvarezii. It is one of the
economically important red algae, which yields carrageenan, a commercially important
polysaccharide. Kappaphycus farming has touched highest yield of 1500-2000 tonnes dry weight
in 2012-13. However, the production sharply declined after 2013 due to mass mortality and the
average production in recent years is only to the tune of 350 t — 400 t dry weight /year.

Kappaphycus farming is being widely adopted by floating bamboo raft and longline or
monoline in Tamil Nadu coast. In places which are calm and shallow, floating bamboo raft
method is ideal. In places characterized by moderate wave action, shallow depth and the
presence of less herbivorous fishes, longline or monoline method of seaweed farming is ideal.
The tube net method is being adopted in places with higher wave actions in coastal states like
Andhra Pradesh and Gujarat. The cost of production for tube-net (4 units) and a bamboo raft is
around Rs.2,000/- and Rs.2,500/- respectively. The crop duration is 45 days and in a year, four to
six crops per cycle (6 to 9 months) are harvested depending on the climatic conditions. From one
bamboo raft/monoline/4 tube-nets, an average yield of 260 kg is obtained. After retaining 60 kg
as seed material for the next crop, remaining 200 kg is sold either in fresh or dry weight basis.
The harvested seaweeds are sun dried for two to three days and the average dry weight
percentage of the harvested seaweed is 10 %. Hence, 20 kg is obtained by drying 200 kg of fresh
seaweed.At present farmers receive Rs. 8/- and Rs.50/- per kg for fresh and dried seaweed
respectively. The net income through seaweed farming from a tube-net (4 units) and bamboo raft
method is around Rs.2,500 and Rs. 3,000/- respectively. It is evident from the economic
performance analysis that there is a substantial return/profit from farming. If a fisherwomen
family handles 30 bamboo rafts a substantial net income of Rs. 75,000 to Rs. 90,000/- can be
obtained in a year.
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The ICAR-CMFRI, Mandapam developed a cottage industry method for the manufacture
of agar from Gracilaria spp. during 1980s and demonstrated the agar production to many
farmers and entrepreneurs. These demonstrations paved a way for development of many small
scale agar industries at Madurai, Tamil Nadu. The centre was also involved in capacity building
programme. Under SCSP programme, the centre is involved in Kappaphycus farming of 50
families (100 fishers) along the Palk Bay since 2018. The centre successfully demonstrated the
Integrated Multi Trophic Aquaculture (IMTA) under participatory mode with a fishermen group
at Palk Bay, Tamil Nadu by integrating seaweed Kappaphycus alvarezii with cage farming of
Cobia (Rachycentron canadum). An additional average yield of 150 kg per raft is achieved
through IMTA.Hence, an additional income of Rs.48,000/-was realized through integration. In
experiments involving the culture of seaweed (Kappaphycus alvarezii) in ICAR-CMFRI it was
estimated that specific rate of sequestration of carbon dioxide(CO,) by the Kappaphycus
isestimated as 19 kg/day/tonnes ofdry wt. of seaweed.

The growth of seaweed farming sector is constrained primarily by lack of proper marine
spatial plans, availability of start-up seed material for farming, appropriate financing and
insurance. Farming of native species like Gracilaria edulis, Gracilaria dura, Gracilaria
deblisand Gelidiellaacerosa is very essential to meet the demand of seaweed industries.
Promotion of seaweeds as healthy food for human consumption (especially members of
Chlorophyceae — Ulva, Caulerpa, etc.) may also be attempted. The establishment of seed
stock/seed bank for commercially important seaweed species in controlled onshore facilities at
strategic locations is the need of the hour. Expansion of seaweed farming in the country will
improve the socioeconomic status of coastal fishermen/farmers and will be helpful in mitigating
the negative effects of climate change.lt is one of the important diversified livelihood options for
the coastal fishers.Moreover it is not a labour intensive activity and hence it is a women-friendly
technology. Hence, the Government of India is promoting seaweed farming through Pradhan
Mantri MatsyaSampada Yojana (PMMSY)by providing financial, marketing and logistical
support to ensure income and welfare gains to small fisher population especially women and
fisherwomen headed households.
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Y g F FHG darer Year o1 e, P FAT ITaRIHAT &7

FaHA TA. T3aS+, AW ., RAYU o=, /S IRRR, P FAR @ 3R i g
HT § 3] U-Pe T TG ATCETR HJHUTT FEA em@ueevs i Fes,
fremEueevE, 3ner weer
Hudh*:- loveson_edward@yahoo.co.in

AR

MY TSR H ol de @ wAA Aarer YR F AT sgge & R o o A e o
QIS AR R FIA Aarell & A0SR Yerar Thel & @ A 3 &1 50 dc W G Adreil &
Thedyde dear & fow fafiiea el gr1 fAffea @ gonfoi @ &% e & g fee aw §)
T off, go I woa Aed 3R vaey @l Ry, saurar & sar-wem, &a gfg e o
HRUT A & GIE TAh §U| TIA TRAYT # R THR gRT YT-3BAT & MUR W FHGT Aared o
e & foU 3UdeY T T Fecd & WY, WAl Fa9a A e AR 9y He & AgIRt &
NAF Zeaddd ¥, S Th afOIfcTd 3TH dF o STl HEAF &l famr@ucevd T &g 3 FIHAT
darel & YeraR @ T g5 faffea Foreasi 3R 3@ s & Gl FaurEl W AR & fow
T grgfedt ¥ &1 3ele fhar &1 ade e 3reuaa # s dare Uerar @ Hafdd Uoe wea,
38 S g5 @HEInsi, gigeherar a9 & RAwiRel, wfasy #r srasat AR @ vH T AR 33 gRr
forr arT adaroit & aRomAr W Tt dr S ¥

AEY 2Ade: Seaweed culture - Y Aarer Yerar; problems - FHHATT; solutions - FATUTA
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Developing seaweed culture in Andhra Pradesh, what it needs?

Loveson L. Edward*, Sekar, M., Ritesh Ranjan, Biji Xavier, Suresh Kumar, P.
and Shubhadeep Ghosh

Visakhapatnam Regional Centre of ICAR-Central Marine Fisheries Research Institute,
Visakhapatnam, Andhra Pradesh

*corresponding author email:- loveson_edward@yahoo.co.in

Abstract

Andhra Pradesh with its long coastline has the required suitability for seaweed farming;
however, mass scale commercial farming of seaweeds is yet to take off successfully in the state.
Several steps were taken by different organization with different methodologies for successful
farming of seaweeds along this coast. However, few were successful and others failed due to
various reasons such as rough sea conditions, salinity fluctuation, poor growth etc. In the present
scenario with the evolving importance provided for seaweed farming on pan-India basis by
Government of India to develop mariculture and economic upliftment of small scale fishermen, it
is necessary to take it up to a commercial venture. ICAR — CMFRI, Visakhapatham Regional
Centre has conducted a brainstorming session to chalk out various issues related to seaweed
farming and its possible solutions to overcome. In the present article, we discuss the past steps,
issues accompanying seaweed farming, details of the recommendations of the brainstorming
session, future course of action and results of subsequent experiments by CMFRI.

Keywords:- Seaweed culture, Andhra Pradesh, problems, solutions
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UTelel fhT 1T STl WG AT HIqUTHISHE He@iol H

HATSPIFART DT JelATcAD TAATIT
IS T+, Hellel! RaH, FRI a1 o .., PIar g g AR 74 et
HT P 3] U-Seldrd WG AT JHUT FHA SRAR &I A, PRAR

TUdh: *anurajarsicar@gmail.com

PICTHIZHH Heaiol! dalaa & did ¢ 3R faeg & e 31fe dear fee o= arer T
geAEuical # T ¥ IS FU A AGcaqUl 5H ol FHG AdTel TSN &1 YR HRAT H A 3
arel I WHGHT & T U eI TSNt &1 3w UGl el ¢l Afdhed, 317 Sfefslla el
YUl & HA, 30 Uolfd &1 Yerar ot ARl @ @l # ¥ adAs g # o P 3 g4
TH UF IR S HRAR &ANT R & FHA U 17 @ & Feadofl & Taey, Ghiad 3R e
gU gfeordl & o Hafed v aw AR gewr favawor fhar Trm| H@ofd Share] #@eerat (bacterial
communities)Wﬁwim%ﬂmﬂgmﬁmﬁTmuwwm@ma?m
o dafed fov arv) ot Aarel iR ol & fafdes ifgar &1 suAer wid gu Slamosit & faere
frar s 3R uRfAE ugma & fov Slg qEfas uderor fee arw) oRumHAt @ Ig Gdha fFer 6
TIEY AHA P ot A F@pfad AR RGa da@t # Shampst & g@ 1 310e o wiids T
¢ 3ad AT HhfAT FHAT gefaa fafs erhr 3w urw v TaEy q9A # oA afeda
Sharoy 3R Fefed aur fRfSa 9@ & aa edia Sfav] 3fE §U & W 0| TET & Headoh
8 3efer o 90 SamEt # qET ®U § e Uelta AR EhiAd iR fRfSId et & fafar gu
UIT 90| GRIFH AT Fg Hebc &l § o ol WHSY A4l . Hoedoll & Tl &1 HHATIAT HROT
AR 3R FeFASNa & TAhaT ¢

AGI G farming — Yer@r;  bleaching - fae=; microflora - F&TH a=&ufa
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Comparative analysis of microflora in farmed red seaweed,

Kappaphycus alvarezii
Anuraj A*, Saloni Shivam, Suresh Babu P P, Kurva Raghu Ramudu, and Jayasree Loka
ICAR-Central Marine Fisheries Research Institute

*anurajarsicar@gmail.com

Kappaphycus alvarezii is a source of carrageenan and is among the world’s most cultured
macroalgae. Farming of this economically important red seaweed species promises to be a
profitable livelihood avenue for the low-income coastal communities of India. However, alike
other aquatic farming systems, the farming of this species is also risked by diseases. In the
present study, samples of healthy, infected and bleached thalli of K. alvarezii were collected from
marine cage farm of Karwar regional station of ICAR-CMFRI and subjected to microbial
analysis. Water samples from the area of bleaching as well as from the area with healthy seaweed
were also collected for the analysis of associated bacterial communities. Bacteria were isolated
from seaweeds and water using different media and biochemical tests were carried for
preliminary identification. The results indicated ten times higher total acrobic count of bacteria in
the infected and bleached samples when compared to the healthy sample. Also presumptive
vibrios were detected significantly higher in unhealthy samples. Similar results were also
observed in the water samples. Gram-positive bacteria were found in healthy samples whereas
gram-negative bacteria dominated the infected and bleached samples. The bacteria isolated from
healthy K.alvarezii was dominated by Bacillus sp. whereas Vibrio group was predominant both
in the infected as well as bleached individuals. This initial study indicates a possible interplay of
environment and microbes as a reason of bleaching in red seaweed, K.alvarezii.

Key words: Kappaphycus alvarezii, farming, bleaching, microflora

Theme area: Seaweed and environment
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HRA & SAT-UfRA ae, ™o & AT dc I qadr dare H
fafawar ik Atwe ggara

TA.TH. A, TA. GOAm aegrst, & f@6lg 2, @ & 3Rie 2, @0, gl 2,
03, AR, @1 9. 3R 3R ves. Ao
1 Serary aRade e AR egaur e, ave Py frafdare, deafaeprr, Py -680656,
e, AR
2 LI, - FET WA AcHT HJEUTT FEAT (N TH U6 AN 3MM3), Profiehe ST T, I
e (d1.30.), FIelidhe -673005, e, HRA.
** Wéiﬁﬂ qdr : saranyasyammaya@gmail.com

Dol WAeg : dgardd, fafawdr, e, Fadr Adrer, RAFnfs
HRIRT

FagY Aarer a&r wikfEufadr gonfot & Fecaqol wafds scures € 3R F2 &l o smshiaw
Ueld ARd & ¥ FHYA aGHSAT FET F g Afed b TIRFCAfAH a7 Fanst @ wrga wd
¢ ad Seraryg oRadd & A e H Fegar fFed 1 #Ra & giaor-ufielt g e & Renfs
de # fAdaR 2018 & 39Ed 2019 T HH Adrel IR 3Ah ganiaat i fafaudr @ cames 3reaa=
fopar arm| WA At AT P 40 USNTAAT gor dr TS, S 23 ST, 18 WiAfwd IR 14 INEH M
Al T 19 ganfadr Faniwrse o A, Jafe 12 yenfaar dsiwEer & At 3R 9 yenfaar fifsar &
| ReRfE de W e gonfaat & faRor iR Al sgard &1 o sreaga fhar am=r o)
ST & HHAT U W odad ol O olised iRT (& 1, & 2, & 3, T 4, T 5 3 6) W 0
A S AET A, AT Far3ed (Q1, Q2,Q3) 30 e 4 W 71U I fF e Sl &1 reuyay fopar aram
UT-d¢ & S 9gd HH AR b eRI 3SR g3 & (S 1), d& &F Sl FALYH SaR &h SR F90R
AT ¥ G 2) 3N T &F S BA IR & NI Udhe I & (@ 3)| dqa-dex _favar (T ),
et & e (@) AR FANTRE venfa Fefg (3 S Sia RAfaudar @ dr e i g aEr
& forw & 718 o Aaa-aeR fafauar (w3 ), et & emar (3r) 3R Anfers genfa defg (@) S sta fAfaygar
GIhichi Y IOTAT cliel AT &¥41 &b forw v a1$ Y| T &=t T Forar A g, ST 1 (S = 14.00) &
gl TG (S) & STadd Hed urd fram a3, 8k g o7 2 (S = 8.75) IR 3 3 (S = 7.08)
¥ ANTRT @ Fgaeie (A1) S cafedl (Ta) 3R genfadt & dEar @ oanfde war & (TE) I 1
(2.10) # ITadd U1, F&fh TE ST 3 (1.08) H gadA U1l sfFafeffody ar Res & vahwuar
TIPS (31 ') S fafie=r genfaat & dra cafhal & faaRoT Y Theudr ol < T & 131 3R FHeal 0.67 (8T
2) @ 0.77 (879 1) T I &1l & dre dged [3eetdl SEl 71| diel= 3eag #, A e g9 (T ')
1.33 (3 3) & fAFAad HeT F o 1.99 (S ¢) & STadH Hed dlel &A1 & a1 <G [Headdl
fears| Reuaa 30w (1-ofFssT ') ¥ 0.66 (S 3) ¥ AR 0.82 (S 1) T & Fear A AeaAar
eS|
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e 3reage et & Tl Aarel (N-HTH, AT, UEe-AAG) N 3Had Atget ggargd
&1 oY IreIaa foRar T ATl A 1 H, M-AAGS Ao & SN, FReTT FDAUleBliAT F 2.21 g /
gorHex &1 ITaaA araeE RaE A 3@ ag tHYIHRT FOiEEYNT (2.05 WH 7/ THIR),
fATARar Fifedber (1.69 WH / THARII) AR HIRTT Fogeled (1.45 AH / TNHARR)| ATHT B
g & NI, 3Tadd A 2.06 TH / TNHC & IFGTRIT FifcHer & FAS A gof fomam Irm
ar, Tad qC THYBRT FIEHONT (1.43 TH / FARRN) IR Helvaw Fegeled (1.41 TH /
) A AGYS & a1 & AGH & ek i, IfAferar Fifcaer @ wew 3”& 1.22 TH /
gotafiey &1 arATE gt fRAT, 3D ag vAHT GAEAAT @ 1.04 WH / G & ariArE A
gol fopam e @t & aa Fqem F AR FHifdder (1.6523 WH / T MX) gRT ITadA
gfafaica @1 germar fhar, sadb a6 AT & b S | A THIAIBRT FTIFHIIRT (1.2774 WA /
THR) & A9 2 #, W-AGHT & N, Fa0 3RS aTAAE Fo/sIBNT gUTeeHdT (2.3170 TH /
qaHIex) & FHS A o foRAT I, TS G FAAFNOBE gAhAAT (1.7517 / TWERRI) AR
FASIBRT GHerdT (1.6123 TMH / 1.6) sq.m.)| AT & SR, TGH HTAF IAAT Foi3/BNT gUIecsdT
(1.4407 TMH / TTAI) & AFHS A gor hAT I=AT AT, SHSP a6 DfEBIIT Pifdarer (0.5383 TH /
THR) | AFHT & a6 & AGHA F AR, FHReGr Joerer d 3TadA @A (2.6777 JMA / T
X)) gt fran, s8% a1 FelSIBRT GiferdnT (2.0580 A / aardex|) AR FNleer dgaRaizsd
(1.1689 IUH / THIER)| T G & AT AT V@ FAIBRT Giferdwr (1.3773 / aiHIeR) &1 STaad
IIRAATE UAT TAl, 3Tb 96 A 2 HA FAISIBRT g (1.2774 IH / Tarde) &l

ST 3 H, M-AAGT & SR, TAAFAGT gehiaAT (0.9324 g / TAR) o T 371D
ITAATH g1 fohar, STafeh ATgA 3R AGTHA & a6 & AGAT & GRIA, FelsIBNT aecfdcdr (0.7623 g
/ HAR) IR FolSIBRT Giferder (1.6633)1 STt/ adfdex|) AA: ITadA TRNANE Gt fodT I
S 3 H FolSIBRT GHerdnT (0.7561 TTH / TIHACI) & AH H a1 AT aTAATH STaad o1
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Abstract

Seaweeds are important primary producers of coastal ecosystems and provide livelihood
to scores of people. These resources render many ecosystem services including sequestration of
atmospheric carbon thereby aid in mitigating climate change. An extensive study of seaweeds
and their species diversity was carried out for a period of one year from September 2018 to
August 2019 along the Thikkodi coast of Kerala, south-west coast of India. A total of 40 species
of seaweeds were recorded which belonged to 23 genera, 18 families and 14 orders. A total of 19
species belonged to Chlorophyta, while 12 species belonged to Rhodophyta and 9 species
belonged to Phaeophyta. The distribution and seasonal abundance of different species along the
Thikkodi coast was also studied. A total of six line transects (T1, T2, T3, T4, T5 and T6) were
laid perpendicular to the waterline at equal distance. In each of the transects, three quadrats (Q1,
Q2, Q3) were laid in such a way that three zones were covered — the area which seldom got
exposed even during very low tides (zone 1), the area which gets exposed during the medium
tides (zone 2) and the areas which get exposed during low tides (zone 3). The biodiversity
indices such as Shannon-Wiener diversity (H”), Pielou’s evenness (J’) and Margalef species
richness (d) were calculated for the three study zones. While comparing the three zones, the
highest value of species richness (S) was obtained in zone 1 (S=14.00), followed by zone 2
(S=8.75) and zone 3 (S=7.08). The Margalef’s index (d) which incorporates the number of
individuals (N) and species (S) was the highest in zone 1 (2.10), while it was minimum in zone 3
(1.08). The equitability or Pielou’s evenness index (J°) which expresses the evenness of
distribution of individuals among the different species showed much variation between the zones
and the values ranged from 0.67 (zone 2) to 0.77 (zone 1). In the present study, the Shannon
Wiener Index (H’) showed wide variation between the zones ranging from the lowest value of
1.33 (zone 3) to the highest value of 1.99 (zone 1). The Simpson Index (1-Lambda’) showed
variations in values ranging from 0.66 (zone 3) to 0.82 (zone 1).
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The average seasonal abundance of seaweeds (pre-monsoon, monsoon, post-monsoon) of
the three study zones was also studied. In zone 1, during the pre-monsoon season, Caulerpa
scalpelliformis recorded the highest biomass of 2.21 g/sg.m. followed by Acanthophora spicifera
(2.05 g/sgq.m.), Gracilaria corticata (1.69 g/sq.m.) and Centroceras clavulatum (1.45 g/sg.m.).
During the monsoon season, highest biomass of 2.06 g/sg.m. was recorded in the case of
Gracilaria corticata, which was followed by Acanthophora spicifera (1.43 g/sq.m.) and
Centroceras clavulatum (1.41 g/sq.m.). During the post-monsoon season too, Gracilaria
corticata recorded the highest biomass of 1.22 g/sq.m., followed by Amphiroa fragilissima
which recorded a biomass of 1.04 g/sq.m. The average value of three seasons revealed highest
representation by Gracilaria corticata (1.6523 g/sg. m.), followed by Acanthophora spicifera
(2.2774 g/sq.m.) in zone 1 of the study area.

In zone 2, during pre-monsoon, the highest biomass was recorded in the case of
Cladophora herpestica (2.3170 g/sq.m.), followed by Valoniopsis pachynema (1.7517 g/sq.m.)
and Cladophora prolifera (1.6123 g/sq.m.). During monsoon, the highest biomass was recorded
in the case of Cladophora herpestica (1.4407 g/sq.m.), followed by Gracilaria corticata (0.5383
g/sq.m.). During the post-monsoon season, Caulerpa peltata recorded the highest biomass
(2.6777 g/sg.m.), followed by Cladophora prolifera (2.0580 g/sq.m.) and Caulerpa
sertularioides (1.1689 g/sq.m.). The average value of three seasons revealed highest biomass of
Cladophora prolifera (1.3773 g/sq.m.), followed by Cladophora herpestica (1.2774 g/sg.m.) in
zone 2.

In zone 3, during pre-monsoon, Valoniopsis pachynema (0.9324 g/sq.m.) recorded the
highest biomass, while during monsoon and post-monsoon seasons, Cladophora herpestica
(0.7623 g/sg.m.) and Cladophora prolifera (1.6633 g/sg.m.) respectively recorded the highest
biomass. The annual average biomass was highest in the case of Cladophora prolifera (0.7561
g/sg.m.) in zone 3.

The intertidal coastal zone of Thikkodi has rich diversity of seaweeds and offers
enormous scope for commercial harvest of seaweed resources. Also, this area appears to be
promising for farming of commercially important seaweeds which is a goof income-generation
avenue for the local people.
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Introduction

Seaweeds are valuable marine herbs and serve as a prolific source of bioactive
compounds as they are able to produce a great variety of secondary metabolites characterized by
a broad spectrum of extraordinary medicinal properties. The discovery of metabolites with
biological activity from seaweeds increased substantially in the last three decades. These
substances exhibit an appreciable number of distinct biological activities, such as anti-tumoral,
anti-viral, antifungal, insecticidal, cytotoxic, phytotoxic, and anti-proliferative actions.

The seaweeds contain a large assemblage of species that predominate in the coastal shelf
areas of Indian subcontinent

Seaweeds constitute a large assemblage of species that predominate the coastal shelf
areas of southern Indian subcontinent, and are often termed as the wonder herbs of the ocean due
to their potential pharmaceutical properties. The commercially exploited seaweed species in
India mainly include Gracilaria edulis, Gelidiella acerosa, Kappaphycus alvarezii, Sargassum
spp. and Turbinaria spp. These marine macroflora are gaining immense attention in nutraceutical
industries due to their protective function against various chronic diseases. Indian nutraceuticals
market has been growing at the compound annual growth rate of 20 per cent for the past three
years, particularly in the segments of functional food products, antioxidants, and immunity
boosters. These developments point towards the fast proliferation of the specific segments of
nutraceuticals in India and its acceptance by the Indian consumers and healthcare providers.
With increasing health awareness and the shift towards preventative health care India’s future in
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this segment is promising. Recent efforts by the government to bring about clarity in regulatory
protocols with regard to nutraceutical products has also augmented the rapid growth of this
segment.

Seaweeds are prolific producer of pharmacologically active metabolites

Seaweeds grows in extremely hostile saline habitats, and evolved a number of specialized
biochemical mechanisms to withstand salt-triggered oxidative stress conditions, which is
governed by multiple biochemical mechanisms facilitating cell homeostasis and retention of
water ability. However, absence of oxidative damage in the structural components, deterrence of
predation, and the ability to reproduce successfully suggest that their cells are the storehouse of
bioactive metabolites with potential pharmacological properties. Therefore, these marine floras
are considered as valuable sources of bioactive compounds with potential pharmacological
significance.

Seaweeds: High value marine flora to develop nutraceutical products

Nutraceutical products developed by ICAR-Central Marine Fisheries Research Institute
from seaweeds

The most interesting marine phyla with respect to pharmacologically active marine
compounds include the abundantly available seaweed species, which are potential sources of
bioactive substances. Novel secondary bioactive metabolites from the seaweeds in fact addresses
the concerns about the toxic effects by synthetic drugs to a great extent. Considering this, the
ICAR-Central Marine Fisheries Research Institute designed specialized research programs to
systematically probe these candidate seaweed species for the development of promising
bioactive molecules for human health and medication. The continued research efforts at ICAR-
CMFRI helped in developing a library of bioactive molecules from seaweeds for use against
various life-threatening diseases. Further applications of these compounds lead to the
development of an array of nutraceutical products and anti-bacterial formulations.
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Nutraceuticals developed by ICAR- Central Marine Fisheries Research Institute

The research works at ICAR-Central Marine Fisheries Research Institute developed a
hitherto unraveled database of seaweeds with small molecular weight bioactive molecules
responsible to combat various life-threatening diseases. The research work developed and
commercialized various nutraceuticals/functional food supplements enriched with lead molecules
with bioactive properties against various drug targets for use against hypercholesterolemia,
hypertension, immune-boost agent, diabetes, hypothyroid, hypertension, osteoporosis,
inflammatory, and various metabolic/lifestyle disorders. The research works carried out in the
institute developed natural anti-inflammatory supplements enriched with lead molecules as
nutraceutical Cadalmin™ Green Algal extract (Cadalmin™ GAe) from seaweeds as effective
green alternative to the synthetic drugs available in the market to combat rheumatic arthritic
pains. This product has been out-licensed to the biopharmaceutical company for commercial
production and marketing in India and abroad. The research efforts to isolate the lead molecules
with action against type-2 diabetes led to the development of a nutraceutical product Cadalmin™
Antidiabetic extract (Cadalmin™ ADe) from marine algae that has been out-licensed to a leading
Biopharma Company. The research work developed Cadalmin™ Antihypercholesterolemic
extract, Cadalmin™ Antihypertensive extract (Cadalmin™ AHe) and Cadalmin™
Antihypothyroid extract from seaweeds to combat dyslipidemia, hypertension, and hypothyroid,
respectively, and the products were out-licensed to leading wellness/pharmaceutical companies.
Cadalmin™ Antiosteoporotic extract (Cadalmin™ AOe) and Cadalmin™ Immunoboost extract
(Cadalmin™ 1Be) from seaweeds are under commercialization. The latest efforts in this line of
research have yielded a seaweed-based probiotic nutraceutical (Cadalmin™ Maribac MBc) and
an anti-bacterial ointment (Cadalmin™ Antibacterial extract as topical skin care ointment,
Cadalmin™ ABe).

Conclusion

derived bioactive components with potential health benefits are an emerging area of
research. Seaweeds have a long tradition as a food source in Asian countries, being part of the
Western diet only to a limited extent. Development of value-added products from underutilized
seaweed species also has the potential to expand the opportunities for their downstream value
chain augmentation thereby boosting the livelihoods of resource poor fisher folk and budding
entrepreneurs across the coastal belt. Coupled with a renewed policy focus from the Central
government, the seaweed-based value chain that is gaining momentum during recent times, is
poised to create new market opportunities in the country.
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ABSTRACT

Seaweed refers to macroscopic, multicellular macroalgae. It is being used as human
food, cosmetics, fertilisers and for the extraction of several chemicals having many medicinal
and industrial applications. Lakshadweep area is rich in seaweed biomass as well as diversity.
In the present study, field surveys were conducted in different Islands of Lakshadweep viz.
Amini, Kadmat, Kavarathi, Kalpeni and Androth during Jan. 2014 — Dec. 2016 to understand the
seaweed resources in this area. A total of 24 species viz. Halimeda gracilis, H. opuntia,
H. macroloba, Codium sp., Caulerpa sp., Avrainvillea sp., Ulva lactuca, Enteromorpha
compressa, E. intestinalis, Valoniopsis sp., Hypnea pannosa, Acanthophora spicifera, Gelidiella
acerosa, Laurencia sp., Centroceras sp., Asparagopsis taxiformis, Gracilaria crassa,
Lithothamnion sp., Turbinariaornata, T. conoides, Dictyota sp., Amphiroa anceps,
Padina tetrastromatica and Boergesenia forbesii were recorded. These species belonged to 20
genera, 17 families, 11 orders, 3 classess and 3 Phylum. Luxuriant growth of Halimeda spp. and
Caulerpa sp. were observed in different localities during the present study. But, in some other
locations, destruction of seaweeds due to anthropogenic issues is also prevailing in the area. As
seaweeds form an important resource in Lakshadweep area, steps have to be taken up to conserve
the resource by adopting suitable management measures.
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