Seaweeds: -
From Tradition to R Iss 2“19

Innovation!

23"d |nternational
Seaweed Symposium

April 28 (sun)— May 3 (Fri), 2019
International Convention Center, Jeju, Korea

Program &
Abstract Book

lS\"‘ INTERNATION AL The Korean
et SEAWEED ASSOUATION Soclety of Phycology

Jyu Az5uans  Ywaoocoonry  CPERAjezsunsesse  BMSCMSC CO, LTD.




Tropical seaweed extract based agro bio-stimulant ‘SAGARIKA’ for better
crop health and higher crop production

M. Shanmugam®", Abhiram Seth', Tanmaye Seth?, Tarunendu Singh?, Arup Ghosh?

'Research and Development Division, AquAgri Processing Private Limited, #B5, SIPCOT Industrial
Complex, Manamadurai - 630 606. Sivaganga District, Tamil Nadu, India.
?Indian Farmers Fertiliser Cooperative Limited, IFFCO Sadan C -1, District Centre, Saket, New Delhi -
110017
*Agronomy and Biofertilizer Group, Biotechnology and Phycology Division, CSIR-Central Salt and
Marine Chemicals Research Institute (CSIR-CSMCRI), G. B. Marg,
Bhavnagar 364002, Gujarat, India

*Presenting & Corresponding author. E-mail: m.shanmugam@aquagri.in

ABSTRACT

Seaweed extract based agricultural bio stimulant that are currently available in the market, are
manufactured mainly from brown seaweeds of cold water origin. ‘SAGARIKA’ a seaweed extract based
product of ‘AquAgri — IFFCO Bazar’ is a tropical seaweed based agricultural bio-stimulant manufactured
from Kappaphycus alvarezii and Sargassum species. CSIR-CSMCRI, Bhavnagar, Gujarat has been the
technology provider of this product and has also conducted seaweed sap efficacy trials in collaboration
with 43 universities on different crops and agro-climatic conditions of India recording 11% -36 % higher
crop yields. SAGARIKA is a repository of micro and macro-nutrients, plant growth regulators (PGR)
such as Auxins, Cytokinins and Gibberellins. In addition, it is also a source of thermo-stable glycine,
betaine and choline which help boost crop yields, through activation of its internal metabolic processes.
Basal application of SAGARIKA granule (@25 Kg/ha) and foliar application of SAGARIKA liquid ( @
0.25 %) at critical crop growth stages has become an integral part of balanced soil- crop nutrition
programme. It has resulted into yield enhancement to the tune of 9.5 to 36.0% in different crops.
SAGARIKA has also led to improvement in crop immunity and its tolerance to various biotic - abiotic
stresses. Present investigation on SAGARIKA summarizes its production, nutrient profiling and
constituent details as well as its efficacy trial results in different crop geographies. Authors have also
attempted to focus on its stress relieving properties and mechanism of action in plants.
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10 wpport the stinabilty of shkcted, farmed crmageanophytes. Four
stratn of Kanoanbyus spe M2 K abarea (tambaling beown and green,)
K molestns larng-aring) and K sriofls tocol geenl) wem used in the
present study 1o optamize the use of Aypohrium Marne Plant Extract
Powder AMPER) 35 3 cubumne madum ngrediant actng as a blostiredane,
appliad with the addition of terrestrial plamt growth regulston (PGRs)
Ourta will be reported on the restrve performances of the teaed adtvan
Grown under the ame conditions. The e of the trown sarweed dertved
axtract acing as a bicstimulare and s the mam ingredient of the adture
medium for the micro gropagation of four trars of Kapoapdyoys was
highly encouraging and one which may be promoted as a protocol for
the econarmic and commearcal mass production of new plantiet (el
wedings) which are an urgent requirsment for Malsystan seawsed farring
0 mest & hull potertal
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nauasing derand for food production, workdwide, requires technadlogees
that can erdance agricubund productivity and s guality. Culthated rod
seaweeds have conventionally been used 1l date only to produce the
@elling agent, camageenan Howevir, we have identfied unique bio-
active Ingrodionts from sed saweeds which can be axplored for Frgroving
plant growth and developement Freshly harvested red seawsods are
factionated nto deting chamical components Lsing Propactany Processes
and optimally blended % foen the teclormubiton The active
ngrodhents of the bioformulstion ae wel characterwad, and this arables
manufsctrng » consistart product. Sevaral flold sl woro conducted
" vartous agrocdimatic sones across multiple geographies and weanons 1o
avaluste the efficacy of the bicformulbmion. Thoso ttals wer undortaken
the research Bcities of indian Counct for Agricuiture Ressarch VCAR] and
by soversl agrt aperts I othar courtrie. In addRion, 10 duckdne the mode
of acton of AgroGan, tormato Salamum Mooersum) and sce (020 satva
clarts wore foliar traated with the trolommubtion and leaf transcttomes
wero arabmod at 24 and 48 houn post trastment by the ANA Seq method
Application of AgroGain at » dose of S00mUhectare In vegetative and
sy mproductve phases resuhtad n yleld Increases of 1030 Agrocan
ahwo ¥mproved phenotypke charactarstics such as roat length and volume,
plarnt hotght, leaf aras and Frgroved Sowertng. Transcrgnome studies on
tomato and nce plants Indaate upreguiation of seversl genes invabved In
photosynthest, coll dhvision, matabaltum and nutrert uptaka We prosent a
sstairable scalable and consstent product formedation from cultvened sed
sarwoads fr use In agriculure to Improwe oup ylakds

Seaweed extracts for plant growth & nutrition
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For centuries seaweeds have been used for pramoting plant growth
and Incressing crop yields. In the current contest of world population
naease, dimate change and reduction of chemical Fputs, agricultue
can beneft fom moleades developed by sewseds 1 tackie agnastunl

Ove moullier works on the devalopement of Nnowstive sarweads
axtmcts to offer tallored solutions 10 solve rUMencus sgronoeic Issues.
Owr axperimental spproach can be summansed as follow: selection of
waweods based on Remture, production of crude extracts ICE%) under
warious conditions, CEs screening via agronomic triaks, selection and
cramctanzation of the most promikng (s, extraction optamizations 1o
soloctively tsclate the desrad categones of molecdes using approprate
conditions (duration, pH terpaature] Secondary triaks on the feks ae
camied out for efficacy walidation. The success of this methodology can
be flustraned by aracts from Ascofeiium nodosum (AZALS) and Fucs
seroiys Phéoliors), designed respectively for follar and sail application,
whare agueous @ancs wars produced from dred seweads i aptimeed
condtions. AZALS cortains mineraly, polyphencis and phytoharmones.
with high amounts of Indolksacetic acid and abscisc sod. Even undor
water strassed conditions, trials on wheat demonstrated that AZALS
sgrihcarly Incramses the gran X uptake and leads 103 + 25 % yleld with N
spplementaton. An endancament of N C and § asstriiation Fas abso been
domarutratod on rapaesd. Another stirateqgy Is 1 stimuate plant growth
by actng on the s microbiame, for Instance the addition of Pheofiore
1 mineral amendment iIncreases the mecroblal pogrdation and promotes
Srvonble microbe, kading 10 an Improved sofl fartiity thanks 10 a betser
degmdation of organk matter On the basts of these conciusive results.
wo wo continuing owr screening of algae weth agromamic potential and
am also atming at dewslogeng wastanable exraction processes to take Ul
advantage of dgee potertal
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Scrwoad @aract based agnodtisd blo stimadant that are curently avafable
n the market are manufactured mamnly from brown ssaweeds of cold
water ongin. SAGARKA 3 ssaweed axtract based product of Aquagn
~ IFFCO Bazar s 3 trogecal seaweed based agricultueal bio-stimulant
manufactured from KappatvOs ovarey and Secies CSR.
CSMOR, Bhavnagar, Gagarat has been the provider of thes
praduct and has ako conducted serweod sap officacy traks in colsbomtion
with 43 ureversities on dfferent cops and agro- dimatic condiions of
ndia raconding 11% 36 % highar oo yickds. SAGASIKA & 2 repositony of
Moo and macm sutrants, plart growth regulstons (PGR) such as Auens,
Cytokinkns and Gibberslina in addmion, it i3 abso 2 sourte of thermo.
stable gycma betane and choline which help boost cop ylekds, through
acthation of R termal metabole processes. Basal spplction of SAGATRIKA
granulo (25 Kg/hao and folar appbcation of SAGARKA higud ( & 0.25
W 2t omxcal oop growth stages has become an megral pant of balanced
oll. cop nutrition programma. It has resulted o yleld enhancement
10 the tune of 9.5 10 36.0% In dfforont crops. SAGARIKA has also led to
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ImproveeTiant in crop immunty and i tolamnos to-aiows botic - sbiobic
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rutriant profiing and corsttuent detals as well s s efficoy tial msults
In different cop geographie. Autfors have also attamptad bo focus on s
mdlﬂ'lngmﬂmﬂ'ld mechanism of action in plants. Koy Wonds:
O health

Glebal dimate change and Macorocystis pyrifera
[Ochrophyta): does environmental hi affect the
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Global environmantal changes such 25 warming and acidification of the
oceans, OW and O, respectively, are predicied to have wide-=nging
aifects on marne organisms. Howssyer, coastal manng eoosystams 2
Fighly riable. For axampls, along the Chilean coast, lamge fuchations In
PO, temportung and rtront ragims have bean wall documantad
a conseouencs of 2. upweling avents. This has led bo suggestions that
arganisms living In highly serable emdronmants |upweling zones) will
b morm Sodarant bo fusturs global e OW and 04 and loal danges La
autrophication] fo fhosa Iving in mom stablke ervironenants. Thanaion, thae
aim: of this study was to dotormina: B ntomctive oot of QA and OW oni
the physiologhal perfrmancs of reenilo spomphytes of Maooorstl Som
populations that are nafuslly eposed to high environmenital vartability
g bo upwelling avents (las Doms: 37708 5, 7178 W) w's coxstal araos with
o stable conditions [H Tabo: 3372775, 71766WL To fest this, juveniles
from both populations, which wors: pressously grown for 2 montfes in 2
common garden experimant, wers Incubated for 2 weelks under throa
temparaturs (12, 16, 20°0) and bwo 00 tratmants (ambskent: 400uwtmy
pH 7.9, O 1200uatm/pH 7.5) with ambdent nutrient concantrations. We
found that growth s of both popalations wers: negatholy affecied by
Tigh: temperztus: [207C), ragamding of the {0 treatment, but sigrificant
differences were found 2mong populstions (Las Diocs » E Tzbol. Howewer,
phetosymithetic rates of bath populations were nelther afiscted by
temperaturs nor OO, Nimte mductass [NF) wried among populations
{las Diocas = El Tabod but wees unaffoctod by the axperimanital tratmans
witile carbonic ankydrsa (T4 wried among populitions (Las Do < H
Tabo} but was also affected by tempemture. Our reults showed that the
amironmanital condbions: towhich omanisms ame raturmly aposed will
affect thair physinlogical resporses o fulurs ocanic conditions, making

soma ecohypes more esliont than ofhars
Diploneis serrate anew diatom

(Badillariophyceae),
species from Kenting, Taiwan, and the structural
mechanistic anakysis of the striae pattemn of s frustrule
under shiear, normal and uniform loading
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#n understanding of the formes Imeivad in slica ool wall defiormation that
mmay be encountomd daring stress from nutrient deplotion and ocoan
acidfeation cn sk halp moplain the difomnt modes: of distom osborcs:
plarktonic or benthic, the mokscubar and plysical fonms that Faes mada
s diatoms one of the most abundant pfyioplanktonic omganisTs in 2l
e aarthts aguatic Fabitats, and the pobantial effects of 2 changing ocman
Fabitat by contemporary global warming patterns. Phvioplanktonic
microalgae-diztoms balonging to the genus Diplonel collected from a
mricrocnsm: made of intertidal subemomed banthic shore mdes fom Kanting
Mational Park, Taksan wem otsarved 2t the uitestruchersl microsoopi sale
and dassfied both mophologicaliy and nesoived moleoulary using 185
bosomal DNA a5 2 markar for dadistics. Furthermors, the naked diatom
calls woid of organic material fnestules of slicz) wers subjocted jn wio
o shaar forces: in ordar to study the proportion of siffnoss and strongth
mastznoe toodl deformation and ultimats strechural falure by fradure
It was chsorved that sifiness and strongth worn groatly magnified and
Improwed by ubmcellubar slicons stnactures conforming to a trangular
bz ke support shape towands the middle of the fustuls 25 opposad to
o recznguibar beam e mipport structunes also found in the ool wall
ot o fowainds the polas. When a uniiom loading dinection was applied,
tha mbic of stress and stain batwean tha triamgular ve the mcangular
shape showed very itk mpmovemenits in best for masdmom strezs and
rreneimum deflaction suggesting that gaire In stffness.and strangth do not
saam bo banefit the strangth of the fnstule when a unorm loeding stres ks
applied, for mample during gliding or diding on mudiaginous mats that am
et offa barthic sxdstanco,
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Tha centre-pariphery hypothasts [CPH) Is a ‘dassic blogeographilkal
mardgm used to axplaln genetic diversity pathems aomss a speces’
distriwtional ange. Howeer, this hypothesis has seldom boon tosted
In tha Mortfrwestorn Factic, whom coastal shorelines and henca spatial
gradients in marine biodkersity have been sharply influenced by mnga
shifts during the Last Glacial Madmum [LGM) dug to thermal and sea
laval changes. Hersin, we chosa the brown alga Samaeam funbengil
Martors o Roth) Kuntes 2 3 modd o cplomn whothor hstonel Boors
contributed o btfudinal dversky patterms by lnking presant populstion
genadic varlation to geographical mnge shifts from the LGM to tha
prsent, pradicted vt spedies distribution modaling (S0WY. We used 11
palymorphic microsatellies o estimato hetarcrygosty, allolic fdhness,
prfeba dhsersty, and population difforentiation. W found stridingly rich
diversity and diverged genatic lineages in the centre-north periphery,
ontradicting predictions basad o the CPH. SDM showed e pradominant
ol of san fce thidiness, ooan and alr temparaburss In datermining tha
m&swm hindcastad regions. of persksience and
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