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09.00 to 10.00 
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10.30 to 13.30 

13.30 to 14.30 

14.30 to 15.30 
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GERM PLASM CONSERVATION AND UTILIZATION 


Ch air N. M. Nayar 

Co-cha ir Al exia Prades 

Lalith Perera 

Convenor V. Nira l 
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Note: 
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OB .OO to OB.45 Breakfast 

OB.45 to 09.15 Poster review (Session 3) 

09.15 to 11.00 Session 2 
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Chair T. R. Sharma 

Co-chair Madan Kumar Bhattacharyya 1B.3' 

Convenor Anitha Ka run 

11.00 to 11.15 Tea fcoffee 20.3; 

11.15 to 13.00 Session 3 

ENHANCING INPUT USE EFFICIENCY Mo 

Chair P. Rethinam 
OB. 

Co-chair Vimala D. Na ir 
OB.4 

Convenor Ravi Bhat 

13.00 to 13.45 Lunch 09.]] 

13.45 to 14.15 Poster review (Session 4 and 5) 

14.15 to 16.00 Session 4 

MANAGEMENT OF PESTS AND DISEASES 

Chair Jul ian Smith 11.0( 

Co-chair Dulce Regina Nunes Warwick 

Convenor Vinayaka Hegde 
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Session 5 

CLIMATE CHANGE: EFFECTS AND MITIGATION 
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P. K. R. Nair 

V. Rajagopal 

K. B. Hebbar 
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08.00 to 08.45 

08.45 to 09 .15 

09.15 to 11.00 

11.00 to 11.15 

Breakfast 


Poster Review (Session 6, 7 & 8) 


Session 6 


VALUE ADDITION AND PRODUCT DIVERSIFICATION 


Chair A. K. Singh 

Co-cha ir Jacob Annamalai 

Convenor A. C. M athew 

Tea feoffee 



11.15 to 13.00 Session 7 

AGRIBUSINESS AND ENTREPRENEURSHIP 

Chair Uron N. Sal um 

Co-chai r M . Thomas Mathew 

Convenor K.M ural id haran 
SI 

LE 
13.00 to 13.30 lunch 

13.30 to 15.30 Session 8 

RESEARCH-EXTENSION INTERFACE AND POLICY ISSUES 

Chai r Jayant ha Jayewarde ne 
Of 

Co-chai r J. Va sa nthakumar ~ 

Convenor C. Th amban 
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510-03 Palm diversity in India and the need of conserving their genetic 
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010 

Sa heed Shahul Hameed 
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Does the coconut have a future? 
L73 

N. M. Nayar 
Trop ical Botan ic Garden & Research Institut e, Pacha-Palode - 695562 

Thiruvananthapuram, Kerala, India 
l74 (nayar.nm@gmai l. com) 

l75 
The coconut (Cocos nucifera L. , Arecaceae) has been the most usefu l plant to 
t he humans, because every part of t he palm used to be put to active economic 

.76 uses in much of the areas where the coconut was being grown. It is presently 
either grown, or it occurs naturally in over 12 million ha in 94/ 243 countries/ 
territo ries of the world (FAOSTAT 2016). The coconut forms also a component of 

.77 the strand vegetation in most of the ca . 35,000 islands of the Pacifi c and Indian 
Oceans. 

Unti l the end of the Second World War, for the previous more than a century, 
t he coconut oil was the most traded vegetable oil in the world. In 1961, when 78 
the FAO began publishing area- production figures, the coconut oil had sl ipped 
already to t he fourth position among the 12 major vegetable oils of the world . 
Further, in 2014, it had slipped down further to the nineth position. In area 
and production, the coconut had doubled its area and production during 
1961-2011, while in most other oils, the maximum increase was 230 times, and, 
on an average, 4- 6 times. This appears to be because the coconut has become 
an orphan crop with no multilateral financial support or promotion, and it is 
be ing grown in some of the least developed and deprived countries/territories 
of the world. Further, the national and multilateral agencies tasked with coconut 
development, appears to have been unable to stem the downward slide. 

This happened because of to a variety of reasons. A very decisive one was 
the influence of a powerful lobby operating in the US in the 1980s in favour 
of soybean oil interests that was lobbying strongly against the palm-based oils 
al leging their adverse effects on human health (Mcnamara 2011). And, the 
adverse impact of this lobbying was severe. There was also no organized voice 
or resource available at that time to counter this argument. The presence of 
certain antinut ritional factors in cott.on seed, rape & mustard, and palm-based 
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(cocon ut and oil pal m) oils was indeed a major issue to be taken note of. While 
ra pe & mustard , cotton seed, and palm oi ls inte rests were able to overcome / 
bypass the allegations and antinutritional fa cto rs t hrough a variety of measures, 
the re was no agency to do th is for the coconut, it being an orphan crop. 

It has been pointed out also that more than three-fourths of the coconut palms 
in all the Pacific and Indian Ocean countries and two-thirds areas in south and 
southeast Asia are in need of replanting. 

Some of the steps to overcome this impasse are: (a) Pressurise the FAO and the 
CGLAR to get the coconut as a mandated crop of the ICRAF Nairobi (World 
Agro£ restry Centre) to initiate organised research on the coconut; (b) Induce 
determinacy in the coconut to conclude its life in 40-50 years at the most (Genes 
for this are available in the Genbank). In addition, the genome of oil palm may be 
searched for the presence of determinacy genes. Incorporation of these genes in 
the coconut genetic system will make it possible to harvest the fruits of coconut 
from the ground using lightweight telescopic polls. This is already being done 
in the case of oil palm; (c) It has been estimated that with the present practice, 
a minimum one-third of the mature fruits are lost because of the absence of an 
organized system to harvest the ripe nuts from the tree; (d) Set up an international 
consortium to study the numerous diseases of uncertain etiology prevalent in the 
coconut; and (e) In itiate allround and intensive efforts to introduce domesticated 
characters in the coconut, especially to reduce excessive button shedding, total 
inflorescence sterility, and so on. 
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Abstract Sll-Ol 

Coconut breeding - A synthesis 

K_ U. K. Nampooth iri 

Formerly Director, ICAR - Central Pl antation Crops Research Institute (CPCRI), 


Kasaragod - 671124, Kerala, India 


(unampooth iri@gmail.com) 

Coconut breeding, involving selection of palms based on field experience and 
raising t heir progenies for generations can be considered to have been in vogue 
ever since the crop was in cultivation fo r some 2000 to 3000 years. The fi rst 
effort on recorded information on coconut breeding became avai lable about 
275 years ago from the Indonesian publication "Herbarium Amboinense". 
Formal and scienti fi c breeding started in 1916, in India. The special features 
like long gestation period, height , heterozygosity, large nut size, requirement 
of considerable space and other resources, poor multiplication ratio, lack of 
vegetative propagation, monotypic nature of t he genus Cocos are all factors 
discouraging scientists to undertake coconut breeding work. Considerable 
progress has however been made in t his field in spi te of all t hese odds, which is 
briefly analysed. 

Coconut breeders all over t he world adopted well accepted cl assical methods 
of breeding viz. Introduction, selection and hybridisation with priority on 
increased yield. Since wide genetic base is a basic requ irement for breeding, 
prospection and collection of various coconut types was given priority since 
the beginning. With no known wild/domesticated related species, there is no 
possibility of tapping gene pools of related sources. With the initiative under 
COGENT, international germplasm exchange was made possible between the 
member countries. CPCRI now has the largest germplasm collection with 455 
accessions (323 indigenous and ".32 exotic) f rom 28 countries. The Institute also 
hosts the International gen p bank for South Asia. 

In view of the inter and Intra population variability, it is but natural that selecting 
the best ones available was the first option to farmers much before scientific 
breeding was started. In the absence of resu lts f rom field trials, the best method 
was mass selection (pooling seed nuts from high yielding local palms). Results 
available across the coconut growing countries show the significance of this 
procedure for coconut improvement. 
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1 Selection is practised at three stages, of which the mother palm selection is the 
most im portant. Only palms which have stabilised their yield (prefe rably more 
t han 20 years) yielding at least 80 nuts year-I, wit h 20 kg of copra pa lm,1 are 
considered as mot her pa lms of Ta ll. Selection is also practised at t he seed nut 
stage, ensuring selection of good and healthy nuts, t hough this is done more 
from an agronomic consideration. In the seedling stage, the most import ant 
criteria used for selection are speed of germination, vigour, girt h at colla r, 
number of leaves and splitti ng of leaves. 

Ever since t he report of cocon ut hybrids in 1932 by Patel in Ind ia, the attention 
d 

was completely t u rned to hybrid isation between thetwo major coconut varieti es,e 
the Talis and Dwarfs. Though the fi rst hybrid was prod uced by Marecha l in 1928, 

.t 
by crossing Niu Leka and Malayan Dwarf in Fij i, t he work was discontinued due 

t 
to fi nancia l cri sis. The major problem fa ced was t he highly va riable performance 
between hybrids involvi ng different parental pa lms. This was minimised to a :s 
ce rtai n extent by identifying parents on t he basis of combin ing abilit y tests (LineIt 
x Tester, diallel) for selection of parents. In India, a total of 49 improved varietiesIf 
of coconut, incl uding 20 high yielding hybrids have been released. The best

5 

~ 	
among t hem yield as much as 167 nuts,lpalm-1year-1equivalent to 5.01 t copra/ 
ha/ year as compared to 80 nuts palm,lyear-1 and 1.5 t copra ha,l year,l given 

5 
by the local WCT. Apprehension is often raised on t he longevity of the hybrids. 
It is now known that yield of hybrids do not decline even after 80 years as is 
evidenced f rom the present day performance of hybrids planted as early as in 
1935 in India. The hybrids can be further improved using info rmation on the 
individual combining abili ty and by exp loiting within popu lation va riabil ity 

Though most commercial hybrids are D x Ts, and T x Os, some TxT hybrids have 
a comparable potentia l. They are more suitable as a main crop for intercropping 
and offer better prospects for long-term genetic progress . So far, Thailand is the 
only country where T x T hybrids have been re leased to farmers. 

Efforts were also made to evolve 'complex hybri ds' (crosses of a hybrid with 
another hybrid or a vari ety). In 1990s, three-way hybrids (D x T) x T and 
(T xT) x D were produced in Tha iland, whi ch not known to have reached a logical 
conclusion. 

Unfortunately coconut production is seriously affected in most of the major 
coconut producing countries due to very serious diseases; w hether it is root (Wilt) 
disease in India, LYD in central America and Africa, Cadang cadang in Philippines 
or Weligama Coconut Leaf Wilt Disease (WCLWD) in Sri Lanka. In the absence 

5 
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of any chem ical cu re, t he on ly option left is evolvi ng and planting resistant/ 
t olerant varieti es. CPCRI had released t hree root (wi lt) disease resistance/ 
tolerance coconut var ieti es viz. Kalpara ksha ( MGD), Kalpasree (CGD) and Kalpa 

Sa nkara (CGD x WCT). It is observe in all t he countr ies t he dwarfs, especia lly the 
Dwarf Green, as t he source of resistance which has t o be investigated further. 

In the recent years, severa l biotechnology too ls for coconut improvement are 

used. Which inc lude i) ti ssue cu ltu re of elite pal ms ii ) production of homozygous 
lines ii i) in vitro t esting for tolerance to biotic stress iv) germ plasm movement v) 
cryopreservation and vi) molecu lar characterisation . 
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Absh-act SlL-02 

The home of coconut - finding its roots 
through history and molecular biology 

V.A. Parthasarathyl and K. Devakumar2 


lFormerly Country Coordinator, India (COGENT and Tropical Fruits), Bioversity International. 

21CAR- Central Plantation Crops Research Institute, Kasaragod - 671124, Kerala, India 


(vapartha@gmail.com) 


The origin and evolution of coconut, a montypic genus, Cocos nucifera, is 
shrouded with confusion and not mystery. The original home of the crops can 
be researched with information ava ilable on iconography, ancient literature, 
paleobotanical and archeological evidences and more scientifica lly using 
molecular tools. Hugh Harries in his series of articles places Pacific region as a 
centre of origin. The home of coconuts cou ld be somewhere in Asia and would 
have spread fa r and wide. The maritime travelers and sea farers contributed a 
lot to its spread . One of the evidences suggesting the Sout h Indian origin (be 
it primary or secondary) gains support from t he ancient Sangam literature of 
Tamil (200 BCE to 200CE) which rich ly mentions the crops grown in ancient 
Tamil country. One of the main crops mentioned is Coconut. The literature also 
mentions the maritime routes made by the Chola kings to present day Indonesia 
where t hey had built Hindu temples. In Hindu t rad ition, Coconut is one of the 
main offerings to t he Hindu gods. Valmiki Ramayana (300 BCE) mentions about 
Coconutin Kishkinda Kandam and Aaranya Kandam (presentdaySout h India). The 
Naval superiori ty of the Chola Ki ng Rajendra Chola made him to conquer Ma laya 
(Malaysia and Indonesia) in 1025 CEo The invasion also led to the introduction 
of crops li ke Black Pepper. It is interesting to note t hat if Cholas had taken some 
varieties of Coconut from India, it is likely that some of the Malayan varieties 
would have reached India also. Bee Fong Gunn (2016) presented a detai led 
study on origin and dispersal of coconut for her doctora l thesis to Aust ra lian 
National University. She used Bayesian analysis of popu lation genetic structure 
and proposed. Two centers of domestication - Is land Southeast Asia and the 
southern margins of t he Indian subconti nent. She found uncovered evidence 
for admixtures between these populations consistent wit h Aust ronesian trade 
routes from Southeast Asia to Madagascar and Arab tradi ng along east Af rican 
coast. 
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Abstract SlO-01 

A pollination strategy to increase the setting 
of Dwarf x Tall hybrid seed coconut under 

heat and water stress 
c. S. Ranasinghel, K. G. A. P. K. Amarasinghe 2

, D. C. Abeysinghe2and L. Perera3 

lPlant Physiology Division, Coconut Research Instit ute, Lunuwil la 61150, Sri Lanka, 
2Department of Plantation Management, Faculty of Agriculture and Plantation 

Management, Wayam ba University of Sri Lanka, Gonawila (NWP), Sri La nka 
3Genetics & Plant Breeding Division, Coconut Research Instit ute, Lunuwi1la, Sri Lanka 

(sanathanie_ranasinghe@yahoo.com) 

The study assessed the possible infl uence of heat and water st ress around flower 
meiosis on the quality of fema le (Sri lanka Green Dwa rf, SlGD) and male (Sri 
La nka Ta ll, SLT and San Ramon Ta ll , SRT) fl owers and the f ruit set of respective 
hybrids (SlGD x SLT and SLGD x SRT) w ith po ll ination between sim ila rly stressed 
parents and between stressed and non/low stressed pa re nts, under co ntrolled 
hand pollination. Flowers deve loped under eight different stress level s; six w ith 
heat and/or water stress at stages around meiosis and t wo contro ls wi thout 
stress around meiosis w ere selected. One set of fema le fl owers of emasculated 
SLGD opened in the selected eight months were hand-poll inated with SlT and 
SR pollen produced in the same months and, the other set of SlGD palms were 
subjected to reciprocal po llination (stressed fem ale flowers po ll inated with non/ 
low stressed pollen and vise versa) . The qual ity of fem ale flowers and po llen 
varied with the st ress level around meiosis. When the SLGD fema le fl owers 
developed under no stress were po ll inated with the po llen developed under 
same condition, the FS% in both crosses was higher (88% in SLGD xSRT, 78% in 
SlGD x SLT) compa red to t hose poll inated w it h stressed pollen (44% in SLGD x 
SRT, 30% in SLGD x SlT). In contrast, when t he heat and water stressed female 
flowers were po llinated with the pollen produced under same st ress condition 
the FS% was lower (39% in SLGD x SR and 33% in SlGD x SLT) compa red to t hose 
pollinated with non-stressed po llen (57% in SLGD xSRT and 51% in SLGD x SLT). 
The results revealed t wo important aspects; one is the import ance of quality of 
pollen for a successfu l fruit set in t he production of dwarf x tal l seed coconuts, 
and the other is an important strategy to increase t he f ru it set during stressed 
months by using non stressed pollen to pollinate t he stressed female flowers in 
controlled ha nd pollination. 
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Abstract 510-02 

Performance of Dwarf varieties and hybrids 

combinations of coconut in the 


root (wilt) disease prevalent tract 


Regi J. Thomas, M. Shareefa, P. M. Jacob, K. Nihad and R. V. Nai r 

ICAR-CPCR I, Regional Station, Kayamkulam, Krishnapuram P.O., 


Alappuzha 690 533, Kera la, India 

(regijacob@ya hoo.com) 


A field experiment was planted at ICAR-CPCRI, Regional Station, Kayamkulam 

during Ju ly 2009 with three dwarf varieties (MGD, MOD, MYD) and four 

hybrid combinations (CGD X WCT, CGD X MGD, MGD X WCT, MYD X WCT). The 

experimenta l design was Randomized Block Design with three replicati ons 
and 15 palms per replication . The planting material of dwarfs was raised by 

selfi ng. Growth observations recorded during the initia l four years revealed t hat 

hybrid combinations were more robust compared to dwarfs for morphologica l 

characters li ke pa lm height, number of functiona l leaves and palm girt h. Root 
(wi lt) disease incidence recorded four years after planting revealed t hat MGD, 

CGD X WCT, CGD X MGD took up disease on ly to 4.4% whereas MYD X WCT 

recorded 15.6% disease incidence followed by MGD X WCT and MOD with 

11.1% disease incidence. More than 85% flowering was noticed in all hybrid 
combinations w ithin five years after planting, whereas only 50-75% flowering 

was recorded in dwarf varieties. The disease incidence recorded after seven 

years revealed t hat higher incidence of root (wi lt) was noticed in MYD X WCT 
(28.6%) followed by MGD X WCT (25 .7%) and t he lowest disease incidence was 

in 8.8% was in CGD X WCT fo llowed by CGD X MGD. However, MGD recorded 

22.2% disease incidence seven years after planting. Yield performance during 

t he initia l two years of harvest revea led that t he hybrid combinations were 
significantly superior to the dwarf varieties. 
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Abstract 510-03 

Palm diversity in India and the need of 
conserving their genetic resources 

Sa heed Shahul Hameed 

AJ C Bose Indian Botanic Garden, Botanica l Survey of India, Howrah - 711103 


West Bengal, India 


Pa lms are the icons oftropics and stand next to grasses in t he wel fare of human 

beings. From the very beginning, it had developed an intricate relationship with 

the Socio, Economic and Cu ltura l spheres of man. There is no substitute for the 

gracefu lness that pa lm offer. Pa lms tend to attract attention, perha ps beca use 

of their recognisable rather si mple growth form, t heir ecological and economic 

im portance, or indeed simply because of their association with the exotic. Th is 

group in India (wild and natural ised) is represented by 20 genera and about 110 

species (excl ud ing recently introduced and cu ltivated exotic varieti es) among 

wh ich 29 species belonging to 9 genera are endemic to India. The largest genus 

is Calamus followed by Phoenix, Pina nga and the rest wit h a few number of 

species each. In addition, Cocos nucifera, Areca catechu and Elaeis guineensis 

are wide ly cultivated as plantation crops. The genera li ke Borassus, Salacca, 

Nypa, Hyphaene and Rhopaloblaste etc. are co nfined to a solitary species. The 

present paper deal s w ith the distribution and key features of important pa lm 

species growing in India, wi ld and natura lised, thei r possible uses and current 

conservation status both in situ and ex situ. Further, it emphasises the need 

to conserve their genetic resources for effective breed ing and management of 

a llied crops and a Iso for t he benefit of evolving su perior plantation crop varieti es 

in future . 
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)-03 Abstract 510-04 

Phenotypic expression of some hybrids of 
coconut at Central Dry Zone of Karnataka 

31 B. Basavaraju, 3M. Prashanth, 2H. P. Maheshwarappa, lB. G. Prakash and 1R. Siddappa 

1Horticult ure Research and Extension Centre, Arsikere - 573103, Karnataka, Ind ia 


2Central Plantation Crop Research Institute, Kasargod-671124, Kerala, India 

3College of Horticulture, Kola r-563103, Karnataka, India 


(prakash.banavadi@gmaiLcom) 

nan 

vith 
One of the major problems of coconut farmers is the lack of well -adapted and 

t he 
high yie lding coconut varieties and as it is widely cultivated across t he count ry, 

use 
there is need for high yielding and good qua lity genotypes su itable to specific 

mic 
regions. In order to increase th e yie ld and quality of coconut, development of 

rhis 
hybrids are essentia l to bring supe rior combination of desirable traits and they 

110 
are expected to perform wel l over the varieties. Hence, nine different hybrids 

mg 
of coconut were evaluated at HREC, Arsike re during 2010-15 afte r planting 

lUS 
them in 1987 and showed signi ficant differences for growth, yield and qualit y 

of 
parameters against ruling check variety TPT More number of f unctional leaves 

Isis 
were recorded in GBGD x PHOT (33.7 leaves/ pa lm) compared to TPT (32.9 

ca, 
leaves/palm) . Higher nut yield was recorded in GBGD x LCOT (132.3nuts/pa lm/ 

"he 
year) compared to local check (90.1nuts/palm/year). When yield and qua lity 

11m 
parameters were considered, both the cross combinations GBGD x LCOr and 

~ nt 
GBGD x PHor expressed on par the highest values for coconut yie ld, copra 

ed 
content, copra yiel d, oil yield, ba ll copra content an d ba ll copra yi eld as compared 

of 
to other combinations and check variety. This study revealed t hat both GBGD 

ies 
x LCOT) and GBGD X PHOT hybrids are su perior for most of t he parameters and 

hence, are most suitable to this Centra l Dry Zone region. 
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Abstract 510-05 

Sustaining regional coconut diversity through 
ex situ conservation at leG-SA, India 

v. Niral, B. Augustine Jerard, K. Samsudeen, Ganesh, K, Diwakar, Y. and 

P. Chowdappa 


ICAR - Central Plantation Crop Research Institute, Kasargod-671124, Kerala, Ind ia 


(niralv@yahoo.com ) 


ICAR-CPCRI hosts the International Coconut Genebank - South As ia (ICG-SA), 
one of the five mu lti -site gene banks of coconut in which about 91 diverse 
coconut accessions are being conserved in fie ld gene ba nks. The accessions in 
the ICG-SA represent coconut germplasm f rom the host country (Ind ia) as well 
as from Sri Lanka, Bangladesh and t he Indian Ocean Islands. With a focus to 
improve productivity and overa ll profitabi lity to the coconut farmers, research 
at the instit ute has focussed on characterization and uti lization of conserved 
genetic resources for development and identification of high yielding varieties 
and promising lines for future breeding programmes. Descriptor traits viz., 
growth characters, flowering and reproductive t raits and fruit characters are 
recorded to facil itate better understanding of the diversity. Fruit component 
analysis undertaken in selected accessions, including South East Asian, African, 
South American, South Asian and Indian Ocean germplasm, indicated higher 
copra content comparable to SNRT in the Aukchung Ta ll collected from Nicobar 
Tall coconut population. Evaluation of tender nut water quality in selected 
accessions indicated good tender nut water quality with higher tender nut 
water content in Rennellisiand Tall, British Solomon Islands Ta ll, SSAT and Yellow 
Spicata . Development of trait specific genetic stocks viz., a dwa rf green selection 
with good quantity and quality of tender nut water from Coco Bleu Tall, dwarf 
population bearing large, brigh[ apricot coloured fru its with higher tender nut 
water volume from SSAT, a dwarf yellow Spicata from Spicata Tall population 
has been in itiated. The genetic base available in the ICG-SA will sustain the 
collections safely and contribute to t he better uti lization in crop improvement 
research for the benefit of the coconut growers. 
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Abstract 10-05 	 510 -06 

Jgh 	 Biochemical criteria for selection of high 
yielding seedlings from coconut nursery 

S. Shiva shankar1 and K. V. Kasturi Bai 2 
ld 

l lCAR-lnd ian Institute of Horticultural Research, Bengaluru - 560089, India 
2No.221, Promenade com plex, Kanakapura Road, Bengaluru - 560089, India 

ldia 

Coconut is predominantly an open pollinated tree crop which is conventiona lly 
propagated t hrough seedli ngs. Due to its highly hete rozygous nature, the 

:J-SA), 
seedlings exhibit a high 	degree of variabi lit y in yield and related characters. 

iverse Traditiona lly, coconut farmers have used certain morphological characters to 
)ns in 

se lect high yielding seedlings from the nursery. However, the success rate of 
s well 

obtain ing high yielders has been rather low, usually not more than 50%. Hence, 
:us to 

in order to boost the prod uctivity of plantations, it is essentia l to resort to better 
earch 

methods of selection which could ensu re at least up to 80% of high yie lde rs . 
:!rved 

Biochemica l indices which are highly conservative and are not infl uenced 
ieties 

by environmental and cult ural conditions could be employed to ach ieve th is
viz., 

objective. 
'S are 
Inent Biochemical studies conducted over a period of 15 years on a popu lation of 
'ican, one-year-old seed lings raised f rom open pollinated West Coast Tal l variety 
igher and hybrids developed by crossing MDO x WCT, COD X WCT, MYD x WCT and 
,obar transp lanted into the main fie ld at CPCRI, Kasa ragod for monitoring their yie ld 
!cted as adult palms have established that se lection of hybrid seedlings based on 
. nut biochemical criteria provide t he best means of obtaining >80% high yi elders 
!lIow with an average productivity of 100 nuts/yearjpalm. An attractive feature of the 
:tion biochemical method is t hat it is rapid, reliable and relatively easy to perform even 
Iwarf on a large population of seed lings. The procedure does not requ ire expensive 
. nut instrumentation an d hence cou ld be adopted on a large scale for selection of 
ltion high yield ing seedlings in order to ensure uniformly high yield ing population of 
the cocon ut palms t hereby boosting coconut productivi t y. 

1ent 
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Abstract SlP-Ol 

Trait based selection for copra content in Tall 
coconut 

A. Subramanianl, N. Shoba 1 and H, P. M aheshwarappa2 


lCoconut Research Station, Aliyarnagar - 642 101, Tami lnadu, India 

21CAR - Central Plantation Crops Research Institute, Kasaragod - 671 124, Kerala, Ind ia 

(subbi2S @ya hoo.com) 

Coconut (Cocos nucifera L.) is an import ant mu lti-purpose palm widely grown 

in t he tropics, Being a perennial crop, t rait based selection could pave way for 

identification of better mother palms wi th good pre-potency which in turn 

produce good seedlings having high yield potential. Since Tall coconut types are 

grown for their copra, an ana lysis was made on association of morphological 

tra its with copra content in 40 Tall coconut popu lation. In case of vegetative 

trait s, leaf length and petiole length were observed to have significant positive 

correlation wit h copra content (0.435 and 0.340 respectively). This indicates the 

importance of photosynthetic area w it h regard to copra yield of coconut . Among 

t he nut t raits, fresh kerne l we ight and Kernel thickness were observed to have 

signifi cant positive correlation with copra content (0.887 and 0.342 respectively. 

Hence selection for t hese t ra its could result in simultaneous improvement of 

copra content. 
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1 Abstract 	 S1P-02 

Development and evaluation of promising 
Tall x Tall coconut hybrid 

K. S. Vijay Selvaraj\ K. Ganesamurthy\ C. Natarajanl, R. Rajendran l, S. M ohandas1
, 

4M . Jawaharl al2, 	B. Augustine Jerard 3 and H. P. Maheswarappa
a 

lCoconut Research Station & AICRP on Palms, TNAU, Veppan kulam - 614 906, 

Ta mil Nadu, India 


2Horticultural College & Research Institute, TNAU, Coimbatore - 641 003, 

Tamil Nadu , India 
n 

31CAR - Central Island Agricultural Research Institute, Port Blair - 744 101 ,r 
A & N Islands, India 

n 41CAR - Central Plantation Crops Research Institute, Kasaragod - 671124, Kerala, India 

~ 
An evaluation 	trial conducted over 30 years on coconut hybrid combination s 

II has resulted in identi fication of a superior, high yielding Tall x Ta ll hybrid, 
e re leased as national variety VPM 5 involvi ng Laccadive Ordinary Ta ll as fe ma le 
e parent and Cochin China Tal l as male parent. This hybrid is better performing 
::I over ot her hybrids and local check wit h higher nut yield (161 nuts palm-1 year-I), 

:> 	
higher copra out t urn of 24.1 kg palm-1 year-1 and copra yield (4.2 t ha-1 year-I) 

~ 	
with an estimated oil recovery of 2.90 tonnes/ ha under irrigated cond itions of 

Tamil Nadu. The hybrid took on an average of 45 months fo r in itiation of first 

flowering which was earl ier t han ot her Tall x Ta ll hybrids, possess good tender 

"J 

f 
nut water qual ity (TSS 5.5 0 Brix) and with 300 ml of tender nut water. The 

hybrid recorded 44 percent more nut yield, 48 percent more copra yield and 

48.2 percent more oil yield over the released Tall x Dwarf hybrid 'VHC 1'. The 

seedlings of this hybrid are more vigorous, producing higher number of leaves 

within 12 months, having higher leaf area and dry weight indicati ng precoci ty 

in growth and deve lopment. The flowering, morphological and fruit component 

traits of VPMS hybrid were compared w ith parental palms and found superior. 

The characteristics of this hybrid and its performance indicated the potential 

to increase t he productivity and over all coconut production . Molecular finger 

printing studies showed t hei r parental confi rmation. 
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Abstract SlP-03 

Evaluation of coconut cross combinations 
suitable for Andhra Pradesh 

G. Ramanandam 1
, K. Ravindra Kumar!, E. Padma1

, M . Kal pana 2 and 
3H. P. Maheswarappa

lAICRP on Palms, Horticultura l Research Station, Am bajipeta, Dr. Y. S. R. 
HorticulturalUniversity, AndhraPradesh, India 

2Horticultura l Research Station, Vijayara i, West Godavari, Andhra Pradesh, Ind ia 
3Project Co-ordinator, AICRP on Pa lms, CPCR I, Kasaragod, Kerala, India 

In coconut, t he palms are broad ly grouped into two categories based on 
stature and breedi ng habit viz., Tall and Dwarf types. The Ta lis are often cross 
pollinated and commercially grown for production of copra and oil wh ile the 
Dwarf types are self poll inated and usually grown for t endernut, ornamental 
and breed ing pu rpose. In general, Tai ls are medium to high yielders where 
as dwarfs are medium to low yielders. To exp loit hybrid vigour an evaluation 
t ri al was conducted at AICRP on Pa lms cente r, Ambaj ipeta invo lving different 
coconut cross combinations namely ECT x MGD, GBGD x ECT, GBGD x FJT, GBGD 
x PHOT, GBGD x LCOT, ECT x GBGD (Godava ri ganga) as control for a period of 26 
years. Th e results of t heir performance lead to identifi cati on of t wo superior 
Dwarf x Tal l hybrids su itab le for the st ate of Andhra Pradesh. The observations 
revealed that t he hybrids GBGD x Lcor followed by GBG D x PHOT were found 
superior over hybrid check (ECT x GBGD). The cross combinations GBGD x LCOT 
and GBGD x PHOT recorded signifi ca ntly higher nut yield (136 and 125 nuts/ 
palm/ year), high copra out t urn (3.8 t and 3.7 t /ha/year) and estimated oil yield 
of 2.7 t / ha and 2.6 t/ha respectively. The pa lms of t hese hybrids are semi tall, 
precocious (comes to bearing in 40 -50 months after planting), having good 
te nder nut water content (346 & 395 ml per tender nut) wit h TSS (5.6 & 6.20 
Brix). Owing to it s superio r performance with respect to nut yield, copra out put 
and oil y ie ld and te nder nut qualities over hybrid check indicat es their potenti al 
to increase the production and productivity of coconut in And hra Pradesh . 
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Abstract SlP-04'-03 

Geographical distribution of Dwarf coconut 
(Cocos nucifera L.) population 

Samsudeen, K. and Niral, V. 

ICAR-Centra l Plantation Crops Research Institute, Kasaragod 671124, Kerala, India 


(samsulO@rediffmai l,com ) 


Coconut (Cocos nucifera l. ) is a livelihood crop for mi ll ions of people in the t rop ical 

and sub-tropica l world. Dispersal of coconut has been aided by both natu re and 

man, through ocean cu rrents and huma n migrations in prehistoric times. Two on 
)SS major forms of coconut, Talis and Dwarfs, have developed duri ng the course of 

he evolution. The commonly cultivated ones are Tall types. The Dwarf types, which 
tal 

are suggested to have originated f rom Tall type by mutation or inbreeding or 
're 
on bot h, are sparingly distri buted . Evolution and diversification of Dwarf coconut 

!nt were not restricted to any geographical region but occu rred in many coconut 
;0 populations arou nd the world. Dwarf coconuts are encountered in countries 
26 

like India, Malaysia, Sri Lan ka, Nigeria, Brazil, the Ph ilippines, Thailand and or 
ns Fiji. Though Dwarf coconuts developed in many places, t hei r proportion in the 

ld world coconut popu lation is not more t han five pe rcent. Diversity encountered 
)T 

in dwarf coconut populations in different geographica l regions includes that for
sl 

husk content, resistance to diseases and pests, sweet tender nut water, copra ld 
II, and nut yield . In India, Dwarf coconut populations have been identified f rom 
)d va rious geographica l locations like West coast, East coast, Lakshadweep Islands 
2° 

and Andaman & Nicobar Islands. Occurrence and distribution of Dwa rf cocon utJt 
al popu lation is discussed in the paper. 
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Abstract SlP-05 

Kalpa Sreshta - a promising Dwarf x Tall 
coconut hybrid 

B. Augustine Jerard\ V. Niral\ K. Samsudeen 1, T.B. Basavaraju2, M . Prashanth2and 

H.P. Maheswarappa1 


l lCAR-Central Plantation Crops Research Institute, Kasaragod 671124, Kerala, India 

2AICRP on Palms, Arsikere, Karn ataka, India 


(jerard ba@yahoo.com) 


An experiment was planted at ICAR-CPCRI and AICRP on Palms Cent re at Arsi kere 

in 1991 with four hybrid combinations of coconut, along with a contro l, with 

the objective of identifying high yield varieties. Analysis of th e stabi lized yield 

data, under irrigated conditions, revea led superiority of the hybrid involving 

INO 058S as fe male parent and IND 125S as male parent and was selected for 

va riety release as "Kalpa Sreshta". The average annual nut yield of this variety is 

167 nuts/pa lm/annum, with estimated annua l copra out turn of 35,9 kg/ palm/ 

year (6.28 t/ha) . Kalpa Sreshta is superior to the earlier released 0 x T hybrid 

Chandra Sanka ra (COD x WCT), wit h 35 .75% more nut and 30,29% more copra 

yield over Chandra Sankara. Kal pa Sreshta palms are characterized by vigorous 

growth habit, regu lar bearing, higher rate of spathe production, high nut yield, 

green coloured f ruits, more female flowers/inflorescence and good quality of 

tender nut water. The palms, under ra in fed conditions, commence flowering in 

6-7 years after planting, wh ile under irrigated cond itions fl owering is expected 

w ithi n 4 years after pla nting. The tender nut water content is around 368 ml 

and good in taste with TSS of 5.890 Brix, total sugars - 5.81 g/lOO ml and amino 

acid -1.34 g/lOO ml, sodium - 33.3 ppm and potassium - 2081 ppm. The average 

copra content is 215 g and oi l content is about 64.1%. Ka lpa Sreshta is found 

to be high yield ing under irrigated conditions both at CPCRI Kasaragod and at 

AICRPP Centre, Arsikere and is recommended for cu ltivation in the coconut 

growing t racts of Kerala and Karnataka. 
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)5 	 Abstract SlP-06 

Kalpa Shatabdi - A promising dual purpose 
coconut variety 

V. Niral, B. Augustine Jerard, and K. Samsudeen 
ICAR - Central Plantation Crops Research Institute, Kasaragod 671124, Kerala, India 

(niralv@yahoo.com) 

An experiment was planted at ICAR-CPCRI in 1990 w ith 10 lines of cocon ut, 
along with a control (WCT), wit h the objective of identifying high yielding 

'e selections fo r development of improved varieties. Analysis of the stabil ized six 
!h year yield data, indicated sign ificant variation among the accessions. Selections 
d from San Ramon Tall, Kenya Tall, Federated Malay States Tall, Ph il ippines Lono 

g Tall, Palawan Tall and Fiji Ta ll recorded sign ificant ly higher yield than West Coast 

Ir Tall (local co ntrol ), with more t han 24 kg copra/palm/year. The SNRT selection 

s in addition to recording the highest copra yield, also has large fruits wit h high 

tender nut water content (612 mi l, average copra cont ent of 272 .9 g and is / 
j 	 recommended for re lease as Kalpa Shatabdi, a dual pu rpose va riety (copra and 

tender nut). Kalpa Shatabd i gives high copra out t urn of 28.65 kg/pa lm/year or 

:; 	 5.01 t copra/ha, with esti mated oil yield of 18.34 kg oi l/pal m or 3.21 t / ha. The 
variety gives 61.14% more copra out t urn and 54 .33% more oi l yield per hectare 

than t he local check. The variety produces an average yield of 105 nuts/palm/ 
year. The palms are regular bearers and com mence flowering six years after 

planting under recommended package of practices. The pa lms are categorized 
as tall with slight bole at t he base. The stem is stout with higher girt h, cl osely 

arranged leaf scars. The variety bears greenish yellow, large sized fruits and the 
dehusked fruit s are round in shape. The seedlings are vigou rous, producing 

more number of leaves withi n 12 months (9-10), and characterized by higher 
collar girth and seedli ng height. The palms of this selection recorded lesser 

incidence of rhinoceros beetle damage when compared to other accessions 

in the trial . Kalpa Shatabdi is su it able for cultivation in the coconut cu ltivation 
tracts of Kera la, Karnataka and Tamil Nadu and has the potential to enhance 
coconut productivity and profit abil ity in the count ry. 
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Abstract SlP-D7 

Characterization of coconut germplasm and 
varieties for DUS testing 

Gayathri u_ K., V. Niral, Yashashwini, K. Samsudeen, SA Jerard 

ICAR - Centra l Plant ation Crops Research Institute, Kasa ragod 671124, Kerala, India 


(gayathrikarkera88S@gmai l.com} 


A study on the Juvenile growth characters, such as palm height, girth, length of leaf, 

petiole length, length of leaf bearing portion, leaflet count, leaflet length, leaflet breadth, 

annual leaf production, total leaves on the crown were recorded in 22 coconut lines, 

including germplasm accessions and released varieti es planted during 2013 at closer 

spaci ng (4m x 4m and 6m x 6m), for ch aracterisation and generation of characterisation 

DUS descripto r data_ Analysis of variance indicated significant difference between 

the t reatments, for t he characters viz; palm height, gi rth, t otal lea f length, length of 

petiole, length of leaf bearing portion, leaflet cou nt, leaflet length, lea flet breadth, 

number of leaves in produced in year. Variabi lit y was negligible for the total leaves on 

the crown. Palm height, length of petiole, length of leaf bearing portion and total leaf 

length were significant ly higher in Kalpa Mitra and lower in Chowghat Green Dwarf_ 

Chandra Kalpa was found to be have more leaflets and also longer leaflets among t he 

va rieties stud ied, whi le significantly broader leaf lets was recorded in Kalpa Dhenu. The 

accession Federated M alay States Tall was fou nd to have significa ntly higher trunk girt h 

in t he present study as compared to than the rest of the coconut accessions. Number of 

leaves prod uced in one year also showed significant variation is higher leaf production 

in Chowghat Green Dwarf and significantly lower leaf production in West Coast Tall. No 

significant differences in t he growth characters was observed during t he current year 

among t he two different spacings 3dapted, due to lesser canopy size in the juvenile 

stage of growth. Information un growth characters recorded on germ plasm/varieties 

wi ll aid in development of descriptors and in formulating appropriate strategies for 

coconut improvement, as well as production technologies_ 
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Abstract SiP-DB 

ld Pink husked coconut selection - a trait of 
promise 

ndia 
B. Augustine Jerardl, V. Ni ral 2

, K. Samsudeen2and Gayath ri, U. K.2 
lCoconut Consultant to Govt of Fiji under ITEC-MEA, Govt of India, Koronovia 

Resea rch Station, Navsori, Fiji 
2lCAR-Central Plantation Crops Research Institute, Kasaragod 671124, Keral a, India 

f leaf, (niralv@yahoo.com) 
~adt h, 

li nes, A coconut palm bearing f ru its with pink co loured mesocarp was identified 
: Ioser at ICAR-CPCRI, fro m San Ramon Ta ll population, fo r exploitation in breeding 
iation programme to develop new tender cocon ut varieties, Tender nut water content 
,ween was observed to be 600 ml and copra content 260 g. The male and female 
:th of flowers and fruits fro m all bunches of t he palm exhibit t he ring of pink colour 
adth, over the su rface of f ruit s bel ow the tepa ls, slight ly extending outward s, It was 
es on observed t hat when the tender fruits are trimmed, husk fi bres also exhibit the 
I leaf colour ra nging f rom intense to light pink f rom outer to inner side giving an 
warf. attractive appearance. The pink co lour also appea red on the inner surface of 
g the the young fruit s of 3 t o 5 months age. However, t he pink colour is exhibited only 
,. The in a proportion of male fl owers: Two types of ma le flowers having differently 
girth coloured anther fi laments, one with dark pink and another with normal yell ow 
lerof were observed. Although few cocon ut palms bearing pink ringed fru its have 
:tion been reported earlier from India and Phili ppines belonging to West Coast Ta ll 
I. No population, East Coast Ta ll population, Ye llow Dwarf and Ph ilippines populations, 
'year there have been no reports about the differential colour of male fl owers in an 
~ nil e inflorescence, wh ich presents a new line of t hought fo r fu rther investigating 
~ties the tra it. However, no morphological difference cou ld be seen on size of male 
; for flowers and anthers, but fl owers with pi nk fi laments could be easily identifi ed 

even at unopened stage as t he pink ti nge is present in t he bottom of tepa ls. 
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Abstract SlP-09 

Morphological characterization of coconut 
seed nuts a nd seed Iings 

Diwakar Y. \ Vipin Ku mar M. S.l, Samsudeen K.2, Niral V. 2 

llCAR - Central Plantation Crops Research Institute, Research Centre 


Kidu - 574230, Karnataka, Ind ia 

2lCAR-Centraf Plantation Crops Research Institute, Kasaragod - 671124, Kerala, Ind ia 


An experiment to characterize important seed nut and seedling morphological 

characters of three tall (POT, LCT and WCT) and four dwarf (MGO, MYO, CGO 

and COO) coconut populations under breeding behavior study was conducted 

at ICAR-CPCRI Research centre, Kidu, Karnataka, India during 2015-16. Three 

palms under each variety were identified for collecting seed nuts and their 

cha racterization. Fifteen nuts were collected from each palm and were sown 

in poly bags after recording nut characters. Among the varieties POT seednuts 

were found to be superior in terms of germination (27 OAS), nut weight (1200 

g) and nut width (17.45 cm). They also found to exhibit significantly profound 

seedling vigour in terms of maximum plant height (105 cm, 167 cm and 238 

cm), maximum collar girth (3.34 cm, 5.06 cm and 6.62 cm) and more number 

of spl itted leaves (0, 1.8 and 3.3) at six, nine and twelve months after sowing, 

respectively. The superiority for the said characters was followed by MGO with 

added quality of more number of leaves (6,13 and 6.77) at nine and twelve 

months after sowing, respectively. On the other hand seed nuts of WCTweighing 

optimally with medium size, comparatively took highest number of days (109 

days) for germination with average seedling vigour. 
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Abstract Sl P-10 

Seasonal and varietal specificities in floral 
development and pollen characteristics of 

coconut (Coconut nucifera L.) 
Samsudeen K. , Oeepa P., Nirmala A. and Chandran K. P_ 


ICAR-Cent ral Plantation Crops Research Institute, Kasaragod 671124, Kerala, Ind ia 


(samsu lO@rediffmail.com ) 


Coconut is a perennial crop t hat produces one inflorescence in each leaf axi l 

th roughout the year. Approx imately 12 to 14 inflorescences are produced in a 

year. Seasons in a year influence inflorescence production as we ll female and 

male flower behaviour of coconut varieties . Seasonal and varietal specificities 

are important factors for developing cross combinations in coconut. The 

information is required for selecti ng suit ab le varieties as parents in a cross 

as well as for deciding time of the year for doing t he crossing. Four seasons 

considered for the study were South West monsoon, North East monsoon, 

winter and summer. Four varieties studied are West Coast Tall (WCT), Laccadive 

Ordinary Ta ll (LCTt Chowghat Orange 

Dwarf (COD) and Malayan Yellow Dwarf (MYD) . Duration of fema le flower 

receptivity changes with variety and season of the year in which the bunch 

opens. Female phase lasted more days in dwarfs compared to tails and the 

duration was reduced in summer for all varieties. Pollen yield and germination is 

infl uenced by the variety and season. Pollen yield and germi nation was more in 

North East monsoon and winter seasons than in other seasons. More quantum 

of po llen produced and faster growth of pollen tube as revealed in this study may 

provide competitive advantage to tall varieties to contribute more to diversity in 

a mixed population. These factors may account for some of the variability found 

in a progeny of dwarf parent in spite of overlapping ma le and female phases 

aiding self pollination. 
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Abstract SlP-l l 

Innovative approach for pollination in coconut 
(Cocos nucifera L.) - whole spikelet method 

Samsudeen K., Deepa P. , Ni rmala A. and Chandran K. P. 

ICAR-Central Plantation Crops Research Institute, Kasaragod 671124, Kerala, India 


(samsu10@rediffmail.com) 


Hybrid seed production in coconut is a laborious process that involves climbing 

the pa lm many times. Any alternative that reduces the number of climbing 

will make the whole process more cost effective by way of economizing labour 

component. Among the various steps of crossing, pollen application alone 

requires three to five climbing. A study was conducted to find the suita bility of 

detached whole spike with intact male flowers in poll ination. A detached whole 

spike was observed in laboratory cond ition for seven days. Pollen shed f rom the 

spike was quantified and tested for germination . It was observed that pollen 

release increased gradually and then decreased. Pollen germination was up to 

80% on the first day which reduced to below 20% after six days. Following the 

positive results from laboratory, a field experiment was conducted to find out 

setting of fruit when whole spike was used for pollination. West Coast Tall (WeT) 

and Chowghat Orange Dwarf (COD) were used in the study. Whole spike was 

tied to emasculated inflorescence and observed for fruit development. Fruit set 

could be obtained on par with the t rad itional method. Whole spike method 

developed here will reduce the number of cl imbing for pollen application to 

one instead of four or five required in traditional method . Moreover, pollen 

processing required in the present method ca n be complete ly avoided. The 

method will reduce the cost of hybrid seed production in coconut approximately 

to one third by reducing the labour cost to one fi fth. 
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Abstract SlP-12 

Seedling age in selection of quality planting 
material in coconut (Coconut nucifera L.) 

varieties 

Samsudeen, K" Nirmala, A., Deepa, P. and Chandra n, K. P. 

ICAR-Central Plantation Crops Research Institute, Kasaragod 671124, Kerala, India 


(samsu10@rediffmail.com) 


Coconut (Cocos nucifera L.) is a perennia l crop wit h 4 - 6 years juvenile period 

and nearly 80 - 100 years of productive life. Seedling selection is very important 

in real ising the production potenti al of a variety. Seedling height, gi rth and 

number of leaves are t he major criteria used fo r seedling selection . Based on 

these characters seedling standards at twelve months from sowing are available 

for tali s, dwarfs and hybrids. Standards for individual varieti es are not avai lable 

at present. In this work, 21 cultivars including eight dwarfs, four hybrids and nine 

tails were studied for developing standards. Seed lings are norma lly se lected at 

the age of one yea r f rom sowing. There are sit uations where early selection at 

the age of six or nine months required for planting in certain field condi tions. 

Seedlings in the age group of six and nine months along with 12 months are 

studied to explore t he possibil it y of early se lection of seedlings. Corre lation 

of characters in six and nine month old seedling to that of twelve month old 

seedlings showed difference among varieties studied. When a selection method 

was used by setting 70% selection based on each character, 65% seedlings 

were common in three stage selections. Variety wise analysis showed t hat COD 

seedlings could be selected at 6 months with 88% accuracy whereas in WCT, 

only 40% seedlings selected at 6 month stage were matching with 12 month 

selection. The analysis also revealed that by reducing the selection to 50% (by 

increasing selection cut off for each character), seedling selection at 6 month 

stage could be practised with better selection accuracy. 
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Abstract S2L-Ol 

Identification and application of nonhost 
immunity genes in enhancing disease 

resistance 

Madan K. Bhattacharyya 
Depa rtment of Agronomy, Iowa State University, Ames, Iowa 50011 

(mbhattac@iastate.edu) 

Host specific resistance has been pl aying a major role in securing constant food 

supply. A series of res istance (R) genes encode race-specific or culti var-specific 

resistance. It is becomi ng evident that all most all R genes isolated to date 

encode nucleotide binding-leucine rich repeat (NB-LRR) conta ining proteins. 

Unfortunately, R genes are short-lived and usua lly confer resistance against only 

a set of physio logical races or iso lates of pat hogens. Breedi ng crop plants for 

disease resistance (R) genes is a constant struggle for plant breeders. 

Nonhost resistance (NHR) provides durable and broad-spectrum immunity of 

a plant species against all races or isolates of a non-adapted pathogen species. 

For example, soybean is immune to all maize pathogens and the model plant 

Arabidopsis tholiono is immune to soybean pathogens. It is widely considered 

that nonhost resistance mecha nisms are multilayered and are strategically 

em ployed by plant species in response to non-adaptive pathogens. Unfort unately, 

very little is known about NHR. Arabidopsis has been shown to use two distinct 

mechanisms to confer nonhost immunity against the ba rley pathogen Blumeria 

gram in is f. sp. hordei governed by three genes, PEN1, PEN2, and PEN3. PENl 

encodes a syntaxin protein involved in vesicular transport of free radicals to the 

penetration sites to suppress growth of the invading powdery mildew pathogen 

B. graminis f. sp. hordei. PEN2 and PEN3 work in a team; PEN2 encodes a glycosyl 

hydrolase that generates toxic products from glucosinolates during infection. 

The toxic antimicrobial products are then translocated into the infection sites by 

the ABC transporter encoded by PEN3. 
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We have demonstrated that the oomycete pathogen Phytophthora soja t hat 

causes root and stem rot in soybean can penetrate single ce lls ofthe Arabidopsis 

penetration defi cient mutant, penl -1 that lacks PENl fu nction. P. soja, 

however, ca nnot penet rate the wild-type ecotype Columbia-D. To understand 

the complexity of Arabidopsis nonhost resistance mechanisms against the 

soybean pathogens, P. sojae and Fusarium virguliforme, a muta nt screen was 

undertaken in penl-1 background to identify mutants t hat are infected by P. 

sojae. Over 3,500 individual mutant families were generated by treating over 

6,000 penl -1 seeds wit h ethyl methanesulfonate (EMS). Thirty putative P. sojae 

suscepti ble (pss) mutants, pssl t hrough pss30, showing visible necrosis following 

inoculation with P. sojae zoospores were identified. Fourteen of these muta nts 

are also susceptible to the fu nga l pathogen F. virguliforme that causes sudden 

death synd rome (SDS) in soybean. We have applied a novel map-based cloning 

approach based on mappi ng, sequencing of the pss mutants, characterization 

of T-DNA insertion mutants and complementation analyses, and cloned five 

Ara bidopsis PSS1, 5, 21, 25 and 30 genes that are required for Arabidopsis 

NHR immu nity against P. sojae and F. virguliforme. PSSl encodes a glycine-rich 

protein and is localized to plasma membrane. PSS5 encodes vesicle associated 

membrane prote in 724 (VAMP 724). PSS21 encodes an ABC1-l ike protein. PSS25 

encodes a member of t he BEL family of homodeodomain protein (BlH2). PSS30 

encodes a fol ate t ra nsporter (AtFOLT1) localized to chloroplasts. We have shown 

that two T- DNA-insertion Arabidopsis folate biosynthetic pathway mutants are 

compromi sed also in nonhost resistance against P. sojae. The loss of nonhost 

immunity in pss30 and folate biosynt hetic mutants to P. sojae was rescued 

by feeding the mut ants wit h fol ic acid. PSS30 is also required for expression 

of effector triggered Arabidopsis host resistance aga inst a bacterial pathogen. 

Following P. sojae infection, folate rapid ly accumulates in soybean presumably 

to induce effector-triggered as well as basa l resistance. 

To determine the utility of nonhost resistance encoded by PSS genes in enhancing 

disease resistance, we generated transgenic soybean lines for all five PSS genes. 

All five PSS genes except PSS25 enhanced SDS resistance in transgenic soybean 

plants suggesting possible application of NHR in enhancing disease resista nce in 

crop plants. 

29 



3rd Inter national Symposium on Cocon ut Research and Developtnent ~ 
. ~. ,.10 - 12 December 20 16, ICAR - CPCRI, Kasaragod 

Abstract AbstS2L-02 

Application of DNA technology in the genetic I 
improvement of coconut: Current status and 


future possibilities 


S. A. C. N. Perera and L. Pe rera 

Coconut Research Institute, Lun uwila, 61150, Sri Lan ka 

The discovery of restriction enzymes and the polymerase chain reaction (peR) 

provided the opportunity to distinguish genetic differences among organisms at Rec 

DNA sequence level, t hrough molecular markers. Estimation of genetic diversity, the 

establishment of genetic relationships, DNA fingerprinting, identifi cation of iml 
somoclonal variation, genetic resource management, construction of phylogeny Th~ 

are some of the accomplishments of DNA technology wh ile marker-trait inc 
associations and genetic linkage maps construction for marker assisted selection re r 
are in progress. Molecu lar markers generated through various techniques such 

tQ)~ 

as RFLP, RAPD, AFLP and SSR have been adequately used to study coconuts. 
re\ 

Overa ll a very high level of genetic diversity has been found in coconut and most 
alt 

diversity observed in out-breeding Tai ls. Genetic variation between popu lations 
ba 

was more in Dwarf coconuts compared to Tails. Genetic re lationship studies 
St E 

revealed two major groups of Tai ls, one comprising of Southeast Asia and the 
cnPacific Tails and other comprising South Asia and Africa Talis. The Dwarfs, in 
pncontrast, formed a separate group, w ithin the former group, indicating Dwarfs 

originated from Tall form. Fingerprinting of individ uals, variety identification 

and hybrid testing are some of th e other accomp lishments (using molecular 

markers) in coconut while a linkage map with identification of QTL for yield 

parameters has also been developed. With the recent advances in massive scale 

sequencing, comparative genomics, bioinformatics and transciptomics, there is 

a very high potential for coconut breeding to be taken to very high standards 

fo r more targeted genetic improvement to meet the cha llenges in cu ltivating 

coconut. 
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Abstract S2L-03 

Introduction of cryobiotechnology in plants 
and its application to coconut germplasm 

Haeng-Hoon Ki ml , Cristeta Cueto2 and Anitha Karun3 


lSu nchon National University, Suncheon 540-742, Korea 

2Philippine Coconut Authority-ARC, Banao, Gu inobatan, Albay 4503, Philippines 


31CAR - Central Plantation Crops Research Insti t ute, Kasaragod671124, Kerala, India 

(cryohkl m@sunchon.ac. kr) 


Recent advances in developing cryopreservation met hodo logy has underpinned 

the wider application of cryogenic storage for t he long-term conservation of 

important agricult ural crops such as potato, banana, garl ic, fruit t rees, etc. 

The use of cryotherapy for the production of virus-free plant material s is also 

increasing. The cha llenge in developing cryopreservation methods, however, 

remains, for example, due to intolerance of some materials to desiccation, and 

toxicity of most widely used cryoprotectant solutions. Th is presentation briefly 

reviews the existing met hodology for plant cryopreservation and suggests 

alternative approaches to t he development of cryopreservation protocols 

based on the initia l characteristics of plant materials, and introducing specific 

steps in a droplet-vitrifi cation method. It wil l also cover t he current status of 

cryopreservation studies on coconut germp lasm, with especia l emphasis on 

precult ure-desiccation and vitri fi cation methods. 
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Abstract 520-01 

In vitro shoot regeneration from immature 
inflorescence of coconut 

M , 5hareefa 1
, Regi J. Thomas1

, J.5, 5reelekshmP, C, R. Raju1 and Anitha Karun 2 


llCAR - Central Plantati on Cro ps Research Institute, Regional Station, 

Kayamkulam - 690 533, Kerala, India 


21CAR - Cent ral Plantati on Crops Research Institute, Kasaragod 671124, Kerala, India 


(hishareefa@gm ail.com) 

A technology for mass propagation of coconut is needed for large scale 

production of elite coconuts required for establishment of gardens of disease 

resistant varieties as well as replanting of existing senile or diseased plantation. 

As coconut is a cross poll inated crop propagated only by seed, tissue culture has 

been the only possible clona l propagation method availa ble. Over the past few 

decades, t he problem of cloning cocon ut has been addressed in a number of 

research centres worldwide. However, the success has been very limited. Th is is 
due to very poor response of coconut tissues to in vit ro conditions and thus it is 
classified as one of the most recalc itrant species to regenerate in vitro . Immature 
infl orescence has shown to be a promising source of explants for cocon ut tissue 
culture. In the present study, fo ur different inoculation media combinations were 
eval uated. Immature inflorescences of 2-12 em size were collected from West 
Coast Tall pa lms and the rachi lla segments obtained from these inflorescences 
were cultured on the above media. M aximum response was obtained in Y3 

media supplemented with 1 ppm 2,4-D (92 %) fo llowed by Medium 72 with 10 

ppm Picloram + 10 ppm Put ricine + 1 ppm TDZ ( 87 %). Trans luscent outgrowths 

developed directly from t he floral buds within four weeks of culturing in dark 

condition. The cultures in Y3 media su bcult ured into t hree different media (Y3 

I, Y3 II and Y3 III). Shoot like out growth was more in Y3 III (66%) followed by 

Y3 I (42%) . After 8 months incubation in dark, the cu ltures were tra nsferred to 

Y2 MS I and Y2 MS II and grad ua lly shifted to light condition . Shoot regeneration 

was more in Y2 MS supplemented with lppm each of NAA and BAP. The study 

indicated the feasibility of developing an in vitro plant regeneration protocol 

with the use of immature inflorescence of coconut as the explants. 
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Abstract 520-02 

Genotypic variability in coconut embryo 
cryopreservation 

Anit ha Ka run, K. K. Sajini, K. s. Muralikrishna and M . K. Raj esh 

ICAR - Central Plantation Crops Research Institute, Kasaragod 671124, Kerala, India 


(anithakarun2008@gmail .com ) 


The development of a viable cryopreservation st rategy for coconut requires 

optimization of protoco l suitable for specific explants such as zygotic/somatic 

embryo, embryonic axis or shoot apex. In recalcitrant seeded coconut , desiccation 

tolerance exh ibited by its zygoti c em bryos makes them an ideal exp lant for 

cryopreservation. A sol uti on based vit rifi cation protocol (PV53) has already been 

developed by ICAR-CPCRI for coconut zygotic em bryo cryopreservation. The 

adaptability of this protocol is to be tested for wide range of accessions so t hat 

the protoco l can be incorporated along w ith other prot ocols among international 

laboratories engaged in conservation programmes. In t he present study, the 

PVS3 protocol was va lidated in 10 coco nut accessions (Chowghat Orange Dwarf, 

Cameroon Red Dwarf, Chowghat Green Dwarf, Malayan Yellow Dwarf, Ma layan 

Orange Dwarf, Kulasekharam Green Dwarf, Federated M alay States Tall, St rai t 

Settlement Apricot Tall, TJptur Tall, Java Ta ll and one hybrid (Ma layan Yellow 

Dwarf X West Coast Ta ll). Plantlet deve lopment after cryop reservation ranged 

from 3 to 40% depending upon the accessions. The result obtained from t his 

study cou ld be utilized for sharing the met hodologies in setting coconut cryo 

gene banks in different laborator ies internationally . 
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Abstract S20-03 

Comparative proteome analysis of zygotic and 

somatic embryogenesis in coconut 


(Cocos nucifera L.) 


K. Lakshmi Jayaraj, M.K. Rajesh, U. Bhavyashree and An itha Karu n 
ICAR-Cent ral Plantation Crops Research Institute, Kasaragod, Kerala, India 

(Iaksh mikjayaraj@gmail.com) 

In t he present study, proteins expressed in t he different developmental stages 

of somatic (SE ) and zygoti c (ZE) embryos were identified by combining the 

one-d imensional SOS-PAGE gel elect rophoresis w ith matrix associated laser 

desorption ion ization time of fl ight mass spectrometry (MALOI-TOF/ TOF MS). 

SOS- PAGE analys is showed t hat the number of protein bands resolved in the 

different stages studied were higher in SE (27-29 bands; 15-100 kOa) than in 

ZE (19-23 bands; 15-120 kDa). Seven major protein ba nds were observed to be 

common in SE and ZE; of t hese, four were identi fied as 6-phosphogluconate 

dehydrogenase (54.9 kDa), LI M -domain containing protein (24.49 kDa), 

thioredoxin (15.6 kOa) and glyci ne rich cell wall st ructural protein (12.78 kDa), 

wh ile the other three were uncharacterized proteins. Three unique proteins 

identifi ed in ZE viz., eta-carotene desaturase (64 kDa), adenylate ki nase (26.67) 

and AT5G11810-l ike protein (25.77) . The important proteins identified in the 

different stages of SE were eukaryoti c initiation factor 4A (eIF4A) and aldo- keto 

red ucatse.The former was present in t he stages of somatic embryo, meristemoid 

and embryonic shoot meristem whereas the latter was present throughout t he 

different stages of SE. The accumulated evidence of eukaryotic initiation factor 

4A during the somatic embryo development indicates t hat protein metabolism 

is a key factor in SE, especially during the late stages of embryo development. 

The identification of proteins t hat are differentially expressed during SE and ZE 

could provide information contributing to understanding in vitro recalcitrance. 
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Abstract S30-04 

Development of genic SSR marker resources 

from RNA-Seq data in 


coconut (Cocos nucifera L.) 


M. K. Rajesh i, A. K. Mahat02, p, Preethii, Shafeeq Rahmani, B, A. Jerard3, 

Anitha Karun1

, P. Chowdappa 1 and N. K, Singh2 


l lCAR - Central Plantation Crops Research Institute, Kasaragod, Kera la, India 

21CAR - National Research Centre on Plant Biotechnology, New Delhi, India 


31CAR - Central Island Agricultural Research Institute, Port Blair, A & N Islands, India 

(mkraju .cpcri@gmail.com) 


Coconut is an im portant plantation crop w hich sustains marginal and f ragi le 

ecosystems in t he tropics, In spite of its economic sign ificance, genomic resou rces 

are limited in cocon ut. In t his study, w e have utilized three sets of t ranscriptome 

data (two from leaf and one more embryogenic ca llus), generated from Iliumina 

Hi-Seq 2000 platform, fo r identifi cation and ch aracteri zation of microsatell ite 

markers in the species. Tr inucleotide motifs were the most abundant re peats 

followed by di-, tet ra-, hexa- and penta-n ucleotide re peats. Based on these SSR 

containing sequences, peR primer pairs w ere designed for t he 5SR loci and a set 

of randomly selected 120 primer pai rs w ere further used for characterization. A 

majority of t hese markers showed cross-transferabil ity across t hree cu ltivated 

pal ms viz., arecanut , oil palm and date pa lm, t hereby expanding t heir utility. 

A set of 10 po lymorphic EST-SSR markers were used to study t he genetic 

relati onsh ip among 50 coco nut accessio ns (25 each of t ails and dwarfs). UPGMA 

dendrogram showed, in general , d istinct cl ustering of accessions based on 

their geograph ic affin ities. We have also generated a comprehensive database 

incorporating information of gene-based SSR (EST-SSR) markers, Th is study 

provides a det ailed insight into f requency, t ype and distribution of SSRs in the 

genic region of coconu t . Th e com prehensive set of nove l genic-SSR markers 

developed in this study wou ld form an import ant genomic resource for diversity 

analysis and association mapping studies in coconut. 
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Abstract S2P-Ol 

Feasibility of collection and cryopreservation 
of coconut pollen during monsoon months for 

hybrid seed production 

Anitha Karun, K.K. Saj ini, K.S. M ura likrishna and M .K. Rajesh 

ICAR - Centra l Plantation Crops Research Institute, Kasaragod 671124, Ke rala, India 


(anithakarun2008@gmail.com ) 


The coconut pollen is main ly utilized for producing hybrids for supply to the 

farmers and also for the creation of varia bility by breeders. The demand from 

the fa rmers for quality hybrids is always high . The hybrid seed production starts 

afte r the end of the rainy season, usually from November to May in Keral a 

State, India , In order to util ize the pollen during rainy season, a two step drying 

technique was standardized in the present study so that pollen from hea lt hy 

po llen parents could be collected and stored under cryogenic condition for 

it s effective util ization for hybrid seed production a two step drying process, 

followed by cryogenic storage, resulted in 37 to 74 % germination in West Coast 

Tall (WCT) and 22 to 30 % in Chowghat Orange Dwarf (COD). The same poll en 

from WCT utilized for poll ination in COD resulted in 8 % nut set using desiccat ed 

pollen whereas it was 9.5 % with cryopreserved pollen after four months. The 

procedure can be uti lized for long term storage of pollen and also for supply of 

quality pollen for the production of hybrids by cocon ut growers. 
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S2P-Ol Abstract S2P-02 

tion Anther and isolated microspore culture of 
5 for coconut (Cocos nucifera l.) 

M .K. Rajesh, K.5. M uralikrishna, K.K. Sajini and Ani tha Karun 
ICAR - Central Plantation Crops Research Institute, Kasaragod 671124, Kerala, India 

(kskmurali@gmail .com)
, India 

In vitro culturing of anthers and isolated microspores is an extremely useful 

to the technique for the production of doubled haploid in cultivated crops. In t he 

::l f rom present study, ant hers in tetrad stage (-3 position) were isolated from pre­

starts treated (cold at 10°C and heat at 40 °C for 5 and 3 days, respective ly) of West 

'Ke ra la Coast Tall (WCT) coconut variety and inoculated on to eight different basal 

:irying medium incorporat ed with ei ther 2,4-0 or picloram as auxin and BAP or TOZ as 

=althy cytokinin. To isolate microspores, anthers were split into small bits and blended 

In for in 8% sucrose solution at 500-600 rpm for two minutes aseptica lly. The ext ract 

lcess, after filtering w it h 80 11m mesh was inoculated into ten different combinations 

:oast of Y3 liquid media with 2, 4-0 (2mgjl), picloram (100 11M), BAP (1 mgjl) and 

Dilen TDZ(1 mgjl ). Callusing percentage in anthers was more in media supplemented 

iated with picloram alone or along with BAP. Pret reatment of ant hers at heat or cold 

The 	 did not show signifi cant difference for callus induction. The callus initiated 

Iyof 	 from anthers did not proliferate upon sub culturing. Microspore culture did not 

result in callus induction or growth . However succe ss was achieved in isolation 

of microspores from anthers without contamination. Further modifications are 

warranted, both in anther and microspore culture, for sustainable results. 
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Abstract S2P-03 

Effect of different media, auxins, sugars and 
calcium chloride in callus induction from 

plumular explants of coconut 
Neema M ., Aparn a v., Sajini K. K., K. S. Muralikrishna and Anit ha Karun 


ICAR - Central Plantation Crops Research Institute, Kasa ragod 671124, Kerala, Ind ia 

(neema.agri@gmail .com) 


Experiments have been conducted independently to find the effect of med ia, 

auxins, sugars and calcium chloride in inducing embryogenic callus in plumu lar 

explants of coconut . In the fi rst experiment, plumules were inoculated in MS, Y3, 

B5, M72 and WPM media with the auxin piclo ram at concentrations of 100,250 

and 400 IlM/L and lmg/ L TDZ. The maximum number of embryogen ic callus was 

observed in Y3, MS and M72 supplemented with 100 and 250 IlM/L picloram. 

In t he second experiment, the auxins and herbicide forms (IAA, NOAA, NAA, 

Atrazine, DICAMBA, 2,4,5-T, and IBA) at concentrations of 100,200,400 and 600 

JlM/ L were used in Y3 media with 1mgj L TDZ .Call us initiation was noticed in 

2,4,5-T, NAA and NOAA at various concentrations (2,4,5T-400IlM, NAA 200 and 

400 11M and NOAA 100 and 200 JlM). The t hird experiment which was designed 

to find the effect of sugars in coconut plu mule culture, different sugars (glucose, 

f ructose, trehalose, maltose, sucrose, sorbitol and fi lter sterilized f ructose) at 

concentrations of 1%, 3%,5% and 7% were added to Y3 media with 1mgjlTDZ. 

Ca ll us initiation and multipl ication was observed with 1% and 3% fructose and 

sucrose, 1%,3% and 7% trehalose, 1% ma ltose and 1% sorbitol. Calcium which 

included in ti ssue cultu re medium as calcium chloride is an integra l component 

of plant cell wall and helps in formation of pectin that binds cel l wa ll toget her. 

Hence th e effect of ca lcium chloride at concentrations of 440,880, 1320, 1760 

and 2200 mgjlit was studied in the fourth experiment. The media used was 

Y3 supplimented with 1mg/L TDZ. Even though ca llus initiation was noticed 

in lower concentrations (440, 880, 1320 mg/ li t ), the pl umules germinated at 

higher concentrations. 
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Abstract S2P-04 

Genome wide comparison of miRNAs and 
their target transcripts in embryogenic and 

non-embryogenic calli of coconut 

Sabana A. A. l , Ginny Antony2, Rajesh M . K.l, K.S. Muralikrishna1 


and An itha Karu n1 


l lCAR - Centra l Pl ant ation Crops Research Insti tute, Kasaragod 671124, Kerala, India 

2Central University of Keral a, Padanakkad, Kasaragod 671314, Kerala, India 


(sa bana3333@gmail.com) 


MicroRNAs (miRNAs) are 21-23 nucleotide (nt) long non coding post­

transcriptional regulators of gene expression, w hich include developmenta l 

regulati on, hormone response and adaptation to st resses. In vitro propagation 

to enhance production of high yie ld ing, disease-free planti ng material in coconut 

has remained a distant realit y since cocon ut is recalcitrant to in vitro cu ltu re. 

In order to decipher t he controll ing mechanisms of somatic embryogenesis 

in coconut, we have carried out smal l RNA sequencing of embryogen ic and 

non-embryogenic ca lli of coconut using high-t hroughput Il lumina HiSeq2000 

platform. We have identifi ed a total of 1579 conserved miRNAs from 26 miRNA 

fa milies in both types of calli. In addition, 79 novel miRNAs in embryogenic 

and 53 novel miRNAs in non-embryogenic call i also identified. Among t he 

conserved miRNAs, 289 miRNAs were differentia lly regu lated between t he 

two types of ca lli. Two of t he miRNAs viz. miR156 and miR166 were found to 

be abundantly expressed. By a combination of computational methods and 

coconut embryogenic t ra nscriptome data generated earlier, a total of 9604 

and 548 targets were predicted for embryogenic and non-embryogenic calli 

respectively. Gene Ontology and KEGG pathway analyses were performed to 

predict the functions of the target genes of t he conserved and nove l mi RNAs. 

The biologica l network of the miRNA and their targets were also generated. It 

is hoped t hat this st udy wou ld provide new clues for recalcit rance exhibited by 

coconut in vitro cultures and help to design better strategies to improve somatic 

embryogenesis in coconut and subsequent regeneration and also the role of 

miRNAs. 
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Abstract S2P-OS 

Cloning and characterization of genes 
involved in gibberellic acid biosynthesis 

in coconut (Cocos nucifera L.) 
Shafeeq Rahman, K. P. Gangaraj and M . K. Rajesh 


ICAR - Central Plantation Crops Research Institute, Kasaragod 671124, Kerala, Ind ia 


(shafeeee@gmail.com) 


The phytohormone gibberell ic acid (GA) pe rfo rms essential functions in plant 

growth and developmenta l processes li ke seed germination stem and root 

growth, cell division, flower in itiation and fru it setting. There is little information 

available about GA metabolism and the evolutionary history of genes invovled 

in GA biosynthesis in coconut. To enhance our understanding of GA metabo­

lism in coconut, we have iso lated the ORFs of seven GA metabolic enzymes viz. 

ent-copalyl diphosphate synthase (CPS), ent-kaurene synthase (KS), ent-kaurene 

oxidase (KO), ent-kaurenoic acid oxidase (KAO), GA 20-oxidase (GA20ox), GA 

3-oxidase (GA30xL and GA 2-oxida se (GA2ox) in coconut using a comparative 

genomics approach. Evolutionary analysis of all the seven genes involved in GA 

metabolism in coconut indicated negative selection in comparison with similar 

genes in oi l pa lm and date pa lm. On t he basis of phylogenetic analyses and char­

acteristic motifs of these genes, we have identified a rapid expansion and func­

tiona l divergence of t hese genes between the monocot and dicots. We have 

also carried out secondary structure analysis and t hree dimensional modeling 

of these seven enzymes. The results of t his study w ill faci litate further function­

al characterization and analys is of GA biosynthetic genes in coconut. 
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Abstract S2P-Q6 

Molecular dynamic simulations of interactions 
of fatty acids from virgin coconut oil on nsP2 

protease of Chikunguniya virus 
Gangaraj K. P.l, Binoop Mohan!, Rachana K. E.l, Rajendra P.2 and Rajesh M . K.l 

l lCAR-Centra l Plantation Crops Research Institute, Kasaragod 671124, Kera la, India 
2Central Univers ity of Kerala, Padanakkad, Kasaragod 671314, Kerala, India 

(binoopm28291@gmail .com) 

Chikungunya, caused by Chikungunya Virus (CHIKV) belonging to t he Togaviridae 

family of Alphavirus genus, has re-emerged as a t ropica l infection which has 

been creating a huge impact th ro ughout the wo rl d in the recent yea rs The nsP2 

protease of CH IKV constitutes an essential component of the vira l repl ication 

since it plays an important part in t he cleavage of polyprotein precursors for 

the vira l repl ication process. It is, t herefore, gaining attention as a potentia l drug 

design target against CHIKV. Based on the recently determined crystal structure 

of the nsP2 protease of CHIKV, the present study was carried out to identify 

the potential of fatty acids, present in virgin coconut oil, as inhibitor of nsP2 

protease using st ructure-based approaches with a combination of mo lecu lar 

docking and molecular dynamics (MD) simu lations. Among the fatty acids, 

oleic acid showed the peak affi ni ty wi t h extra precision glide score -5.069 and 

exh ibited favorable docking energy -32.99 Kcal/mol towards nsP2 protease 

with two hydrogen bonds being involved in t he complex formation . Caproic 

acid as well as palmitic acid was found to have a notable affi nity va lues for the 

target protein after oleic acid in t hat order. The stabi lity of nsP2 protease-oleic 

acid complex was va lidated through MD simulations. The ana lyzed simulation 

trajectory was found to be in stable root mean square deviation (RMSD) 

with favorable conformational changes. These resul ts reveal t hat a superior 

inhibition of nsp2 could be achieved by oleic acid, which t herefore possesses 

pharm aceutical significance. 
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Abs tract S2P-07 

Identification and characterization of novel 
TIR-NBS-LRR type Resistance Gene Analogues 

(RGAs) in coconut 
K. E. Rachana, A. A. Sabana and M .K. Rajesh 


ICAR-Central Plantation Cro ps Research Institut e, Kasaragod 671124, Kerala, India 

(rachanabiotech@gmail. co m) 


Pla nt resistant genes (R genes) constitute one of the most important gene 

fami lies w hich play key ro les in detection of phytopathogens and activation of 

a repertoire of defense pathways in responses to phytopat hogen invasion. The 

majority of plant R genes belong to a la rge fam ily of nucleotide binding site­

leucine rich repeat (NBS-LRR). Based on whet her they also encode an N-terminal 

Tol l/interieukin-l receptor (TIR) domain, NBS-LRR genes can be further divided 

into t wo subclasses, the TI R subcl ass and the non -TIR subclass genes that can 

be cl assified into two TIR domains have been rarely reported from monocot 

genomes. We had previously identified and distinguished two classes of NBS­

LRR in coconut, based on t hei r N-terminal TIR or non-TIR domains. In the 

present study, using comparative genomics, we have isolated two fami lies of 

TIR doma in contain ing RGAs viz., TIR-X(TX) and TIR-NBS(TN ). The TX fa mily of 

proteins lack both t he con served nucleotide-binding site (NBS) and the variable 

leucine rich repeats (LRRL that are attribute of the R-proteins, wh ile t he TN 

prote ins contai n much of the NBS, but lack t he LRR. We have investigated t he 

full coding region and the three dimensional structure of TIR domains of TX and 

TN proteins. Moreover, the expression patterns of four TIR genes, in response 

to exogenous application of salicyl ic acid and jasmonic acid, were evaluated by 

quantitative RT-PCR. 
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Abstract S2P-08 

Validation of pollen cryopreservation in 
coconut accessions 

Anit ha Karun, K. K. Sajini , K. S. M uralikrishna and M . K. Rajesh 

ICAR-Central Pl antati on Crops Resea rch Insti t ute, Kasaragod 671124, Kerala, Ind ia 


(kk. sajini @gmail.com) 


Pollen is an important source of variability with respect to breeding as well 

as conservation point of view. Coconut po llen shows desiccation and cryo ­

tolerance. These un ique attributes of coco nut pollen can be uti lized for its long 

term storage for conservation purpose or for the production of variability in 

breeding programmes and also for cont ro ll ed pollination for the production of 

hybrids. In the present study, pollen from various coconut accessions were tested 

for its germina bi lity after cryopreservation to st udy the variabi li ty of pollen from 

coconut access ions to cryopreservation. Po llen from 11 coconut accessions 

coconut (Cochin China Tall, Java Tall, Tiptur Tall, Laccadive Ordinary Tal l, West 

Coast Tall, Andaman Giant Ta ll, Chowghat Orange Dwarf, Malayan Ye llow Dwarf, 

Malayan Orange Dwarf, Chowghat Green Dwarf and Gangabondam Green 

Dwarf) were cryostored for a period of two years of storage. There were no 

significant differences observed between desiccated and cryopreserved pollen 

for germination and pollen t ube length. 
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Abstract S3L-Ol 

Biochar as a soil amendment: Potential role of 
coconut byproducts 

Vimala D. Nair!, Biswanath Dari1 and P. K. R. Nair2 

1Soil and Water Sci ences Department, University of Florida, Gainesville 


Florida 32611, USA 

2School of Forest Resources and Conservation, University of Florida, Gainesvi lle, 


Florida 32611, USA 


Biocha r is a soil amendment and nutrient source, the use of which is becoming 

increasingly popular in agricultural and environmental management. It is 

produced via pyrolysis or gasification processes that heat plant biomass or 

agricult ural wastes in the absence or under reduced oxygen conditions. Biochar 

can be an important tool for increasing food security and cropland diversity(by 

supporting more crops of varying types in nut rient-poor soils) in areas wit h 

severely depleted soils, scarce organic resources, and inadequate water and 

chemical ferti lizer supplies. Biochar also improves water quality by increasing 

soil retention of nutrients and agrochemica ls for crop uti lization. By enhancing 

nutrient retention in soils, biochar produced f rom coconut shells w ith a large 

surface area, for exam ple, could reduce nutrient-leaching loss and groundwater 

contamination. The moisture holding capacity of biocha r f rom coconut 

byproducts wou ld be important in locations wit h inadequate and unpredictable 

ra infa ll, and with minima l irrigation facilities. 

Designing a biochar for a speci fi c use by mixing with other soil amendments 

or mixing biochar feedstocks could make t he product more efficient as a soi l 

amendment by altering the physical and chemical properties of soils. The wood ­

based and/or straw based biochar such as biochar prepared from coconut shell, 

husk, or co ir might help reta in more water and nutrients in soil and remove 

heavy metals and t hus minimize environmental risks such as eutrophication 

of nearby water bodies. Whi le land-applying large quantities of biochar may 

not be desirable, the feasibility of using biochar from coconut byproducts for 

removing excess nutrients such as P and N from water (a sand-bag effect?) need 

to be further explored . 
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Although severa l benefi ts of biochar have been demonstrated, there are still 
some "unknowns" about its use. The behavior and pe rforma nce of biochars 
produced from va rious feedstocks an d the risks involved, if any, in their 
continued use over a period of time in agricu lt ural production systems have 
not been adequately understood . Several questions need to be addressed for 
exploi ting t he potential benefits of biochar for successful land application for 
enhanced agronomic productivit y, environmental sustai nability, and economic 
profi tab ility. These include: 

i. What would be the ideal rate of a given biochar application for a soil type 
for maximizing agronomic ret urns while minimizing envi ronmental risks? 

ii. Wouldrepeated biochar addition during each cropp ing season cause and 
exacerbate negative effects in the long ru n? 

iii. What wou ld be the impact of adding biochar from varying feedstocks in 
different agro-ecological settings such as humid tropics, arid and semi-arid 
regions; and 

iv. 	 What is the impact of aging of biochar, i.e., t he differences between "old" 
and fresh biochar when applied to soi ls? 
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Abstract 53L-02 

Bio-resources based biological soil fertility 
management for sustainable coconut 

production 

George v. Thomas l
, Murali Gopal 2, Alka Gupta 2

, P. Subrama nian and S. R, Pra bhu3 


IFormerly Di rector, ICAR - CPCRI and Emeritus SCientist, Counci l for Food 

Resea rch and Development, Konni - 689692, Kerala, Ind ia 


21CAR - Central Pla ntation Crops Research Institute (CPCRI), Kasaragod - 671124, 

Kerala, India 


3TerraBioGen Technologies Inc, 8536 Baxter Place, Burnaby, BC, V5A 4T8, Canada 

(georgevt homas@ya hoo.com) 


Bio-resources based strategies to strengt hen biological foundations of soil 
health and soil fertility are of vit al importance to ach ieve sustainable coconut 
productivity in t he light of critica l challenges posed by declining production 
base and cl imate change. Appropriate recycling of lignin-rich biomass f rom 
coconut palm could form the foundation of long term soil health and cocon ut 
productivity. Additionally, locally adapted microbia l, plant and an imal resources 
need to be integrated into t he production system to harness the synergistic and 
comp lementary biological interactions and nut rient transformations to play a 
major or so le role in the production process. Many years of R&D work at ICAR­
CPCRI has resu lted in identification of potential bio-resources and development 
of simple and low cost bio-resou rce technologies capable of maki ng a difference 
even in resource-constrained cocon ut growing regions. Research efforts on 
harnessi ng th e rich microbial resources associated wit h coconut palm resu lted 
in the development and release of two talc based bio-formulations of plant 
growth promoting rhizobacteria (PGPR) viz. 'CPCRI Kera Probio' and 'CPCRI 
Cocoa Probio' based on efficient strains of Baci ll us sp. and Pseudomonas sp. for 
application to coconut and cocoa. Ke rAM, a soil based Arbuscular Mycorrhizal 
(AM) formu lation, containing Claroideoglomus etunicatum, as the dominant 
AM species isolated f rom coconut agro-ecosystem w it h high potential to 
increase t he growth parameters of coconut seedlings, is another innovative 
resource made ava ilable as a bio-inoculant for coconut farmers. The technology 
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for bioconversion of lignin rich crop residue biomass availa ble abundantly in 
coconut gardens to va lue added organic resource using local epigeic strain of 
earthworm t hrough verm icomposti ng added a new dimension to biological 
soil ferti lity management in coconut. The technologies developed to convert 
reca lcitrant coir pi t h, a byproduct of coir fi ber processing, to a val uable resource 
by co-com posti ng w it h poultry ma nure / vermicomposting / using biopolymer 
degrad ing microorganisms, have the potential to substa ntially cont ribute 
to sustainable crop production. The vermicompost produced from coconut 
leaves and coir-pi t h compost produced using the poultry manu re techno logy 
at ICAR-CPCRI is now available by t he trade name 'Kalpa Organic Gold' and 
'Kalpa Soi l Care', respectively. Basin management with leguminous crops 
such as Mimosa in visa, Pueraria phase%ides, Calopogonium muconoides 
or Vigna unguiculata in symbiosis with Rhizobium endowed high nit rogen 
fixation efficiency is a simple and easily adoptable agri-resource management 
strategy for biological soil ferti lity management. Increasing above ground 
diversity through crop diversification and integration of animal enterprises and 
their synergistic inte ractions contributed to sustainabil ity by improving below 
ground diversity, microbia l biomass, and biological interactions. Integrated 
nutrient management involving resources viz. biofertil ize rs, vermicompost and 
green manures had a superior edge than chemical ferti lizers alone in improving 
coconut productivi ty to a higher level with soil ecological benefits. Organic 
fanning methods through a n integrated package of 'biologically derived nutrient 
sources' focusing on biofertilizers, crop resid ue recycling and application of N2 

fixing leguminous crops promoted biological systems of regulation through 
'eco logica l engineering' to achieve sustainable productivity in coconut. 
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What ails coconut production in Kerala? 
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RegIonal Centre, ICAR-National Bureau of Soil Survey and Land Use Planning, Hebba l, 
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(madhunair1954@gmail,com) 

Kerala state with highest area under coconut plantations ret urns abysma lly low 
productivity figures, just around 40 nuts per palm per year. Many reasons are 
cited; low spread of HYV's, neglect of pa lms in t he largely sma ll grower holdings, 
debi litating diseases, low price rea lisation for coconut and even climate cha nge. 
Assessment of climate and so il qualiti es in the major coconut-growing regions of 
the state, viz., (i) Central and Eastern Palakkad, (2) Northern Kerala, (3) Ce ntral 
Kera la, (4) Southern Kerala, (5) Onattukara Sandy Pla in, and (6) Coastal Sandy 
pla in, however, pointed to the decl ine in soil qua lities as the primary reason for 
the low productivity of t he palm in th e state. The overhead cl imate is in no way 
limiting t he crop, except for Cent ra l and Eastern Palakkad wherein irrigation is an 
absolute necessit y. Soil qualities in terms of physical and chemical properties and 
plant ava ilable nutrient content are favourable only in Palakkad and Southern 
Kera la constituting j ust around ten pe r cent of the area under coconut in the 
state. The effect is reflected in palm hea lth and productivi ty in both the regions. 
Soi l qua lities are severely constraining in the rest 90 % coconut-growing areas 
with Central Kerala and Onattukara Sandy Plain worst affected. Major soi l related 
constrai nts are (1) st rong surface and subsoi l acidity, (2) AI in soi l solution in toxic 
concentration, and (3) extensive and acute defi ciencies of potassium, calcium, 
magnesium, copper, zinc, and boron. Though the constraints are few and their 
al leviation rather simp le, lack of focussed action meant gradua l decl ine of palm 
health and emerge nce and sp rea d of debil itating diseases. Th e green revolution 
model adopted in the state in 1970's did not exclude coconut palm. The model 
with emphasis on high yielding crop varieties, NPK fe rti lizers, irrigation and 
chemical pest contro l se ldom took into con sideration the limitations of the 
highly weathered, low activity clay soils of the state developed under humid 
trop ica l cl imate. In order to regain soi l health, and thereby to enhance pa lm 
productivity, we recommend bu ilding up of soil organic matter t hrough recycl ing 
of palm waste and zero tillage, alleviation of surface and subsoil acidity t hrough 
appli cation of lime (or dolomite) and gypsum, and external inputs of necessary 
macro, secondary and micro-nutrients in adequate quantities. 
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Abstract S30-02 

Coconut based cropping system with organic 
and integrated nutrient management for 

Southern dry region of Karnataka 
2T. B. Basavaraju1 and H. P. Maheswarappa


lAICRP on Palms, Horticulture Research Station, Arsikere-573 103, Karnataka, Ind ia 

2Project Coordi nator (Palms), AICRP on Palms, CPCRI, Kasaragod, Kerala, India 


(tbbasavaraju@gmai l.com) 


To elucidate the possibi lity of su pplementing nutrients to coconut and 
intercrops (cocoa, lime, drumstick, and banana) by recycl ing waste biomass in 
coconut garden t hree nutrient management t reatment s were im posed in the 
coconut based cropping system at HRS, Arsikere during 2012. The coconut 
cultivar was Tiptur Ta ll in t he age of 40 years. Spaci ng was 10 m x 10 m. The 
nutrient management t reatments in the cropping system were compared w ith 
the monocrop of coconut applied w it h on ly recommended quantity of NPK 
(Rec-NPK). The nutrient treatments for t he cropping system were T1: 75% of 
Rec- NPK + organ ic recycl ing with vermicompost (Org-VC); T2: 50% of Rec-NPK + 
Org-VC + vermiwash (VW) + biofertili zer (BF) and in situ green manuri ng (GM); 
T3: Fully organic (Org-VC + VW + BF + GM + Composted coir pith and mulching 
with coconut leaves). 

The nut yield of cocon ut (average for t hree years) in t he cropping system 
under different nutrient management treatments (9903-10860 nuts/ha/yr) 
was maintained as that of monocrop of coconut (9943 nuts/ha/yr). Sl ight 
reduction in t he yield of intercrops was observed in the ful ly organic treatment 
(T3). The earthworm and microbial population were higher in t he cropp ing 
system compared to monocrop of coconut . The net returns were higher in the 
cropping system under al l t he three nutrient management practices compa red 
to monocrop of coconut. Among the nut rient management practices, the net 
returns were higher in T-3 (Rs. 224078/ha) followed by T-2 (Rs. 215477/ha) and 
T-l (Rs. 207515/ha). The monocrop of coconut recorded t he lowest net returns 
of only Rs. 74747 per ha . 
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Abstract S30-03 

Effect of drip fertigation on growth and 
productivity of coconut (Cocos nucifera L.) and 

soil fertility in humid tropical Kerala 

U, Surendran, K. Madhava Chandran, E. J. Jose ph, C. Vidya and A. P. Muhammaed Koya 
Water Management Agricu lture Division, Centre for Water Resources Development 

and Management (CWRDM ), Kera la, India 

The productivity of coconut in Kerala is very low, when compared to t he 
neighboring states. Lack of irrigation, low fertility of soils and incidence of 
diseases are t he major reasons attributed to th is Adoption of drip fertigation 
is an option fo r effici ent use of water and nutrients through improvement in 
crop yield per unit vol ume of water and nutrients used. Fie ld level observations 
in Kerala reveal t hat drip fertigation has not become popular among farmers. 
In t his context, a demonstration project of drip fertigation was undertaken in 
22 farmers' plots in different districts of Kerala for creating awareness among 
farmers. The resu lts obta ined from a plot in Kozhikode are presented here. 
The influence of drip fertigation on coconut (Cocos nucifera L.) var. West Coast 
Tall was analysed in the plot, in comparison with control (farmer's practice of 
conventional basin irrigation). Under drip fertigation, nutrients were supplied 
based on soi l t esting. The recorded data from 2013-2016 on growth and yield 
of coconut revealed that the canopy development and other yield parameters 
were higher under drip fe rtigation than control. The number of leaves, spathe 
length, number of inflorescence, number of bunches/palm/year and number 
of nuts/ bunch were higher under drip fertigation. Yield per palm was 108 nuts/ 
palm/ year under drip fertigation, with 76 nuts/ palm/ year under control. Soil 
moisture and soil fertil ity parameters we re better under drip fertigation than 
control. The study emphasised that adoption of drip fertigation increases 
the productivity in coconut, besides ensuring higher efficiency of water and 
nutrients in coconut. However, since coconut is perennial crop, it is too early to 
conclude that the yie ld difference of coconut is mainly due to fertigation, and 
hence, it needs to be monitored for more years to have a definite conclusion. 
The major reasons for adoption by farmers, who have adopted drip fertigation 
on their own, include savings in labour/ fertilizers and t he possibility of higher 
production. The constraints in adoption reported by farmers include high cost, 
fear of clogging of emitters, difficulty in getting subsidy etc. 
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Abstract 530-04 

Coconut residue composts as soil-less 
medium for raising quality arecanut and 

cocoa seedIings 

Murali Gopa l\ Alka Gupta1
, s. Ela in Apshara2, Vinayaka Hegde1

, Ravi Bh at1 
, K. S. 

Ananda2 and P. Chowd appa1 

llCAR - Central Plantati on Crops Research Instit ute, Kasaragod - 671124, Kerala, India 

21CAR - CPCRI, Regional Station, Vittal, Ka rn ataka, India 

(mgcpcri@yahoo.co. in) 

Soil-less media have been successfu lly employed in production of qua lity 
transplants wh ich has revoluti on ized vegetable and fl oricultu re production . 
An attempt was made to raise healt hy arecanut and cocoa seedlings on urea­
free coir-pith compost along with recycled coconut biomass residues such as 
coconut leaf vermicompost and plant growt h promoti ng rhizobacteria (PGPR). 
The soil-less subst rates were fi rst assessed for raising seedlings oftomato, chilli, 
papaya and black pepper. After getti ng positive resul ts, seed nuts of arecanut 
(Mohitnagar var.) and seeds of cocoa (Forastero var.) were used in t he study. 
Four treatments viz. i) soi l + co ir-pith compost (control), ii) coi r-pith compost, 
iii) coir-pith compost + coconut leaf verm icornpost and iv) coir-pith compost 
+ coconut leaf vermicompost + PG PR + Trichoderma harzianum were included 
as different t reatments in the st udy. The study was conducted in polybags. 
No fertilizer application was carried out. Six months afte r sowi ng of t he nuts/ 
seeds, the plant growth parameters and the rh izosphere microbial communities 
were recorded. It was observed t hat stem girt h, number of leaves and tota l 
dry weight of seedlings were higher for both t he crops in soi l-less medium 
compared to contro l. Addition of PGPRs along with Trichoderma to soil-less 
medium improved the growth parameters of the seedlings. Microbial analysis 
of the soil-less medium also indicat ed a positive response in terms of higher 
populations of different general and function specific microbial communities 
for both arecanut and cocoa . A sign ificant featu re observed was the higher 
root biomass of seedlings grown in soil-less med ia as compared to cont ro l. 
The abundant coconut biomass wastes can t hus be recycled to form an ideal 
substrate for soil- less cultivation of arecanut and cocoa seedlings and become 
an important technology in nursery management of horticult ural crops. 
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Abstract 530-05 

Impact of long term organic cultivation 
practices on soil heath and productivity of 

coconut 

Subramanian, P.l, Krishnaku mar, V.l, Alka Guptal, Murali Gopalt, Surekha, R.t, 

Selvamani, V. l and George V. Thomas2 


ICAR - Cent ral Plantation Crop Research Institute, Kasaragod, Kera la, India 

2Council for Food Research and Development, Konni, Kerala, India 


The perenn ia l growt h habit of coconut and the wider spacing adopted for its 
cultivation, enabling crop plurality, besides production of la rge quantity of 
biomass makes t he crop highly amenableto fo llow organicfarming. Two longterm 
fie ld experiments (in 35 years old West Coast Ta ll and hybrid Chandrasankara) 
were conducted to evaluate t he production potential of coconut under various 
organic cul tivation practices (2003-04 to 2013-14). The experiment was 
conducted in RBD with five organic cultivation treatments viz., verm icomposting 
(VC) in coconut basin, application of biofertili zers (Phosphobacteria and 
Azospirill um) (BF) and cover cropp ing in t he interspace (Tl); VC in the trenches, 
appl ication of BF and leguminous cover cropping in t he basin (T2); VC in the 
basin, application of BF and growing vegetables in the interspaces (T3); VC in the 
trenches, application of BF and raising van il la in interspaces and tra iling black 
pepper on coconut (T4), and control (T5) wit hout any of these t reatments 

The overa ll mean yie ld indicated signifi cantly higher nut yield IN all the organic 
cu ltivation treatments compared to t he cont rol for both the genotypes. 
Treatment T2 recorded a mean an nual yield of 96 nuts/ palm for West Coast 
Tall, wh ich was 75 % higher t han control. In the case of Chandrasankara 
again highest yield of 108 nuts/palm was obtained in T2 which was 59 % more 
than control. By adopting various organic cultivation practices, 6.9 to 8.8 and 
7.1 to 9.7 ton of organic biomass could be produced in West Coast Tall and 
Chandrasankara, respectively through which 142-207 kg N, 14-21 kg P and 49­
74 kg of K could be added to the soil. There was higher microbial population, 
soil organic carbon, available nitrogen, and leaf nutrient status under organ ic 
treatments compared to control. The results of t he eleven years of study 
suggest that organic cultivation of coconut is possible from the point of view 
of soil health, however, management of potassium needs further investigation. 
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Abstract 53P-Ol 

Influence of long term application of green 
manure on the productivity of coconut in 
Reddish Brown Latosolic soils in Sri Lanka 

S. H. S. Senarathne 

Agronomy Division, Coconut Research Institute, Lunuwila, Sri Lanka 


(shsumith71@yahoo.com) 


Organic matter cont ributes in ma intaining soi l fertility in agriculture. Green leaf 

biomasses of Gliricidia sepium and Tithonia diversifolia are high in nutrients and 

recognized as a potentia l sources of nutrients for many crops. A field experiment 

was carried out in a coconut pla ntation with Reddish Brown Latosolic soi l with 

two green ma nure crops to study their abilities to grow and establ ish in cocon ut 

avenues and to eva luate t heir effect on nut yield. In situ green manuring, 

especia lly with legumes, had the most benefi cial effect on soil properties. The 

use of green biomass alone has im proved so il properties. Gliricidia and Tithonia 

biomasses decomposed ra pid ly after application to t he soil, and Incorporated 

biomass would be an effective source of N, P and K for crops. According to 

the result s of this study, coconut yields were significantly increased wi t h t he 

incorporation of green biomass of Gliricidia and Tithonia t han wit h commercial 

inorganicferti lizer appl ication especially atthe latter stage of th is study. Mean nut 

yield for five years in the green manure applied plots was (37-46%) signi ficantly 

(P < 0.05) higher, compared to t hat of the inorganic fertilizer applied plots 

towards the latter part of t he experim ent . Soil pa rameters were subsequently 

collected. Addition of green manure has significant ly (P < 0.05) improved the 

soi l parameters i.e. so il N (by 75 %), and soil microbia l activity (by 52%). Soil 

bulk density has been reduced by 20% which enha nces t he root growth . The 

improvement of soil moisture content by 92% is of great importance for coconut 

in withstanding th e frequent dry spells which are in increasing trend with the 

present climatic changes. Th ere was no significant effect of green manures on 

soil pH and P but P cont ent was improved with t he use of Gliricidia and Tithonia . 
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Abstract S3P-02 

Effect of Arbuscular Mycorrhizal Fungi based 
. biofertilizer on coconut seedlings growth 

S. H. S. Senarathne and I. M. P. S. lIangamudali 

Agronomy Division, Coconut Research Institute, Lunuwila, Sri Lanka 


(shsumith71@yahoo.com) 


The success of a coconut plantation, in terms of its field establishment as well as 
its future performance, is heavily dependent on the quality ofthe seedlings used. 
Coconut nurseries adopt different agronomic practices to produce good quality 
seedlings. Applying mycorrhizal inoculants is becoming an increasingly common 
practice in plant nurseries as it facilitates healthy seedling growth resulting in 
hea lthy and vigorous seedlings in the nursery, helps to reduce mortality rates 
of seedlings in the fi eld and reduce water and fertilize r consumption. In this 
study effects of mycorrhizae based biofertilizer were evaluated for the growth 
of coconut seedlings in the nursery and field. The experiment was conducted at 
the Makadura Research Center in Sri La nka. 

The nursery experiment t reatments were, the presence ofAMF based biofertilizer 
(SOg) and absence of mycorrhizae based biofertilizer. In the field experiment, five 
treatments with SOOg of AMF bioferti lizerwith 25 % recommended inorganic 
fertilizer mixture for young coconut pa lms (YPM), SOOg of AMF biofertilizerwith 
50 % YPM, SOOg of AMF biofertilizer wit h 7S % YPM, SOOg of AMF biofertilizer 
with 100% YPM and with only YPM. Root and shoot growth of seedlings were 
measured at monthly intervals in the nursery. Leaf production rate, stem girth 
and height of the seedling were measured at six months interval in the field. 
The application of biofertilizer increased the number, volume and dry weight 
of primary, secondary, tertiary and quaternary roots in seedlings in the nursery 
significantly. A significantly higher leaf production rate and stem girth was 
observed in the field seedlings treatment with SOOg of AMF biofertilizerwith 100 
% YPM. The experiment concluded that application of biofertilizer is beneficial 
for coconut seedlings in the nursery for the production of good quality seedlings 
with well-developed roots resulting in better field establishment and for fast 
and vigorous growth in the field. 

56 

mailto:71@yahoo.com


\"&-;;.W 
\'-~ ~ 3'" International Symposium on Coconut Research and Development 

::l'.:: 10 - 12 December 2016, ICAR - CPCRI, Kasaragod "':" t' 

S3P-02 

lased 
vth 

a 

as well as 

ings used. 

)d quality 

common 

suiting in 

liity rates 

n. In this 

e growth 

iucted at 

Ifertilizer 

lent, five 

norganic 

lizerwith 

fertilizer 

Igs were 

~m girth 

he field. 

, weight 

nursery 

rth was 

vith 100 
~ neficial 

~edljngs 

for fast 

Abstract S3P-03 

Intercropping of medicinal and aromatic 
plants in adult coconut garden 

S. Rani!, D. Rajakumar2, N. Shoba! and H. P. Maheshwarappa3 


lCoconut Research Station, Aliyarnagar- 642101, Tamil Nadu, India 

2Department of Farm Management, TNAU, Coimbatore - 641 003, Tamil Nadu, India 


3Project Co-ordinator (AICRP on Palmsl, ICAR-CPCRI, Kasaragod, Kerala, India 

(malarrani@rediffmail.coml 


Coconut intercropping system ensures maximum resource capture and use, 

leading to higher yield per unit area of soil, water and light. In order to realize, 

an experiment was conducted at Coconut Research Station, TNAU, Aliyarnagar 

to study the performance of medicinal and aromatic plants as intercrop in 

coconut garden between 2007 and 2011 under AICRP (Palms). To develop an 

appropriate cropping system with medicinal and aromatic plants as intercrops 

compatible with main crop, three medicinal plants Siriyanangai (Andrographis 

paniculata), Sitharathai (Alipinia ga/angal, Karisa lankanni (Eclipta prostrata) 

and two aromatic plants Patchouli (Pogostemon patchouli) and Lemongrass 

(Cymbopogon fl exuosus) were planted in the coconut garden. Among the three 

medicinal plants, Sitharathai (Alipinia ga/angal recorded highest rhizome yield 

of 5860 kg/ha with a net income of Rs.27966/ha (9:C ratio 2.51). Lemon grass 

recorded highest leaf yiel d of 7335 kg/ha with a net income of Rs.21129/ha 

and B:C ratio (2.28) than Patchouli aromatic plant. The highest nut yield/palm/ 

year recorded in coconut intercropped with Sitharathai (130) and Patchouli 

(122) fo llowed by Lemon grass (116). Le mon grass (Cymbopogon flexuosus) 

and Sitharathai (Alipinia galanga) recorded t he highest oil content of 0.68 % 

(rhizome oil) and 0.58 % (leaf oil), respectively when compared to other three 

medicinal and aromatic crops. The medicinal plant, Sitharatha i and the aromatic 

plant, Lemon grass were found to perform better in adult coconut garden. 
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Abstract 	 AbstractS3P-04 

Performance of flower crops under coconut Int 
based cropping system in Maharashtra in ; 

Sh inde, V. v" Kh andekar, R. G., Maheswarappa, H. P. and Havan, S. S. 

AICR P on Palms, Regional Coconut Resea rch Statio n, Bhatye, Ratnagiri, 


Ma harashtra, India 


In coconut garden, growing suitable intercrops provides additiona l income 

and sustains t he productivity of the system. The comparative performance 
A field 

of comm ercial fl ower crops was carried out at All India Coordinated Research of ASSi 
Project on Palms, Regional Coconut Research Station Bhatye, Ratnagiri during on Pa~ 
2013 to 2015, The flower crops combinations were T1: Coconut+Jasminum fl owen 

sambac, T2:Coconut+Jasminum multiflorum,T3:Coconut+Lily spp., T4: 	 gardec 
cropsCoconut+Hel iconia spp.,T5 : Coconut+Michelia champaka and T6 : Coconut 
to the

alone (Monocrop). Average yield of flower crops for two years (2014 to 
viz. , T 

2015) revealed that, li lly crop record ed 168381 numbers of spikes per hectare, var. R 
Jasminum multiflorum recorded 48656 kg per hectare, Heliconia spp., recorded (Gladl 
96982.5 number of spikes., Jasmi num Sambac recorded 1123,2 kg per hectare 	 with a 

with ~follwed by Michelia champa ka recorded on ly 12690 number flowers. In respect 
perf01of economics, Coconut +Li ly spp., system recorded the highest net retu rn of 
result 

Rs. 12,19,962/- per hectare followed by Rs. 7,63,197/- in Coconut + Jasminum yield 
multifl orum system, Coconut +Heliconia spp., recorded Rs. 6,37,495 Coconut yield· 
+Jasminum sambac recorded Rs, 553102/-, Coconut+M ichelia champaka Rs. the Ie 

12690/-, net income realised in the monocropping of coconut was Rs , 65,025/­ and k 
. t he n per ha on ly, coconut nut yield real ised duri ng 2014-15 in th e intercro pping 

crops
garden was 165 nuts per palm per year whereas in monocropping it was 96 nuts 

popu
per palm per yea r. Th us st udy indicated the possibil ity of growing lily Jasminum vario 
mu ltiflorum as intercrops to get add itional income depending uppon market. and t 

gerbE 
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S3P-04 Abstract S3P-OS 

:onut Intercropping of commercial flowering crops 
tra in adult coconut garden under Brahmaputra 
. S. valley region of Assam 
girl, 

Deka, K. K.l, Nath, J. C 1., Maheswarappa, H. P.2and S. Sumitha2 

I All India Coordi nated Research Project on Palms, Horticultural Research Station, 
Assam Agricult ura l University, Kahikuch i, Guwahati-781 017, Assam, India 

lal income 2lCAR-Central Plantation Crops Research Insti t ute, Kasaragod, Kera la, India 

rformance 
A field experi ment was conducted at Horticultural Research Station, Kahikuchi 

j Resea rch 
of Assam Agricultura l Un ivers ity under All India Coordinated Research Project 

giri during on Palms duri ng 2012-13 to 2015-16 to st udy the performance of commercial 
-Jasminum flowering crops grown as intercrops in 40-year-old Assam Green Tall coconut 

;PP'J T4: garden wit h an objective to develop an appropriate cropp ing system wit h fl ower 

: Coconut crops as intercrops compati ble wit h coconut t hat would give maximum returns 
to the fa rmers. The experi ment consisting of five commercial fl owering crops . (2014 to 
viz., Tuberose (Polianthes tuberosa) var. Single, Gerbera (Gerbero jamesonii) 

~r hectare, 
var. Red Monarch, Bi rd of Paradise (Strelitzia reginae ) var. Glauca, Glad iolus 

, recorded (Gladiolus grandiflorus) var. Oscar, Marigold (Tagetes erecta ) va r. Siraco le along 
::r hectare with a control (coconut alone) was laid out in randomized comp lete block design 

In respect with four replications taki ng four palms per treatment. All t he flowerings crops 
performed well in terms of yield (coconut equ iva lent yield) and economics. Thereturn of 
results revealed t hat the highest intercrop yield in t erms of coconut equivalent 

lasmin um 
yield {Rs. 49,546 nuts/hal, copra content as well as per cent increase in nut 

Coconut yield were recorded in coconut + gerbera fo llowed by coconut + t uberose and 
lpaka Rs. the lowest in coconut as monocrop. The soil ferti lity status in respect of N, P 
65,025/ ­ and K in t he interspaces of coconut and t he leaf nutrient content (N, P, K) of 

-cropping . the main crop were found to be higher in intercropping of all the fl oweri ng 
crops as compared to monocropping of coconut . Si mi la rly, higher soil microbia l

IS 96 nuts 
population (bacteria, fu ngi and actinomycetes) was observed in intercropping of 

asm inum 
various flower crops t han the control (coconut alone). The highest net income 

market. and benefit cost ratio (2. 14) was recorded in intercropping system of coconut + 
gerbera fo llowed by coconut + t uberose (B: C ratio of 1.68). 

58 59 



" 1",/ 

3rd lnternational Symposium on Coconut Research and Development 

10 - 12 December 2016, ICAR - CPCRI, Kasaragod 

Abstract S3P-06 

Permanent manurial experiment on coconut 
in sandy loam soil (Typic Haplustalf) of 

Thanjavur district 

S. Mohandas, R. Rajendran, K. 5. Vijai Selvaraj and A. Selvarani 

Coconut Research Station, Veppankulam - 614906 


Thanjavur district, Tami l Nadu, India 


A permanent manurial experiment on coconut was initiated during June 2010 
to study the long term effect of fertilizers, manures and microbial inoculants 
on coconut (ECT) productivity and soil health. The experiment was laid out 
at Coconut Research Station, Veppankulam in sandy loam soil and age of the 
palms was 38 years. The experiment was carried out in RBD, replicated five 
times. The periodical observation on growth, yield parameters of coconut, 
annual nut yield were recorded, in addition to the rhizosphere soil and index 
leaf sample analysis annually for its nutrients content. The permanent manurial 
experiment on coconut proved that the integrated nutrient management 
comprising 560:320:1200 g NPK per palm along with 50 kg FYM, 50 g each of 
Azospirillum, Phospobacteria in two equal splits ie., during January - February 
and September - October every year recorded the highest yield attributes viz., 
number of functional leaves, number of bunches/palm, number of female 
flowers/bunch and the mean annua l nut yield (114 nuts/palm). Besides, the 
soil available nutrients (major and minor), availability of leaf nutrient content 
were also highest under integrated nut rient management. The total omission 
of organic manure and fertilizers except irrigation over the period of five years 
resulted in significant reduction of yie ld attributes and mean annual nut yield 
of coconut (-9.8 % over base yield). The fertilizers alone ie., recommended 
NPK, without organic manure over a period of five years resulted in poor nut 
yield increase (2.2 % over base yield) which reveals the importance of balanced 
nutrient to coconut. 
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Abstract S3P-07 

Design and development of coconut 
harvesting machine 

Vam sinadh, V. l, P. Srinul, and P. C. Vengaiah2 


lBVC Engineering Co llege, Rajahmudry, Andhra Pradesh, India 

2Horticultural Research Station, Pandirimamid i - 533288, Andhra Pradesh, India 


It is very difficult to climb on coconut t ree manually due to the constant 
cylindrical structure and single stem. In other type oftrees there will be branches 
for holding and to support the cl imber. India alone needs about 2 lakh coconut 
climbers that present a huge opportunity for the idea of using manual controlled 
machine for harvesting coconut . Due to the risk involved nowadays very less 
people are coming forward to climb on coconut trees. As the educational 
background of Indian youth is increasing, most of the people may hesitate to 
come in cl imbing profession . Considering this scenario, a device which will help 
the user to climb coconut tree easily will be useful for the people who is having 
large coconut cultivation as well as residents who is having less coconut trees. 
This kind of devices will encourage more people to come forward to agricultural 
sector which reduces the high cost, increasing labor wages, cost of production 
and time of processing. The device consists of climber and harvester; climber 
is made in curve shape so that all the wheels will have the contact with the 
tree. Springs are attached to have flexibility, once the climber climbs to the top 
position, harvester (robotic arm) which has cutter at the end, which can be 
manually controlled at the bottom by remote, for visibility of bunch of coconuts 
(harvesting stage) a camera is attached at the end of cutter. Entire movement of 
the harvesting mechanism is controlled using remote controll. 
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Abstract 53P-08 

Assesment of soil fertility status of coconut 
based cropping systems of Kasargod - A 

general view 
N. K. Binitha, P. R. Suresh and T. K. Ashique 


College of Agriculture, Padannakkad, Kasargod-671314 , Kerala, India 

(bin ithank@gma il .com) 


A study was conducted t o asses so il fe rtili ty status of coconut based cropping 
systems of Kasargod district. A total of 487 soi l samples were col lected from 
coconut growing fie lds of se lected 25 panchayath of Kasargod district. The 
sa mples were an alysed for pH, E C, Organic Carbo n, ph osphorus, potassium, 
ca lcium, magnesium, su lfur, iron, manganese, zinc, copper and boron in t he 
soi l testing laboratory of Col lege of Agriculture, Padannakkad. The an alyti ca l 
resu lt s revealed t hat coconut growing soils were very strongly acidic to neutra l 
in pH. Which shows t hat coconut su rvive well in addic soi l cond ition. Electrica l 
cond uctivity of t hese soi ls were observed to be normal. High organic carbon 

and avai lable phosphorus content was observed in almost all the soils. This 
shows high rate of application of organic ma nure and phosphatic fertilizer in 
the cocon ut growing soils. Potassium and sulfur content of ana lysed soi ls 

recorded med ium to high values. Although exchangeable calcium content of 

the soils were high, exchangeable magnesium recorded alarm ingly low values. 

This indicat es t he necessi ty of application of magnesium conta ining fertilizers 

for proper growth and yie ld of coconut . The micronutri ent status except boron 
were found to be suffi cient in the coconut growing soils. Boron content of the 

analysed soils were very low, which also corroborate with appearance of crown 
chocking and other nutrient re lated disorders in coconut. Hence it is suggested 

to encourage, the proper and time ly application of boron conta ining fertilizers 
such as borax by th e coconut growing farmers to sustain the growth and yield 
of cocon ut. 
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Abstract S3P-09 

Evaluation of different sources of organic 
manures on yield attributes of coconut under 

coastal conditions of Andhra Pradesh 
E. Padmal, G. Ramanandaml, M. Kalpana2, A. V. D. Dorajee Rao3, K, Ravindra Kumar1 


and H. P. Ma heswarappa4 


lAICRP on Palms, Horticultural Resea rch Station, Ambajipeta, Andhra Pradesh, India 

Dr.Y.S.R. Horticultural Universi ty, Andh ra Pradesh, India 


2Horticultural Research Station, Vijayarai, West Godavari, Andh ra Pradesh, India 

3Horticultura l College and Research Institute, Venkataramannagudem, West Godavari, 


Andhra Pradesh, India 

4Project Co-ordinator, AICRPon Palms, CPCRI, Kasaragod, Kerala, India 


(padma_ede@ rediffmai l.com) 


Coconut is a perennial palm with flowe ring habit t hroughout the year, hence 
nutrients are to be replaced continuously. However, continuous use of chemical 
fertilizers will result in so il acid ity, im balances in soi l nutrient levels and 
decrease in availability of micronutrients. Organic nutrient management is the 
alternative. Keeping t his in view, a field experiment was in itiated to evaluate 
the impact of organic manures on yield attributes of coconut at Horticultural 
Research Station, Ambajipeta during 2007 in 30 years old East Coast Tall garden. 
Eight t reatments viz T1 : Coir pith compost @ 50kg/Palm/year, T2: Neem cake 
@ 10kg + Bone meal @ 2 kg +Ash @ 20 kg/palm /year, T3 : FYM @ 50 kg/palm/ 
year, T4 : Vermicompost@ 25 kg/palm/year, T5 : Poultry manure @ 25kg/palm/ 
year, T6: Green leaf manure Glyricidia @ 30kg/palm/year, T7 : Green manure 
crops - sunhemp @ 25 kg/palm/year, and T8 : Control i.e.,500gN:320gP:1500gK 
through inorganic means were replicated thrice in RBD. Average of seven years 
(2007-14) data on coconut yield indicated that application of poultry manure 
@ 25kg/palm/year recorded significantly the highest yield of 82.6 nuts/palm/ 
year and copra out turn (11.9 kg/palm/year) and it was on par with application 
of vermicompost @ 25 kg/palm/year (78.5 nuts/palm/year) and copra output 
of 11.14 kg/palm/year.T8 i.e control recorded yield of 72.5 nuts/palm/year. The 
oil content of coconut did not differ significantly among the treatments and it 
ra nged from 63.0 to 65.5 per cent, 
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AbstraAbstract S3P-l0 

Effect of potassium and boron content of leaf 1m 
and soil on copra yield of coconut n 

(Cocos nucifera L.) in sub-Himalayan tract of 
West Bengal 

N. Sathi Babul, A. K.Sinha2, A. Ghosh3and P. S. M edda1 


IDepartment of Plantation Crops & Processing, Uttar Banga Kri shi 
 20 1 

Viswavidyalaya - 736 165, West Bengal, India 

2Department of Soi l Science & Agril. Chemistry,Uttar Banga Krishi Viswavidyalaya, 


West Bengal 736 165, India 

3Department of Agr il. Statistics, Uttar Banga Krishi Viswavidyalaya 


West Bengal 736 165, India 


(psmedda@gmai l.com) The 

and 
The wide spread defic iency of potassium and boron in coconut is a limiting Wes 
factor for increased production. The ongoing experi ment on potassium-boron and 
interaction conducted in terai soils of sub-H imalayan t ract of West Bengal with pote 
available potassium of 87.45 kg/ha with an aim to study t he effect of leaf boron In U 
and potassium on copra yield of coconut . The experiment was carried out in carr 
a 7.5 m x 7.5 m spaced coconut plantation cv. EeT and laid out in Factoria l cv. E 

randomized block design having 9 treatments replicated four times with graded repll 
levels of potassium (900, 1200 and 1500 g of K20 per palm) and boron (25, 50, of K 
and 100 g borax/palm). Soil samples from effective root zone at 0 to 30 cm depth coltt 
and the leaf samples from the index leaf (14th f rond) was taken for ana lysing pal~ 

boron and potassium at 6th and 12t h months after soi l application of potassium fror 
and boron. The results of the experiment revealed that both the soi l and leaf mOl 

boron and potassi um content increased significant ly with the intermediate dose the 
of both the nutrients and decreased with t he maximum dose. The interaction levE 
effect also showed the same trend. The nut and copra production showed a bar 
positive correlation with increased content of leaf and soil potassium and boron. bar 
Both t he nutrients registered negative effect at t heir doses. nur 

64 

mailto:psmedda@gmail.com


t< --.'v 
,, 8.e ;

U' 
7:! 

S3P-I0 

of leaf 

,'act of 

hi 

lidyalaya, 

'a 

a limiting 
ium-boron 
engal with 
leaf boron 
'ied out in 
1 Factorial 
ith graded 
m (25, 50, 
I cm depth 
analysing 

)otassium 
I and leaf 
iiate dose 
lteraction 
showed a 
nd boron . 

'- 3'" Intern ational Symposium On Coconut Research and Development 

10 - 12 December 201 6, ICAR - CPC RI, Kasaragod 

Abstract S3P-11 

Impact of potassium-boron interaction on leaf 
nutrient content and nut setting of coconut 

(Cocos nucifera L.) 
N. Sathi Babu 1

, A. K.sinha2, A. Ghosh3and P. S. Medda 1 


JDepartment of Plantation Crops & Processing, Utta r Banga Krishi Viswavi dya laya, 

West Bengal 736 165, India 


2Department of Soil Science & Agril. Chemistry, Uttar Banga Krishi Viswavidyalaya, 

West Bengal 736 165, India 


3Department of Agri l. Statisti cs, Uttar Banga Krishi Viswavidya laya 

West Bengal 736 165, Ind ia 


(psmedda@gmail.com ) 


The experiment was conducted fo r two consecutive years during 2014-15 
and 2015-16 at the Instructional Farm of Uttar Banga Krishi Viswavidyalaya, 
West Bengal located at 43 m above mean sea level with 26°19/ 86/ / N latitude 
and 89°23/ 53/ / E longitude. The study was aimed to evaluate the effect of 
potassium-boron interaction on leaf nutrient content and nut setting of coconut 
in the boron deficient soils of te ra i zone of West Bengal. The experiment was 
carried out in a 7.5 m x 7.5 m. spaced 11 yea rs old plantation planted with 
cv. ECT and laid out in Factorial randomized block design having 9 treatments 
replicated four times with 3 different levels of Potassium (900, 1200 and 1500 g 
of K20 per palm) and Boron (25, 50, and 100 g borax/pa lm. Soil samples were 
collected from 0 to 30 cm depth within a radius of 1.5 m of t he t runk of each 
palm of t he enti re experimental area of the plantation and t he leaf samples 
from14th frond was taken for analysing boron and potassium at 6th and Uth 
months after soi l application of potassium and boron. The results revea led that 
the leaf potassium content showed an increasing trend for the Intermediate 
levels of boron. However, higher leaf boron content recorded with higher rate of 
boron application. The treatment receivi ng intermediate dose of potassium and 
boron registered highest leaf potassium content leading to production of higher 
number of bunches, female flowers and fru it setting. 
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Prevalence of potassium solubilizing 
bacteria in rhizosphere of coconut 

palms (Cocos nucifera L.) growing in 
different soil types 

AbstrS3P-12 

Pt 

Alka Guptal, Murali GopaP, Deepthi Ravindran1 and George V. Thomas2 


l lCAR - Cent ral Plantation Crops Research Institute, Kud lu P.O., Kasaragod-671124, 

Kerala, India 
 A SI 

2Counci l for Food Research and Devel opment, Konni, Kerala, Ind ia 
Goe 

Pla nt nut rition is closely associated wit h t he activi ty of rh izosphere microflora, COCI 

which plays an important role in supplying plants wit h ava ilable nutrients as well are. 
as growt h promoting substances. Potassiu m nutrition is an important factor in 

wi t I 
regulation of plant productivity as far as coconut is concerned. Coconut flowers 

all uand fruits t hroughout t he year and has a heavy demand for potassi um, which at 
yieltimes, is not met easily from the K pool in t he so il. As potassium gets depleted 

f rom the feed ing zo ne at a faster rate, t he K pool cannot keep up to restore t he dUE 

much needed K ava ilab le to t he coconut palms. In such situations, presence exp 

and activities of microorgan isms great ly influence t he availability of K in soi l for elel 
plant growt h. Hence, investigations were carried out to assess t he preva lence of + e 
potassium solubilizing bacteria in rhizosphere of adult coconut palms growing fo ll 
in two different types of soi l i.e., laterite and sandy loam . The results of the var 
study revea led higher load of potassium solubilizing bacteria in sandy soi l as 

16~ 
compared to laterite soil. A total of 88 morphologically distinct isolates of 

nai
potassium solubilize rs were obtained using three diffe rent media based on 

GajAleksandrov medium. Cleari ng zones of K-solubilization of upto 7 mm were 
kncobtained when potassium alumino silicate was used as the insoluble source of 

potassium. A maximum of upto 5.4llg/ml potassium could be solubilized by the yie 

selected potassium solubilizing bacteria . The potassium solubi lization potential all 
of bacteria iso lated from sa ndy so il was higher as compared to t hose from bar 
laterite soil. Acinetobacter sp., Alcaligenes sp. and Micrococcus sp. were found cae 
to be the predominant and efficient potassium solubiliz ing bacterial genera in gre 
coconut rhizosphere soil s. 
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Abstract 53P-13 

Performance of Multiple Cropping Systems in 
Godavari Alluviums of Andhra Pradesh 

K. M amathal, R. Naga Lakshmi\ B. V. K Bhagavan 1 and E .Padma2 

IHorticultural Research Station,Kovvur, Andhra Pradesh - 534350, India 
2Horticu ltural Research Station, Ambajipet , Andh ra Pradesh, India 

(padma,edee@gmail .com ) 

A survey was conducted in Atreyapu ram and Ravu lapalem mandals of East 

Godavari district of Andhra Pradesh to assess the profitability of different 

coconut based cropping systems .East Godavari district is highly potential 

area for coconut where t he farme rs are used to grow coconut as monocrop 

with a spacing of 8.0 m x 8.0 m. The soi ls in t he surveyed areas are deltaic 

alluviums rich in organic matter. During recent years t here is a shrink in coconut 

yields mainly due to frequent cyclones, pest and diseases. Apart f rom that 

due to repeated fl uct uations in coconut prices also t he farmers are forced to 

explore the possib ili ty of growing other income generating crops like banana, 

elephant foot yam, dioscorea and t urmeric etc. Different intercrops like banana 

+ elephant foot yam, banana + diosco re a, turmeric + dioscorea are usua lly 

followed in different locations of coconut orchard s. The yield of coconut 

varied from 90 to120 nuts/palm/year in monocropping system where as it is 

165-180 in different intercropping systems. The yield of banana variety grand 

naine ranged from 23.5-29kg/plant. Per plant yield of elephant foot yam cv. 

Gajendra ranged between 1.8-2.2 kg / plant , greater yam (Purple Ya m, locally 

known as Bomba; pendalam) yield ranged from 2.1 to 2.9 kg/plant and the 

yield of aromatic tu rmeric cv. Kasturi ranged f rom 280-300 gm/plant. Among 

all the intercropping systems, highest net income was obtained with coconut+ 

banana+ Elephant foot yam cropping system w here as the B:C ratio is highest in 

coconut + tu rmeric + greater yam due to high export potentia l of turmeric and 

greater yam . 
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Abstract S3P-14 

Assessment of major and secondary nutrient 
profile of coconut palms grown in different 

Agro Ecological Zones of South Kerala 

Jeena Mathewl, K, M . Nair2 , A. Abdul Harist, V. Krishnakumarl, S. Indhuja1,C.G. 

Narayanan Namboothi ril, R. Renju l, Babuloo Blessy Boban1 and Ch inch u Raj! 


llCAR-Central Plantation Crops Research Institute, Regional Station, Kayamkulam, 

Ke ral a, Ind ia 


21CAR - NBSSLU P, Regional Station, Bangalore, India 

(jeenu15@gmail.com) 


Coconut is a perennia l pla ntation crop w it h exhaustive depletion of nutrient 
s such as K, N, Ca, Mg, S and B, As the productivity of the palm increases, the 

E 
qua ntity of nut rient removed per palm also increases. Nutrient exhaustion 
from the soil has its impact on the fo liar nutrient levels wh ich may affect t he 
yield and productivity of t he palm. Hence it is imperative to understand the 
leaf nutrient profil e of the pal ms. In order to assess the leaf nutrient profi le of 
palms, from Agro Ecological Unit-1, 3 and 9, t hirty palms were identifi ed from 
each AEU and leaflets were taken from the first and fourteenth leaf. Results of 
t he study indicate t hat sufficient partitioning of phosphorus to the leaf tissues of 
the palms growing in AEU-1 and AEU-3 with an average content of 0.158% and 
0.163% respectively. In AEU-9, the average leaf phosphorus content was 0.141. 
th is emphasizes the strategy to skip phosphatic fertilizer application in the area. 
Sufficient K concentration was observed for the palms in AEU-1 and 3, but the 
average content was 1.2% for AEU -9. Sixty one per cent of the palms tested 
less than 0.30 % Ca content in t he leaves of the palms from AEU-1 and 3. The 
average Ca concent ration fo r t he palms in AEU-9 was 0.17%. Forty four per cent 
of the sa mples had less t han 0.2 per cent magnesium in t he leaf tissues in AEU­
1 where as eighty five per cent of t he samples tested less than 0.20 per cent in 
t he leaf tissues in AEU-3 indicating t he severity of Mg deficiency in the zone. In 
AEU-9, forty seven percentage of the samples tested less than 0.2% Mg in the 
leaf tissues. Analysis of leaf samples from the three AEUs indicated calcium and 
magnesium as the major nutrient const raint. Considering t he acidic soil reaction 
and the deficient leve ls of Ca and Mg, dolomite and lime each@1 kg per palm 
and magnesium sulphate@1 kg per palm in two splits can be recommended 
in the area along with other management strategies such as addition of palm 
residues in the basin and soil test based nutrient application. 
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Abstract S3P-15 

Robust Spatial Regression and its Application 
in Field Data Analysis 

1C. T. Jose , K. P. Chandran2, K. Mural idharan2, D. Jaganathan 2 and S. Jayasekha r2 


l lCAR - Central Plantation Crops Research Institute, Regional Station, Vi tta l, 


Karnataka, Ind ia 


21CAR - Cent ral Plantation Crops Research Institute, Kasaragod, Kera la, India 


(ctjos@ya hoo.com) 


Outlier detection and robust estimationare t he integral part of data mining and 

has attracted much attention recently, General ly, the data contain abnormal or 

extreme val ues either due to the characteristics of the individual or due to t he 

errors in tabulation, data entry etc. The presence of outl iers w ill badly affect 

the data modeling and analysis. A robust nonparametric method is proposed 

to fit the spatia l/ su rface regression which is not influenced by the presence of 

outliers in the data. Robust M- kernel weighted loca l li near regression smoother 

is used tofi t the spatia l regression fu nction. The proposed method is useful to 

estimate/eliminate the spatia l effect and to identify the high potential trees in 

an orchard, which is useful for the breeding programs. The method is il lustrated 

through simulated and fi eld data. The method is applied to the annual yield data 

of 225 coconut palms in a field to eliminate spatial effect and to identify the high 

potential trees. 
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Abstract S3P-16 

Integrated nutrient management in coconut 

based cropping system 


A. Selva Ranil, R. Rajendranl, S. M ohandas1
, H. P. Maheshwarappa 2 and S. Sumit ha 3 


lCoconut Research Station (AICRP on Pa lms), Tam il Nadu Agricultural Unive rsity, 

Veppankulam - 614 906 (Tanjavur), Ta mi l Nadu, India 


2lCAR-Central Plantation Crops Research Institute, Kasaragod, Kerala, India 


Among th e production constraints, optimal nutrition to coconut sti ll plays Oil 
the vital role for enhancing productivity. The effect of integrated nutrient cu 

management in coconut based integrated cropping system (Coconut (ECT) + 	 a 
coBlack pepper (Panniyur 1) + Banana (G9) + Cocoa (Fl hybrid)) was st udied at 
of

Coconut Research Station, Veppankulam farm under AICRP on Palms, on 37 
gh

years old coconut in non replicated trial w it h four treatments @ 24 palms/ th 
treatment viz., T1 - 75% of recommended NPK + 25% organic (vermicompost), b 
T2 - 50% of recommended NPK + 50 % organic (verm icompost + vermiwash Ga 

tl1+ bioferti lizer + in situ green manuring) , T3 - 100% orga nic (vermicompost + 
vermiwash + bioferti lizer + in situ green manuring (sunhemp at basin) + green 

an 
th 

leaf manuring (Glyricidia leaves) + composted coir pith and mulch ing with fr 
cocon ut leaves) and T4- Check (recommended NPK and organic manure) were in 
evaluated. Among the treatments, T2 - 50% of recommended NPK + organic w 

berecycling with vermicompost +verm iwash +biofertilizer + in situ green manuring 
recorded more number of functional leaves (30 per pa lm per year), number of 

sc 
ofl 

bunches (12 per palm per year) and number of nuts (118 per palm per year). re 
The average earthworm population (25 nos./m 2

) and soil microbial population h. 
counts (fungi, 18.27 10-3cfu/g of soil and bacteria 13.25 x 10-Scfu/g of soil) b< 

iswere also more in T2. Intercrops yield was also higher in T2 treatment where 
e(

in yield recorded In cocoa beans (dried) was (262 kg/hal, banana was (24,125 01 
kg/hal and pepper was (47 kg/hal. The net income and B:C obtained was also 
the highest in the T2 treatment. Mono cropping of coconut with recommended 
NPK and organic manure registered the lowest earthworm, fungi and bacteria 
population. These observations proved the positive effect of integration of 
inorganics with organics especially vermicompost generated out of coconut 
biomass and microbia! inoculants assumes significance for better productivity 
of the system. 

70 



t ..~? , y<J Lnternational Symposium on Coconut Research and Development 

:r:: 10 - 12 December 201 6, leA R - CPCRJ , K.saragod 

S3P-16 

:oconut 

ld S. Sumitha3 

" University, 

ala, India 

lut still plays 
ted nutrient 
:onut (EeT) + 
as studied at 
Palms, on 37 
@ 24 palms! 
'micompost), 
t- vermiwash 
nicompost + 
Isin) + green 
Jlching with 
anure) were 
)K + organic 
!n manuring 
, number of 
n per year). 
population 
u/g of soil) 
lent where 
las (24,125 
~d was also 
Immended 
Id bacteria 
'gration of 
)f coconut 
'oductivity 

70 

Abstract S3P-17 

Design and Development of Coconut Basin 

Digger 


Shyla Joseph, U. Jaikumaran, P. S. Preman, A. Latha and P. B. Meenu 

Agricultural Research Station, Mannuthy, Kerala Agricultural University, 


Thrissur - 680651, Kerala, India 

(shyla.joseph@kau.in) 


Opening of basin around coconut palm is a recommended practice on coconut 
cultivation. The coconut basin could act as a pit for collecting ra in water during monsoon 
and irrigation water in other seasons. It also helps t o store organic trashes and manures, 
cowdung, chemical fertili zers etc. for the overall growth of palm. But due to scarcity 
of laboures and escalating labour charges in manual basin opening, farmers are not 
giving much attention on regular maintenance works of coconut fa rms especially, 
the opening of palm basin. Considering the effectiveness in opening of coconut palm 
basin, Agricultural Research Station, Mannuthy has developed a device made up of 
Galvanized Iron material to attach power tiller with coconut palm to make basin around 
the palm. The device consists of a palm attaching frame, t ail wheel mounting frame 
and chain attaching frame. For ease in operation, some modifications are al so made in 
the power ti ller. Rotavato r blades are arranged in such a way that throwing of tilled soil 
from basin to outside has made easy. Track width is adjusted to a minimum of 600 mm 
in tune with tilli ng width . Balancing of power tiller, by fi tting of additiona l metal wheels 
with both traction wheels helps t he power tiller to move out easily after fin ishi ng each 
basin of about 300 mm depth . For form ing the basin and smooth throwing out of ti lled 
soil, the power tiller is operated in reverse direction. Other modification is the shift ing 
of tail wheel from rear to front side which in t urn gave more steady movement in 
reverse operation of power tiller. The power tiller attached with t he palm by t his device 
has made a circular basin of 150 t o 300 mm dept h and 1800 mm ra dius. It makes 8 
basins in one hou r with diesel fuel consumption of 1.5 lit res. Total cost of th is device 
is Rs. 15,000/- and the cost involved in making one basin is Rs.46/-. Also it is found 
economical with an output of 64 basins against manual opening of 12 basins in a day 
of 8 hours of operation. 
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Abstract 	 S3P-18 Abstr 

Properties of biochars produced from 

coconut residues and their impact on 


humid tropical soils 


Murali Gopal1, Alka Gupta!, Shahul Hameed K2., and George V. Thomas3 


llCAR-Cent ral Plantation Crops Resea rch Institute, Kud lu P.O., Kasaragod - 671124, 

Kerala, India 


2DISARP Soluciones and Globales de Higiene, Burj uma n Business Tower, Office 1014, 

P.O. Box 211021, Duba i, UAE 


3Council for Food Research and Development, Konni, Kerala, Ind ia 
 Exp'
(mgcpcri@yahoo.co. in) 

stU( 
witt

Coconut plantations and coconut-based cottage industries generate about 25 
FIO\MT of biomass residues annual ly in India. They make an ideal feed-stock for 
astEproducing biochar owing to high lignin content and provide an alternative to 

thei r direct soi l appl ication. We converted i) mat ure coconut husk, ii) tender ; C3 
(immature/green ) coconut husk with shell , iii ) coconut leaf petiole and iv) co ir­ Ml 
pith, after in itia l sun-drying, to biochar through pyrolysis in a simple cha rring Ve@ 
ki ln. Resu ltant product was black, light weight and porous in natu re. Chemical in ~ 
analysis showed smal l variations in t he different biochars produced depending ma 
upon the type of coconut residue used. However, severa l characteristics gla, 
were found co nsistent. Primary among them were i) alkaline pH ii ) high 

spi
potassium content, and iii) low organic carbon content, thus, making them 

grca Class 3 category of biochars. M icrobia l ana lysis of the biochar immediately 
{2.after its production did not show any microbial load. However, upon storage, 

a very low bacteria l load was detected which indicated their recalcitrance to to 
degradation. Two critical tests, viz., seed germination using cow pea seeds and hig 
earthworm avoidance assay using Eudrilus sp., an earthworm species used hu 
for vermicomposting of cocon ut leaves, proved coconut biochars to be highly grc 
su itable for use in agricu lture. Addition of t hese biochars in graded doses, sig 
alone or in combination wi th coconut leaf vermicompost, increased the pH, N,
organ ic carbon and potassium content, and promoted plant-beneficial microbial 

er<
communities and enzyme activities in t he so il. In addition, coconut biochars are 
also expected to sequester carbon as a resu lt of solidification of carbon structure 	 un 

haof t he biomass brought about by their therma l modification, t hus, making them 
a stable soil constituent. Our studies highlight the potential of coconut biochars 
as so il catalyst for re-invigorati ng the hea lt h of nutrien t-poor tropica l humid 
soils, particu larly those wi th low pH . 
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Abstract S3P-19 

Feasibility of flowers as intercrop in coconut 
by different agro techniques under coastal 

sandy soil system 

Shivakumar S. N"., Ravi Bhatl, Subramanian P.l, Umesha K"., Surekha R.l and 

Hemalatha2 


l lCAR - Central Pla ntation Crop Research Institute, Kasa ragod - 671124, Kerala, India 

2College of Horticulture, UHS campus, GKVK post, Bengaluru, Ka rnataka, Ind ia 


Experiment was conducted at ICAR-CPCRI, Kasaragod, Kerala, during 2015-16 to 

study the performance of d ifferent fl ower crops grown as intercrop in cocon ut 

with in-situ moisture conservation materials in littoral sa ndy soils of west coast. 

Flower crops viz., Cl-Marigold (Arka Agni), C2-Gladiolus(Arka Kesar), C3-China 
aster(Arka Kamini) and C4-Gomphrena(Local variety}, (Cl and C2 grown in kharif 

; C3 and C4 grown in rabi) were grown with moisture conservation material s viz., 
Ml-Coconut husk, M 2-Coir pith, M3-Shredded coconut leaf and cont ro l(M4}. 
Vegetative, physiologica l and bio-chemical paramete rs of flower crops grown 

in kharif season recorded sign ificant ly higher growth in M3-treatment with the 

maximum flower yield (6.70 tons/ha of marigold and 78,026.95 spikes/ha of 
gladiolus) when compared to control (3.69 tons/ha of marigold and 63,788.43 

spikes/ ha of gladiolus). However, significantly higher growth of flower crops 
grown in rabi season were observed in Ml-treatmentwith maximum flower yield 
(2.50 tons/ha of china aster and 40.17 tons/ha of gomphrena) when compared 

to cont rol (1.36 tons/ha of china aster and 14.81 tons/ha of gomphrena) . The 

higher soil moisture retention capacity of shredded coconut leaf and coconut 
husk t hroughout the growth period of kharif and rabi crops resulted in higher 
growth and yield attributes. Studies on soil properties showed that there was no 
significant infl uence of moisture conservation materials on soil pH, EC, ~C, total 

N, available P and K. The coconut equivalent yield under intercropping of flower 

crops w ith in -situ~ moisture conservation materials was significantly highest 

under gladiolus (52,926 nuts/hal intercropping over gomphrena (27,836 nuts/ 

hal, marigold (13,537 nuts/hal and china aster (12,584 nuts/hal. 
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AbstractAbstract S3P-20 

Mapping soil related constraints for coconut 
in the major coconut growing districts of myc 

Tamil Nadu 

V. Selvaman i, Su rekha, Ravi Bhat and P. Subramanian 

tCAR - Central Plantation Crops Research Institute, Kasaragod - 671124, Ke ra la, India 


(selvamaniv@gmail .com) 

Soil constra int maps for cocon ut cultivation were prepared for four major 
coconut growing districts of Ta mi l Nadu (Coimbatore, Tiruppur, Tanjavur and 
Dindigul ) using the soil map at 1:50000 scale developed by TNAU. Thematic Tissue/ 
maps on soil depth, drainage, soil t exture and soil reaction related const raints mutuali~ 
for coconut were developed using ArcGIS software. Subsurface so il reaction environ~ 

and soil text ure properties were considered to identify the constraints. Based their su 
on the soil requirements of coconut, each soi l property was classified in to cha llen@ 

that forfour constraints classes viz., highly su itable, moderately suitable, margina lly 
known Isuitable and not su itable. The soil depth related constraints (under margina l 
such as or not suitable condition) for coconut cu ltivation were observed in 22, 19, 17 
Inocula 

and 36 per cent of t he total geograph ica l area of the districts Coimbatore, improve 
Tiruppur, Tanjavur and Dindigul respectively. Si milarly, pH re lated constrai nts and G/a 
were observed in, 55, 64, 41 and 28 per cent, soil texture re lated constra ints for t heil 
were fou nd in 17, 18, 19 and 6 per cent, and soil drainage related constraints for this 
were observed in 20,16,14 and 12 per cent of the total area in the Coimbatore, house 
Ti ruppur, Tanjavur and Dindigul districts of Tami l Nadu respectively. Majority sterilize 

of the area is having soil pH related constra ints for coconut cultivation in t hese spores 
respectdist ricts. Soil depth was found to be highly or moderately suitable for cocon ut 
AM ino cultivation in 72, 79, 76 and 60 per cent of the total geographical area of the 
irrigate

Coimbatore, Tiruppur, Tanjavur and Dind igul dist ricts of Tamil Nadu respectively. 
measur 

Li kewise, the so il pH in 40,33, 52 and 68 per cent area, soil texture in 77, 80, 74 AM ina 
and 89 per cent area and soil drainage condition in 74, 81, 78 and 83 per cent were si 
area .were found to be highly or moderately suitable fo r coconut cu ltivation in water, 
these dist ricts. The spatial information deve loped, is useful fo r planning location and ro( 
specific management strategies for overcoming the limitations in order to This Stl 
improve the coconut productivity fu rther. embryc 
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Abstract 53P-21 

Effect of inoculation of arbuscular 
mycorrhizae on the ex vitro establishment of 

embryo-derived coconut plantlets 
Murali Gopall, Anitha Karunl, Alka Guptal, RajeshKumar P. P.2, Ambili, K.3 and 

George V. Thomas4 

l/CAR - Central Plantation Crops Research Institute, Kudlu, Kasaragod - 671124, Kerala, India 
2Khansa Women's Coll ege of Advanced Studies, Kumbla, Kerala, India 

3Biointeraction Ltd. Reading, UK 
4Council for Food Research and Development, Konni, Kerala, India 

(mgcpcri@ya hoo.co.in) 

Tissue/organ cult ured plants grown under aseptic conditions are devo id of t he 
mutualist m icrobes present in rh izosphere and once t ransplanted to external 
environment, they face several b iotic and ab iotic cha llenges which impai r 
their su rviva l and growth. Embryo cu ltured coco nut seedlings too face sim ilar 
challenges. Arbuscu lar mycorrh izae (AM) fungi are key rh izosphere symbionts 
that form mutuali stic association with m ore than 80% of the plant species 
known growing on earth . They offer several critical plant-beneficial fu nctions 
such as nutrient and w ater absorpti on, pathogen and drought t olerance, etc. 
Inoculation of AM is also known to re duce the tra nsp lant ati o n shock and 
improve the acclimatization of ti ssue/organ cultured plants . Glomus etunicatum 
and Glomus borea/e, iso lated f rom rhizosphere of coconut and t ested earlier 
for their efficacy in promotion of growth of coconut seedlings, were chosen 
for this study. Embryo- derived coconut plantlets growing in pots in green 
house were de-potted and t ransplanted int o poly-bags cont aining 10 kg non­
sterilized soil-sand mixture. For AM inoculation, 100 g soil containing 100 
spores of G. etunicotum and G. boreale per 10 g of soil , w ere added to t he 
respective treat ments ind ividua lly. Cont ro l seed lings were grown without any 
AM inoculation. No fertilize r w as added t o any of the treatments and all were 
irrigated uniformly. Six months after AM inoculati on, p lant growth para meters 
measurements indicated longer shoot and leaf length and la rger co llar girth in 
AM inocu lated seedl ings. Fresh and dry w eight s of the AM inoculated seedl ings 
were significa ntly high compared t o uninocu lated seedli ngs ind icating bette r 
water absorption and biomass accumulation by t he former. AM spore count 

and root associati on were also significant ly higher in AM inoculated seedlings. 

This study clea rly indicated the scope of integrati ng arbuscular mycorrhizae with 

embryo cultured coconut plantlets fo r better establishment under ex vitro cond itions . 
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Abstract Abstract S3P-22 

Response of graded levels of boron 
application on the recovery of boron deficient per 
coconut palms (Cocos nuci/era L.) under terai 

zone of West Bengal 
N. Sathi Babu, A. K. Sinha and P. S. M edda 

Uttar Banga Kri shi Viswavidyalaya, West Bengal 736 165, India 

(nsbabu27@gmail.com ) 


The investigation was carried out during 2014-15 and 2015-16 in tera i zone of Field; 
West Benga l located at 43 m above mean sea level with 26°19/86/ / N latitude intercl 
and 89°23/ 53// Elongitude to study th e effect of the application of graded leve ls 

out d 
of boron on the recovery of boron deficient coconut palms. The experiment 

Statio 
laid out in RBD with 12 treatments, each replicated 4 times, comprised soi l viz., \J
appl ication of boron at 4 levels (a, 25, 50 and 100 g per pa lm per year) in the 

the ye
fo rm of borax (10.5% B) to 4 to 5 years old coconut palms. The experiment was 

usingpreceded by a preliminary study based on the resu lts of wh ich the pa lms were 
like picategorized into two stages of the degree of severit y of boron deficiency viz, 
(7.00)Incipient and Advance stages. The avai lable boron contents of t he soils with 
first bhealthy and boron deficient pa lms were in the range of 0.26 to 0.39, and 0.51 
Loohto 0.54 mg/kg, respectively. Leaf tissue of the index leaf analysis revealed t hat 
spreathe leaf boron contents (3rd leaf) of the deficient and healthy palms were in the 
m ani range of 4.28 to 6.75, and 8.36 to 9.94 mg/ kg, respectively. App lication of boron 
charato the affected palms at incipient stage improved the condition of the pa lms 
of sin within the following six months. Complete recovery of the pa lms however, 

required not less than 9 months. Palms in advance stage of deficiency however, in VT 

could not be recovered, despite the application of borax even at the highest rate we ig~ 

(100 g/palm/year) . The results further revea led that wit h no borax application, recor 

the healthy stage palms gradually changed to incipient stage of boron deficiency (20.3 
after 9 months, wh ile the palms already in incipient stage required only 6 months rest ( 
to change to advance stage of t he defi ciency. The palms in advance stage of coco. 
boron deficiency that could not be recovered by boron application died within 4 60m 
months. Though, boron content of the leaf tissue was increased correspondingly perc 
with increasing boron application in advance stage palms were in the range of 
9.48 to 19.41 mg/kg. 
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Abstract S3P-23 

Screening of cocoa clones for their 
performance as intercrop in coconut gardens 

under South Gujarat condition 
P. P. Bhalerao1, H. P. Maheshwarappa 2and S, J. Patil l 


lAICRP (PALMS), AS PEE College of Horticulture and Forestry, Navsari Agricult ural 

University, Navsari - 396 450, Gujarat, India 


21CAR - Central Plant ation Crops Resea rch Institute, Kasaragod - 67124, Kera la, India 

(pa nka j5bhale rao @re diffmail.com) 


Field investigation on "Screening of cocoa clones fo r their performance as 
intercrop in coconut gardens under South Guja rat cond ition" was carried 
out during the year 2009-10 to 2015-16 at Regional Horticultural Research 
Station, ASP EE College of Horticulture and Forestry, Navsari. The five clones 
viz., VTLCC-1, VTLCH-1, VTLCH-2, VTLCH-3 and VTlCH-4 were planted during 
the year 2009-10 under 45 yea rs old coconut garden with four replications by 
using Randomized Block Design. The results revealed that, growth attributes 
like plant height (4.52 m), stem girt h (41.70 cm) and number of branches/plant 
(7.00) were significant ly maximum in VTlCC-1, whereas, the minimum height at 
first bra nching (16.00 cm) were significantly recorded with same cocoa clone. 
Looking to the canopy spread, the VTLCH-3 clone showed significantly higher 
spread at both E-W (5.18m) and N-S (4.78 m) followed by VTlCH-l (E-W 4.72 
m and N-S 4.49 m) as compared to rest of cocoa clones. Regarding pod/ yield 
characteristics, sign ificant ly maximum number of pods/tree/year (45.2), weight 
of si ngle dry bean (1.15g) and dry bean yield/ t ree/year (1.59 kg) were record ed 
in VTLCC-l of cocoa clone. In case of weight of pod, significantly maximum 
weight (42.51 g) was recorded in VTLCH-3 whereas, minimum value was 
recorded in VTlCC-l (28.21 g). However, the maximum number of beans/ pod 
(20.38) was recorded in VTLCH-4 followed by VTlCC-1(20.00) as compa red to 
rest of cocoa clo nes moreover; min imum value was count in VTlCH-3 (14.27) of 
cocoa clone. In respect of coconut yield, the in itial yield of coconut (WCT) was 
60 nuts/palm and it was increased to 74 nuts/ palm in the year 2015-16 (23.33 
per cent increase over initial yield). 
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Abstract Walla lS4L-01 
recoro 
disea~Threats of invasive and emerging pests and decay,

diseases of coconut in Indl 
to COQ 

P. Chowdappa other' 
ICAR - Central Plantation crops Research Institute, Kasaragod-671124, India India"

(pallem22@gmai l.com) 
invasii 
case (l

The emergence and spread of pests and pathogens pose a serious threat to 
globa l food security and natural vegetation, The increasing flow of free trade 
and movement across t he globe has increased the attention of every country 
to protect their biodiversity of the crop plants. Coconut is a perennial tree crop 
cultivated globa lly in more t han 90 count ries by sma ll and marginal farmers 
for its versatile use to human beings. It has vast morphological and genetic 
diversity which is vulnerable to invasive pests and diseases. Pests li ke Bron tispa 
/ongissima, Aspidotus rigidus and diseases like lethal ye llowing, foliar decay 
viru s, cadang- cadang viroid, red ri ng nematodes are t he major pests which are 
not present on coconut in some countries. However, these pests and diseases 
are causing huge loss to coconut and wiped out coconut plantations in other 
countri es. Invasion of some of t he exotic pest li ke coconut eriophyid mite, Aceria 
guerreronis Keifer in India from 1998 onwards caused economic loss to t he t une 
of severa l crores of Indian rupees. Ever si nce the pest was first reported in Kochi, 
Kerala during 1998, it had spread like a forest fire affecting all major coconut 
growing areas of the country. Other non-native insects like Asian grey weevi l­
Myllocerus undatus, inflorescence moth-Batrachedra arenoselfa(nuciferae), 
Spirall ing whitefly - Aleurodicus disperses also causing significant damage to 
coconut production in India in recent years. Presently t he coconut leaf beetle, 
Brontispa /ongissima and the armored scale insect, Aspidiatus rigidus, w hich 
caused huge damage to coconut in our neighbor countries like Myanmar, 
Maldives, Indonesia, Malaysia and Ph ilippines poses a great t hreat to Indian 
coconut . The spread of t he cocon ut leaf beetle is mainly through the movement 
of infested seedl ings. Shipments of ornamenta l palms from count ries having 
the pest infestation have been the main source of spread with in the Asia -Pacific 
region. Hard sca le, A. rigidusis ravaging Ph ilippines incurring huge loss to coconut 
growers in t hat country. The mobile stage being the crawlers and males are 
easi ly drifted away by w ind or passively carried t hrough any inert packaging 
materials, nuts etc. A close relative of t he chysomelid beetle, B. /ongissima, viz., 
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Wallacea sp. feeding on t he spi ndle region of coconut seed lings was recently 
recorded from South and Little Anda man . Among the diseases, lethal yel low 
disease caused by Phytoplasma, cocon ut cadang-cadang caused by viroid, foliar 
decay caused by virus and red ri ng disease caused by nematode are not present 
in India. However, ent ry of these pathogens to India may pose a severe threat 
to coconut sector in India . Strict quarantine laws for movement of coconut or 
other orna mental palms, regular monit oring for these diseases and pests in 
India, creating awareness among the farm ers and policy makers about these 
invasive pests and diseases, and preparedness to manage the pest or disease in 
case of accidenta l entry are essentia l. 
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Abstract S4L-02 

Emerging trends In the sustainable 
management of coconut pests 

Polana S. p, v, Vidyasagar 

Former PrinCipal Scientist, ICAR-CPCRI, r. Floor, 25/A, Avanthi Apts" Street No,8, 


Habsiguda, Hyderabad 500007. Telangana, India 


(vidyasagar49@ya hoo.com) 

The coconut (Cocos nUcifera ) palm is a major plantation crop in Asia, w ith India, 
Indonesia and Phi lippines together accounting for more than 86% of the total 
61 .5 million whole nuts produced in the world in 2014. One of the constraints in 
increasing the prod uction of coconut palm is a long list of insect pests that inflict 
severe damage a nd reduce the nut yields substa ntial ly. Classi fied as the important 
pests are Eriophyid mite, Aceria guerreronis Keifer, Coconut rh inoceros beetle, 
Oryctes rhinoceros, Red Palm Weevi l, Rhynchophorus fe rrugineus Oliv., Black 
Headed Caterpillar, Opisina arenosella, and Coconut Hispid Beetle, Brontispa 

longissima. Eriophyid mite that affects directly the nuts is still a major obstacle 
in the production as t he available management met hods are not adequate and 
there is a pressing need to fi nd newer sustainable met hods of management to 
alleviate the losses suffered by the farme rs. 

Coconut rhinoceros beetle is sti ll a menace in young fa rms in many countri es 
and for the management of it, apart from light traps, other kinds of effective 
trapping methods with pheromone ba its were developed. In some countries 
especia lly w ith Islands, th e classical biologica l control with Baculovirus sp. was 
t ried with variable results and other putative pathogens are being attempted for 
the control of this pest. 

The Red Pa lm Weevil in coconut farms has been kept under control to some 
extent with su it able and sustainable integrated management techniques 
like mass pheromone trapping, novel early detection met hods, effective 
pesticides,phytosanit ation and a few modern methods. Though many Asian 
countries like Vietnam, Thailand, Indonesia, Maldives and ot he rs were suffering 
from the attacks of coconut Hispid beet le for more than a decade, the Indian 
subcontinent was free till now. However, one has to keep a close watch on 
t his quarantine pest as it may reach India th rough som e planting materia ls. 
An effective biocont rol agent Asecodes hispinarum was mass multipl ied and 
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released in the field to contro l this pest.The Black headed caterp illar more 

specific to Indian sub-conti nent occurs in some seasons in certain eco-zones 
and biological cont rol through schedu led release of parasitoids is ava ilab le 

for implementation besides other methods. Among other pests is soil borne 
coconut Root Grub, Leucopholis coneophora for w hich integrated pest cont ro l 
methods are we ll developed. 

In recent times greater emphasis is bei ng laid on the use of more ecofriendly, 
sustainable, economical, less labor-intensive methods of pest management. 
For this purpose more knowledge has to be generated on t he insect and host 
plant interactions t hrough cutti ng edge biotechnologica l studies and molecular 
techniques. In this paper the new trends in sustainabl e management of coconut 
pests are discussed w it h focus on futu re research. 
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Abstract 540-01 Abstract 

Lufenuron-induced growth and E 
morphogenetic modulations in red palm 

weevil infesting coconut ou1 
A. Josephrajkumar, M . Rajumon, A. S. Anjali and Chandrika Mohan 

ICAR - CPCRI, Regional Station, Kayamkulam - 690 533, Kerala, India 

(joecpcri@ gmai l. com) N. B. V.. 

The insect growth regulatory effect of a new generation biorational chiti n 
synthesis inhibitor, lufenu ron on the grubs of red palm weevil is reported in 
t his study. Six different doses of lufenuron viz., 0.00054%, 0.0011%, 0.0054%, 
0.0065% and 0.0081% were exposed to uniform-sized grubs and the growth 
an d development abnorm al ities was recorded at regular time interva ls. Twenty The leal 
grubs were used in the labora tory bioassay experiment and number of grubs coconu' 
that transfo rmed into malformed/ dead pupae was calcu lated. The data was India. 
subjected to probit analysiS and homogeneity of data was confi rmed through leaves. 
chi-square test. A total of ten larval instars could be demarcated in this study place in 
using Oyar's law w it h linear increase of head capsu le widt h with one instar to In 2015 
the next in the ratio of 1.16 (Y=0.541x with R2 =0.9244). More larval instars in was ob~ 
RPW led to en hanced suscepti bi lity to lufenuron. Malformation of RPW grubs Visakap 
shot up from 25% to 70% wh en exposed to lufenuron @ 0.00054% and 0.0081%, to 62.8t 
respectively indicating a dose-depended effect of lufenuron on treated grubs. re-corde 
The cuti cle became soft and fragile with boil- like pust ules; lesion turn brown ha. Fron 

and sometimes eruption of fl uid was observed. Pupating insect were busted of Brao 

at certa in points and the fibrous cocoon formed was not well-woven with pest aff 

low tensile strength . Emerged adults were ma lformed and could not in itiate random 

fl ight. Median effective dose of lufenu ron against red palm weevi l was found garden~ 

to be 0.00779% and at th is concentration fifty per cent of t he RPW grubs turn in the c 

malformed. Grubs-treated with lufenuron pupated in 16 days, whereas the 34.1 to 

hea lthy insects pupated only afte r 44 days. Furthermore, lufenuron-treated larva l pI 

insects attained a maximum weight gain of 2.75 gin 10 days and healthy insects six mor 

reached >4.5 g after 17 days. The study indicated that lufenuron interfered pupa l p 

with larva l-pupal transformation of RPW grubs resulting in abnormal pupation. increast 

Accelerated feeding and diminished weight gain of RPW grubs were observed parasite 

in lufenuron-treated grubs lead ing to precocious pupation and morphogenetic of t he I 

aberrations. biologic 
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Abstract 540-02 

Biological suppression of coconut black 
headed caterpillar Opisina arenosella 

outbreak in East Godavari district of Andhra 
Pradesh 

N. B. V. Chala pathi Raol, A. Nischala\ A. Snehalat hara ni l, G. Ramanandam 1 and H. P. 
2M aheshwarappa


1 AICRP on Palms, HRS, Ambaj ipeta, DrYSRHU, East Godava ri - 533 214 

And hra Pradesh, India 


2Project Coordi nator, AICRP on Palms, CPCRI, Kasargod 671124, India 

(chaJapathi rao73@gmai l.com) 


The leaf eating black headed caterpi ll ar, Opis/na arenoselia is a serious pest of 
cocon ut pa lm ca usi ng signifi cant yiel d loss in all t he cocon ut growing tract s of 
India. It attacks coconut of all age groups and is a pro lific feeder of coconut 
leaves. Among the coco nut growing states, Andhra Pradesh occupies fourt h 
place in the country w it h 5.50 per ce nt of area and 6.15 per cent of production . 
In 2015, sta rti ng f rom October, a high infestation of black headed caterpillar 
was observed in t he coastal districts (East Godava ri, West Godavari, 5r ikakulam, 
Visakapatanam and Krishna dist r icts) of A.P and incidence ranging f rom 42.82 
to 62.86 per cent was recorded. An out break of black headed caterpilla r was 
recorded during this period in Allavaram mandai of East Godavari district in 675 
ha. From October 2015 to April 2016, inn undative releases of about 37.881a khs 
of Bracon hebetor, GoniOlU5 nephantidis larval parasitoids was carri ed out in 
pest affected gardens in th is mandaI. To study the impact of parasitoid release 
randomly 10 leaflets/ palm were collected f rom 10 samp le palms from t he 
gardens in t he seven vil lages from lower w horl of leaves. After parasitoid re lease 
in the affect ed gardens, t he larval population of O. arenosella decreased by 
34. 1 to 75.9 per cent, pupa l population by 33.4 to 94. 5 per cent and paralysed 
la rval population recovered was 8.30 to 26.92 per cent after t hree months. After 
six months th e larva l popu lation decreased by 59.65 to 100.00 pe r cent t he 
pupal population up t o 92.8 to 100.0 and paralysed larval popu lation recovery 
increased ranging f rom 18.68 to 34. 6 per cent. After six months of release of 
parasitoids, t he impact of in undative re lease of bio agents in the suppression 
of t he leaf eati ng caterpi llar was prominent providing impetus to t he role of 

biological cont rol in pest management . 
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Abstract 540 -03 

Controlled delivery of ethyl 4 methyl 
octo nate, the pheromone of coconut 

rhinoceros beetle, Oryctes rhinoceros linn. 
3Kesava n Subaharanl, M, Eswarm oorthy3, B, V. v, S, Pavan Kumar , Vibina Venugopa l2, 


N. Chala path i Rao4
, S. GuravS

, Rajamanickam6, S. Ganesan6, A. Joseph Rajkumar2, H. P. 

Maheshwarap pa2 and P. Raveendran2 


llCAR - National Bureau of Agricultural Insect Recourses, Bengaluru, India 

21CAR - Central Plantation Crops Research Institute (ICAR), Ka saragod, India; 3CPM U, 

Jawaharl al Nehru Centre for Advanced Scienti fic Research, Bengal uru, India; 4ARS, 


Ambajipetta, APHU, Ambaj ipetta, India; sCoconut Research Statio n, Ratnagiri, 


Maharashtra, India; 6Ta m ilnadu Agricultural University, CO im batore, India 
(subaharan_70@ yah oo.com) 

Rhinoceros beetle, Oryctes rhinoceros Li nn. (Coleoptera: Scaraebidae) is a key 
pest of coconut, Cocos nucifera in India and South East Asia. Polymer membrane 
jpo lypropylene tu bes are used in delivery of rhinoceros beetle pheromone 
(ethyl 4 methyl octonate) for mass trapping of t he beetles. Though effective, 
the polymer membrane dispensers have high release rate ranging from 10-30 
mgj day. This warrants replacement of the lure in 3-4 mont hs interva l which 
adds up to the cost of the la bou r and chemistry. Nanoporous materials are 
a novel carrier/ dispenser for t he vo latile signa ling molecules with controll ed 
spatiotempora l release rates. A nano dispenser made of meso porous sieves 
with ordered pore ch annels was developed for loading t he rhinoceros beet le 
pheromone. Characterization by Field Scanning Electron Microscopy (FESEM ) 
and X - ray Diffraction (XRD) confi rmed t he ordered struct ure of the pores on the 
matrix. Pheromone when loaded in nanomat rix showed delayed dissipation as 
compared to pheromone alone when assayed by Thermal gravity ana lysis (TGA). 
Fourier transform infra red (FT-I R) measurements confi rmed t he presence of 
pheromone in the nanomatrix. Fu rther, stud ies on release rate ofthe entrapped 
pheromone in t he nanomatrix using the Gas Chromatography revealed lower 
release rate of volati les compounds as com pared to the commercia l lures having 
polymer membrane. The re lea se rate from the na nomatrix was suffi cient to cause 
physiological response t hat was ascertained by elect rophysiological techniques 
(electroantennogram). Field test of pheromone loaded in nanomatirx captured 
more beetles than unbaited traps. It s longevity is more: While t he commercial 
lure contain ing 800 mg pheromone was exhausted in three months, same 
quantity pheromone loaded into nanomatrix lasted for six months. 
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Abstract 540-04 

Coconut water, an efficient medium for in 
vitro mass culturing of Trichoderma 

M. Govindan, C. R. Rash m i, M. Mohamed Anees and C. K. Yamini Varma 

Kerala Agricultural University, College of Agriculture, Padanna kkad, Kasaragod - 671314, 


Kerala, India 


(rashmicr@gmail.com) 


The in vitro mass cu lt uring of Trichoderma is done in sugarcane molasses or 

Potato Dextrose Broth. lack of sugarcane indust ries at Kasargode makes 

availability of molasses difficult, and use of Potato Dextrose Broth invo lves 

high cost. The district has plenty of Copra processing unit s where large amount 

of cocon ut water is getting waste da ily. In vitro studies were conducted for 

evaluating coconut water and other liquid growth media such as rice gruel, 

potato extract etc using dextrose, sucrose and jaggery as the carbon sources. 

Each treatment was rep licated t hrice. The results indicated that coconut water 

with 2% jaggery gave th e highest mycel ial dry weight of Trichoderma followed 

by coconut water w it h 2% sucrose. Sporulation of Trichoderma was also highest 

in cocon ut water with 2% jaggery. 
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Abstract S40-05 

An outbreak of stem bleeding affecting dwarf 
coconuts in the State of Sergipe, Northeast 

Brazil 

Dulce Regina Nunes Warw ick\ Rejane Rodrigues da Costa e Carvalho2and Ricardo 

Coelho Souza 1 


1 Embrapa Tabuleiros Costeiros, Av, Beira Mar, 3250, CEP 49025-040, Aracaju, SE, Brazil 

2Departamento de Agricultura, Universidade Federal Rural de Pernambuco, Ru a Dom 


M anoel de Medeiros, s-n, Dois I rmaos, 521 71-900 Recife, PE, Braz il, 

(dulce ,warwick@embrapa,br) 


The coconut stem bleed ing disease was fi rst detected in Braz il, ca using the 
death of several plants, in 2004 in a small area of t he State of Sergipe, Later was 
found widespread in other regions affecting dwarf and as we ll hybrids plants, 
St udies were conducted in order to investigate t he spread of t he disease, insects 
involved in t he T. paradoxa transmission, t he interaction wit h ot her pathogen 
as ways of disease cont rol . The spatial pattern of stem bleeding spread varied 
over time, with in itial infections presenting random pattern and then evolving 
to aggregate patte rn during eva luations. Stem bleeding was responsib le for 
large aggregations of diseased coco nut pal ms, indicating t hat individua lly 
infected plants were the out break source for subsequent infections. This fact 
also showed t hat secondary inoculants were spread over short distances, 
dissemination from plant to plant by contact between roots, or by water 
splashing. Thielaviopsis paradoxa was internally and externa lly in the insects ; 
Rhynchophorus palmarum and M etamasius hemipterus in t he region where 
t he disease was present whi le in region where t he disease was absent, the 
insects w here also f ungi free. The pathogenicit y of the isolates was confirmed 
in coconut plants, it is very probable t hat both insects are vectors or agent of 
dispersal of pathogen . An epidemiological st udy revealed a constant association 
between Bursaphelechus coeophilus and Thielaviopsis paradoxa in all cases of 
stem bleeding examined in Sergipe. These observations lead to t he concl usion 
that nematode is a predisposing agent to subsequent invasion by Thielaviopsis. 
Treatment with Bordeaux paste signifi cant ly reduced the progress of stem 
bleeding in 66.4% in affected plants, and 84.2 % remained symptom less during 
the experiment, demonstrati ng mainly t he preventive ca pacity of t he Bordeaux 
paste. 
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Abstract S4P-Ol 

Cultural and molecular characterization or 
grey leaf spot pathogen of coconut 

Merin Babu\ Arunima, S. 3, Sh areefa, M. l and Vinayaka Hegde2 


11(AR - (P(RI Regional Stati on, Kayamkulam - 690533, Kerala, Ind ia 

21(AR - (P(RI, Kasaragod - 671124, Kerala, India 


3St. Mary's College for Women, Palia kara, Th iruvalla - 689 101, Kerala, India 

(merin.babul@gmail.com) 


Prepondera nce of minor diseases in coconut emerging in sporadic outbreaks 
is well documented. Grey leaf spot is a minor disease infecting coconut and 
occasionally reported as a major lim iting factor in certain cultivars in different 
agro-ecological conditions. Surveill ance surveys ind icated moderate incidence 
of grey leaf spot disease in juvenile palms of Niu Leka variety in Kayamkulam, 
Kerala during 2015-2016. Diseased leaflets showing oval spots with greyish 
white centre, redd ish brown margin and yellow halo were collected and t he 
pathogen was isolated. Based on t he cultura l and morphological characters 
the iso lated fungus was identified as Pesta/otiopsis sp . and the pathogenicity 
was established. The colony of Pesta/otiopsis sp. appeared to be white, fluffy 
with brown to black fruiting bod ies which often fo rmed black conidial masses. 
The fusiform con idia were five celled with four conspicuous septa. The three 
median cells of con idia were brown co loured while the apica l and basal cells 
were hyaline with appendages. The apical cells of the conidia sh owed two to 
th ree hyaline appendages whereas the basa l cells possessed a single pointed 
appendage. In order to characterize the Pesta/otiopsis sp. through molecular 
techniques, multi -locus sequencing using primers for ITS region, ~-tubu l in and 
elongation factors was undertaken. Studies on the influence of temperature 
on the growth of Pesta/otiopsis sp. under in vitro condition showed that the 
pathogen cou ld grow over a temperature range of 20-30 °C and attained 
maximum growth at 25 °C. Under in vitro conditions the fu ngus could grow 
in a pH range of 5.0 to B.O with the optimum pH range near neutral pH 6.0 
to 7.0. The inhibitory effect of water extracts of different oilcakes was tested 
in vitro against Pesta/otiopsis sp. and significant reduction in radial growth of 
the pathogen was obtained in PDA fortified with neem cake extract. Out of the 
fu ngicides tested, carbendazim 50% WP and tebuconazole 25.9% EC inhibited 
the mycelial growth of Pesta/otiopsis sp. at 100 ppm concentration. The study 
confirmed the presence of Pesta/otiopsis sp. on Niu Leka coconut variety 
through morphological and molecular techniques and the pathogen could be 
suppressed by carbendazim and tebuconazole in laboratory bioassay. 
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Abstract S4P-02 

Integrated management of white grubs, 
Leucopholis spp. (Coleoptera: Scarabaeidae) 

in palm gardens 
3P. S. Prath ibha 1, K. Subaharan 2 and A. R. V. Kumar


lICAR- Central Plantation Crops Research Institute, Kasaragod - 671124, India 

2ICAR- National Bureau of Agricultural Insects Resou rces, Ba ngalore - 560024, India 


3Department of Entomology, GKVK, UAS Bangalore - 560065, Ind ia 

(prathibhaspillai007@gm ail.com) 


Three species of white grubs belongs to genus Leucopholis viz., Leucopholis 
burmeisteri, L. /epidophora and L. coneophora are associated with palm based 
croppi ng system in Sout hern and North eastern pa rts of peninsular India. Larvae 
damage the palms and intercrops by feeding on subterranean parts, resulting 
in yellowing, nut shedding, and decl ine prod uction of infl orescence and yield. 
Integrated Pest Management is a holistic approach where in all components of 
compatible management strategies are integrated harmoniously as possible so 
as to prevent the insect population atta ini ng economic threshold level. Ethology 
of L. coneophora ind icated t hat en-masse emergence commenced with the 
setting of south west monsoon in June and active swarming prolonged for 21 
days. The daily emergence occurred when illum inance fell down to 124.37±75Ix 
in the evening an d prolonged up to 1.2±04Ix. The beetles congregated during 
activity period and they did not attract to light traps. Hand picking is highly 
significa nt over light trapping. Field biology revealed the presence of first and 
second instar larvae in t he interspaces up to August, and presence of th ird 
instar la rvae in t he root zone during August-February. The third instar la rvae 
were targeted by number of natural enemies including parasitoids (Prosena 
sp. nr. Siberita and Campsomeriel/a col/aris col/aris ) and pathogens (Beauveria, 
Metarhizium and Serratia). Toxicological stud ies showed t hat, imidacloprid (LC50 
at 120h = 47.605 on III instar larvae) and bifenth rin (LC50 = 63.052 ppm) were 
toxic insecticides. As per fiel d efficacy evaluation, two round (Aug. and Sept.) 
application of bifenthrin @ 2kg ail ha (74.26 % reduction in grub population) or 
imidacloprid @ O. 24kg ai/ ha (75.84 %) were as much good as recommended 
insecticide chlorpyriphos @ 2kg ai/ ha (69.15 %). Bifenthrin was long persisting 
and compatible with Trichoderma harzianum. Based on these findings IPM 
package was fine-tuned which will be discussed. 
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Abstract S4P-03 

Evaluation of botanical formulations and 
chlorantraniliprole for management of coreid 

bug infestation in coconut 

Chandrika Mohan, P. B. Renjith, A. Josephraj kumar, Sunny Thomas and M . Shanavas 
ICAR-CPCRI, Regional Station, Kayam ku lam - 690 533, Kerala, India 

(cmcpcri@gmail.com) 

The coreid bug, Paradasynus rostratus Distant (Hemiptera: Coreidae) has 
attained t he status of a potential emerging pest of cocon ut pa lms in South Kerala 
in recent years. The adu lts and nym phs punct ure and desap t he deve loping 
buttons by inserting the stylet through the periant h region. Th e pest infested 
buttons shed down and t hose buttons t hat remain in the palm develop into 
undersized nuts wit h incomplete kerne l formation or barren nuts. Objective of 
the present study was to eva luate botanical pesticides (Neem oi l, ni mbidine, 
plant products (combination of neem oi l+palm oil) and green labeled pesticide 
(Chlorantranilip role ) in reducing coreid bug damage on coconut. Two sprayings 
were carried out at bimonthly interval during February and May 2015. Each 
treatment comprised often palms and each palm was designated as a replication 
in a completely random ized design. Initia l co reid bug damage on nuts ranged 
from 24.8 to 34.0%. Afte r imposing t reatm ents, significa nt reduction in coreid 
bug incidence was recorded in palms treated wit h 0.5% neem oil+soap (7.10%) 
and 0.018% chlorantrin iliprole (7.73%) than contro l (18.66%). Highest per cent 
reducti on in coreid damage ove r pretreat ment was observed in pa lms treated­
with chlorantrani lipro le (75.55%) fo llowed by neem oil (73 .89%). The pa lms 
were further monitored for button shedding so as to ascerta in the influence of 
different botanica ls as well as chlora nt raniliprole in the suppression of button 
shedding. Button shedd ing ranged from 56.57 to 58.28 % initially, which got 
reduced sign ifica nt ly in various treatments (21.14 to 28.15%) than control 
(40.71%) after superimposi ti on of the treatments. Al l the t reatments were found 
significantly superior than control in reducing button shedding due to coreid 
bug damage. Highest red uction (63.72%) in button shedding was observed in 
palms t reated with plant product extract (2%) fo llowed by Chlorantrani liprole 
0.018% (57.57%). Results of the present study clearly indicated that neem oil or 
ch lorantranil iprole could be used for field management of coreid bug infestation 
in coconut. 
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Abstract S4P-04 

Pathogenicity of entomopathogenic 
nematodes against coconut rhinoceros beetle, 
oryctes rhinoceros (scarabaeidae: coleoptera) 

T. Sri1 
Rajkumar, M. Sujithra and K. Ha rsha 

ICAR - Central Plantation Crops Research Insti tute, Kasaragod - 671124, Kerala, India 

(rajkumarcpcri@gmail. com ) 

The coconut rhinoceros beet le (Oryctes rh inoceros) is one of t he most damaging 
insect pest to coconut palms in India . Safety and environmental issues 
su rro unding t he chemical insecti cides has led to an alternative cont rol measures 

Rhinlsuch as use of entomopat hogens and t heir products. Entomopat hogen ic 
East nematodes (EPNs) (Rhabditida: Steinernematidae and Heterorhabditidae) are 
The 

one such entomopathogens which occur naturally in soil environment. Several 
leaf,

EPN species and their isolates exhibit considerab le variations in terms of 
to Sl

pathogenicity. The present study was t hus conducted to evaluate t he efficacy of 
to e! 

two st ra ins of EPNs, 5teinernema carpocapsae, and 5. abbasi on eggs and la rvae 
beet! 

of rhinoceros beetle. Infective juveni les (Us) at various levels/concentrations Aliye
viz., 0, 5, 10, 20 and 40 Us per cm3 against eggs and neonate larvae and 0, man: 
20, 40, 80 and 160 Us per cm3 against second and third instar larvae were selet 
inoculated in vermicompost and kept at 28 o( under laboratory condition. The IPM 
number of dead larva and inhibiti on of egg hatching (%) were observed at 24 fieldl 
hours interva ls. Under laboratory conditions, both the egg and larva l stages were naph 
susceptib le to infection by t hese two nematode species, but 5. carpocapsae had Met, 
lower L(SO than 5. abbasi. Similarly,S. abbasi had lower concentrations of Us of cc 
required than 5. carpocapsae to attain the same larval mortality under micro­ impi 
plot trials. Nematode emergence f rom the infect ed grubs was found to be higher subj 
in 5. abbasi than 5. carpocapsae which indicates its potential to reproduce and folio 
recycle in the vermicompost. Ovicidal activity up to 90 % was observed at 40 Us fro IT 
per cm3. This is the fi rst report of entomopathogenic nematode pathogenecity 18 n 
against coleopteran eggs. In t he current scenario, EPNs could be efficient cent 
sustainable method for reducing rhinoceros grubs in breeding points. and 

st ra1 
eco~ 

92 



~ 

(i '; 
~ 

S4P-04 

~etle, 
tera) 

la, India 

amaging 
I issues 
teasures 
hogenic 
ae) are 
Several 

:rms of 
icacyof 
::! larvae 
trations 
and 0, 

Ie were 
:m. The 
d at 24 
:s were 
,ae had 
s of Us 
micro­
higher 
ce and 
t 40 Us 
~necity 

'Adent 

, 3r<)ln ternational Symposium on Coconut Research ancl Development 

10- 12 December 20 J6, ICA R - CPC RI , Kasaragod 

Abstract S4P-05 

Management of coconut rhinoceros beetle 
Oryctes rhinoceros (L.) (scaraebaeidae: 
coleoptera) through IPM intervention 

T. Srinivasan 1
, K. Rajamanickam\ N. B. v. Chalapathirao2

, Chandrika Mohan3
, N. Shoba1 


and H. P. M aheswara ppa4 


lCoconut Research Station, TNAU, Aliya rn agar, Ta mil Nadu, India 

2 Horticultural Research Station, Am bajipeta, Dr. Y. S. R. Horticultural University, 


Andhra Pradesh, India 

31CAR - Central Plantation Crops Research Insti tute ,RS, Kayamkulam, Ind ia 


41CAR - Central Plantation Crops Research Institute, Ka saragod, India 

Rhinoceros beetle, Oryctes rhinoceros(L.) is one of the serious pests in South 
East Asia, infesting young coconut palms in the age group of one to six years. 
The adult beetle ca uses injury to t he you ng palms by boring into the spindle 
leaf, spathe and young petio les. An estimated yield loss of 10% is attributed 
to spathe damage by rh inoceros beetles. The present study was attempted 
to evaluate and val idate IPM measures for t he management of rhi noceros 
beetles in large scale fie ld cond itions from 2012 to 2014 at AICRP centres viz., 
Aliyarnagar (Ta mi l Nadu) and Ambajipeta (Andhra Pradesh). An Integrated Pest 
management Module was followed incorporati ng all the components in the 
selected gardens in the age group of 4 -5 years in a minimum of 5 ha area. The 
IPM practices included setti ng up of Rhinolure(PCI®) pheromone traps @ 1/ha, 
field release of baculovirus suspension treated adults @ 1S/ha, placement of 
naphthalene balls once in 45 days, and appl ication of green muscardine fungi, 
Metarhizium onisopliae@ S x 1011 spores/ m3 to the manure pits. The intensity 
of coconut rhinoceros beetle damage on leaf and spind le was recorded prior to 
imposing the IPM measures and at six month ly interva ls. The data obtained were 
subjected to paired t test and ana lysed statistically. At Aliyarnagar centre, upon 
fol lowing the IPM measures, the leaf and spindle damage reduced gradually 
from 37.50 to 6.97 per cent and 25 .0 per cent to 6.97 per cent, respective ly afte r 
18 months of imposing t reatm ents. Similar t rend was observed at Ambajipeta 
centre also, where in, t he leaf damage reduced from 65.46 to 4.40 per cent 
and spindle damage from 30.0 per cent to 2.0 per cent. Thus, adopting IPM 
strategies showed significant reduction of rhi noceros beetle damage in coconut 
ecosystem. 
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Abstract S4P-06 

A modified method for mass multiplication of 
the fungal biocontrol agent, Trichoderma 

M . M ohamed Anees, C. K. Ya mini Va rma, C. R. Rashmi, M. Govindan 

Kerala Agricultural Universi ty, Coll ege of Agriculture, Padannakkad, Kasa ragod - 671314, 


Kerala, India 

(yamininavami@gmail .com) 


The currently used method for the in situ mass mu lti pl ication of the bio-control 

agent , Trichoderma involves use of neem cake and farmyard manure in the ratio 

1:9. Adul te ration of neem cake wi t h common sal t leading to poor growth and 

multiplication of Trichoderma and often t he multipl ied inoculum was found 

to be contaminated by the dreaded fungus, Aspergillus flavus. Unavailability 

of qua lity neem cake led to search for other alte rnate substrates for mass 

multiplication of the fungus. Coconut cake and farm yard manure at different 

proportions were used for mass multiplication of Trichoderma . Trichoderma 

was initi al ly multiplied in coconut ca ke fo r 5 days and the multipl ied inoculu m 

was later mixed with farmyard manure and allowed to grow for 10 more days. 

Coconut cake and fa rmyard manure at t he ratio 2:8 yielded t he best results. 
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Abstract S4P-07 

Eco - friendly management of coconut 
eriophyid mite Aceria guerreronis (Acarinae: 

Eriophyidae) 
V. Vineetha and T. A. Vishn upriya 

College of Agricult ure, Pada nnakkad, Kasaragod - 671314, Kera la, Ind ia 

(vineethavenugopaI72@gmail.com) 

The efficacy of different typesof botanicalswere tested against coconut Eriophyid 

mite, Aceria guerreronis under field co nditions .The botanicals like Ca lotropis 

leaf ext ract(Calotropis gigantea} -5%, black pepper extract -10%, neem seed 

kernel extract -5%, neem azal -l %, t urmeric-ash powder solution (one kg each 

in 100 liters of waterL malathion 50 EC@ -2ml/litre as a standard check along 

with a control. The experiment was carried out with seven treatments and 

three replications. It was noted that neem seed kernel extract recorded highest 

percentage (S8.99%) reduction of mite population fo llowed by black pepper 

extract (49.50%L and turmeric-ash powder solution (39.99%) respectively. 

Lowest percentage of population reduction was shown by Calotropis leaf extract 

(2 %) . 
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Abstract S4P-08 

Evaluation of susceptibility of Rhinoceros 
larvae Oryctes rhinoceros to botanicals 

T. A. Vishnupriya and V. Vineet ha 
Co llege of Agricult ure, Padannakkad, Kasaragod - 671314, Kerala, India 

(vishnupriya9496@gmail.com) 

The susceptibility of rh inoceros larvae, Oryctes rhinoceros to different bota nicals 

were tested under in-vitro conditions. The botanicals used were leaf extract 

of Clerodendron (Clerodendron infortunatum) -10%, fine ly powdered flower 

buds of clove -10%, black pepper extract -10%, castor cake slurry @lkg/ liter. 

The experiment was carried out usi ng com pletely ra ndomized design with five 

treatments and four rep lications. Each t reatment included two rhinocerous 

larvae. Clove extract showed highest morta lity (68.83%) when compared to the 

others followed by castor cake slu rry (42%). Lowest mortal ity was shown by 

Clerodendron leaf extract (25.87%). 
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Abstract S4P-09 

Morphological characterization of the 
entomopathogenic fungus, Ophiocordyceps 

neovolkiana on coconut root grub 
(Leocopholis coneophora) 

C. R. RashmP, M. Mohamed Aneesl, C. K. Yamini Varma!, M . Govindan!, M. M . Safeer2 


l Ke rala Agr icultural University, Coll ege of Agriculture, Padannakkad, 

Kasaragod - 671314, Kerala, India 


2 Kerala Agricultu ral University, College of Agriculture, Ve llayani, Kerala, India 


(ra shmicr@gmail.com) 


The entomopathogenic fungus, Ophiocordyceps neovolkiana observed to be 

sprouting from the specimens of coconut root grub (Leocopholis coneophora) 

from the sandy soils at the instructional farm, College of Agricultu re, 

Padannakkad, Kasaragod duringJune-July month every year, was morphologically 

characterized. From t he buried infected grubs, dark brown stalks of about 0.3 ­

0.6 cm thickness emerged, the tip of which later became bulged and deve loped 

bright orange colouration. The bulged portion showed numerous holes 

representing the ostioles of the perithecia. The entire stalk measured around 6 

-14 cm length and the orange coloured st romatic portion measured about 1- 4 

cm. The length of perithecia ranged from 85 -100 ~m whereas the width varied 

from 82.5 - 137.5 ~m. The ascus measured about 135 -188 X 6.25-10 ~m and the 

ascospores were filiform, having around 30 - 85 11m length with a width of 2 ­

2.5 11m. The thickness of the perithecial wall ranged from 17.5 - 25 11m. In later 

stages, the stromatic region became dark brown to black and numerous white 

colored thread like sporulating structures developed representing the conidial 

stage of the pathogen. Further studies need to be focused on the possibility of 

using the entomopathogenic fungus as a biocontrol agent in controlling coconut 

root grub. 
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Abstract S4P-01O 

Field management of basal stem rot disease 
of coconut using native bio control agents 

A. Snehalatharani l , N. B. V. Chalapathi Raol , G. Ram<tnandaml , E. Pad mal and 

H. P. Maheswarappa2 


AI CRP on palms, Horticultural Research Station, Ambajipeta, ur. Y.S. R. Horticultural 

University, Andhra Pradesh, India 


2Project Co-o rdi nator, AICRP on Palms, ICAR - CPCRI, Kasaragod - 671124, Kerala 


(snehalatharani@gmail .com) 


Coconut is on e of the important plantation crops that plays sign ifi cant role 
in Indian economy. Basal stem rot or Ganoderma wilt caused by Ganoderma 
species is the most destructive disease accounting to reduced net returns. 
Biological control wit h antagonistic microorganisms su ch as Trichodermo 
species and Pseudomonas fluorescens was found promising in managing the 
disease. So, a fie ld tria l on management of basal stem rot was conducted at P. 
Gannavaram vi llage of East Godavari District of Andhra Pradesh during 2014­
16 for standard ization of dosage, frequency and method of application of 
bioagents. Soil application of talc based formulation of Trichoderma reese; or 
Pseudomonas fluorescens or both along with neem cake was tested in the trial. 
The doses and frequencies of bio agents tested were 12Sg of bio agent along 
with Skg of neem cake at yearly interval, 12Sg of bio agent with 2.Skg neem 
cake at half yearly interval and 12Sg of bio agent with 1.2Skg of neem cake at 
quarterly inte rval. Root feeding of 1 ml of Hexaconazole /100 ml water thrice 
a year and integrated disease management including bio agents, root feeding 
of hexaconazole and nutrient management were included as positive contro ls. 
Height of bleeding patches on the stem, number of leaves and reduction in leaf 
size of each treated palm was recorded at regular intervals. Based on t hese 
observations, disease index of each treated palm was calculated. Average 
disease index before treatment application in all the treatments except one was 
found decreased by March 2016. Soil application of 12Sg of Trichoderma reese; 
and Pseudomonas fluorescens along with 5 kg of neem cake/ palm/year was 
found effective among all the treatments and showed the lowest disease index 
of 6.2 by the end of March 2016. This treatment was on par wit h soil application 
of talc based formu lation of 12Sg of Trichoderma reesei along with 5 kg of neem 
cake/ palm/year. 
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Abstract S4P-ll 

In vitro screening of fungicides against the 
growth of Ganoderma lucidum causing basal 

stem rot disease on coconut 
S, Thangeswari 1

, R. Rajendran 1 and H. P. Maheswarappa 2 


lCoconut Research Station (AICRP on Pa lms), Ta mil Nadu Agri cultural University, 

Veppankulam - 614906, Tami l Nadu, India 


21CAR - Central Plantation Crops Research Institute, Kasaragod - 671 124, Kerala, India 

(thangeshagri@yahoo, co,in) 


Basal Stem Rot (BSR) disease in coconut incited by t he fungus, Ganoderma 

lucidum is t he deadly disease of coconut . It is severe in India and in some cases; 

the incidence goes as high as 31 percent. The disease is responsible for significant 

yield reduction every year in India and few As ian countries. The inhibitory 

effect of twelve systemic fungicides viz., Azoxystrobin 23% SC, Kresoxim methyl 

44,3% SC, Tebuconazole 25.9% EC, Tetraconazole 3.8% EW, Tebucon azole + 
Tri fl oxystrobin 50% + 25% WG, Difenoconazole 25% EC, Hexaconazole 5% EC, 

Propiconazole 25% EC, Thiram + Carboxin 37 .5 + 37.5 WS, Thiophanate methyl 

70% WP, Pencycuron 22.9%SC and Famoxadone 16.6% SC + Cymoxanil 22.1 % 

SC) at 0.1 per cent concentrations on t he growth of Ganoderma lucidum, ca using 

basa l stem rot disease on coconut under in vitro condition was eva luated by 

poisoned food techn ique. Among the 12 fungicides tested, Tebuconazole 25 .9% 

EC, Tetraconazole 3.8% EW, Tebuconazole + Trifloxyst robin 50% + 25% WG, 

Difenoconazole 25% EC, Hexaconazole 5% EC, Propiconazole 25% EC, Thiram + 
Carboxin 37.5 + 37.5 WS were found superior record ing 100 per cent inhibition 

of Ganoderma lucidum and showed superior over the other fungicides tested 

under in vitro, Based on t he results of in vitro eva luation, Tebuconazole 25.9% 

EC, Tetraconazole 3.8% EW and Propiconazole 25% EC were selected along wit h 

standard check, Hexaconazo le 5% EC for in vivo evaluation as root feeding @ 

2 ml in 100 ml of water for the management of basa l stem rot disease at Avanam 

village of Pudukkottai district in Tamil Nadu. 
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Abstract 54P-12 

Morphological and molecular characters 

of Lasiodip/odia theobromae (Grifon and 


Maubi) isolates causing leaf blight disease in 

Coconut 


R. Ramjegathesh l, I. Johnson2and N. Shoba 1 


l(oconut Research Stati on, Aliyarnagar - 642 101, Tamil Nadu, India 

2Department of Plant Pathology, TNAU, Coimbatore- 641 003, Tamil Nadu, India 


Leaf bl ight of coconut is caused by the fungus Lasiodiplodia (Botryodiplodia) 
theobromae (pat.) grifon and maubl. and it's an emerging and serious problem 
in Po llachi tracts of Tamil Nadu. The disease causes reduction in nut yield to 
an extent of 10 to 25 % in adult pa lms. The affected leaflets start drying from 
the tip downwards and exhibit a charred or burnt appearance. The main 
objective of the study is to characteri ze the L. theobromae isolates from 
coconut at morphologica l and molecular leve l. Twenty five isolates were 
collected from severely infected leaf blight symptoms containing leaflets of the 
farmer's field from different coconut growing areas of Tamil Nadu, India. Based 
on morphological characters, the pathogen was identified as Lasiodiplodia 
theobromae (Botrydiplodia theobromae) and all twenty five isolates were 
tentatively identified as ampl icon of 560 bp corresponding to the region of the 
185-285 rRNA intervening sequence fo r L. theobromae. All the isolates were 
artificially inoculated on one yea r old palm grown in glass house conditions and 
maintained at 85 per cent relative humidity. The initial infection started from 
20 days after inoculation of t he pathogen. The observations on disease severity 
revea led differences in t he virulence between iso lates were observed on 30 days 
after inoculation, The molecular variability among isolates of L. theobromae 
were genetically analysed through random amplified polymorphic DNA (RAPD) 
by using 20 random primers. Analysis of the genetic coefficient matrix derived 
from the scores of RAPD profile showed a minimum of 22 .15 and a maximum of 
87,56 per cent similarities among the L. theobromae isolates. The polymorphism 
in each case was documented and grouping was done using Jaccards similarity 
coefficient. Molecular phylogenetic grouping obtained by RAPD analysis did not 
correlate with morphological characteristics and virulence patterns. Thus genetic 
study of pathogen will help in determining their genetic diversity, adoptions to 
different environments which will further help in developing improved methods 
of sustainable disease management. 
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Abstract S4P-13 

Ecological safety of newer insecticides against 
larval parasitoids, Bracon brevicornis and 

Goniozus nephantidis of Coconut black head 
caterpillar, Opisina arenosella 

M. SUjith ra 

ICAR - Central Plantation Crops Research Institute, Kasaragod - 671124, Kerala, India 


(amitysuji@gmail.com) 


Augmentative re lease of larva l parasito ids viz., Bracon brevicornis and Goniozus 
nephantidis is estab lished as one of t he effective management of coconut black 
headed caterpillar, Opisina arenosella Walker (Lepidoptera: Oecophoridae). 
However, due to the easy availabi lity and quick results, chemical insecticides 
playa vital role in pest management especia lly when t he pest reaches Eco nomic 
Threshold Level (ETL) . Thus, selection of a sui table insecticide is very crucia l 
not on ly depends on its efficacy agai nst the t arget pest but also on its toxicity 
to beneficial insects. Safe waiting periods for the release of bioagents after 
insecticida l application need to be determined as the residual toxicity of 
insecticides has greater influence on pa ras itoids dispersal and t heir searching 
activities of the hosts. The potential toxicity of insectic ides viz., Spinosad, 
Imidacloprid, Flubendiamide and Chlorantranil ipro le against adult s of Bracon 
brevicornis an d Goniozus nephantidis were tested under laborotory conditions by 
glass vial resid ue method. Results of t his experiment would be useful in choosing 
the insecticide with lower risks towards parasitoids. The order of toxicity in t he 
descending order was found as Imidacloprod > Spinosad > Flubendiamide > 
Chlorantraniliprole. Based on the classi fication by IOBC/WPRS working group on 
Pesticides and non-target invertebrates, Chlorantran il iprole and Flubendiamide 
were class ified as harmless to Bracon brevicornis and Goniozus nephantidis, 
as the recomm ended dose ca used less than 50% morta lit y in the laboratory 
conditions. Imidaclopri d and spin osad were found as slightly harmful and 
moderate ly harmful category, respectively. Dia mides, Ch lorantrani lip role and 
Flubendaimide were found to have a safer profi le towards these parasito ids 
compared to other chemica ls. However, under fie ld conditions, the insecticide 
may have less impact on parasito ids and thus, further stud ies to be carried 
out to assess the insecticidal toxicity agai nst nat ural enemies under those 
environmental conditions. 
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Abstract S4P-14 

Management of mite in coconut 

Md. Nazi rul lslam.lslaml, Ishaqul lslam2and M . Sa msunna har3 


lPrincipal Scientific Office r, Regional Horticulture Research Station, Horticu lt ure 

Resea rch Centre (H RC) Bangladesh Agricu ltural Research Institute (BARI), 


Sib pu r, Narsingdi 

2Sen ior Scienti fic Offi cer (Entomology), Regional Agriculture Research Station, 


BARI, Jessore 

3P ri ncipal Scientific Officer (Plant Pathol ogy), HRC, BARI, Gazipur 


(nazirhrc@ya hoo.co. in) 


A study on management of coconut mite was carried out in farmers' field at 
Bagharpara Upazila in Jessore District from May 20ll-June 2014. The mite 
attacking t he coconut in Bangladesh remained un identified til l 2008. It is tiny 
in size. Field and laboratory studies on morpho-anatomy revealed that 2-3 
month old nuts hosted colon ies of mites. No mite was found on unferti lized 
fl owers and nuts of more than 7 months old. Colonization was found maxim um 
in younger nuts of 2-3 month old. Triangular yellowish brown patches were 
observed extending distally on the fruit surface f rom beneath the perianth of 
young deve loping button. It resides under the perianth near the stalk of young 
coconut and sucks sap from the tender portion of the nut. Based on the above 
findings, treatments were applied: Tl- removing of infected young nuts and 
foliar application of Omite @ 0.2% adjacent to t he bunch region of crown; T2 
- removing of infected young nuts and fol iar application of Neem-oil @ 0.3% 
adjacent to the bunch region of crown; T3- Tl and soi l incorporation of Neem­
cake at root zone @ 250g/palm; T4-T1 & soil incorporation of Tricho-compost 
at root zone @ lkg/ palm; T5-T2 & soil incorporation of Neem-cake at root zone 
of palm @ 250g/palm; T6-T2 and soil incorporation of Tricho-compost at root 
zone 1kg/palm. All the treatment were effective in controlling mite attack in 
coconut. Treatments containing Neem-cake (T3 and T5) found to increase kernel 
production of nuts. At the onset of the study, 32 nuts/palm were counted of 
which 55% were damaged. The rest 45% had longitudinal fissures and reduced 
size having no market value. Before treatment intervention, the income from 
infested palms was estimated at Taka 143.00. After intervention, an average 
of 77 nuts were harvested/palm/year and their market value was estimated at 
Taka 1540 .00 with BCR value 605. 
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Abstract S4P-15 

Trichoderma harzianum (CPTD28) - Effective 
in controlling diseases in coconut based 

cropping system 

Vinayaka Hegde, K, M . Sharadraj and V. H. Prath lbha 

ICAR - Centra l Pla ntation Crops Research Institute, Kasaragod - 671 124, Kerala, India 


(hegdev64 @gma il .com) 


Indiscriminate use of chemical pesticides fo r disease management has resulted 

in emergence of resistant pathogen st rains over time and also increased t he 

risk of environmenta l pollution and health hazards. Thus, there is an increasing 

demand for alternative measures for t he control of diseases. Trichoderma spp. 

have gained wide acceptance as effective biological contro l agents aga inst 

several important phytopathogens. The aim of the present study was to identify 

effective and potential Trichoderma species and su bst rate for easy multip lication 

in order to assist economical and effective management of diseases. Out of 16 

Trichoderma isolates (13 from phytofura depository and three native), two were 

confirmed as T harzianum, 13 as T aspereflum and one as T. longibrachiatum 

by sequencing ITS rDNA region. Among 16 Trichoderma isolates tested against 

Phytophthora palmivora of coconut and cocoa and also other major pathogens 

coconut viz ., Thielaviopsis paradoxa and Ganoderma lucidm, T. harzianum 

(CPTD28) expressed highest mycelia growth inhibition and cellulase enzyme 

activity. Formulations consisted of T. harzianum (CPTD28) viz., Trichoderma coir 

pith cake found effective in t he management of coconut bud rot and cocoa stem 

canker diseases and Trichoderma enriched neem cake in the management of 

basal stem rot disease of coconut. 
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Abstract S4P-16 

Evaluation of olfactory pre conditioned larval 
parasitoid Goniozus nephantidis Muesebeck 

against Opisina arenosella Walker under field 
condition at Tumkur district of Karnataka 

G. S. Chandrashekar\ H. P. Maheshwarappa2 and Manjunath HubbaliP 
lAICRP on Palms, HREC, Arsikere, Ka rnataka, India 


2Project Co-ordinator, AICRP on Palms, ICAR - CPCRI, Kasaragod - 671124, Kerala, India 


Coconut black headed caterpi llar, Opisina arenosella is one of t he major pests 
of coconut and about 1.6 mi llion palms are affected by this pest in Karnataka 
alone, Severe incidence of t he pest was observed in Tumkur district (20.84%) 
t hroughout the year fo llowed by Hassan (12.41%), Mysore (12.33%) and Mandya 
(04.61%). A fie ld tria l was carried out during 2014-15 and 2015-16 in a farmer's 
field of Kaidalu, Tu mkur District, Karnataka state where a severe outbreak of 
coconut black headed caterpill ar was observed to study the effectiveness of 
conditioned and unconditioned Goniozus parasitoids. Larval parasitoid was mass 
multiplied in the laboratory for fiel d release. Parasitoids were pre-conditioned 
in t he laboratory prior to release in the field . For olfactory conditioning, t he 
parasitoids were exposed to odour of larval frass for about 72 hours. Before 
releasing t he parasitoid, number of larva per leaflet was recorded, Then, 
parasitoids were released at the rate of 20 adults per palm. Four releases were 
made at 10 days interva l during the experimental period. Each treatment was 
replicated on 10 palms. An untreated check was also maintained simultaneously. 
The observations were recorded at monthly intervals up to three months after 
release of parasitoids f rom treated and contro l palms. Two years mean data 
indicated that t here was a higher initial black headed caterpillar population 
ranging from 21.08 to 21 .72 numbers per ten leaflets which gradually decreased 
to 1.55 numbers per ten leaflets in treatment T1(Conditioned parasitoid) and 
4.69 numbers per ten leaflets in treatment T2(U nconditioned parasitoid) . In 
control palms, a larval population of 21.40 to 25.03 numbers per ten leaflets 
was recorded which indicated an increase in t he larval population during t he 
experimental period. Conditioned parasitoids were found to be more effective 
in reducing black headed cate rpi llar popu lation below economic t hreshold level 
compared to un-conditioned parasito ids, 
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Abstract S4P-17 

Characterization of symptoms and pathogens 
associated with coconut leaf spot/blight 

disease 

V. H. Prathibh a1
, Vinayaka Hegde1

, U. Keert hanal, K. R. Suresh1
, K, M. Sharadrap and 


R. Ramjegathesh2 
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2Coconut Research Cent re, Al iyarnagar, TNAU, Tamil Nadu, India 


(prat hibhavh_ agri@ya hoo.co.in) 


Severe outbreaks of leaf blight disease caused by Lasiadiplodia theobromae has 
been reported in Pol lachi tract of Ta mil Nadu and presently, disease is spreading 
at a faster rate in neighboring districts. Symptoms caused by Pestalotiopsis 
pa/marum and Lasiodiplodia theobromae are also be distingu ished clearly. The 
present study is to assess disease severity, characterization of symptoms and 
associated pathogens. Random survey on coconut leaf blight disease revealed 
highest incidence in TIrupur district of Tamil Nadu. Small brown or grayish color 
spots and grey color blighted patches either in middle or margin of leaf lamina 
has been observed in Pestalotiopsis palmarum infection while in lasiodiplodia 
theobromae, burnt type appearance from the tip to downwards. A total of 23 L. 
theobromae and 5 P. palmarum isolates were recovered from diseased samples 
and characterized through morphology and molecular PCR based marker. 
Nucleotide sequences of ITS region of the ribosomal DNA of twenty three L. 
theobromae isolates had 100% homology with L. theobromae isolates available 
in the NCBI. The polymerase chain reaction (PCR) assay with the L. theobromae 
species-specific primer yielded a single band of 397 bp. Twenty lasiodiplodia 
theobromae isolates were recovered from diseased samples and characterized 
through morphology and molecular PCR based marker. Nucleotide sequences 
of ITS region of the ribosomal DNA of all isolates had 100% homology with 
Lasiodiplodia theobromae isolates available in the NCBI. The polymerase chain 
reaction (PCR) assay with the Lasiodiplodia theobromae species-specific primer 
oyielded a single band of 450bp. 
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Abstract 54P-18 

Occurrence and characterization of 

Lasiodip/odia theobromae causing nut rot in 


coconut 


R. Dheepa, C. Gopalakrishnan and A. Kamalakanna n 

Tamil Nad u Agricultura l Unive rsity, Coi mbatore - 641003, Ta mil Nadu, Ind ia 


(dheeps.vino @gmai l.com) 


A severe outbreak of malformation and cracking of nuts in cocon ut pa lms 
(Cocos nucifera L.) was reported in Tamil Nadu State, India. Based on reports 
from coconut farmers, a survey was conducted in t he coconut pla ntations of 
Dharmapuri, Salem, Erode, Thanjavu r, Thi ruvarur and Coimbatore districts of 
Tamil Nadu state during 2015. The symptoms appeared as brown lesions covering 
the entire nut surface, later turn ing into whitish grey co lour having shrivel led 
appeara nce. In advanced stages al l nuts were malformed and developed 
hardness. The symptoms were observed in both eriophyid mite inested as well 
as healthy nuts. In some cases, gummosis were also observed. 

The dehusked nuts wit h rotti ng symptoms were also observed under storage 
cond itions in most places of survey. The incidence ranged from 4 to 16 %. 
Fifteen iso lates of Lasiodipladia theobromae (Pat. ) Griffon & Maubl. (Lt) from 
symptomatic tissues were isolated and identi fied . In PDA, L. theobromae 
produced whitish grey aeria l mycelia initially t hat t urned dark brown later, 
Pycnidia were dark brown to black. Immature conidia were su bovoid to elli psoid, 
apex rounded; truncate at the base, thick walled, hya line and one celled . Mat ured 
con idia were dark brown, two celled with irregular longitudina l st riations. The 
average lengt h of con idia was 20.28 ~m and 9.28 Ilm wide. Pathogenicity tests 
were conducted on both healt hy and eriophyid mite infested detached nuts wit h 
9 mm mycelia l disks from 8days old pure cultures grown in PDA. Coconuts were 
kept in a humid chamber using plastic bags for fifteen days under laboratory 
conditions. Untreated controls were inoculated w ith PDA disks only. The fungus 
invaded the kernel through the monocarp resulting in decay of the endosperm. 
Untreated cont rols did not show any symptoms and no fu ngi were reisolated 
f rom tissue thus fulfi ll ing Koch's post ulates. 
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Abstract S4P-19 

Cluster approach for assessing status of pests 
and diseases - A case of coconut in Northern 

Kerala, India 
K. P. Chandran, C. Thamban, V. H. Prathibha and P. S. Prathibha 


ICAR - Centra l Plantation Crops Research Institute, Kasaragod - 671124, Kerala, Ind '[a 


(cha ndran,kp@gmail.com) 

The most basic requirement for any pest and disease management programme 
is the availabi lit y of a cost-effective samp ling method fo r assessi ng the status of 
incidence and intensity from minimum effort. Coconut, a perennial tree crop, 
is attacked by a number of debi litati ng and leth al pests and diseases, of which, 
individual assessment require technical expertise and involve time consuming 
operations. In t his study, a sampling strategy and measures of severity and crop 
loss for simu lta neously assess ing the major pests and diseases of coconut were 
formu lated and implemented in northern districts of Kerala.lmportant factors 
considered were t he practical feasib ility of selecting the gardens in absence 
of a sampling fra me; proportion of incidence could be very sma ll at least for 
some of the pests or diseases; and the simplicity of the procedures. Accordi ngly, 
sampling methodology involved a cluster approach from each of t he selected 
panchayaths, four clusters of at least 500 bearing palms from a minimum of 
10 households, representi ng the geogra phical strata of the panchayath, were 
scored visual ly for incidence of major pests viz., rhinoceros beetle, red pa lm 
weevi l, eriophyid mite and core id bug an d diseases viz., bud rot, stem bleeding 
and Thanjavur wi lt . Palm-wise severity were recorded fo llowi ng standard pest/ 
disease severity indices in two randomly selected clusters out of four se lected 
in the first round survey. Dist rict level estimates were derived incorporating area 
under coconut in each panchayath as the weight. Lat-Iong information was also 
col lected utilized for preparation of thematic maps using Arc-GIS. Furt her, crop 
loss due to the major pests and diseases were also estimated under certain 
scenarios. 

The study revealed t hat the diseases like stem bleeding and Thanjavur wilt 
are more prevalent in areas with high temperature and low rainfall whereas 
incidence of bud rot disease is signifi cantly higher in hilly areas wherein low 
temperature and high humid ity preva ils. Incidence of pests like Eriophyid mite 
and coreid bug is high in coasta l areas of the districts. 
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Abstract SSL-Ol 

Climate change, carbon sequestration, and 
coconut-based ecosystems 

P. K. R. Nair 


Distinguished professor, University of Fl orida, Gainesvil le, Florida 32611, USA 


Climate change, the most widely talked-about globa l environmental issue ofthe 

day, refers to t he gradual increase in temperature of the Earth's at mosphere. 

It is believed to be caused by the increase in atmospheric concentration of 

carbon dioxide and other greenhouse gases (GHGs). Concerned by t he serious 

consequences of climate change, several globa l initiatives have been launched 

to address the issue. They fa ll under two broad categories: cl imate-change 

mitigation and adaptation, aimed at reducing GHG emissions and t heir negative 

impacts, respectively. Carbon sequestration, the prominent mitigation strategy, 

refers to capturing atmosph eric carbon and securing it in long-l ived pools, such 

as through photosynthesiS by plants. Climate smart agriculture is the rallying 

theme for adaptation strategies. Both sets of strategies, i.e., for mitigation and 

adaptation, involve a combination of site-specific management activities. Most 

climate-change M & A studies in agriculture so far have focused on annual crops, 

with little attention being paid to perennials such as coconut. Coconut-based 

ecosystems offer good possibilities for enhancing carbon sequestration through 

crop combinations involving a variety of plants including food crops, tubers, 

vines, and tree crops. For climate-change adaptation, the annual intercrops 

planted under coconuts could be managed for optimum benefit s for the whole 

system. Unlike during the early part of the first century of coconut research (in 

India) when the emphasis has been on enhancing the productivity of the palm 

itself, futu re research effort s should adopt a holistic approach focusing on the 

overall productivity and sustainabil ity ofthe coconut-based agroecosystem as a 

whole, to cope with the increasing t hreats posed by cl imate change. 
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Abstract SSl-02 

Climatic risks and coconut: India's status 
paper on research 

V. RajagopaP, S. Naresh Kumar2
, K. V. Kasturi BaP, S. R.voletP, s. shiva Shankar4

, 


B. ChempakamS 


llCAR - Central Plantation Crops Resea rch Institute, Kasaragod - 671124, Kerala, India 

2Centre for Envi ronment Science and Climate Resilient Agricu lture, Indian Agricul tural 


Research Institute, New Oelh i-llD012 

31ndian Instit ut e of Rice Research, Hyderabad, Ind ia 


41 ndian Institute of Horticultura l Research, Hassargatta, Benga luru, India 

si ndian Institute of Spices Research, Ca/icut, Ind ia 


Coconut plantations, owing to t heir perennia l nature, live through the cycles 
of several types of stresses. Abiotic stresses such as droughts, dry spells, high 
and low temperatures, floods significantly affect the growth, development and 
yield of the plantations. In climate change scenario, frequency and magnitude 
of these stress is projected to increase, further challenging the sustainability 
of plantations. At Central Plantation Crops Research Institute, Kasaragod, India, 
research efforts were initiated in 1980's to analyse the response of coconut 
to drought stress, subsequently studies also included high temperature, high 
light intensity stresses as well. These efforts resulted in delineation of tolerance 
mechanism on coconut to drought and photo-oxidative stresses . Anatomical, 
physiological and biochemical markers were used for screening and identification 
of drought tolerant genotypes. Studies on characterization of drought and its 
management in plantation crops led to identification of in situ drought tolerant 
palms and drought management strategies in different agro-climatic regions 
of India. In 2004, climate change studies on plantation crops were initiated at 
CPCRI. The open top chamber studies quantified the physiological, biochemical 
and anatomical response of plantations to elevated CO and temperature. 

2 

Development of process based coconut simulation model by CPCRI opened many 
opportunities for studying the climate change impacts, adaptation strategies 
and also for larger management strategies providing important policy support. 
These studies were reported in India's National communication to UNFCCC as 
well as IPCC reports. Studies also provided an estimate of carbon sequestration 
potential of coconut. Apart from these, the studies also focussed on root (wilt) 
disease leading to physiological trait based identification of root (wilt) affected 
plants. Coconut germ plasm was characterized for oil fatty acid profile. These 
studies helped in release of variety 'Kalpashree'. This chapter summarizes the 
major research achievements so far under climatic stress related studies. 
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Abstract SL-03 

Climate change: Modelling impacts, 
adaptation and mitigation strategies for 

coconut plantations 

S, Naresh Kumar 

Centre for Environ ment Science and Climate Resilient Agriculture, ICAR- Indian 


Agricultura l Research Institute, New Delh i, 110012 


(n areshku ma r@iari.res, in) 


Coconut farming demands perennial comm itment for land, investment and 
labour. Any adverse impact on plantation causes perenn ial loss to t he farmers, 
due to it 's long recovery time, Coconut palms face climate change effects 
du ring it's economic life span. In view of the projected increase in cl imatic 
risks in cl imate change scenarios, it is essenti al to know the spatio-tempora l 
impacts on coconut prod uctivity. Further, deriving adaptation and mitigation 
strategies become essential to not only minimize the adverse impacts but also 
to exploit conducive weather conditions for improved resil ience in productivity. 
Studying climate change effects on plantation crops is challenging due to size 
and duration of crop, Thus, met hods such as statisti cal modelling and surveys 
have been used initially t o quantify t he relationsh ip between yield and weather 
variables. But these methods have inherent limitations. Effects of cl imate change 
major parameters such as temperat ure and CO on coconut, areca nut and cocoa

2 

seedli ngs were quantified in open top chamber (OTC) experiments, Anticipated 
yie ld performance was derived based on establ ished seedl ing characters in these 
cond itions and coconut yiel d. However, growth and yield is dependent oncrop 
physiological stat us, soil characteristics, management level, daily weather, CO ,

2

pests and diseases, etc, Dynamic simu lation models integrate all t hese to mimic 
t he crop performance in field. Uses of crop models are multi -dimensional, 
incl uding i) decision support system for crop management ii) environmental 
characterization and agro-ecological zon ing iii) estimating potentia l production 
and yie ld gap analysis, iv) strat egic and anticipatory research and decision 
making support tool v) developing breeding strategies vi) crop potentia l zo nes 
for land use planning vii) in-door crop management, hi-tech horticult ure vi ii) 
developing crop insurance products ix) weat her-based crop-advisory x) local 
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and regional plann ing, xi) climate change studies, xii) defin ing research priori ti es 
xi ii) prioritizing technology t ransfer and xiv) use as policy support too l and so on. 

Development of InfoCrop-COCONUT, a dynamic sim ulation mode l, has opened 
opport unities to study t he above. The model was used to quantify t he spatio­
t emporal impacts of climate change, region specific adaptation gains and 
also quantify t he mitigation potentia l. Prior to its appl ication for climate 
change studies at regional level, the model was ca librated using high quality 
experimenta l data including OTC experiments. It was va lidated using multi ­
location experimental data. Climate change is projected to exhibit spatio ­
temporal variations in impact on coconut yield. Adaptation options and gains 
also vary spatio- temporally. Analysis indicated that in current cl imates, all India 
coconut yield can be doubled with optimal management, while it can be improved 
up to 35% towards the end of the century despite climate change. The carbon 
sequestration potential of coconut plantations in India was assessed using real 
time estimates and InfoCrop-Coconut model. Simulation results indicated that 
the carbon sequestered in stem in coconut plantations in four states viz" Kerala, 
Karnataka, Tamil Nadu and Andhra Pradesh is likely to be influenced by climate 
change. In states like AP and Tamil Nadu, the sequestration is projected to 
reduce by about 10 and 31%, respectively in PRECIS AlB 2030 scenario. On the 
other hand in Karnataka and Kerala it is projected to increase by about 28% and 
3%,. respectively. However, at all India basis, carbon sequestration is projected 
to increase marginally in future. 
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Abst ract 550-01 

Influence of temperature, germination 
duration and cultivar on in vitro pollen 
germination and pollen tube growth in 

Coconut (Cocos nucifera L.) 

V. K. Chaturvedil, K. B. Hebbar2, K. P. Chandran2, Regi Jacob Thomas\ M. Shareefa\ 

P. Chandrika Mohan 1

, C. K. Nampoothiri 1 and J. Sivadasan 1 


llCAR - Central Plantation Crops Research Institute Regional Station, 

Kaya mkula m - 690533, Kerala, India 


21CAR - Central Plantation Crops Research Institute, Kasaragod - 671124, Kerala, India 

(vi nodkumarchaturvedi827@gmail.com) 


Temperature, germination duration and cul tivars are important factors 

infl uen ci ng pollen germination and pollen tube length of plants and thereby 

effecti ng fruit set and yield . To quantify t he infl uence of nine temperatures 

from 10 O( to 50 O( at 5 O( intervals, four germination durations of 1, 3, 5 and 

7 hours and five coconut cultivars viz., WeT, (GO, MGO, MOD, MYO on in vitro 

pollen germination and pollen tube length, an investigation was carried out 

during 2014 and 2015 at (P(RI. Regional Station, Kayamkulam, India. Maximum 

pollen germination (71%) and pollen t ube length (243Ilm) was observed at 

30 O( and least at 50 °C. Po llen germination required 5 hours at 10 - 20 0( , 

3 hours at 25-35 O( and 1 hour at 40-50 O( fo r reach ing maximum value. Pollen 

tube growth requ ired 7 hours at 10 °( , 5 hours at 20 and 30 °(,3 hours at 15, 25, 

35 and 40 O( and 1 hour at 45 and 50 O( to reach maximum va lue. WCT cu ltivar 

was found to have significantly more pollen germination percentage than t he 

other cultivars. The cu ltivars which wou ld perform better in pred icted future 

cl imate change scenario are presented. Mean cardinal temperatu res estimated 

for pol len germination and pollen tube length were Topt 28.5 O( and 29.5 O( , 

Tmin 4.3 O( and 8.5 O( , Tmax 52.8 O( and 51.2 O( respectively. 
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Abstract 550-02 

Impacts of climate change on the main 
coconut diseases in Brazil 

Dulce Regina Nunes Warwickl, Viviane Talamini l, 
Rejane Rodrigues da Costa e Carva lho2 and Adri ano Mario Freire Silva 2 

l Embrapa Tabuleiros Costeiros, Av. Beira Mar, 3250, CEP 49025-040, 
Aracaju, SE, Brazil 

(dulce.warwick@embrapa.br) 
2Departamento de Agricu ltu ra, Universidade Federal Rural de Pernambuco, Rua Dom 

Manoel de Medeiros, s-n, Dois Irmaos, 52171-900 Recife, PE, Brazil. 

Studies on impacts of climate cha nge on coconut plant diseases has been limited, 

wit h most work concentrating on the effects of a single atmospheric constituent 

or meteorological variable on the pla nt, pathogen, or the interaction of the two 

under contro lled cond itions. It is understood that climate ch ange cou ld alter 

stages and rates of devel opment of the pathogen, modify host resistance, and 

result in changes in the physiology of host-pathogen interactions. In the futu re 

w ith a warmer cl imate, heavy rainfall wil l increase and produce fewer more 

intense events. Th is could lead to longer dry spells and a higher risk of floods. 

There are recognized in the world various diseases t hat affect the coconut 

pa lm, specially in Brazil, varying the importance f rom one region to another, 

depending on the environmental conditions. The more important are: leaf spot, 

small and la rgeverrucoses, leaf blight, stem bleeding, bud rot , red ring, hartrot 

and dry bud rot. Some of the diseases, wi ll probably increase but others 

have a probabil ity to have its incidence less important. Perennial crops are 

particularly important in t he reduction of CO and coconut oil cou ld be also
2 

widely use as biofuel . So we concluded t hat in Brazil, coconuts are an important 

crop in t he fight against globa l warm ing. 
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Abstract 550-03 

Carbon sequestration potential of coconut 
based cropping systems with different 
cropping sequences and INM practices 

K. S, Naveen Ku marl and H. p, Maheswarappa2 


lHorticulture Research Station (HRS), Ara sikere, Hassan District, Karnataka. 

21CAR, Central Plantation Crops Research Instit ute, Kera la - 671124 


Carbon sequestration play a major role in mitigating cl imate change by 
converting atmospheric carbon into long lived wood biomass and soil carbon 
pool. The present investigation emphasizes above ground and soil carbon 
sequestration potential of coconut based cropping systems with integrated 
nutrient management practices. The experiment consisting of three cropping 
sequences of vegetable crops grown as intercrops in coconut garden, four 
integrated nutrient management (INM) practices was carried out in FRBD with 
five replications during 2012-14 at Horticulture Research Station (HR5), Arasikere, 
Hassan District, Karnataka . The above ground carbon sequestration in coconut 
palms in the intercropped plot was 18,77 t/ha during 2013-14 which was higher 
than the monocrop plot (16.19 t/ha). The incremental C sequestration in the 
intercropped plot was 5.65 t/ha compared to coconut monocrop plot (4.01 t/ 
hal in a two year period. The soi l carbon sequestration potential as influenced 
by different cropping sequences was not differed significantly at 0-lScm depth 
but it was differed significantly during both the years at 15-30 cm soil depth. 
M3-baby corn-gherkin sequence recorded significantly the highest soil carbon 
sequestration ie" 19.17 Mg C/ ha & 20.43 Mg C/ha at 0-30 em depth during 
2012-13 and 2013-14, respectively, Among the INM practices, soi l carbon 
sequestration was significantly the highest in S4 treatment (5 tonne FYM+50% 
N by Vermicompost+50 % N by CCP+ vermiwash spray +Azatobacter) (21.16 Mg 
C/ha and 20.95 Mg C/ha at 0-30 cm, during 2012-13 and 2013-14, respectively) 
and it was the lowest in 51 treatment (Inorganic fertilizer alone-100 %)(17.94 Mg 
Cjha and 17.96 Mg C/ha at 0-30 cm, during 2012-13 and 2013-14, respectively). 
Interaction of the cropping sequence and INM practices recorded significant 
difference in the soil carbon sequestration potential and it was the highest 
under M2S4 sequence at 0-30 cm depth (21.49 Mg Cjha and 19.81 Mg Cjha 
during 2012-13 and 2013-14, respectively). 
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Abstract SSP-O! 

Interaction effect of elevated CO and
2 

elevated temperature with water deficit stress 
on coconut seedlings 

S. Kannan, K. B. Hebbar, M. R. Helen, Mukesh Ku mar, P. Sugatha 
ICAR-Central Plantation Crops Research Institute, Kasaragod - 671124, Ke ra la, India 

(kannan1626@gmail.com) ­

An experiment was conducted at ICAR-CPCRI, Kasaragod to st udy the response 
of coconut seed lings to elevated CO [EC0 ] and elevated temperature [En

2 2

and the interaction effect of cl imate change varia bles with water defici t stress 
in open top chamber faci lity. Seedlings were exposed to ambient (Shade net 
condition), OTC control (at mospheric CO and temperat ure), [EC02] (550 and

2 

700ppm), [ET] (3 °Cabove ambient) and [EC0 +ET] (550ppm CO + 3 °C).ln each
2 2 

OTC, two set of seedl ings were maintained at 100% and 25 % field capacity, 
respectively. Seedl ings in [EC0 ] treat ments had a positive effect on plant

2

height, leaf area and biomass production. [EC0 ] increased photosynthesis (PN ),
2 

stomata l conductance and decreased osmotic potentia l (OP) but t here was no 
signifi cant change in stomatal resistance, leaf water potential (LWP), Fv/Fm ratio 
and transp iration rate . Th is shows improved water use effi ciency in coconut 
seedl ings. [EC0 ] led to higher carbonic anhydrase (CA), peroxidase (POD) and

2

polyphenol oxidase (PPO) activit y and increased the amount of Chlorophyll 
content and index (CI), t otal and reducing sugar, so lub le protein, and phenol ic 
content, and lipid peroxidation (LP), SOD and epicuticu lar wax accumu lation 
was significant ly less. [ET] decreased biomass by 27% and caused reduction 
in leaf area and PN. The seedlings under [ET] had t he least LWP, chlorophyll 
content, CI, and Fv/Fm ratio. Total and reducing sugar, prote in and phenolics got 
accumulated in leaves. CA activity was low and LP was higher, so the POD and 
PPO were higher under [ET] . [EC0 + ET] stimulated plant height, leaf area, PN

2 

and biomass. It red uced Fv/ Fm ratio, total soluble sugar content and CA activity 
and enhanced sol uble prote in . Water deficit stress decreased plant PN, so it 
caused reduction in biomass and wit h leaf area under [ET] and no significant 
difference was observed in OP. [EC0 ] stimulated t he growth of plants under 

2

water deficit stress to certain extent and [ET] induced low growth of coconut 
seed lings under water defic it was compensated by [ECO), 
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Abstract S5P-02 

Climate change on coconut: Thrusts and 
prospects 

Anitha, M.l, Chanchan, M .l , Hore, J. K.land Ghosh, D. K.l 

l Bid han Chandra Krishi Viswavidyalaya, Mohanpur, Nadia, West Bengal-741252 


(anit hamajjiOl@gmaiLcom) 

2Centra l Agri cu lt ural University, Imphal 


Coconut is almost exclusively grown as rainfed crop. Climate change is associated 

wit h rise in temperature, CO concentration, uncertainities in precipitation, 
2 

intensifying drought and fl oods around the world. Being in rise in temperature 

of Earth in current year, variation in temperature and rainfall pattern affect 

the production through functional LAI, dry matter production, photosynthetic 

rate, pistillate flower production, pollination etc. The amount of impact of 

climate change on coconut is challenging. The coconut productivity on tri ­

decaded basis was high during 1951-80 when compared with 1981-09 in most 

coconut growing states of India. The percentage of decline was 1.6%. Increase 

in temperature, acidity index, number of severe summer drought, decline in 

ra infall and moisture index were the major factors for a marginal decline are 

stagnation in coconut productivity over a period of time. There is a threat to 

coconut productivity in the ensuring decades due to climate change . Coconut 

being a C3 crop, is likely to benefit due to increase in CO concentration. The
2 

carbon sequestration potential in coconut plantation vary ith season, age of the 

plantatation, variety and management. The potential role of coconut plantation 

in mitigating climate change is not adequately addressed by researchers. 

Intensive genetic and agronomic adaption to climate change substantially 

benefit the coconut production in India. Improved management can provide 

higher productivity in areas projected to have positive impact of climate change, 

while intensive management can reduce the negative impact in parts of Tamil 

Nadu, parts of Maharashtra, Andhra Pradesh, West Bengal, Orissa, Gujarat. In 

view to the above, there is a urgent need for proactive measures as a part of 

climate change adaption to sustain coconut productivity in India. 
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Abstract S5P-03 

Screening of coconut varieties for tolerance 
to high temperature stress using pollen 

germination test 

Helen Mary Rosel, K. B. Hebbar·, V. Niral2, Alka Gupta2, K. Samsudeen2and S. Kannan3 


lKerala Agricultural University, Thrissur- 680656 Kerala, India 

(helenmaryrose@gmail ,com) 


2Central Plantati on Crops Research Institute, Kasaragod - 671124Kerala, India 

3Kerala Agricultura l University, Thrissur - 680656 Keral a, India 


Temperature is the majorfactorthat limits the growth and production of coconut 
inthe humid tropics. Duetothe current accelerated cl imate change, temperatures 
are expected to rise at the rate of 0.2°C per decade. Coconut pollen, since they 
have to stay viab le under fiel d conditions from anthesis t o poll ination, are more 
vulnerable to the effects of high temperature. The present study evaluates the 
impact of high temperature stress on coconut through in vitropo llen germination 
technique and attempts to screen the selected genotypes for tolerance to 
high temperature stress. Pollen samples collected from palms belonging to 
11 genotypes were allowed to germi nate on an in vitro germination medium 
containing 8% sucrose and 0.01% boric acid at the temperatures 20°C, 25°C, 
30°C, 35°C and 40°C for a duration of two hours. Percentage pollen germination 
and pollen tube length were assessed after this period. The tall variety WCT had 
highest percentage germination at all temperatures, followed by the hybrid COD 
x WCT. Generally for all genotypes, germination decreased drastically at 40°C. 
On an average, COD had much higher germination than the rest of the dwarf 
varieties studied, while MYD had the lowest germination of all the genotypes. 
Mean pollen tube length also showed a significantly low value (41.55Jlm) at 
40°C. Highest mean pollen tube length was recorded for the hybrid COD x WCT 
(408.9Jlm). All tails and hybrids showed significantly higher pollen tube lengths 
compared to dwarfs. Optimum temperatures for pollen germination and pollen 
tube length for all genotypes were ca lculated.Tall variety LMT (29.31°C), hybrid 
MYD x WCT (29.02°C) and dwarf MYD (29.11) had high optimum temperature 
for germination. The mean optimum temperature for pollen germination was 
2°C greater than that for pollen tube length. WCT among tails and COD among 
dwarfs were found to be tolerant to high temperature stress. 
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Abstract S6L-Ol 

Research and Development for Value added 
products from coconut - Present status and 

Future prospects 

K. S. M . S. Raghavarao1
, Archana G. Lamda ndel, J. Vijayasanthi 2 

lCent ra l Food Technological Research Institute, Mysore-S70 020 
2Department of Chemical Engineering, S. V. U,Ti rupati. 

In this presentation, the R&D that has been carried out at CFTRI with latest 
developments are presented. The major endeavor is to int rod uce and adopt 
tech nologies in coconut processing sector to provide technical impet us 
for transform ation of traditional cocon ut dependent rura l economy into a 
vibrant commercia lly viab le economy. Another objective is development of 
techno logies/ process for consumer based products f rom by-products in coconut 
processi ng in order to increase the consumption of coconut. Further, the process 
is on exploitation of by-products in coconut processing for production of value­
added, shelf-sta ble, convenient products. From coconut refinery, several value 
added products, byproducts, co-products can be obtained (as shown in figure 1) 
improving t he economical viabili ty. 

Rea lizing the importance of the integrated processing and value addition to 
t he by-products and co-products fo r the economical viab le coconut processing 
indust ry, the Coconut Development Board, Koch i has provided fi nancial support 
to continue t he efforts in this di recti on to develop coconut based diversifi ed 
products. The highlights of the R&D work in this regard are presented here in a 
nutshell . A process forthe prod uction of tender coconut bevera ge (Coconut lass i) 
and mature coconut-water concentrate (Coconut honey) has been developed. 
A process for t he production of coconut spread based on mature coconut­
water concentrate and coconut dietary fiber has been developed and t he same 
also being jointly patented. The method of preparation of coconut souffle by 
involving two different methods such as baking or refrigeration has been studied 
in order to standa rdize these methods. Efforts are made to develop the dry 
mixes. Differentia l partitioning studies of coconut whey proteins using aqueous 
two-phase extraction have been conducted. Ultrafiltration in combination wit h 
spray drying was employed as a method of preparation of coconut whey protein 
powder. Formu lations are prepared for cocon ut chutney powder. 
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Abstract 56L-02 

Dietary coconut oil and cardiovascular health 
M Vijayakumar 


Amrita institute of medical sciences and Research Centre, Kochi 


drmvijay@aims.amrita.edu 


Re lationship of statu red fat and ca rdiovascular diseases has been focus of 
discussion many years. There is consistent and strong evidences from randomized 
clinical trials t hat reduction of saturated fats in diet t ranslate into reduction of 
cardiovascula r events, 

Coconut oi l is considered as a source of saturated fat and has been recommended 
to red uce its intake in order to red uce t he cardiovascular diseases. 

The literature in t his highly controversi al topic of impact of coconut oi l on 
card iovascular health is limited. Theobservationa l studiesaswell as interventional 
studies are not supportive for a conclusion because of t heir inherent limitation 
such as low sample size, short period of consumption, biased samples and t he 
confounding nature. 

Scientific view differs in opinion regarding the inclusi on of fatty acids present in 
t he coconut oil into median ch ain or long chain saturated fats. lauric acid t he 
main content in coconut oil ca n be classified as either medium chain or long 
chain but few of the scientist bel ieve that biochemica lly it behaves like long 
chain fatty acid as 75% of lauric acid is absorbed with chylomicrons. 

The cl inical studies conducted with coconut oi l in past ma inly looked into 
inte rmediate outcomes like the lipid profile after a short intervention fo r weeks 
to months. 

Previous works showed that t here were no difference in lipid profi le (serum total 
cholesterol, triacylglycerols, and cho lesterol in lipoprotein fractions) between 
persons taking coconut oil or sunfl ower oil. Higher intake of coconut oi l did not 
cause any significant increase in the concentration of lauric acid in blood among 
coconut oi l consumers. Moreover, serum lipid va lues did not show significant 
variation between animals (New Zealand white ra bbits) fed coconut oil or 
sunflower oi l. Coconut oi l intake did not cause hypercho lestero lemia or oxidative 
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stress in rabbits. In anot her study, t he fa tty acid content of the coronary plaque 
(endartectomy speci men) did not show any difference between coconut oi l 
consumers versus sunflower oi l consumers, Si nce these studies were done in 
f ree living subjects many confounding factors like eating outside, quantity of 
oi l, duration of consumption and physical activity were could not be assessed 
correct ly. Another large study involving 200 coronary artery disease patients 
on medical t reatment with 2 yrs long follow up did not reveled any significant 
difference in anthropomet ry, lipid profi le, vasomotor function, antioxidant 
levels and cardiac events at the end of 2 yrs. 

The main limitation of the studies involving human are 1) the lack of control 
over other nutrients which affect t he serum lipids positively or negatively 2) 
non dietary factors like physical activity, life styles and t he genomic factors are 
likely to Influence t he outcomes 3) most of the physician driven sma ll cl inica l 
st udied included special ized patient population like coronary artery diseases or 
patient with diabetes mellit us 4) few ofthe data in humans using medium chain 
triglyceride are controversial as t he commercially avai lable MCT is different as it 
contain very sma ll amount of la uric acid which is the main content in coconut oil 
hence it is difficult to extrapolate these results with coconut oil studies 5) small 
duration intervention with either coconut oil or virgin coconut oil is insufficient 
to test the hard outcomes of cardiovascular system as it requires a long time 
for the metabolites to produce a favourable or unfavourable effect 6) VCO is 
not tested in long term human clinical t rials or observational studies7) most 
importantly the clinical hard end points death, myocardial infarction, stroke 
were not considered as end point in t hese studies. 

To have clarity on coconut oil's effect (as dietary) on card iovascular outcome we 
need a) long term longitudina l fol low up study of a cohort or fam ilies without 
ca rdiovascular diseases or other comorbidities b) Globa lly accepted clin ical as 
well as biochemica l out comes should be monitored periodically c) can compare 
with one of other commonly used oi l d) different et hnic population should be 
included in the study to assess genomic and epingenomic influences. 

Such a study wi ll defini te ly help the medical, scientifi c, heart-health, 
governmenta l and intergovernmental, and professiona l authorities to formulate 
the dietary recommendations 

None of the clinica l tria ls in the past assessed the exact occurrence of cardiac 
events in community living normal individuals whi le consuming coconut oil as 
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their oi l sources for food. Also the et hnic variation in the outcome wh ile using 
coconut oil is yet to be studied To address the above issues a large, ra ndomized 
popu lation based study to assess the exact occurrences of cardiac events as well 
as to measu re the intermediate outcome li ke lip id profi le is high ly warranted. 
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Abstract 560-01 

Production of fibrillated coconut fibre 

reinforced epoxy composites 


T. Senthilkumar, P. G. Patil, A. K. Bharimalla, C. Sundaramoort hy, Virend ra Prasa d and 

N. Vigneshwaran 


ICAR-Centra l Instit ute for Research on Cotton Technology, Matunga, M um bai 400019. 

(senthilauc@gmail.com) 


Nowadays reinforced polymer composite are used in numerous industrial 

applications. However environmental chal lenges, toxicity and biodegradabil ity 

issues associated with fibres of petroleum origin and mineral fibers lead the 

researchers to focus on exp loring the natural fibres as fi llers in polymer 

composites. The advantages of natural lignocellulosic fi bres over trad itional 

reinforcing materials such as carbon fi bres, glass fibres} talc and mica, are high 

specific strength properties} low cost, low density, non-abrasive, good t hermal 

stabil ity, enhanced energy recovery and bio-degradability. Coconut fibre is 

an important lignocellulosic fibre obtained from coconut fruit} and available 

abundant ly in tropical countries like India and Sri lanka. Though the coconut 

fibres are being evaluated as fillers in polymer composites, its low tensile 

strength, Young's modulus and very high extensibility made it in-compatible 

with many of the polymer matrices. To improve its performance in polymer 

composites, the present research focused on fibrillation of coconut fibres by 

mechanical means and evaluated as reinforcement in epoxy composite. The 

fibrillated fibres were characterized using X-ray diffraction (XRD), scanning 

electron microscopy (SEM), Differential Scanning Colorimetry (DSC) and Fourier 

Transform Infrared Spectroscopy (FTIR). The raw coconut fibre reinforced and 

fibrillated fibre reinforced epoxy composites were prepared and analyzed for 

mechanical properties. The tensile and impact strengths of fibri llated fibre 

reinforced epoxy composites increased by 53% and 22%, respectively. 
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Abstract 560-02 

Optimization and evaluation of ready to eat 
extruded snack from virgin coconut oil cake 

Shameena Beeguml, M, R. Manikantanl, Monika Sharma 2
, M. Arlva lagan, 

K. B, Hebbar1 and R, K.Gupta3 

llCAR - Centra l Plantation Crops Research Institute, Kasa ragod - 671124, Kerai a, India 
21CAR - Nationa l Dairy Research Institute, Adugodi, Benga luru- 560030, 

Karnataka, India 
31CAR - Central Institute of Post Harvest Engineering and Technology, Ludhiana- 14 1 

004, Punjab, India. 

(shameena.pht@gmail.com) 

The effect of extrusion variables was evaluated on the physical properties and 

sensory attributes of extrudates prepared using virgin coconut oil (VeO) cake, 

maize grits and broken rice. Experiments were designed using Box and Behnken 

method with independent variables such as level of veo cake (20-30%), feed 

moisture (14-18 % wb) and screw speed (300-350 rpm). Responses such as 

expansion ratio (ER), bulk density (BO), pasting viscosity (PV), browning index 

(BI), hardness (H), water absorption index (WAI), water solubility index (W51), and 

overall sensory acceptability (OAA) were analyzed to obtain optimized extrusion 

parameters. All the models were found to be statistically significant (R2 > 0.85). 

Results indicated that, increasing veo cake level significantly (p ~ 0.05) reduced 

the ER, PV, W51 and WAI and increased the bulk density and hardness of the 

extrudates. However, OAA increased with increase in the level of veo cake. The 

maximum sensory score obtained was 8.55 with addition of 25% veo cake and 

lowest score was obtained for extrudates with least concentration (20%). The 

optimized conditions obtained for the extrudates were 28.7 % veo cake, 14 % 

feed moisture, and 300 rpm screw speed with maximum desirability of 0.88. 

Protein, fat and carbohydrate content in the optimized samples were 11.14%, 

5.07 % and 74.19% respectively. 
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Abstract 560-03 

Studies on the production of virgin coconut oil 
(Vea) from coconut/ball copra 

N. Satheesh1
, A. Padmaja Z and N.B.L. Prasad3 


lJimma College of Agriculture and Veterinary Medicine (J UCAVM), P. Box No: 307, 

Jimma, Ethiop ia. 


2Sri Satya Sai Institute of Higher Learning An anthapuramu, A.P. India . 

3JNTUA Oil Tech nological Research Institute, Ananthapuramu, A.P. India. 


(prasadotri@gmail.com) 


The process for t he production of Virgin cocon ut oil is entirely different than 
commercial coconut oil. Many methods were present for t he production of VCO. 
Dependi ng on t he raw material (coconut and copra) used fo r the production 
of veo it was grouped in to two; wet and dry methods. In dry methods, VCO 
was extracted f rom ball copra by using three mechanical eq uipments (Hydrau lic 
Press, Rotary/ Power Ghan i, Table Expel ler). In wet methods, veo was produced 
by Low Te mperature Method (LTM) « 50 oCL Centrifugation Met hod (eML 
Chilling and Centrifugation (e&e) method, Natural Fermentation Method 
(NFM) (uncontro liedL Induced Fermentation Met hod (IFM) uncontro lled and 
controlled cond itions. Induced fermentation method was carried out with six 
probioti c species of Lactobacil lus collected f rom NDRI (National Dai ry Research 
Institute, Karnal ). The study was carried out in t he computercontro"ed bioreactor 
for different parameters like temperature, pH, inoculums concentration, 
fe rmentation end time, oxygen requirements and optimized for all six species of 
organisms to obtain higher yie lds. All veo samples produced from wet and dry 
methods were analyzed to determ ine physico-chemical and microbial qua lity 
and compared with the APCe (Asian Pacific Coconut Community) standards. 
Studies were carried out to determ ine the quality contro l parameters of partially 
deoiled cake and deoi led mea l were obtained during the production of veo by 
dry and wet methods respectively and compared with standards. 
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Abstract 560-04 

Innovations in the utilisation of coconut 
fractions in dairy foods with special reference 

to coconut milk 

Pand iyan Chinnusamy 

Veterina ry College and Research Institute,Ta milnadu Veterinary and Anim a! Sciences 


Univers ity, Tirunelveli, Ta milnad u, Ind ia 


(ch.pandiyan@gmail. com) 


Coconut is a crucial ingredient in many of t he t raditional cu isines of South East 
Asian countries. Among the coconut fractions, coconut milk is used as a major 
or essential ingredient in t he preparation of a wide variety of dishes. Scientists 
and physicians have attributed several nutritional and medicina l properties 
for coconut. Efforts have been taken to develop new dairy products using a 
combination of skim (cow's) milk and coconut milk. Coconut water and milk 
extracted from coconut gratings also used in the preparation of dairy foods. 

In 1994, Asian and pacific coconut community proposed certain definitions 
for different aqueous coconut products. The term coconut water should refer 
exclusively to the natural aqueous liquid endosperm of the drupe of cocos 
nucifera, while the term 'coconut cream' should refer to the aqueous products, 
essentially free from fibre extracted from solid coconut endosperm but which 
optionally may include some coconut water. Coconut cream contains 18.5% 
coconut fat and maximum 77.6% water and it should have a minimum of 25% 
total solids. On other hand coconut milk have 11.5, 86.1 and 15.0 percentage 
of fat, water and total solids respectively. The Malaysian Food Regulations 
differentiate between coconut milk and coconut cream as follows: coconut milk 
shall contain not less than 30% fat and 3% protein and not more than 35% water 
while the cream, recovered through separation of the coconut milk emulsion by 
standing or centrifugation shall contain not less than 50% fat and 5% protein 
derived from coconut. 
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Abstract S60-05 

Coconut value addition and product 
diversification 

K. Rajarath inam 
ESSAR ENGIN EE RS, 519/1A - Ath ipalayam Road, Chinnavedam patti, Coimbato re - 641 

006, Tamilnadu, India 

Itegrated cocon ut processing for maximum value addition, impact on value 

add ition due to size of t he factory, latest tech nological deve lopments avai lab le 

to produce good qua lity coconut products w ithout the change in nat ura l taste. 

Process fl owchart fo r high va lue products like coconut water concentrate, 

coconut milk, wet process virgin coconut oil and dry process virgin coconut oil 

etc., comparssion study with existi ng simi lar competiting products like soya 

and almond. Study on various products produce with coconut mi lk. Growt h 

th rough health and well ness. Growth drajectory on coconut mil k. Carbon foot 

print comparison . Environmenta l comparrison. Coconut water and its new 

market . Coconut water con centrate ( cwc ) and its applications. key players in 

diffe rent markets. Coconut water wit h consistence growth. 
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Abstract 560-06 

Construction of fishing canoes with coconut 
wood - a techno economic analysis 

Leela Edwin, M . V. Baij u, J. P. James, R. A. Rosha n, K. L. Chit hrakal a, V. R. Madhu and 

Nikita Gopa l 


ICAR - Central Institute of Fisheries Technology, Matsyapuri P.O., Cochin- 29 

(Ieelaedwin@gmai l.com) 


Wood from the coco nut palm (Cocos nucifera) is a by-product f rom the sen ile 
coconut t re es. Coconut wood is hard, durab le, strong and versatile and is widely 
used for va rious purposes in most of the coconut growing is land cou nt ries 
around the wor ld. In the context of t he increasing scarcity of conventiona l 
wood species in our country as a boat building materia l, the coconut wood can 
be used as a su it able substitute especial ly for the trad itional fi sheries sector. 
The hydrophilic nature and susceptibil ity to bio deterioration are the major 
drawbacks of this wood. However studies revea lt hat preservative t reatment can 
increase t he service life of wood in mari ne environments. This com munication 
deals with the chemical preservative treatment of coco nut wood with Coppe r­
Chrome- Boron (CCB), a water-borne preservative, th rough vacuu m pressu re 
impregnation method and its successful utilisation in the construction of fish ing 
craft. The phys ica l and mechanical properti es of the wood and t he resistance of 
treated wood to bio deterio ration were studied. The fabrication of fishi ng canoes 
was done fo llowing the loca lmethod of construction of plank buil t ca noes. Two 
canoes were constructed of dimensions respectively 9 m LOA and 9.75 m LOA 
for opera tion of gill nets, seine nets and hook and lines. The cost of construction 
was found to be 20 -30% lesser t han that of the canoes buil t wit h conventionally 
used wood species like wild jack (Artoca rpushirsut us). Performance monitoring 
carried out showed that the canoes were free from physical damage and 
deterioration caused due to weathering and bio logical agents. 
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Abstract S6P-Ol 

Coconut shell pyrolytic oil as Wood 
preservative - A value added product from 

coconut (Cocos nucifera L) 
K,S , Shinyl, O,K. Remadevi2and R. SundararajI 


lForest and wood protecti on Divi sion, Instit ute of wood science and technology, 

Bangalore, Ka rnataka, Ind ia, 560003 


2Environmental M anagement & Policy Research Institute (EM PRI) "Hasiru Bhavana", 

Doresa nipa lya Forest Campus, Vinayakanagar, Circle,J.P, Nagar 5th Phase Bangalore, 


Karnataka, India, 560 078. 

(shinysachi@red iffmail .com ) 


Coconut trees (Cocos nucifera L.) are grown in India and many South Asian 
countries and coconut shells are ava ilable in large quantities. Current research 
work focuses on developing a marketable botanical wood preservative 
formulation from coconut shell pyrolytic oil. The efficacy of coconut shell 
pyrolytic oil in protecting wood against termites, wood decay fungi and wood 
borers were assessed as per BIS standards. The results indicate that coconut 
shell pyrolytic oil imparts sign ificant protection against the wood deteriorating 
agents both in laboratory and field conditions and has considerable wood 
preservative properties. Since coconut shell pyrolytic is a dark viscous liquid, it 
can be recommended only for outdoor applications. To improve the aesthetic 
value and efficacy of coconut shell pyrolytic oil, it was modified by various 
methods. Of all the formulations developed, coconut shell pyrolytic oil distillate 
(CSPOOL which is a more or less colour less liquid, was found promising in 
terms of efficiency and aesthetic value. Identification of the active components 
of the CSPOO was done using GC-MS. Efficacy of CSPOO was further improved 
by introducing metals namely, Zinc, Copper and Boron. Copper incorporated 
CSPOO, (CSPOO-Cu) was found to offer better wood protective effects compared 
to other meta ls. To avoid leaching of metals from the treated wood and its 
adverse effects on environment, the CSPOO-Cu treated wood was further coated 
by linseed oil. As coconut shell pyrolytie oil is a waste by-product of coconut 
shell charcoal industry, its utilization as a wood preservative will expand the 
reach of such industries by increasing their operations and income sources. 
Commercialization of the wood preservative formulation will depend on the 
cost of commercialization, market requirement, treated wood disposal and 
challenges in the registration policy. 
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Abstract 56P-02 

Effect of feed composition and processing 
parameters on physical properties of coconut 

milk residue-corn-rice based ready to eat 
extrudates 

R. PandiselvamI, M . R. ManikantanI, S. Sreejith2, K. B.Hebbar1 and J. Bindu2 


l lCAR - Central Plantation Crops Researc h Institute, Kasaragod - 671 124, Kerala, India 

21CAR - Central Institute of Fisheries Technology, Cochin - 682 029, Kerala, India 


(anbupandi1989@yahoo.co. in) 


Physica l properties of extrudates are useful for process design and production of 

high nut ritive va lue foods with desirable qual ity. The effect of feed composition 

[10-20% coconut mil k residue (CMR) and 20 - 30% corn flour)], screw speed 

(200 - 300 rpm) and extrusion temperatu re (100 -140 DC) on important physical 

properties such as expansion rati o, bulk densit y, piece density, t rue density and 

porosity were investigated. Increased CMR level decreased t he expansion ratio 

sign ificantly (P<O.OOl). Highest expansion (3.58) was found at highest extrusion 

temperature (140 °C) and lowest screw speed (200 rpm). Bulk density of 

extrudates varied fro m 0.06 to 0.12 g cm·3 and it was positively correlated with 

CMR level (P<O.OOl), however it decreased with increase of screw speed and 

extrusion temperature. Increase in coconut mil k residue resulted in increased 

piece and t rue density, and decreased porosity of the ext rudates, whereas screw 

speed caused t he opposite trend. Based on the given criteria for optimization 

in mixture process design, the basic formu lation for production of CMR-based 

extruded snack with desired quality was obtained by incorporating 15% CMR, 

25% corn flour and 60% rice fl our. 
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Abstract S6P-03 

Effect of osmotic solution and soaking time on 
quality characteristics of coconut chips 

M, R. Manikantan1, M. Arivalagan1, Shameena Beeguml, B, Kamalapreet ha2 and 

M .Dharini2 


l lCAR - Cent ra l Plantation Crops Research Institute, Kasaragod - 671 124, Kera la, India 

2Department of Food &Agricu lt ural Process Engineerin g, TNAU, Coimbatore 


Investigations were carried out to optimize t he soaking time of coconut slices in 
two osmotic so lutions (cane sugar and neera based) in order to get the optimum 
reduction of moisture content and enhance the nutrition level of coconut chips. 
The coconut slices were immersed in two types of osmotic so lution for 15, 30, 
45 and 60 minutes. Sugar and Neera based coconut chips were made following 
CPCRI technology for the production of coconut chips. The TSS, moisture loss and 
solid gain of coconut slices were measured at 15, 30,45 and 60 minutes during 
osmotic dehydration. Then, osmotic dehydrated coconut slices were dried in 
tray dryer at 60 °C for 6 hours. The final moisture content and hardness was also 
determined for all the treatments. The sensory evaluation based on nine point 
hedonic scale was conducted for both sugar and neera based chips. Then, the 
biochemical parameters such as available carbohydrate, proteins, fat content, 
ash content, phenolics content and antioxidant activity were determined for all 
the treatment samples. Among all the treatments, 15 minutes soaked cane sugar 
and neera based coconut slices exhibited more moisture loss, less solid gain, 
ess hardness and insignificant change in TSS. Similarly, 15 minutes soaked neera 
based coconut chips had more ash, carbohydrate, protein, phenolics, antioxidant 
activity and less fat than other treatments. But, 15 minutes soaked cane sugar 
based coconut chips contained less ash, carbohydrate, protein, phenolics and 
more fat and antioxidant activity than 60 minutes soaked coconut slices. Based 
on the sensory evaluation, neera based chips scored more than cane sugar 
based chips in terms of crispiness, flavor, taste and overall acceptability whereas 
color and appearance of cane sugar based chips scored more than neera based 
coconut chips, Hence, coconut inflorescence sap or neera is a potential osmotic 
solution for enhanced nutritional level of coconut chips. 
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Abstract S6P-04 

Studies on shelf life extension and quality 
evaluation of fresh coconut grating 

Archa na Gopalrao Lamdandel, M aya Prakash2and K. S. M. S. Raghava rao2 


lAcademy of Scientific and Innovative Research, New Delhi, India. 


2CSIR-Central Food Technological Research Institute (CFTRI), Mysore- 570020, India . 


The aim of present work is preservation of fresh coconut grating. The effect of 

different storage temperatures (2.5, -13.5 and -20 DC) and salt concentrations 

(0, 0.5, 1 and 2% w/ w) on physico-chemical, microbial, sensory, and st ructural 

characteri stics of coconut grating were analysed. Coconut grating samples were 

stored for a period of one month and withdrawn at selected intervals of one 

week for analysis. The density and co lor (l ightness) of coconut grating samples 

was observed to decrease at all storage conditions over storage period. There 

was no any significant differen ce in moistu re content and water activity of 

coconut grating during storage. The va riation in pH of coconut grating revealed 

significant difference at different temperatures overthe storage period, The total 

plate count and yeast and moldcount of coconut grating were analysed. The salt 

treated coconut grating showed lower va lues of total plate count as compared 

to contro l (without salt), Yeast and mould count of salt treated coconut grating 

significantly reduced at -13.5 DC and -20 DC. Coconut grating with 2% salt, 

indicated the least increase in microbial count (2.69 to 4.20 log cfu/ml) at -13.5 

DC storage temperature.The scanning electron microscopic images of coconut 

grating showed retention of microstructure intact during storage. The sensory 

analysis of coconut grating after one month storage at -13.5 DC and -20 DC, 

showed higher overall acceptability score of 7.0 and 6.9, than that at 2.5DC (5.5). 

Coconut grating stored for a period of one month at -13.5 DC and -20 DC was 

used for the preparation of an end product, namely, coconut chutney, which 

was found to be acceptable. There were no any significant difference in aroma 

pattern (Electronic Nose)between coconut grating samples stored at different 

conditions. 

135 



3"11ntemational Symposiu m on Coconut Research and Development 

10 - 12 Decembe r 2016, IC AR - CPCRI, Kasaragod 

Abstract S6P-05 

Value added processed products from coconut 

J. R. Krishnendu and K. Neethu Chandra 

College of Agricultu re, Padannakkad, Kasaragod - 671 314, Kerala 


(j rkrishnendu@gmai l.com) 


In bea uty and utility no other tree can surpass t he coconut tree. It is t he most 

extensively grown nut in the wo rld, the most important pa lmThere are more 

than 50 unprocessed, semi processed or processed coconut products entering 

the international markets in small and big quantities. Aside from copra and 

coconut oil, other nutritional ly important processed products likenutties, 

coconut roll , tender coconut pudding and tender coconut jam were prepared 

and standardized the ir nutritional val ue.The prima ry fatty acid of coconut oil 

is lauric acid, which is present at approximately 45-53%. The metabolic and 

physiological properties of lau ric acid account for many of the properties of 

coconutThere is an urgent need for intense research and commercialization of 

the technology so as to provide an additional sou rce of income and to improve 

the economic status of t he farmers and t he country. 
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Abstract S6P-06 

Biochemical changes in coconut haustorium 
during different developmental stages 

M. Arivalaganl, P. Sugatha 1
, S. R. Ka nade2and K. B. Hebbar1 

11CAR - Cent ral Plantati on Crops Research Institute, Kasa ragod - 671124, Ke ra la, Ind ia 
2Central Universi ty of Kerala, Ka saragod - 671 120, Kerala, India 

(arival agan2100@gmail. com) 

Coconut (Cocos nucifera L.) is essential ly a seed propagated crop, contains 
two distinct endosperms (nut water and kernel). The nutrients present in 
both endosperms are utilized during the germination and further growth. 
Haustorium, a spongy tissue formed form the basal part of embryo during 
germination, mobilizes the nutrients from nut water and endosperm and 
nourishes the growing embryo. The objectives of the study was to determine 
the biochemical changes in the haustorium at different maturation stages. Fully 
matured coconut cultivar West Coast Tall was used in the study. The nuts were 
kept for germination in poly bag and the haustorium was collected at different 
intervals from 20 to 120 days after germination (DAG), and analyzed for various 
biochemical parameters viz. total sugar, reducing sugar, starch, soluble protein, 
fat, dietary fibre, phenolics and antioxidant potential. The fresh weight of the 
haustorium increased from 63.8 g to 138 g during the developmental period 20 
DAG to 120 DAG. Among the biochemical parameters studied, soluble sugar was 
found to accumulate more (2.18-5.28 g) in the haustorium followed by starch 
(0.76-2.16 g) and protein (0.25-0.67 g). At 20 DAG the percentage of reducing 
sugar was about 54.3 % which increased to 85 % at 120 DAG. This indicated that 
the carbohydrates in endosperm were hydrolyzed to simple sugars like glucose 
and fructose which was then utilized by the growing shoots and roots. Phenolic 
content and antioxidant potential were also increased from 20 DAG to 120 DAG. 
But no significant differences were observed for the parameters studied per unit 
weight. There was a gradual reduction in kernel and complete disappearance of 
liquid endosperm was noticed. The results indicated that the nutrients present 
in the both liquid and solid endosperm was gradually hydrolyzed and absorbed 
by the haustorium, and an equilibrium maintained between the absorption of 
nutrients from endosperms by the haustorium and assimilation of nutrients by 
the growing shoots and roots. 
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Abstract S6P-07 

Protein rich powder from coconut skim milk 

by spray drying 


Aduja Naikl, Sachin R, Adsare\ J. VijayasanthF, Arch ana G, Lamdande3 and K, S. 

M, S. Raghavarao1 


ICSIR-Centra l Food Technologica l Research Institute (CFTRI), Mysore- 570 020, India. 


2Sri Venkat eswara University College of Engineering, S. V. University, Tirupati 


3Academy of Scientifi c and Innovative Research, New Delhi, Ind ia. 


During the production of virgin cocon ut oil (VCO) one of the by-products, 
namely, coconut skim milk contain ing 2-3% protein, is underutil ized at present. 
Al ternate process was developed to obtain value-added products, namely, 
Concentrate Coconut Skim Mi lk powder (CCSM) and Coconut Skim Milk powder 
(CSM). When cocon ut milk emulsion was subjected to centri fugation, t hree 
phases, namely, fat phase (coconut cream), aq ueous phase (coconut skim milk), 
and solid phase (i nsol uble protein ) were obtained. The coconut skim milk was 
subjected to ultrafil tration (U F) to concent rate the protein whi le removing the 
sugars and then to spray drying. The process pa rameters of UF were standa rdised 
with respect to transmembrane fl ux, protein retention efficiency and removal 
of sugars. The stirred cell and tangenti al fi ltration system equip ped with UF 
mem bra ne having 300 kDa MCO was used and CSM was concentrated to l / St h 
of in itial volume. The protein content was found to increase in CCSM (from 21 
to 46%) and sugar content to reduce (from 59 to 34%). The lightness (L* ) of 
CSM and CCSM powders was found to be 83.81±0.33 and 80.70±0,47, a* to 
be - 0.74±0.Ol and 0.S4±0.89, and b* val ue was 12.68±0.93 and 15.21±O.63, 
respective ly. Polyphenol content of CSM and CCSM powder was fou nd to be 2.S6 
and 1.84 mg/g GAE, respectively, wh ile no sign ifican t difference was observed 
in phytate content ( ~2.1mg/g) . Powders were found to be microbiologically safe 
as per water activity index for CCSM (O.27) and CSM (0.26). Carr index values 
of CCSM (32.95) and CSM (33.14) powders indicated fa ir flow properties. CCSM 
protein powder with high protein content can be used as a multi functional 
dietary food supplement. Fu rther, the powders have high potentia l usage as 
new source of vegetable protein or as an ingredient in t he food processing. 
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Abstract S6P-08 

Optimization of pasteurization temperature to 
improve the shelf life of 'Kalparasa' (Coconut 

inflorescence sap) 

B. K, Prashanth l, K. B. Hebbar2, P. Sugatha2, M . R. M anikantan2, B. Shameena 2 and 

V. S. PatW 


l Co llege of Agriculture, University of Agricultural Sciences, Dharwad - 580005, 

Karnata ka 


2lCAR-Central Plantation Crops Research Institute, Kasaragod - 671 124, Kerala 


(p ra sha nth krishna52 @gmail .com ) 


Ka lparasa, t he natura l sweet sap of immature inflorescence of coconut pa lm, 

deteriorates under room temperat ure within an hour or more. In the present 

study f reshly co llected sap using ICAR-CPCRI developed coco sap chi ller was 

subjected to pasteurization at different temperatures viz. 60, 70, 80 and 90 °C 

for 5 minutes. The pasteurized samples were placed in bot h room temperature 

(30±2 0c) and refrigeration temperatu re (S 0c) fo r a period of 4 and 10 days 

respectively and the observations were recorded at 24 hrs and 48 hrs interval 

respective ly. pH of the fresh sa mple was 7.0 and it declined to 4.0 in room 

temperature and 4.4 in ref rigeration temperatu re within a day. On the ot her 

hand in pasteurized sample placed under room t emperature changed gradua lly, 

wh ile under refrigeration condition did not cha nge. Even sap heated at 60°C for 

5 min did not alter t he pH and biochemical properties of t he sample/suggesting 

that 60 O( t emperature is optimum to improve the shelf life of sap to be kept in 

t he refr igerator. However, to be kept under ambient condition for a day or two 

then pasteurizing at 80-90 O( is found to be better. 
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Abstract S6P-09 

Performance evaluation of semi-automatic 
coconut de-husking machine for West Coast 

Tall variety of coconut 

M. M. Deo, A. C. Mathew, M . R. Manikantan and K. B. Hebbar 

teAR - Cent ral Plantation Crops Research Institute, Kasaragod-671124, Kerala, India 


(ana nd i888@gmai l.com) 


Coconut de-husking is the fi rst postharvest operation in coconut processing 

industry, but it is regarded as the most time consuming, cumbersome and 

difficult operation to perform and involves much human drudgery. De-husking 

with traditional hand tools like sickle or a spike depends on the skill of worker 

and involves training. Nowadays, there is a shortage of such skilled workers. 

Keeping this in mind, a semi-automatic coconut de-husking machine was 

developed at ICAR-CPCRI, Kasaragod and evaluated for different sizes of WCT 

(West Coast Tall) variety coconut. There are two de-husking units in this machine 

i.e. primary de-husking and secondary de-husking unit and are used for primary 

de-husking and tail fibre removing respectively. For primary de-husking, there 

are two rollers with pins on their surface and rotates at 35 rpm each. A leather 

conveyer belt is provided to hold and convey the coconuts of different sizes, but 

minimum space is fixed for easy feeding of coconuts. For ta il fibre removing, 

two blade type rollers rotating at 28 rpm and one helical type roller rotating 

at 56 rpm is provided. Developed de-husker was tested for three sizes of WCT 

coconut variety based on their circumference i.e Large (50-55 em), medium (45­

50 cm) and small (40-45cm). De-husking capacity of large, medium and small 

size coconuts were observed as 193 nuts/h, 155 nuts/h and 94 nuts/h with 

de-husking effiCiency of 98%, 97% and 35% respectively. There was significant 

difference in de-husking capacity of all three sizes of nuts. In case of de-husking 

efficiency, large and medium size nut exhibited insignificant difference but small 

size revealed Significantly lower efficiency. 
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Abstract S6P-10 

Coconut sap 'Neera' and its value added 
milk based Bengali sweets - Prospect and 

possibilities in West Bengal 

D. K. Ghosh (S r. )l, S. Das 1
, A. Bandopadhayayl, K. B. Hebbar2and P. Chowd appa2 

1 Departme nt of Spices & Plantation Crops, B.C. K.v. Mohanpur, Nadia 

21CAR - Central Plantation Crops Research Institute, Kasaragod - 671124 , Kerala, India 


(drdkghosh@yahoo.in) 

Coconut is a crop of sma ll and marginal farmers w hich plays an important role in 

the national economy, But coconut farm ing is grad ually becomi ng non-profitable 

due to frequent fl uctuation in price, severity of pests and diseases, higher input 

cost, land f ragmentation etc, To make it profita ble, neera and neera based mi lk 

sweets, coconut sugar are the latest value add itions which holds the potential to 

revita lize the prospects of coco nut sector. Neera is the sweet, brown or honey 

colored unfermented sap, which is a rich sou rce of sugars, minerals and vitam ins 

and del icious in t aste. Recent ly, on a pilot sca le neera collection has been started 

in W.B. w ith the techn ical support of CPCRI and BCKV. An inflorescence on an 

average produces 2.25 liter sap/day, By selling neera a fa rmer could earn at 

least 10 times more income than se lling t he nuts, Further, fresh neera based 

value added prod ucts like Bengal sweets viz. Neera Sandesh, Neera Peda, Neera 

Kanchagolla, Neera Kalaka nd, Neera Ra bri etc were prepared and marketed in 

W.B. These sweets are ri ch in vitamins, minerals and amino acids and healthy 

as compared to sugar based sweets, As per an estimate in W.B. even if 1% of 

the total plant s (non-productive) are tapped for Neera would generate return 

around Rs. 6175.2 lakh, bes ides employment generation of 3431 numbers/day, 

Thus, large scale tappi ng of neera and its processing into va lue added products 

would generate good daily retu rn to the coconut fa rmer, t he ta ppers and sweet 

makers wh ich wi ll ultimately contribute to the GDP of the stat e. 

141 

mailto:drdkghosh@yahoo.in


3rd International Symposium on Coconut Research and Development 

10- 12 December 20 16, ICAR - CPCRI , Kasaragod 

Abstract S6P-ll 

Phenolics, flavonoids and antioxidant 
potential of different solvent extracts of 
coconut (Cocos nuci/era L.) haustorium 

M. Arivalaganl, K.B, Hebbar1 and S.R. Kanade 1 


llCAR-Central Plantation Crops Research Institute, Kasaragod, Kerala 671124. 

(arivalagan2100@gmail.com) 


l Central University of Kerala, Kasaragod, Kerala 671120. 

Coconut (Cocos nucifera L. ) haustorium is a rich source of phenolics and have 
considerable amount of antioxidant potential. Since t he phenolics and flavonoids 
are exist in complex forms in t he haustorium, routi nely used solvent system 
may not able to extract al l the compounds. In t he present study we used seven 
solvent systems (water, 100% & 80% methanol, et hanol and acetone) with 
and w it hout acid ifi cation with O.3M HCi. Four different methods viz. CUPRAC, 
FRAP, DPPH and ABTS were used to determine the antioxidant activity (AOA). 
Significant differences were observed forthe parameters studied using different 
solvent systems. Acidification of solvents significantly increased the yield of 
phenolic content from the haustorium. Among the solvent systems used, 100% 
acetone extracted less amount of phenolics (0.98 mg GAE/g) and 100% acetone 
acidified with 0.3M HCI extracted maximum amount of phenolics (10.16 mg 
GAE/g) . Aqueous forms of the solvents used yielded more phenolics compared 
to their pure form. This indicated that methanol, ethanol and acetone it their 
pure form are not an appropriate solvent system for phenol ics extraction. In 
case of flavonoids, solvents acidified with 0.3M HCI extracted lesser amount 
of flavonoids compared to their aqueous form followed by their pure form. 
Acidifi cation caused significant increase in AOA measured by CUPRAC, FRAP 
and DPPH, but sign ificantly reduced AOA measured by ABTS except 100% 
acetone. The AOA measured by CUPRAC method ranged f rom 13.61 11M TE/g 
(100% acetone) to 76.42 11M TE/g (acidified 100% acetone. The AOA measured 
by FRAP method ranged from 3.38 11M TE/g (100% acetone) to 52.83 ~lM TE/g 
(acidified 100% acetone. Similar rend was observed for DPPH method also. 
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Abstract S7L-01 

Strategic solutions for making the coconut 
industry globally competitive 

p, Ret hinam 
Former Executive Director, APCC, Jakat a & Cha irman, Coconut Development 

Board, Koch i, Government of India. 

(pa lms02@hotmail.com) 

Coconut, Cocos nucifera L., known as Tree of Life, Tree of Heaven, Nature's 
Super Market and Kalpavriksha , grown in 12.196 million ha in more than 93 
countries with a production of 69 836 million nuts or 11.818 million tons of 
copra equivalents as on 2014 is a great source of lively hood and social security 
to millions in the coconut growing regions, besides providing nutritional, health 
and wellness as well as environmental security. Low level of productivity due 
to various reasons, not changing the mind set from the traditional concept of 
coconut-copra to coconut oil, very limited val ue addition, product diversification 
and by product utilisation, still not able to come out of the myth that coconut oil 
and coconut products are not good for health, inadequate market promotional 
activities, inability to meet the demand on a continuous basis etc. are some of 
the problems pulling down the competitiveness of coconut. 

Always the price of coconut depends on coconut oil and the farmers could not 
get fair price for coconut. Coconut tree as a whole provide ample opportunities 
to produce large numberofvalue added products. Coconut products like coconut 
oil, virgin coconut oil, coconut mil k, milk powder, desiccated coconut, defatted 
desiccated coconut powder, coconut dietary fibre, coconut jaggary/sugar and 
jaggary powder, coconut water based drinks, vinegar, activated charcoal, coir 
and coir based products, geo textiles, coconut husk chips and coconut coir pith 
, coco wood based furniture and handicrafts are having good market potential. 
Coco oleo chemicals and coco bio diesel, bio lubricants in some of the Asian and 
Pacific countries are gaining importance. The price for value added products are 
much more than coconut oil at any point of time..However , many countries 
are still going on slow space on value addition and export except probablY 
Philippines. 

A change in the contest of coconut industry is a must and that change can be 
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brought out with short, medium and long term strategies. Change should start 
from increasing the productivity and production va lue addition, byproduct J 

utilisation, capitalizing the emerging new application of value addition, market 
promotional activities, consumer preferable packaging ,brand name and 
labelling and ma king avai lable at competitive prices. To ensure both economic 
and ecological access to food and nutritional security, high profitability, reduced 
production cost at farm level and to ta ke ful l advantage of globalization and trade 
liberalization through advanced preparedness for t he WTO regime . Strategic 
planning and implementation for free flow of proven technologies which have 
not reached the farmers, strong Public - Private - Farmers' partnership approach 
with needed technical backstopping, strong market promotional and marketing 
network , bilateral ,regional and international collaborations with strong political 
wi ll and commitment f rom government side and determination of farmers for 
increasing productivity and t hereby production as well as farm level processing 
are essential to make the coconut industry competitive. 

145 



3~cllnternationaJ Sympo~ium on Coconut Research and Development 

10 12 December 20 16, leAR - CPCRI, Kasaragod 

Abstract S7L-02 
I 

. I 

Global Coconut Trade 

Uron N. Sa lum 

Executive Director, Asian and Pacific Coconut Community, Jakarta 


(apcc@indo.net.id) 


It is a prestigious moment for all coconut farmers and stakeholders around t he 
globe during t his Centennary Year of Coconut Research. Hearty congratulations 
to the Government of Ind ia, the Central Plantation Crops Resea rch Institute and 
to t he Coconut Farmers of India for t he excel lent and eventfu l commemoration 
of the establ ishment of this prestigious institution. 

It is w ise as coconut stakeholde rs to focus on our strengths, the positive t rends 
and susta inable outcomes as we collectively share our vision s, mission and 
goals for the development of the coconut sector going forward. When we unite 
in our efforts, t he bu rden of our chal lenges becomes manageable and our 
objectives and outputs are achievab le in rea l time. The globa l market demand 
has increased so dramatically for coconut and its products in the recent years 
that it is time for the sector to accelerate production to meet the demand. 

The coconut sector is maturing in many ways nationally and internationally 
through the APCC network. Th e Sector recognises and therefore is making 
genu ine efforts in address ing t he key challenges that include: 

Many countries look towards examples set by leading producers like India 
and Ph ilippines to learn and improve their position on managing t he negative 
environmental and biological impacts on coconuts caused by pests, diseases and 
adverse climate change effect to name some. Farmers however continue their 
best efforts of planting coconuts uti lising loca l material available as reesearchers 
continue to seek more elite planting material to give farmers. 

The positive market outlook continues fo r all products of coconut: 

.:. Coconut oil prices are at USD 1446/ MT which is over 26% higher than 
prices during December 2015; 

.:. Dessicated Coconut market maintain ing its pos ition w it h large producing 
count ries in the Philipp ines, Sri Lanka and Indonesia realsing a price of 
USD 2000-2400/MT; 
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.:. Virgin Coconut Oil market surging up with prices in the range of USD 
4000-6000/MT. Increasing awareness among consumers on health 
benefits of VCO is expected to increase the demand; 

.:. Coconut water emerging as the fastest growing beverage with over 20% 
annual increase in production in the recent years; 

.:. Coconut sap based products consolidating and developing the market 
position; and 

.:. By-products like coconut shell charcoat activated carbon and coir fibre 
products experiencing growing market demand. 

The challenge facing suppliers of both the traditional and non-traditional 
products of coconut is not being able to meet the volumes required now by 
the global market, This is caused by inadequate and inconsistent supply of raw 
material from coconut growers of which smallholders are attributed with 80%­
90% of coconut production, 

Only in the last 10 years the private sector and industry has seen growth in six 
digits numbers in monetary value by the coconut and coconut products as new 
scientific knowledge and improved technology is applied in both the process 
and type of machinery and equipment developed for greater efficiency and 
effectiveness in meeting quality standards of the various products for the global, 
market, 

In recent mont hs coconut water craze has entered large populous markets such 
as in China and recently in Japan apart from the large Western markets in USA, 
Brazil, Canada, Europe and through to New zeland and Australia. Virgin Coconut 
Oil consumption has risen sharply in the last S years globally with more awareness 
on the health benefits of the products as indicated by positive market trends for 
VCo. These non-traditional products of coconut are the new impact lines the 
coconut world will veiw as the improved products emerge on the gobal scene. 
The greater benefit would be seen at farm level as many processing centres are 
placed as close as possible to the points of origin where increasing efforts would 
be made to maximise the economic benefits to the growers of coconut, 

Over the last decade it is cl early evident the coconut sector in India has 
developed quite rapidly beginning with t he growth of institutional capacity in 
important organ isations such as Central Plantation Crops Research Institute, 
Coconut Development Board and t he Coir Board of India. The mobilisation of 
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growers at farm level and through marketing cooperatives is also an important 
ingredient for sustainable development as the absorption of new knowledge 
and technology by growers and producers is maximised in an organised and 
structured setting. New innovative programs involving youth and women 
improves implementation of the many programs instituted for the development 
of coconut. 

The important messageto ourcoconut farmers is to continue to replace old senile 
coconut palms, plant new coconut lands and improve viabil ity offarms through 
improved farming practices including intercropping with economic crops as well 
as production of small livestock. Development of micropropagation techniques 
to meet the demand for qua lity planting materials is the need of the hour. Life 
under a coconut tree needs to become an increasingly exciting, healthy and 
profitable life. This life needs to attract our young generation to easily chose to 
go back to the farms not only as a viable business proposition but a better way 
of life. The future for coconut is promising, progressive and positive. 

When we plant a coconut it is one step towards sustaining the livelihood for 
the next generation of our people as the Minister for Agriculture from the 
small Pacific island nation of Kiribati once quiped with reference to the Chinese 
proverb that "if you give a man a coconut, you feed him for a day but if you 
teach a man to plant coconut, you feed him for a lifetime." 
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Abstract S7L-03 

Nurturing innovations and entrepreneurship 
development through Business Incubation 

approach 

S. Aravazhi 

International Crops Research Institute for t he Semi-Arid Tropics, Hyderabad, India 


(S.Aravazhi@cgiar.org) 


Agribusiness takes place in a complex environment with many defining 
characteristics that involves farmers, crop yield dynamics, government policies 
and market implications.With the increasing imp~rtance of market context in 
Indian agriculture, enhancing business skills of agri-preneurs assume greater 
significance. The development of a competitive and sustainable agribusiness 
community needs an effective innovation and entrepreneurship ecosystem, 
which fosters the growth of agribusiness ventures.This needs different 
stakeholders in the agricultural sector to work in collaboration to provide 
services such as adequate infrastructure, access to finance and resources such 
as technologies, along with supportive policies and regulations to make the 
ecosystem more responsive. For such an ecosystem to thrive, a platform must 
exist to enable linkages between research and business that can translate into 
actionable initiatives that nurture innovations and develop entrepreneurship. 
Hence Incubation approach is the need of the hour. Involvement of agribusiness 
incubators in an entrepreneurial ecosystem shall strengthen areas of weakness 
and can lead to major impacts in agriculture. Agribusiness incubators can take 
the form of comprehensiveoccupational schools, offering rural producers 
andworkers sufficient knowledge, experience, infrastructure, andmeans 
to become agribusiness entrepreneurs. This can have far-reaching effects, 
promoting theoverall modernization of primary production, industrialization,and 
marketing and development of rural areas. 

Agribusiness and Innovation Platform (AlP) is an initiative of ICRISAT to act as one 
such platform for fostering agro-business to bring Research for Development 
(R4D) innovations of ICRISAT and its partners to the market for faster, wider-scale 
impact. AlP provides prototype innovations, knowledge and expertise, training 
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and co-location with researchers for close interaction; while the entrepreneurs 
fine-tune t he prototypes and take t hem to market, bearing the risks and reaping 
the rewards. 

AlP includes three programs; Agri -Business Incubation (ABI), Innovation and 
Partnership {INP} and NutriPlus Knowledge (NPK). With a strong contextual 
understanding of the Agribusiness domain, AlP offers high level of customized 
business incubation support that includes R&D, business planning, business 
development and access to capital. It's a pioneering initiative in India that 
maximizes the success quotient of start-up enterprises by offering them best 
opportunities with minimum risk. 

Over the past years, the program has successfully developed an ecosystem 
that nurtures ent repreneursh ip in the sector by techno logy t ransfer as wel l as 
supporting innovations from t he grassroots level, using an array of business 
support services. With more t han 160 ve ntures supported and which has 
benefited more than five lakh farmers, this initiative from ICRISAT has indeed 
shown that market-oriented development can have better resu lts for the benefit 
of all the stakeholders of the sector. 
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Abstract S7L-04 

Coconut based ventures for rural uplift 

C. Rajan 

Kerala Dinesh Kann ur, India 


Coconut had a very important role in the rural economy of Kera la. But economica l 
returns from the crop decl ined drastically over t he past two decades. Role of 
value added an d product diversifi cation is a topic of discussion in al l forums 
concerned with revival of the coconut sector. Despite the efforts of extension 
and developmenta l agencies, progress in t his rega rd is not up to the desired 
levels. The major limiting factor for the expansion of coconut based enterprises 
is t heir marketing. Unilateral export orientation of coconut entrepreneu rs 
wit hout giving adequate attention to t he vibrant domestic market is a worrisome 
factor. For instance, as of now, a meager 3 per cent of the domestic population 
consumes coconut. From th is scenario, even an increase of one percent in the 
consumer base w ill require an additiona l supply of 1271akhs nuts. Further, if this 
sort of a demand is created, better price for coconut farmers can be ensured. 
It should be kept in mind that, the above mentioned demand creation is not 
possib le through promotion of conventional coconut products like coconut oi l. 
Reorienting the va lue addition according to t he need of the potential consumers 
is the plausible option in this context. The surging market demand, as realized 
by the Kerala Dinesh for the novel products like coconut milk, coconut cream 
and quality desiccated coconut are to be explored and further expanded . To 
conclude, coconut farming commun ity is sitting on treasure and searching it 
around. 

151 



3rd In ternational Symposiu m on Coconut Research and Development 

10 - 12 Decem ber 20 16, !CAR - CPCRI, Kasaragod 

Abstract 570-01 

Intellectual property management, 
commercialization and incubation 

K. Muralidharan, A, C. Matthew, M. R, Manikanta n, Alok Nath and M ural i Krishna 
ICAR-Central Plantation Crops Research Institute, Kasaragod 

(km urali ,cpcri@gm ail.com) 

Conventional extension interventions were observed to be inadequate 
to enhance the level of adoption of coconut production and protection 
technologies requ ired to make an impact on productivity in a region as reported 
in several studies. As an alternative, at ICAR-CPCRI, t he participatory approach 
of technology t ransfer was experimented in seven extension projects since 
1999. These projects were having one or more of the followi ng aspects as the 
objectives : (i) enhanci ng level of adoption of techno logies; (ii) augmenting 
income of farmers; (iii ) increasing level of participation of fa rm women in 
coconut fa rmi ng; (iv) uti lization of natural resources for sustainable production; 
and (v) evo lving appropriate extension delivery mechanism. The operational 
area of these projects varied from 20 to 2100 ha and number of farm fami lies 
from 106 to 7068. The primary objective of achieving increased level of 
techno logy adoption was achieved in all these projects; almost three times 
more when compared wit h conventional extension approaches. The percentage 
difference between pre- and post-project yield of coconut was nearly 100%. 
The fi rst st udy of this kind was t he National Agricult ura l Techno logy Project on 
Participatory Technology Transfer (PTT) of integrated root (wilt) management 
technologies (1999-2003). Its major outcome was the paradigm shift in 
extension delivery mechanism fo r perennial crops. The need of augmenting 
fa rm income t hrough va lue ad dition and participation of women farmers in 
scientific management of coconut were fe lt and addressed in subsequent 
projects. It was convincingly proved t hat Inclusiveness of all family members 
and market linking wou ld have catalyzing effect on technology adoption . 
Improved level of farmer-scientist interaction, exposure to farmers on research 
fi ndings and methodology, appreciation of farmers on activiti es of t he Insti tute 
etc. are some of the intangible benefits. Some of the problems encountered 
whi le implementing technological interventions are non-ava ilability of skilled 
workers, lack of awareness and experience of farmers on certain technologies/ 
critical components, and ineffi ciency of farmers in monitoring the intervention s. 
There are also issues related wit h assessment of impact of t hese programmes, 
as it will take t hree to four years since implementation to measure the effect on 
coconut yield. 
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Abstract 570-02 

Context and challenges of coconut FPCs in 

Kerala 


Vinod Kumar, P. 

CEO, Palakkad Coconut Producer Company Ltd 


During the last four decades, Kerala witnessed several structural changes in 
society and economy, Construction and service industry red uced the role of 
agriculture, The steep increase in wages, ferti lizers and fuel resulted in huge 
increase in agriculture production cost, The state lost one t hird of coconut 
pa lms and half of its productivity during this period. The crops that once made 
the region the richest now resulted in the opposite, farmers are the poorest in 
the contemporary society. This had wide implications for the society, economy 
and environment especially because the state is existing on a highly f ragile eco 
system. 

The task at hand is increasing and stabil izing the income of coconut farmer. But 
there is no short cut to it. Coconut value addition by private and government 
sectors are yet to make a significant impact on the prices. The one and only one 
remedy is the large scale value addition facilities at the ownership of farmers. 

But severe sodo - economic constra ints exists on this. Historically the farmers in 
Kerala were never organised as farmers. It is remarkable that the present initiative 
of Coconut Producer Societies as building blocks overcame these obstacles and 
coalesced in to a fledgling group. There are thousands of CPSs, SOO+federations, 
29 Coconut FPCs as on today. The had enrolled 55% of coconut famers of the 
state, raised a capital of Rs 40 crore from the members and initiated value 
addition facilities worth about Rs 105 crores. There are 22 major value addition 
centres under them which are processing millions of (effective) nuts per day in 
to about 18 value added products. This resulted in an unprecedented wave of 
vibrant and dynamic farmer centred entrepreneurship. t is true that lot of gaps 
exist - lack of technocrats, technology, marketing organisations, professionals, 
capital, etc. There are huge delays related to industrial permits and approvals, 
sanctioning and disbursing of capital subsidies, taking critical decisions on 
procurement etc. But still the present initiative has a potential to put back 
Kerala in to its rightful place - a model of economically and environmentally 
sustainable society based on equity and justice. 
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Abstract S7P-Ol 

Agri Business Incubation Centre of ICAR­
CIRCOT: An Opportunity for sustainable 

entrepreneurship 

A. K. Bharima lla , P. G. Pat il, N. Vi gneshwaran, V. G. Arude, P. K. Mandhyan, 

C. Sundaramoorthy, B. R. Pawar and T. Senthi lkumar 


ICAR-Centrallnstitute for Research on Cotton Technology, Matunga (East), 

Mumbai-400019, India 


(ashokbhari72@gmail.com) 


Agribusiness Incubation (ABI) Cent res are fast gaining importance due to 
changing pa radigm of global economy, decreasing agricultura l yield, dearth of 
employment opport un ities and increased em phasis on ent repreneurship and skill 
development by Ind ian Government. These centres promote entrepreneurship 
by provid ing technological knowledge; capacity building and incubation facility 
to facilitate success establishment of competitive agribusiness ente rprises. 
The Indian Counci l of Agricu ltural Resea rch (ICAR), New Delh i hosts 27 ABI 
Centres across different institutes in diverse areas as agricultura l engineering, 
horticulture, fisheries, forestry, and dai ry technology. The ICAR-CIRCOT has 
decades of experience in t he field of technology innovation, incubation and 
ent repreneurship deve lopment and has nurtured and promoted entrepreneurs 
in fiel ds of ginni ng & pressing and cotton process ing technologies leading to 
successfu l establishment of t heir own enterprise resu lting in saving of foreign 
cu rrency by manufacturing products which are import substitutes. The 
institute was awarded 'Best performing NAIP-BPD Unit Award for Techno logy 
Commercialization' at Agri -tech Investors Meet 2013, New Delhi in fie ld of 
entrepreneurship development and incubation. An Agri Business Incubation 
(ABI) Centre was sanctioned at the institute by ICAR, New Delh i in 2015 on 
competitive basis. The ICAR-CIRCOT-ABI Centre faci litates incubation of new 
enterprises for innovative technologies by providing physical, t echnical and 
networking support, facili ties and services to test and validate the venture 
before their successful establishment. Presently t his ASI centre is promoting 
entrepreneurs in fi elds of antim icrobia l textile finishing, degossypolised 
cottonseed meal for poultry feed, cotton rubber composite batons fo r police 
force, various appl ication of nanocellulose in paper and composit es. 
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Abstract S7P-02 

Farmer's perception and awareness 

in establishing a feasible farmer 


producer organization - A case study of 

Meenakshipuram Farmers Producer Company 


Limited 


K. Kalidas1 and K. Muralidharan2 

lVanavarayar Institute of Agricultu re, Manakkadavu, Pollachi - 642103 
21CAR - Central Plantation Crops Research Instit ut e, Kasa ragod 671124, Kera la 

Indian agriculture over the last decade is facing lot of problems and it has been 
declining and all those sta keholders associated with agricu lture is to look t his as 
a serious concern. 40 per cent of t he farmers wish to leave agriculture (Murray, 
2009) which was reported by Nationa l Sample Survey Organization (NSSO). 
Lack of better price, low productivity, access to credit, input, market and below­
par adoption behaviour are the major cha llenges faced by t he farmers in the 
current scenario. The price spread among the intermediaries in the structure of 
agricultura l market lim its the farm gate price realized by the primary producers 
to the lowest possible in t he supply ch ain. It indicates t hat the Indian agriculture 
is at imminent crisis and only radical and innovative policies wi ll help to pul l the 
country out of t his situation. The re is always a discussion in Indian agriculture is 
that how to integrate the fa rmers, especia lly the small farmers; with the value 
chain so that t he net return at the fa rmers end is remunerative enough for the 
fa rmers to remain interested in agriculture. The only way is Farmer Producer 
Company which integrates the finance, techno logy, infrastructu re, marketing 
and management and work for t he rural betterment which will contribute 
towards the alleviation of rural poverty. The present study focus on the 
perception of farmers about establish ing successful FPO, to study the attit ude of 
farmers in working in a group, to predict the awareness about Farmers Producer 
Organisation, to study the benefits obtained by the fa rmers on establishing an 
FPO, to study the problems faced by farmers regarding an establishment of an 
FPO. 
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Abstract S7P-03 

Production of coconut hybrid seedlings at 

Umapathy Farms, India 


Raam Mohan 

Chief Executive Officer, Umapathy Farms, India 


(raammohan91@gma il.com) 


The Coconut Hybrid Centre of Umapathy farms was started in 2004 with 
t he production of Ramganga hybrid seedlings, which is a hybrid between 
Gangaibondam Green Dwarf and West Coast Tall (GBGD X WCT). The breeding 
program is 100% software-monitored and the nursery is one of the most 
advanced coconut nurseries in India. Controlled pollination is practiced on 
selected mother pa lms. The seedl ings are in polybags with pencil drip irrigation 
so asto ensure that each seedling is given equal opportunityto grow. This helps in 
rejection of the seedlings wh ich do not satisfy the prescribed quality standards. 
Polybag planting is advantageous since it helps in better monitoring of growth 
of seedlings, makes it easy for farmers to plant and makes it less stressful for the 
seedlings during planting. Seedling selection is made at the stage of 8 months 
after sowing . Umapathyfarms is the first coconut nursery in India to use bar code 
for seedlings. The bar code is an extension of the software. Through scanning 
of bar code it is possible to trace back the seedling to its mother palm, pollen 
tree, pollinator, inspector, harvest date etc. This has significantly improved the 
quality and transparency of the coconut breeding program. 

The key features of Gangaibondam Green Dwarf like high yield, high brix level, 
high copra, comparatively low growth and dense leaf and the key features of 
West Coast Taillike high yield, increased quantity of coconut water, high copra 
and round nuts could be effectively combined in the hybrid. It has an optimal 
nut size which results in high yield. There is less buckling noticed in comparison 
to other varieties. The high brix and high copra content is advantageous and the 
palm has a low height per year ratio. 
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Abstract SBl-Ol 

Yield gap analysis of coconut production in 
. India 

S. Aru lraj 
ICAR - Indian Institute of Oi l Palm Research, Pedavegi 534450, Andhra Pradesh, India. 

(aruld opr@gma il.com) 

India, like other developing cou ntries, is undergoing a demographic and 

economic transformation t hat stands to cha nge the quantity and types of food 

demanded. With an annual population growth rate of about 2.B % and an 

urban ization rate of 52 % in 2010, coconut production is likely to face numerous 

chal lenges, including competition for land with other uses, an increase in 

the tota l amount of coconut demanded and changes in dietary preferences. 

Coconut production in India is still largely in t he hands of small-holder farmers 

who make up about 70 % of the farming population. Cultivation practices 

continue to be characterized by the use of old generation tools, small farm size, 

low capital input, high labour inputs, limited management of coconut pests 

and diseases, and low yields. The challenges of producing coconut under such 

constrained conditions are mounting. One has to question the ability of small­

holder farmers to cope with the evermore complex, multi-level, socio-economic 

factors that have implications on coconut production at the farm scale. The 

challenge of coping with this dynamically changing socio-economic context is 

further compounded by global environmental changes that affect crop yields 

and production. Key among them are the impacts of cl imate change and soil 

resources degradation which negatively affect the atta inment of food security, 

reduction of poverty, and meeting developmental challenges in the developing 

world. The country's potential for increasing coconut crop yields and coconut 

production to ensure the sustainabil ity of coconut sector is examined here. 

Based on the situation analysis in India, it could be inferred that crop 

management and policies are likely to be the primary reasons for the large 

yield gaps. A key challenge to be addressed in bridging the yield gaps is that of 
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replenishing and properly managing the available resources, The problems and 

needs of the farmers are to be identifi ed through purposeful interactions with 

them and results of such studies shou ld form the basis for conducting research 

and developing tech nologies aimed at reducing t he research gap and achieving 

sustainabil ity in crop production concurrently enhancing t he economic status of 

the farmer and overall improvement of national GDP. 

Growt h of agricu lture both in terms of GDP and livelihood security with 

social equity has been ever challenging and more so in the present context of 

inadequate publicsector investment and services and pressu re ofglobalization of 

agriculture leading to a greater demand for high ly knowledge-intensive services. 

Investments in agricul t ure need to be rationalized and appropriate knowledge 

driven insti t utional reforms have to be brought in. Appropriate framework fo r 

technology development and dissemination would be very much needed for 

t ransforming agriculture in the developing countries from the present approach 

of its sustenance as a way of life to a vibrant economic activity w ith a sense of 

pride for future generations. We must begin the process of imparting dynamism 

and optimism in the farm sector, Accelerated agricultural progress based on the 

enhancement of productivity, sustainability and profitability through farming 

systems diversification, sustainable intensification, quality upgradation and 

value addition, is vital not only for food security and poverty eradication, but 

also for national sovereignty. The prospects of coconut farmers in sustainable 

agriculture oriented towards market economy will then be bright. 
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Abstract S8L-02 

International trade and India's coconut 
economy: An outlook on the R&D efforts 

Thom as Mathew 

Coconut Development Baord, Kochi, Kerala 


(tmmanni l@rediffmai l.com) 


Coconut is grown in more tha n 90 countries in t he world with an area of 19.99 

mi ll ion ha and a production of 69836.36 mill ion nuts. Indonesia, Philippines, 

India and Sri Lanka account for 80 per cent of th e global acreage and production 

of coconut. The competitiveness of the industry in the internati ona l market 

depends upon t hree major t hings-the first, being the in herent abilit y t o produce 

the cocon ut. Coconut grows well in coastal areas w here soil and agro cl imatic 

conditi ons are much better suited. The second factor, wh ich contributes 

sign ificantly t o enhance the ba rgaining power in the market, is t he ability to 

develop comparative advantage by adopting better methods of production 

or to come up with better varieties and so on. Then we can actua lly enhance 

the comparative advantage which is basica lly the quickness w ith which we 

ca n streaml ine the systems such as post harvest syste m so t hat we are able to 

deliver the product to the consumer effectively and efficient ly. The Research & 

Development efforts made since 1976 placed t he country the major supplier of 

coconut in the world. India ra nks fi rst among all t he coconut producing countries 

followed by Indonesia and Philippines. The crop is cu rrently grown in an area of 

1.97 mi llion ha wh ich is spread over in 18 States and 3 Union Territories having 
varied agro-climate. Growing of cocon ut along the coastal region protects t he 
coastal eco system and provide micro climate for the successful growing of 
other crops as intercrops. The dependence on the coconut sector is high in 
southern states viz . Kera la, Tami l Nadu, Karnataka and Andhra Pradesh. These 
fou r states accounts for 88% of the area and 90% of coconut production in t he 
country. The rest is shared by the states of Orissa, West Benga l, Maharashtra, 
Assam, Gujarat and Andama n and Nicobar Islands, etc. The crop significantly 
contributes to the agricu ltural economy of these states. The third factor that 
helps the industry to grow faster is its presence in t he inte rnational markets. 
An analysis has also been made to know the performance of Ind ia's foreign 
exchange earnings through the t rade in coconut based products pa rticu larly 
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during t he post libera lization period. Coconut contribut e considerably to Ind ia's 
economy by way of export earnings, improving the income of the rura l people, 
ensuring livelihood and nutritional secu ri ty and creati ng forward and backward 
li nkages in developments. The crops alone contributes to 6% of t he vegetab le 
oi l pool of t he count ry, earns fore ign exchange to t he tu ne of rupees 3352 
corers per annum (2015-16) out of which 56.73% by the export of co ir and co ir 
productions and 43% from coconut products and contribute considerably to 
National GOP. 
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'V 

SResearch Extension Interface in the Coconut 
Sector in Sri Lanka: The Role of Coconut 

b 
a 

Research Institute n 

o 
Jayantha Jayewardene n 

Chairman Coconut Research Institute of Sri Lanka s' 
(romalijj@gmai l. com) 

Researchis asystematicinvestigation toestabl ish factsa nd reachnewconcl usionsin 
order to fill the ga ps in knowledge. This new knowledgemust be transferred to 
the enduser through effective communication links. In the sphere of coconut 
in Sri lanka, this sector comes under t he purview of the Ministry of Pla ntation 
Industries. The M inist ry directs and su pervisesthe activiti es of Coconut Research 
Institute (CRI), Coconut Cultivation Board (CCB) and Coconut Devel opment 
Authority (CDA) . The mandate of the CR I is t o generate new knowledge and 
develop tech nologies related to cultivation, farming systems and processing in 
coconut and transfers themto stakeholders. The main stakeholder of the CRI is 
theCCB since it is the mandated organization for extension and advisory services 
of the sector. This is unique compared to the other sectors where research and 
extension are carried out by one organ ization. The extension activities of the 
CCB are carried out by an island-w ide net work t hrough its regiona l stations. The 
CDA on the other hand,is responsible on po licy formulation and t he coord ination 
of different agencies in th e sector. A diagnostic su rvey carried out by t he CRI 
revea led a considerable gap in kn ow ledge on scientific cu ltivation of cocon ut 
amongst growers. Considering t he present challenges, the extension activities 
of t he CRI have been strengthened to ma intain effective linkages and to develop 
strategies to promote tech nology t ra nsfer and adoption. Intechnology transfer 
activities the CRI is cond ucting collaborative activities wi t h the CCB to update 
the techn ical knowledge and ski lls of Commun ity Development Officers (CDOO) 
and farmers and ensure effective feedback. These activiti es involve, awareness 
and educational programmes, research and extension dialogues, training of 
trainees in differentorganizations operating at the vi llage leve l, series of one­
day educational progra mmes with field demonst rations, fi eld days, seminars, 
workshops and crop cl inics, farmer fie ld schools, advisory and consultancy 
services for stakeholders, improvement of knowledge and understand ing of 
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1rlh~t ch ildren and teachers. The CRI also issues detailed advisory circu lars, 
various othe r research and advisory publ ications, flash cards, leaflets, post ers, 
stickers, banners and display boards. Mass media an d electronic toolshave 
been less extensively used in the past in coconut sector. Therefore recent ly TV 
advertisements and spots were started. Production of video documentaries and 
maki ng t hem available for the growers in the form of CDs and t he production 
of Interactive Multimedia CDs is also done. As recent in itiatives, the CRI uses 
mobi le phone alerts to disseminate important and timely information to the 
stakeholders. To further improve the overa ll performance of the cocon ut 
sector, it is important to maintain an effective linkage among the sub sectors 
in coconut growing areas. This interaction facilitates sustainable technology 
generation, deve lopment and t ransfer. Coconut growers, processors, millers, 
dealers, brokers and exporters play major roles as sub sectors in t he coconut 
sector. Strengthening the linkage mai nly among research, extension and grower 
activities could be identified as the major focus of t he tech nology t ransfer plan 
for the fu ture. 
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Abstract S8L-04 

FPOs facilitated by Coconut Development 

Board 


R. Jn anad evan 
Coconut Deve lopment Baord, Koch i, Kerala 

(jnanadeva nr@gm ail.com) 

Fa rmer Prod ucer Organization is formed wit h the main obj ective of socio 
economic development of farmers through productivi ty improvement, cost 
reduction, efficient aggregation, processing for value addition, better by-product 
utilization and efficient marketing of the produce. It aims at providing a fair, 
steady and reasonable income to farm ers by organ izi ng t he unorganized coconut 
sector t hrough farmer col lectives. The Cocon ut Farmers Prod ucer Organizations 
th us formed have a t hree tier structure consisti ng of Coconut Producers Society 
(CPS), Coconut Producers Federation (CPF) and Coconut Producers Company 
(CPC) . 

CPS is formed by associati ng 40-100 coconut growers in a contiguous area with 
range of 4000-6000 yielding palms. Farmers wi t h a minimum of 10 palms are 
only elig ib le to be a part of t his society. Once the society is fo rmed, it is registered 
under cha ritable societies act and also w it h Coconut Development Board. All t he 
societies have a common bye - law. CPF is formed by combining 8-10 CPS. A CPF 
would have around 1, 00,000 pa lms under it. CPF is also registered as a charitable 
society and further registered with COB. 8-10 CPFs wou ld join together to form 
a CPC. A CPC would consist of around 10, 00,000 yie lding palms. The Prod ucer 
Company is wholly and fully owned by the farmers. 

Coconut Producer Company is one of t he most important points under COB's 
vision of 12th five year plan. COB has taken up the task of fac il itating formation 
and hand hold ing of FPOs during 

its in iti al stages. There are various f ronts in wh ich COB is current ly supporting 
FPOs. Being a zero wastage product, t he product basket from coconut is 
enormous. Some of the value added products from coconut are Desiccated 
Coconut (DC), Virgin Coconut oil , , Coconut chips, Coconut milk, coconut milk 
powder, Coconut Vinegar, Coconut oi l, Tender Coconut water, Coconut wood 
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products, Ba ll copra, Husk and Coir products, Coconut ice cream, Cocon ut body 
lotion and so on . Another unique product named 'Neera' is a sweet, oyster 
white co loured j uice obtained from the unopened inflorescence of coconut 
palm. Neera is a rich source of sugars, minerals and vitami ns wh ich ma kes it an 
excellent hea lt h drink. 

Technology Mission on Coconut (TMOC) support s FPOs for establishment of 
coconut processing unit , market promotion, brand building, product processing 
and diversification. COB Institute of Tech nology (CITL COB's in-house research 
centre is set up for providing techn ica l support, consultancy and effici ent 
technologies for integrated coconut process ing. Ca paci ty bui lding is also done 
by cond ucti ng leaders hip and other t rainings fo r di rectors of t he companies, 
Va rious schemes of COB such as Laying out of demonst ration plot s, Replanti ng 
and Rejuvenation schemes etc are being implemented t hrough CPCs. For 
production of Quality pl anti ng materia ls CPCs are encouraged to establish own 
nurseries. Th is would invoke among t he farmers a se nse of ownership and 
thus give way to better productivity and quality.CDB has proposed formation 
of Consorti um of Producer Companies to ta ke over the abovementioned ro le 
played by COB and to establish itse lf as an independent entity which addresses 
the common needs of Producer Compan ies and act as a powerful force to build 
a more favorable business cl imate. 

Going forward, COB pla ns to form 100 Producer Companies, 1000 CPFs and 
20,000 CPS' in the country. The pu rpose behind t he same is that at least 10% 
of total production and va lue addi tion happening in coconut sect or should 
be through Producer Companies. On ly in such a situation would t he actual 
barga ining power res ide in hands of farmers. Bes ides, this would also encourage 
new entrepreneu rs to esta blish business in th is secto r as the issue of aggregation 
and organized availabi lit y of raw materials would be addressed t hrough FPOs. 
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Frontline extension programmes for 

sustainable growth in coconut sector 
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(cv.sairam @icar.gov.in) 
Tt 

Ind ian agricultural sector in general and plantation crop sector in particu lar has s~ 

realized significant growth during t he past four decades. Coconut is the major to 

small holder's plantation crop widely cultivated in t he peninsu lar India has also cc 
thexhib ited higher growth rate during t he same period. In order to sustain t his, 
pr maintain higher rate of technology adoption at the farme r field level is crucial. 
10 

Technologies evolved in laboratory and or experimenta l fi elds, often under La 
control led cond itions are infl uenced by various biotic, abiotic and socio ­ re' 
economic factors preva iling in a district. In order to assess their performance an 
in farmers fi eld conditions under the influence of these factors, Krish i Vigyan ha 

Kendras carry out f rontline extension programmes like technology assessment, ob 
prifrontline demonstrations, capacity development, extension activi ti es and 

production and supply of technology products etc. The successfu l technologies ne 
hi~evolved based on these processes in which farmers act as partners, they 
spiare up-sca led in convergence mode through Development Departments for 
thE

ach ieving growth in coconut sector. This paper highlights few of those processes 
eff

carried out by Krishi Vigyan Kend ras in India for achieving sustainab le growth 
CO l 

in coconut sector at district level. District level implementation of frontline ind 
extension programmes implemented in coconut followed by t he dissemination ma 
of successful technologies through innovative technology delivery mechan isms a v 
has improved the profitability and livel ihood security of sm all holding coconut tim 
farmers and farm women. Ind 
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-01 	 Abstract 580-02 

SWOT Analysis of Indian coconut sector 
with respect to production sphere and trade 

competitiveness 

Jayasekhar, 5., Chandran, K. p" Tha mban, c., Jaganathan, D. and K. Mu ral idh aran 
ICAR-Central Plantation Crops Research Institute, Kasragod-671124, Ind ia 

There are umpteen reasons forthe right kind of preparedness in the international 
spectrum of coconut and va lue added products of coconut. It is pertinenthas 
to note that the fa il ure to respond to cha nging patterns in the world trade in~jor 
coconut products can have adverse effects on employment and revenue in Iiso 
the Indian coconut sector. Competitiveness analysis of coconut and cocon ut his, 
products to export destinations revealed t hat competitive advantage of India is

al. 
lower t han major coconut exporting countries like Philippines, Indonesia and Sri 

der Lanka. Moreover the an alysis of demand-supply scenario using stock-use ratio 
cio­ revealed that there is a declining dema nd for coconut oil from 2012-13 onwards 

nce and the wedge between demand and supply has been narrowed down. This 
has, of late reflected in realization of low prices for the commodity. It wasvan 

~nt, 	 observed t hat there is huge price wedge between domestic and international 
pri ces. As the prices wi ll tend to integrate there is a possib le price crash in the3nd 
near futu re. Indian coconut sector has huge domestic demand, comparatively 

~ies 
higher productivity, strong R&D support, and technology delivery systems. In

hey 
spite of these positive aspects, concerted efforts are lacki ng to effectively utilize 

for 
the possible linkage between them for increasing the production and marketing 

;ses efficiencies and enter the high value global chains. Sustainable coconut economy 
Nth could only be achieved t hrough integrated development of cultivation and 
line industry coupled with a stable market. We have found that , as far as the export 
ion ma rkets of coconut va lue added products are concerned, India is comparative ly 
;ms a very small player with paltry export market shares. Having said that, in recent 
nut 	 times due to t he fast pace in urba n life, there is considerable growth in t he 

Indian confectionery industry (25 percent/ year). It is an indubitable fact t hat 
products like Desiccated Coconut and neera are high potential breakthrough 
products, which can bring in a paradigm shift in domestic coconut sector of India. 
Hence, there is tremendous potential in the domestic market as well wherein 
a meticulous plan to tap this potential would benefit the Coconut industry in a 
big way. 
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AbstAbstract 580-03 

Stakeholder analysis of action oriented 

participatory research program on mite 


management in coconut 


M , Nazirullslam\ M , Sayedur Rahman 2
, M, Ishaqullslam3; M . Samsunnaha r4, A. K. 


Azadsand A. N. M. RezaulKarim6 


IHorticulture Research Centre (HRC), Bangladesh Agricultural Research Institute 

(BARI), Gazipur 


20 nfarm Research Station, BARI, Kushtia 
 Th is 
3Regional Agricu lture Research Station, Jessore in H 

4HRC, BARI, Gazipur 
pro-15Ba ngladesh Agricult ural Research Council, Dhaka, Bangladesh 

6Fo rmer Coordinator, Asia Region, IPMCRSP, Bangladesh is pel 

(nazi rhrc@yahoo.co.in) polic 
of 2: 

Pa rti cipatory Research Apprai sa ls (PRA) was conducted at BagharparaUpazila in sectc 

Jessore in October 2011 t o understand farmers' perception about mite attack (CPF! 

in cocon ut. The area has been known for coconut farming where men, women neer 

and chi ldren have been involved in coconut production and processing. The poin1 
participants of FPRA identified coconut as the leading species among the 22 The 1 
fruit species in t he homesteads of the surveyed area. They were not aware tappj 

about mite attack in coconut and cou ld not perceive t he reason of cracks on inciUl 

nut surface. Farmers used different chemicals, fe rti lizer and exorcisms which contr 

were not related to mite control. As a result of continuous yield loss of coconut, scarc 

many farmers cut down coconut palms and shifted fa rmi ng to other f ru itsor the n 

field crops. The FPRA matrixes revealed t hat coconut contri buted around 32% of percE 

the tota l homestead income wh ich red uced to 4% due to mite attack. Esti mated are be 

yie ld loss was80-90%. Stakeholder analysis and literature review on mite guided to cor 

the research team to develop a coconut mite management program which was it s nu 

implemented in the community f rom May 2011 to June 2014. Farmers were may 
directly involved in im plementi ng the intervention. The study area comprised prepa 

of around 1000 hectares involving six adjacent villages which represented an 2017 
ecosystem. M iti cide, Neem-oil, Neem-cake, Tricho-compost, Tricho-Ieachate phasil 

each alone or t hei r combinations were used as treatments. After the intervention, comp 
the fa rmers were able to understand the actual ca use of coconut damage w hich 
was inflicted by coconut mite. 
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Abstract 580-04)-03 

Evolving sectoral innovation system of 
'Neera': The apprehensions, potential and 

strategies 

C. Thamban, Jayasekhar. 5., K. P. Chandran, D. Jaganathan and Jesmi Vijayan K. 
ICAR - Centra l Plantation Crops Research Instit ute, Kasa ragod-671124, Kerala 

(c.thamban @gmail .com)~ 

Th is paper add resses t he present operating-environment of 'neera' production 
in t he state of Kerala. Though government of Kera la has come out with a 

pro-farmer policy f ra me for the production and promotion of neera, still it 
is partially under the control of excise department. This clearly indicates the 
policy blurredness at the institutional helm. In a span of three years, a total 

of 220 licenses have been granted for neera production. Barring few public 
sector agencies, the licensees are mostly the Coconut Producer Federations ain 
(CPFs) of Coconut Producer Societies (CPSs). Only 57 CFFs are continuing thelack 

len neera production though 94 CFSs initiated the production activities, which 
point towards the already experienced commodity problamatique in the sector. rhe 
The farmer share in the value chain in 17% of the consumer price and neera­22 

:are tapper's share is 20%. Issues concerned with neera production at policy level 

on include ceiling for the number of coconut palms to be tapped/day, the selling 
controls on the product, the registration formalities etc. In the production front,iich 
scarcity of skilled tappers and lack of adequate infrastructure for processing are ut, 
the major problems. Marketing of neera also poses challenges as consumer50r 

, of perception and buyer segment studies are completely lacking and profit analysis 

are based only on projections without any structured marketing studies. Further:ed 
to compete with other similar product, it has to be appropriately positioned for·ed 
its nutritional edge. Since it is an evolving product, lack of product uniformity'las 

~re 	 may hamper the market penetration. Howver, the unexplored markets and 

preparedness to meet the demand are the opportunities. Above al" from Apriled 
2017 onwards ASEAN products may flood the Indian market because of the:an 

Ite phasing out of customs import duty as per the trade agreement, and the real 
competition will be set in then onwards.In, 


:ch 
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Abstract Abstra580-05 

Farmer participatory action research 

experiences in coconut-homesteads 


K. Muralidharan, P. Anithakumari , C. Thamban, A. C. Mathew and P. Subraman ian 

ICAR - Central Plantation Crops Research Institute, Kasaragod 671124, Kerala 


Conventional extension interventions were observed to be inadeq uate 
to enhance the level of adoption of coconut prod uction and protection A tote 
technologies required to make an impact on productivity in a region as reported forth 
in several studies. As an alternative, at ICAR-CPCRI, t he participatory approach whicr 
of technology tra nsfer was experiment ed in seven extension projects si nce 

for pr1999. These projects were having one or more of the fol lowing aspects as t he 
objectives: (i) enhancing level of adoption of technologies; (ii) augmenting prese 
income of farmers; (iii) increasing level of participation of farm women in quest 
coconut farm ing; (iv) utilization of natura l resources for sustaina ble production; progrc 
and (v) evolving appropriate extension delivery mechanism. Th e operational 

or ent area of these projects varied from 20 to 2100 ha and number of fa rm fami lies 
from 106 to 7068. The primary objective of achieving increased level of crop ~ 
technology adoption was ach ieved in all these projects; almost three times entrel 
more when compared with conventional extension approaches. The percentage more 
difference between pre- and post-project yield of coconut was nearly 100%. 

agree 
Th e fi rst study of th is ki nd was the National Agricu ltural Tech nology Project on 

15000Pa rticipatory Tech nology Transfer (PTT) of integrated root (wi lt ) management 
technologies (1999-2003). Its major outcome was the paradigm shift in Aroun 
extension delivery mechan ism for perenn ia l crops. The need of augmenti ng make 
farm income through va lue addition and participation of women farmers in 3000t
scientific management of coconut were fe lt and add ressed in subsequent 

the stlproject s. It was convincingly proved t hat Inclusiveness of all fa mi ly members 
and market linking would have catalyzing effect on technology adoption. trainel 
Improved level of farmer-scientist interaction, exposure to farmers on research via bel 
fi ndings and methodo logy, appreciation of farmers on activities of the Institute crops, 
etc. are some of the inta ngible benefits. Some of the problems encountered 

In fact wh ile implementing tech no logica l interventions are non-ava ilabil ity of ski lled 
workers, lack of awareness and experience of farmers on certain tech nologies/ generc 

critical components, and inefficiency offarmers in monitoring the interventions. enhan 
There are also issues re lated with assessment of impact of these programmes, 
as it wi ll take three to four years since implementation to measure the effect on 
coconut yield . 
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Impact of training programmes on bee 
keeping 

an Leena, S" Jayashree, M. P. and Manojkuma r, T. S. 
Krishi Vigyana Kendra, ICAR - Central Plantation Crops Research Institute, 

Kasaragod 671124, Kerala 

uate 
:tion A tota l of 11 vocational training programmes were conducted at KVK, Kasa ragod 
rted for the last t hree years (2012 to 2015) w ith the partici pation 254 tra inees out of 
~ach wh ich 37 were ladies. An apia ry was estab lished at KVK to serve as resource unit 
lince 

for practical demonstrations during the on campus training programmes. Thethe 
lting present study among 60 sample t ra inees w it h pre and post evaluation t ests and 

n in questionnaires as tools was conducted to assess the impact of these tra ining 
jon; programmes. More than 20% increase in crop yield has been observed by 11.67% 
::>naI 

or entrepreneurs whereas 43.33% and 35% of them have noticed an increased
ilies 

crop production ra nging f rom 11-20% and 5-10% respectively. Around 11.67% d of 
mes entrepreneurs could harvest more t han 100 kg of honey. The other ranges were 
tage more than 50kg (53.33%), 10-50kg (31.67%) and less than 10 kg (3.33%). It was 
10%. 

a great achievement that 1.67% of the ex trainees could earn more than Rs . 
,t on 

150000 additional income annualIy through sale of honey and divided colonies. ~ent 

It in Around 5% cou ld earn in a range of Rs. 50000 to 100000. Others also could 
'ting make a commendable additional income of Rs. 15001 to 50000 (38.33%), Rs. 
'5 in 3000 to 15000 (48. 33%) and upto Rs. 3000 (11.67%) respectively. The resu lts of 
uent 

the study show that there has been significa nt impact among t he respondentJer5 
tra inees in t erms of knowledge gain, ski lI, self confidence and overall income ~on. 

3rch via bee keeping enterprise. There was increase in the production of cultivated 
tute crops, especia lly coconut, cashew and vegetables through enha nced poll ination. 
~red 

In fact, bee keeping can be seen as a social com mitment for generation after 
lIed 

generation in t he point of view of sustainable yields from plant species and:ies/ 

Jns. enhanced agricu ltural production . 

nes, 

ton 
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Abstrac t S8P-02 

Impact analysis of capacity building 

programme on coconut: The case of SMSs of 


KVKs in south India 


D. Jaganathan, C. Thamban, K. P. Chandran, S. Jayasekhar and K. Muralidharan 
ICAR- Central Pla ntation Crops Research In stitute, Ka sa ragod - 671124, Kera la 


(djaganathtn@gmail .com ) 


A 
Technologica l innovations and diffusion of new technologies are the key drivers rl 
to enhance the profitabi lity of coconut farm ing. Field level integration of p,
improved technologies at the grass root level should be strengthened t hrough PI
instit utions like KVKs. In this context, for enhancing and updating the knowledge 

st
levels of Subject Matter Specialists (SMSs) of KVKs, ICAR-CPCRI in col laboration 
with ATARI, Bengaluru organized training on improved technologies of coconut al 

for SMSs from different states during February, 2016. Impact analysis was done w 

on gain in knowledge, level of satisfaction of trainees, usefulness of the topics m 
covered and overall grading of the training. Data were collected using structured w 
interview schedule before and after the programme. Data was tabulated and ar 

analyzed using SPSS software ver. 19. Majority (67.6 %) of the trainees belonged Fi 

to middle age category, sixty five per cent were male respondents, about 60 of 
per cent were having doctorate, fifty per cent were having specialization in IP 
horticulture, fifty three per cent trainees were from Kerala and fifteen per cent ba 
trainees attended the training on coconut. Paired't' test conducted for testing CII 
the statistical significance of difference in scores in pre and post evaluation of 
revealed that training had significant impact on enhancing the knowledge ba 
level of the respondents in all subjects of coconut technologies. Average gain WE 
in knowledge was estimated to be 18.36 per cent. There was a difference in a l 
knowledge levels in pre evaluatir;n and in knowledge gain among age groups 
wherein, youngsters were ha ';Ilg high knowledge gain . Similarly, knowledge gain Th 
was higher among resp01dents who had undergone training earlier. Majority da 
(79 %) of the responaents were highly satisfied with the course contents and thE 
training delivery methods. Sixty one per cent of the respondents graded training mi 
course as excellent. After the training, about 38 per cent of KVKs initiated OFTs 
and FLDs on coconut technologies for better technology integration. Impact 
analysis indicates that, it is highly effective to conduct such type of capacity 
building programmes for enhancing the competency level of SMSs of KVKs. 
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Abstract 58P-03 

Persuasion of farmers about IPM strategy in 
rhinoceros beetle management 

C. K. Yamini Varma, M. Govi ndan, C. R. Rashmi and M. Moha med An ees 
Co llege of Agriculture, Padannakkad, Kasaragod - 671314, Kerala, India 

(yamininavam i@gmail.com) 

App lication of chemical pesticides for t he control of Rhinoceros beetle, Oryctes 
rhinoceros (L) in coconut is an expensive method and cause environmental 
pollution. A survey was conducted during 2015, among t he farmers in 
Peravu rpanchayat of Kannur dist and KaliarpanchayatKasargod dist rict of Kerala 
statefor t he intensity of rhinoceros beetle attack.The observati ons from t his 
area were that, farmer's practice of leaf axi l fil ling of common sal t @ 2kg/ palm 
was ineffective and fina lly they were t rying heavy doses of chem icals for t he 
management. The cocon ut basins where the decaying organ ic matter present 
were t he main breeding places ofthis beetle . Pe rsuasi on ofthe fa rmers to fo llow 
an Integrated Pest Management Approach in these panchayats werefol lowed. 
First step was givi ng awareness about th e symptoms of beetle attack, life cycle 
of beetle and fina lly the ill effects of high doses of pesticides in coconut. Later 
IPM strategy wasrecommended which included sanitation of leafaxils, coconut 
bas ins, leaf axil fil ling with naphthalene bal ls + sand and incorporation of 
Cle rodendroninfortunatumLin.@10% w/w basis in manure pits and application 
of Metarhiziu manisopliae@ 5 x 1011 spores / m3in manure pits and coconut 
basins and other breeding sites in wet cond itions. Observations after t hree 
weeks of t reatment showed 100% mycosis of grubsand after 6 months, showed 
a reduction of pest attack from 88% to 24%, Therefore IPM st rategy fo r the 
management of this pestis qu ite easy and economical, compared to insecticides. 
The farmers were im men se ly benefited by this IPM approach, as the rate of 
damage was significant ly red uced.Therefore persuasion of the farmers about 
the IPM strategy for th e control of rh inoceros beetle attack was a successfu l 
mission in these pachayats. 
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Abstract 	 Abs S8P-04 

Prediction of coconut yield in Goa state of 

India 


V. Arunachalam and B. Das 
ICAR- Central Coastal Agricultura l Research Institute, Ela Old Goa 403402, Goa, India 


(v.arunachalam @icar.gov,in ) 


Goa is a smal l state in Konkan coast of western India where coconut occupies 
25,750 hectare of land area, Cocon ut is described by 51 Konkani words and 
used as major ingredient of traditi on al cu isines of Goa along with toddy from Kna 
inflorescence and handicrafts from she lls. Objectives of the study are to predict of 
annual nut yield by t he weather data of past 10 years and to perform a sample un~ 

statistics survey to forecast the yield in 2015-16. Annual nut yield data of pre 

North Goa during 2002 to 2015 from Di rectorate of Economics and Statistics lin~ 

levIfigures was used after fi lling the gaps with missing values. Step w ise multip le 
regression was attempted with weather data. Significant regression (P=0.003) 	 ext 

denof annual nut yield Yie ld = 5739.14 + 0.68*(weighted Tmax* RHmin) was found 
for

with maximum temperature and minimum relative humidity recorded one year 
ext

before harvest with R2 value of 0.66. A state wide production sample survey 
nan 

supported by Coconut development Board Cochin was carried out during Oct­ dig,
Dec 2015. About 102 vi llage panchayats each represented by one random farm rep 
with minimum 40 coconut palms were surveyed. In each holding basic data of rea 
the farm was co llected. All the buttons and nuts were counted in ten randomly mu 
chosen bearing palms in each farm and the data of last harvest was enquired a s 
from the farmers. Annual nut yield of Goa state (2015-16) was forecasted as 69 Syr 
nuts/palm from t he survey. The average coconut farm size was 0.59 ha. Most rigt 
coconut gardens (64%) were small in size (0.2 to 0.4 hal. On ly one-fourth of orc 
coconut farmers practised int'" /mixed cropp ing. Farmers plant coconut either fan 

in homesteads or in Kula~har systems along with jack fruit, banana, areca nut Knc 
Su~and many perennial Cr-JPs. Our results have implications in forecasting the yield 

by sample survey and predicting the future coconut yield by weather data. out 
in ~ 
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Abstract S8P-OS 

Ie Kalpa'-Cloud based interactive mobile 
Application for coconut farmers and 

stakeholders 

Anithakumari, P. l, Merin Babu 1, Chowdappa, p . 2 and V. Krishnaku mar 1 


l ICAR- Central Plantation Crops Resea rch Institute, Regional Station, 

Kayankulam - 690533, Kerala 


2ICAR- Central Plantation Crops Research Institute, Kasaragod - 671124, Kerala 


Knowledge and information are also considered as among basic factors 
of agricu ltura l production. One of the big challenges of present era is to 
understand and harvest data, information and knowledge equitable, to 
promote knowledge based decision in farm ing. Reaching out to farmers requires 
li nkages, networking, localising content, adapting to resou rce sit uations, skill 
level of intended customers and higher level of commitment f rom resea rch and 
extension partners. E kalpa - a digital initiative - is a mobile based app in Android, 
demand driven, real ti me customised facilitation, multi mode communication, 
for farming commu nity, students, farmers' groups/ communiti es, researchers, 
extension agencies and NGOs. This integrated App encompass five major services 
namely 'farmer's issue reporti ng and support system', 'Synchronised farming', 
digital onli ne 'farmer diary" Knowledge base' and 'Notifications'. Farmers issue 
reporting and support service could be utilised for reporting field problems on 
real time basis in the form of audio/text/image or video di rectly to scientists. The 
multi disciplinary team of scientists would be able to provide advisories within 
a short period. Onl ine chatting faci lities are also available in the application. 
Synchronised fa rming appl ication would enable the user to receive information 
right from t he time of planting. It also could cater the needs of individual farmers 
orcommunity based groupsto manage area-wide pest and disease problems. The 
fa rmer dia ry faci litates recording of detai ls of farming for scienti fic facil itation, 
Knowledge base encompasses documentation and integration of information. 
Supportive web faci lities also designed to support users and for widening reach 
out span of users. The analysis of information needs for using ICT tools, trends 
in pilot t esting of t he mobile app among coconut farmers and profile of t he field 
problems will be presented in the paper. This App got potential for analytics, 
archiving of data, mappi ng GPS enabled individual data for pattern analysis. This 
could also facilitate impact analysiS and contribution of research for enabling 
returns and progress of farming community. 
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Abstract AbstrS8P-06 

Assimilating agrarian changes in extension 
strategies for coconut farmers: the promise un 

and prospects from the Kerala experiment in Su 
India 

Lijo Thomas, Tham ba n, c., K. M. Nair an d Chandran, K. P. 

ICAR - Indian Instit ute of Spices Research, Kozhikode, Kerala, India 


2ICAR- Central Plantation Crops Resea rch Institute, Kasaragod - 671124, Kerala, India 
Effec 
prodLow productivity and high cost of production is often cit ed as t he major factor 
fa rm 

behind t he low level of economic profits f rom coconut farming. Tho ugh 
low 

en hanced techno logy adoption can address t he issue, a deeper understand ing less 
the socio-economic context of t echn ology dissemination is needed to deploy sens 
effective strategies for en hancing techno logy upta ke, reduce cost of production resid 
and create a viab le business proposition for coconut farming in the st ate, mas~ 

especially among the small ho lder producers. This study describes t he insights subs 
micr,on socio-economic profi le of the coconut farm ing com munity in t he State . Data 
base from 180 coconut fa rm ers across six major agro-ecological coconut production 
muleregions in Kerala was coll ected using pre-tested structured questionnaire. 
Crop

The study presents the rationale and approach of t he innovative extension 
fund 

service delivery model initiated in t he project area with special emph asis on impr 
promoting soil hea lth management pract ices evo lved t o address t he so il relat ed of cc 
constraints fo r enhancing productivity and income from coconut fa rm ing in from 
different agro-eco logica l units. The rising sh are of non-farm income sources, Trich 
shifts in demograph ic pattern affecting ava ilab ility of family labour and hired 6 sh, 

of cclabour/ inefficiencies in input delivery system, predominance of small holder 
comlproducers, etc. were found to influence t he production effort and consequent ly/ 
isolatechnology adoption. The extension approach adopted involved restructu ri ng of 
6 in I 

crop management practices and concurrent monitoring t o address the low level 
the h 

of management inputs and t he const raints arising out of changes in agra ri an How< 
st ructure. The study, while highlighti ng t he role of understanding agrarian socio ­

com~ 

economic profi le in determining the choice of extension strategies, also makes in yie 
a case for adopting similar approach fo r streamlin ing extension service delivery wit h 
in other plantation crops. 
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Abstract S8P-07 

Community based bioresource management 
under coconut based coastal agro-ecosystems: 
Success from Kanjikuzhy block of Kerala, India 

Kalavathi , 5. , Jeena Mathew, Meri n Ba bu, Indhuja, 5., Jacob Kurien, Vijitha,V .. , Parvathy, S. 

ICAR- Centra l Plantation Crops Resea rch Institute, Region al St ation, 

Kayankulam - 690533, Kerala, India 

Effective uti lization of biowastes is one of t he important tools for sustainable 
production in sandy soi l t racts. Kanjikuzhy block of Kera la is the major organic 
farming tract in the coastal belt of Kerala having sandy soi ls characterised by 
low organic matter content and poor water holding capacit y, making farming 
less profitable. Farmers of eight coconut federations under the block were 
sensitized and trained t hrough participatory action management mode on crop 
residue recycl ing includ ing different composting techn iques, production and 
mass multiplication of bioagents, eva luation of locally avai lable substrates / 
subst rate formu lations for multi plication of bioagents, production and use of 
microbe-enriched organics, production of bioprimed coconut seedlings, soil t est 
based nutrient application - integrated management and organic management, 
mulching and crop diversification for cl imate resilience by Central Plantation 
Crops Research Institute (CPCRI), Regional Station, Kayamkulam under a NABARO 
funded project on bioresource management. The interventions resulted in 45% 
improvement in the setting percentage and 26% improvement in the yie ld 
of coconut. The average area under intercrops increased by 80% and income 
from intercrops doubled over the project period. Isolated eight native strains of 
Trichoderma from Kanjikuzhy Block Panchayat area and Trichoderma isolate KKT­
6 showed highest antagon istic activity to leaf rot and stem bleeding pathogens 
of coconut under in vitro conditio ns. Field evaluation of the organic ma nure 
combinations enriched wi th Trichoderma harzianu m (CPCRITO 28) and native 
isolate KKT- 6 revealed higher growth rates in case of bot h CPCRITO 28 and KKT­
6 in Coir pith compost + Neem cake (4:1) combination, but on soil application, 
t he highest growth rate was observed in Cowdu ng + Neem ca ke (4:1) treatment. 
However, highest yields were obtained f rom chilly plants treated with Coir pith 
compost + Neem cake + Poult ry Manure + Cowdung (2:1:1:1), but sustainability 
in yie ld was observed fo r Cowdung + Neem cake (4:1) treatment on enrichment 
with CPCRITD 28. 
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A study was conducted to analyze the economic impact of techno logy adoption 
in coconut farming in Kan nur and Ka saragod districts of Northern Kera la. 
Hundred respondents/farmers we re covered in t he study and t he data has been 
collected with a st ructured schedu le. Mainly the st udy concentrates on fie ld 
level adoption of improved coconut varieties/ hybrids, coconut based cropping 
systems, and verm icomposti ng. It was observed t hat t he adoption of technology 
is highly individual centric and thereby refl ect s a scattered pattern of adoption. 
Though the awareness on benefi cia l aspects and economic advantages of t he 
technology adoption is well known among the farmers, t he proactive adoption 
and experimentation is quite lacking. It was revea led t hat majority of the 
respondents adopts cropping systems in t heir own convenience and not in tune 
with th e recom mended scientific pattern. even t hough Farmers unequivocally 
expressed the comparative yield benefits and higher economic returns of t he 
improved coconut varieties vis a vis local varieties, t he comparison is mostly 
based on the few numbers of improved pa lms scattered in t he fie ld wit h t hat 
of senile local pa lms cultivated in large area, which t urns out to be erroneous. 
With regard to t he adoption of organ ic farming, farmers are qu ite apprehensive 
on t he low yield in t he initial years, high labour costs and rudimentary marketi ng 
system. The results of the study indicate the need of further strengthening the 
participatory resea rch approach for effective utilization of technologies in t he 
field. 
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