\/ % 2018519

ANNUAL REPORT

HFPJFIH
ICA'R

'*/tr

ICAR-CENTRAL ISLAND AGRIC
RESEARCH IN

(Indian Council of Agricultural
Port Blair
Andaman & Nica

it



W1l

M\ “

\\/

M1
ICAR

ANNUAL REPORT
2018-19

ICAR-Central Island Agricultural Research Institute
(Indian Council of Agricultural Research)
Port Blair - 744 101

Andaman & Nicobar Islands, India
Website : http://icar-ciari.res.in



© Director, ICAR-CIARI, Port Blair

Published Director, ICAR-CIARI, Port Blair
Year of Publication 2018-2019
Chief Editor A. Kundu
Associate Chief Editor S.K. Zamir Ahmed
Editorial Committee B. Gangaiah
B.A. Jerard
S. Dam Roy
Debasis Bhattacharya
P.K. Singh
L.B. Singh

B.L. Kashinath

Layout, Graphics & Cover Design Amit Srivastava & Rina Saha
Type Setting Rina Saha
Photography K. Ali Akbar
Overall Compilation & Editing S.K. Zamir Ahmed
Amit Srivastava
Rina Saha
PME Cell
Printed at : Shri Vignesh prints, Ashok Nagar, Chennai

E-mail : vprintschennail @gmail.com; vprintschennai@gmail.com

All rights are reserved. No part of this book shall be reproduced or transmitted in any form by print, microfilm or any
other means without written permission of the Director, ICAR-CIARI, Port Blair.



Annual Report 2018 - 19

e

ol e

CONTENTS
SI. No. Title Page No.
1. Preface v
1.1 English v
2. Executive Summary vi
3. Introduction XVii
3.1 Mission
3.2 Vision

33 Mandate

3.4 Thrust Areas

3.5 Organisational Set up
3.6 Organogram

3.7 Staff Position

3.8 Budget Utilization

4. Research Programmes 1
4.1 Division of Horticulture and Forestry 3
4.2 Division of Field Crop Improvement & Protection 55
43 Division of Natural Resource Management 71
4.4 Division of Animal Science 95
4.5 Division of Fisheries Science 135
4.6 Social Science Section 147
4.8 Krishi Vigyan Kendra
4.8.1 Krishi Vigyan Kendra, South Andaman 160
4.8.2 Krishi Vigyan Kendra, Nicobar 190
4.8.3 Krishi Vigyan Kendra, North & Middle Andaman 199
4.8.4 Regional Station, Minicoy 234
5. Schedule Tribe Component 236
6. Woman Participation (SC/ST) 242
7. Technologies Tested, Demonstrated and Transferred 243
7.1 Patent Filed 243
7.2 Seed & Planting Material Produced 244

7.3 Technology Developed 245




LA

ICAR-Central Island Agricultural Research Institute

-

- Al

.

7.4 Mera Gaon Mera Gaurav 246

8. Information on other Sections 255
8.1 Priority setting, Monitoring and Evaluation (PME) Cell 255
8.2 Library 255
8.3 Rajbhasha Cell 256
8.4 Post Graduate Students Cell 257
8.5 Estate Section 258
8.6 Workshop 259
8.7 Instrumentation Cell 259
8.8 AKMU 259
8.9 ITMU 260
8.10 Sports 261

9. Awards and Recognition 263
10. Ongoing Research Projects 268
10.1 External funded 268
10.2 Institute funded 271
11. Publication 279
12. Peer Recognition to Director 290
13. Participation of Scientist in Conferences/ Seminars/ Symposia/ Meetings 291
14. Human Resource Development for Stakeholders 297
15. Training and Capacity Building 304
16. Round up of Institute Activities 310
17. Impression of Delegates 312
18. Linkages and Collaboration 313
19. Personnel 314
20. Committees of the Institute 318
21. New Entrants/ Transfer/ Promotion/ Retirement/Death 324
22. CIARI in NEWS 326

23. Climatic Parameters 327




Annual Report 2018 - 19

e

) .; B

PREFACE

I am happy to present the Annual Report of ICAR- Central Island Agricultural Research Institute, Port Blair for
year 2018-2019 with appreciative research outcome in agriculture and allied fields for the benefit of the farmers,
youths, policy makers and other stakeholders of the Island and mainland.

With an aim to increase the productivity, production and quality of Field, Agri- Horticulture-Fish and livestock
specific and time bound R&D activities were undertaken during the period. A joint exploration and collection
mission targeting horticulturally important crop wild relatives from Great Nicobar, Little Nicobar and Nancowrie
group of Islands was undertaken, wherein 213 important wild/cultivated horticulturally important plant species
were collected. Preliminary analysis indicated presence of more than 24 new records of these plants. Technology for
open field cultivation of Arachnis flosaeris(Spider Orchid) for year round production was standardized .Five unique
rice land races (Black Burma, Khushbayya, White Burma, Mushley and Nyaw-in) grown by Karen community
of North & Middle Andaman got registered as farmers’ varieties by PPVFRA, New Delhi. Hay, haylage and
silage production technology for rice fodder from C-14-8 variety was developed. Under NICRA-CGP project,
performance of coconut + banana and other arable crops in tsunami affected lands were evaluated under different
land shaping methods. Phenotypic and molecular characterization of Andaman local duck is the first report from
India and also the genetic root of Trinket cattle beside whole mitochondrial DNA of Andaman Buffalo has been
sequenced and characterized. A new species of snake head Channa royi was reported which is the first description,
since 1935 of a new freshwater fish species from the Islands with integrated taxonomy. Further new records of
Snapper, Lutjanus xanthopinnis and marine goby Amblygobius phaleana was also first report for the Islands and
India respectively. One Patent on methods of determining sex of non-ratite birds has been filed during the period.
Case study revealed that Noni cultivation across Andaman & Nicobar Islands for avocation in challenged areas
after Tsunami 2004 has increased from 18 ha to 97 ha under single firm, fetching a BC ratio of 1.39. Under Mera
Gaon Mera Gaurav 57 villages across all the three districts of Andaman & Nicobar Islands were adopted.

One hundred four agromet advisory bulletins in English and Hindi were issued through print and electronic
media. Six hundred and nine SMS based agro-advisories were sent on every Tuesday and Friday both in Hindi and
English. Policy Brief’s on the development of open sea cage culture, marine fisheries sector of the Island and EDP
on coconut was prepared and shared with the stakeholders.

Umbrella memorandum of understanding was signed between ICAR-CIARI and West Bengal University of
Agriculture & Fisheries Science, Kolkata, Bidhan Chandra Krishi Viswa Vidyalaya, Nadia, Tamil Nadu Jayalalitha
Fisheries University, Chennai and OUAT, Bhubaneshwar for the purpose of conducting research related to the
thesis requirement of the students who are pursing MVSC/MFSC/PhD programme from the Island and Mainland.

In order to strengthen our R,D & Extension activities various events were conducted like Awareness building
and sensitization on health, nutrition and environment of Nicobari tribals from 20" and 21% April, 2018 with
NASI, ICAR 3" Interactive meet of Nodal Officers of SAUs/ CUs/DUs on 4" and 5% May, 2018, World coconut
day and EDP on coconut on 3™ September, 2018, Mahila kisan diwas on 15" October, 2018, Vigilance awareness
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week from 29" October, to 3™ November, IPSACON on 15" to 17" November, 2018, National Minicoy festival on
12% & 13% January, 2019 at Minicoy, Recent advances in orchidology with special emphasis on biology, climate
change, conservation and commercialization of floriculturally and therapeutically important taxa and Orchid show
on 15" to 17" February, 2019 with TOSI, District kisan mela on 25" February, 2019 with A & N Administration,
41 Foundation day of the Institute, Swachh Bharat Abhiyan Pakhwara, Hindi Workshop. Half Yearly Meeting
of TOLIC, awareness/ health camp, exposure visit to student and official etc. To accomplish the extended mandate
of serving the Island ecosystem research needs in agriculture and allied sectors of India, CIARI has spread its
activities into Lakshadweep Islands.

Further, an Inter Coordination Committee between ICAR-CIARI and A & N Administration to address to
the issues at field level related to agriculture and allied activities and also to provide technological backstopping
to A&N Administration was conducted.

The most important event for our Institute was the visit of Hon’ble Vice President of India Shri M. Venkaiah
Naidu along with Lieutenant Governor (ANI), Member of Parliament (LS-ANI), Adhyaksha and Zilla Parishad
South Andaman and Chief Secretary (A & N Administration) on 5" July, 2018 to attend scientists-farmers
interaction.

I take this opportunity to express my deep sense of gratitude to Dr. Trilochan Mohapatra, Secretary, DARE
and Director General, ICAR for his visionary leadership, unstinted support and guidance to meet the emerging
challenges. I am grateful to Dr. A.K. Singh, Deputy Director General (Horticultural Science) who has been
our source of inspiration and advising us constantly on future course of action to address the emergent issues
related to research and programmes of the institute. I am honoured by Professor S.K. Sharma, Chairman
(RAC) and the esteemed members for their constructive suggestion in redefining the research activities as
per the need of the farmers and the policy makers. [ am thankful to Dr. Wasaka Singh Dhillon and Dr.
T.Janakiram, ADGs and all the officers & staff of SMD (Horticultural Science) for rendering support on
various issues related to the Institute.

I am thankful to the Former Hon’ble Lt. Governor, A.K. Singh and present Lt. Governor, A & N Islands,
Admiral Devendra Kumar Joshi, PVSM, AVSM, YSM, NM, VSM, ADC (Retd.), Shri Bishnu Pada Ray,
Hon’ble MP, Andaman and Nicobar Islands, Smt. Baby Fareeda Adyaksha Zilla Parishad, South Andaman,
Chief Secretary, Andaman & Nicobar Administration, Secretary (Agriculture, Animal husbandry & Fisheries),
A&N Administration, Deputy Commissioner, South, North & Middle and Nicobar District, Directors, Officers
of A & N Administration, Chairman & members of Tribal Council, PRI’s Lead Bank and NABARD for their
continued support and active collaboration.

At the end, I feel privilege to express my gratitude and compliment every staff of this Institute for working
together and taking forward deliverable outcomes in research, development and extension activities for

enabling doubling farmers income by 2022 on mission mode.

(Anandamoy Kundu)
Dated: 2™ May, 2019 Director (Acting)
ICAR-CIARI
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EXECUTIVE SUMMARY

Horticulture & Forestry

»  Fruit component studies were carried out in 35 coconut accessions which includes 24 Pacific Ocean
collections, six Nicobar collections, three Andaman Dwarf types and two Andaman tall types to evaluate
the performance for VCO recovery levels. Among the tall accessions from Pacific Ocean collections, Acc 17
recorded highest VCO recovery of 38% followed by Acc 4 (36.1%) and Acc 13 (34.7%). Higher recovery of
VCO was also recorded in the accessions 1, 2 and 28. Among all the dwarf accessions, Acc 18 has recorded
the highest VCO recovery of 34.7%. The evaluation revealed wide variation for fruit component traits and
the VCO recovery.

* Based on intra-population variability for palm morphology, fruit component traits and VCO recovery among
the palms, fruit samples among 49 palms, 12 palms of NLGD (Niu Leka Green Dwarf ) were selected for
further observations, crossing programme and infer se mating.

*  Atotal of 1152 female flowers were pollinated in 18 different Dwarf x Tall cross combinations (involving
eight dwarf parents viz., Chandan, Surya, Omkar, Annapurna, AGD, AOD, AYD as female parent and three
talls viz., CCNT, SNRT and AOT as male parents) of coconut and recorded the overall setting percentage
of 35.1 %.

»  Based on the palm morphology, yield of fruits, regular bearing, tender nut water volume and taste, Andaman
Green Dwarf was identified as potential coconut accession for further exploitation to be developed and
released as a variety. The palms of AGD were observed as more vigoruous than the Yellow and Orange
dwarfs, regular bearers, bearing dark green attractive bunches, shorter drooping leaves.

* In order to evaluate the coconut types for product diversification, soap making technique using Virgin
Coconut Oil was standardized with locally available natural aromatic plant materials such as mango ginger,
turmeric, khoonphal, annatto and rose petals.

*  Characterization of Andaman Arecanut Dwarf for palm morphological traits and floral traits confirmed the
dwarf nature of the accession having potential for use as a genetic stock in arecanut breeding.

*  Two years long arecanut based cropping system experiments suggested that banana, elephant foot yam and
ginger could be profitably grown as intercrops under island conditions.

* High density planting of eleven black pepper varieties on glyricidia standards was initiated to improve the
productivity of coconut orchards.

* In mango, seven elite mangoes were identified and the grafted collections with accession numbers NM1,
NM 2, NM 3, NM 4, NM 5, NM 6 and NM 7 are conserved in the germplasm block.

*  Four germplasm accessions of Dragon fruit (Hylocereus sp) were characterized based on the DUS descriptors
and molecular analysis. Comparative phytochemical characterization of dragon fruit accessions revealed
that the total phenolic content, flavanoid and B carotene were maximum in the dragon fruit accession DGF
4, whereas the carotenoid and xanthophylls content were highest in the accession DGF 2. The antioxidant
activity by DPPH and ABTS were maximum in the accession DGF 4.

*  Four local banana varieties namely Katta Champa, Mitta Champa, Cheena Kela, Kornagi and two wild
banana are conserved. Seven banana varieties Grand Naine, Hill Banana, Populu, Poovan, Ney Poovan,
Red Banana, Udhayam and Monthan were collected from National Research Centre for Banana (NRCB),
Tiruchirapalli and conserved in the field gene bank for further evaluation.

*  Garcinia dhanikhariensis was identified as a novel source of anthocyanins while G. kydia and G. cowa were
found to be source of carotenoids. Garcinia dhanikhariensis was processed into syrup and sweetened rind,
while dehydrated rind of G. kydia and G. cowa were observed to be potential acidulants.

» Fatty acid methyl ester profiling was carried out in six Garcinia species, which suggested dominance of
Methyl oleate and Metyl stearate. These native species could be alternative sources for industrial purpose.
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* Flowering was observed in three varieties of rambutan. Analysis of fruits of variety N-18 weighed 43 g and
had 41.3% pulp and 18 °B TSS .

«  Natural fruit set was observed in Annona hybrid Arka Sahan with average fruit weight of 233 g, TSS of 25
°B and 74% pulp recovery.

* Seed germination was standardized in Garcinia kydia and 0.1% potassium nitrate treatment for 24 hours
was found to be optimum.

* In banana variety Cheena Kela, no effect of carbon source was observed during initial stages and
multiplication rate of 2.8-3.4 shoots per inoculum was observed. Macro propagation studies in Cheena
Kela revealed that coir pith as substrate and BAP treatment induced higher shoots during first multiplication
cycle.

»  Comparative evaluation of tissue culture raised plants and suckers indicated that sucker derived plants
recorded higher plant height after 8 months of planting.

»  For in vitro multiplication of Musa indandamanensis, seedlings were found to be novel source of explants.
Use of Thidiazuron (0.2-0.5 mg/L) could induce 4.74-6.13 microshoots per inoculum during initial
multiplication cycle.

*  Vermicompost was found to be better substrate for seed germination in Musa paramjitiana with 90.7%
success and 1703.3 seedling vigour index.

*  Germplasm conservation block of endemic wild Musa species viz. M. indandamanensis and M. paramjitiana
was established.

*  Variations were observed in fruit and seed morphological and physico-chemical parameters in three blood
fruit collections from Andaman islands and one from Tripura.

*  Anthocyanin profiling of blood fruit pulp was carried out for the first time in the world and pelargonidin and
cyanidin were found to be the dominant anthocyanins. Solvent solute ratio of 15:1 was found to be optimum
for maximum extraction of anthocyanins.

* Among the five commercial varieties of banana planted in three planting seasons November, 2017 (S3);
March 2018 (S1) and July, 2018 (S2) under rainfed system with only organic inputs, fruiting was observed
in the varietiy Ney Poovan (501.6 days after planting) and Monthan (548.5 days after planting).

» To augment the genetic resources of vegetable crops for varietal improvement, eleven endemic vegetable
crops (used by the local communities) from South Andaman and Nicobar District were collected and
conserved at vegetable block of the Institute.

» Seventy diverse accessions of chilli collected from Andaman & Nicobar Island are under conservation,
characterization and evaluation for quantitative and qualitative traits.

»  Tuber crop exploration were made at Rutland, Jirkatang, Baratang of South Andaman, Rangat, Maya bunder
of Middle & North Andaman, Great Nicobar and Nancowrie group of Islands and 33 accessions of different
tuber crops were collected and added to the germplasm holding at the Institute. IC numbers for 10 greater
yam (IC-0623824 to 0623833) and 5 colocasia accessions (IC- 0623834 to 0623838) were obtained from
NBPGR, New Delhi.A total of 135 accessions are under conservation in the gene bank.

»  Exploratory survey was conducted in North and Middle Andaman and 10 species of orchids were collected
and conserved in the Orchidarium. Among the species collected, Eria andamanica is an endemic orchid
of the Island and is a threatened species.One accession each of Dendrobium anceps, Rhyncostylis retusa,
Eria spp, Agrostophyllum spp, Spathoglottis spp, Vanilla spp, Dendrobium crumenatum, Cymbidium spp,
Pholidota spp, Eulophia spp, Bulbophyllum spp, Dendrobium aphyllum and Papilionanthe spp were
collected from Nicobar District and conserved for further multiplication.

»  Technology was standardized for open field cultivation of Arachnis flosaeris(Spider Orchid) for year round
production.
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*  Seed germination and propagation was standardized for Rhopaloblaste augusta, an endemic palm having
ornamental value.

*  Vaselife studies conducted in different flower crops using 21 different treatments has revealed that Hi foliar
solution @ 0.5% recorded maximum shelf life in Spider Orchid (7.5 days) and Alpinia (7 days). Silver
Nitrate @ 20 ppm gave maximum (6 days) shelf life in Etlingera.

»  Threereleased varieties of marigold from IARI, New Delhi were evaluated for performance under Andaman
condition. Early flowering (26.5 days after transplanting) was recorded in Pusa Deep followed by 31.3 days
in Pusa Arpita.

» Evaluation of entries of china aster Arka Aadhya, Arka Archana, Arka Kamini, Arka Poornima with check
varieties Local Pink and Local White indicated early flowering in the varieties Arka Kamini (30.3 days after
planting) followed by Arka Archana (44.5 days).

*  Anew block of three varieties of noni was developed and maintained at Garacharma farm for its evaluation.
Further, three new accessions of Noni were collected from Terassa, Katchal and Little Nicobar Islands and
conserved at CIARI germplasm block.

» Identified 10 locations of woody pepper in Little, Middle and North Andaman through exploration.
Phytochemical analysis as affected by stem thickness was carried out in woody pepper powder, which
revealed that methanolic extract of thin sized stem pieces had maximum total phenolic content.

»  Fatty acid profiling in wild nutmeg species revealed methyl myristate as dominant compound in Myristica
andamanica, Knema andamanica and Horsfieldia glabra. Profile of Knema andamanica had similarity with
that of cultivated nutmeg.

»  Black pepper varietal evaluation during earlier stages suggested superiority of Panchami in terms of green
yield.

» Studies in leaves of improved varieties of cinnamon suggested that Konkan Tej and Konkan Tejpat had
highest leaf biomass and dry recovery percentage. Total phenolic content was higher in all five improved
varieties than the local seedlings.

*  Quality analysis of samples of clove suggested that sample collected from Katchal had highest oil content,
oleoresin percentage and p-Eugenol than samples collected from Andaman group of islands.

*  Quality analysis in nutmeg samples suggested that sample collected from Miletilak had highest oil content,
whereas myristicin was highest in sample from Katchal.

*  Clove leaf and pedicel were found to be potential sources of essential oil and the Eugenol content was in
the order leaf > pedicel > bud. Fallen leaves of clove were found to have 3.2-3.6% essential oil content.

*  Micropropagation protocol was standardized in mango ginger and dextrose (3%) as carbon source and
meta-topolin (2mg/L) as cytokinin could induce 13.7 shoots per inoculum. Further, single step concurrent
ex vitro rooting cum hardening was standardized.

*  Dehydrated shreds of mango ginger were prepared using different drying methods. Sun drying and oven
drying at 50 degree centigrade were rated superior for phytochemical and sensory parameters.

»  To evaluate the biomass production potential of different multi purpose trees (MPT’s) under coconut garden
Sesbania grandiflora, Leucaena leucocephala, Dendralobium undullatum, Pterocarpus dalbergioides,
Bahuinia spp, Sterculia villosa, Casuarina equisetifolia, Morinda citrifolia, Sagaria elliptica, Diospyros
marmorata, Callophyllum inophyllum and Pongamia pinnata were planted.

»  Padauk (Pterocarpus dalbergioides Roxb.) a principal timber tree endemic to the Andaman was used for
regeneration and molecular characterization works under a new DBT project. Initial exploratory survey
work for identification of plus trees was conducted from South Andaman District and identified seven plus
trees. Seeds and stem cuttings collected from selected trees, pretreated and planted in nursery for further
evaluation. First sprouting from stem cuttings were observed sixteenth day after planting.
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*  The planting material production was taken up during this period in plantation crops (coconut, arecanut),
spices (Black Pepper, Nutmeg, Clove, Cinnamon, Ginger, Turmeric), fruits (Dragon fruit, West Indian
cherry, Carambola, Bael, Garcinia, Acid lime), vegetables (Broad dhaniya, Poi, Amaranthus, Brinjal,
Coccinea), tuber crops (Sweet potato, Greater yam, Tapioca), flowers/ ornamental plants (Marigold,
tuberose, anthurium, orchids, foliage plants etc) and forestry/industrial crops (Noni, multi-purpose tress
etc). About 9250 units of elite planting material of horticulturally, important crop/tree as listed of above
and about 950 kg of seed tubers/ rhizomes of Elephant Foot yam, ginger and turmeric were produced and
supplied to the farmers. Multiplied and produced the quality planting materials of Black pepper (45000),
clove (5000), Cinnamon (6000), Ginger (1200 kg) and Turmeric (2000 Kg).

* Ajoint exploration and collection mission targeting horticulturally important crop wild relatives from Great
Nicobar, Little Nicobar and Nancowrie group of Islands was undertaken. Through this collection mission, a
total of 213 important wild/cultivated horticulturally important plant species comprising several accessions
of Mangifera spp, Piper spp, Artocarpus spp, Garcinia spp, wild Musa spp, different wild cucurbits, a rare
ash gourd, ginger, turmeric, Alocasia spp, Colocasia spp, greater yam, sweet potato, Bixa sp, different
endemic leafy vegetable plants, orchidaceous plants, edible fern species, Casuarina spp, Cardia sp,
Mpyristica spp, Rhopaloblaste sp, Bentickia nicobarica, wild/ cultivated Areca spp, Syzigium sp, Alpinia
sp, Amorphophalu ssp, wild Jasminum spp, Citrus spp, Vigna Marina, diverse Etilingera spp, Eclipta alba,
Knema andamanica, Moringa sp, Morinda citrifolia and Horsfeldiairya. Preliminary analysis indicated
presence of more than 24 new records of these plants.

Field Crops Improvement & Protection

*  Five unique rice land races (Black Burma, Khushbayya, White Burma, Mushley and Nyaw-in) grown by
Karen community of North & Middle Andaman registered as farmers’ varieties by PPVFRA, New Delhi.

*  Under salinity rice trials conducted, the genotypes viz. CSR2016 IR18-1 and KS-12 were found significantly
better (3.17 t/ha) than the best check, CST 7-1 (2.13 t/ha) in terms of grain yield.

* Atotal of 26 kg of Nucleus Seed and 157 kg of Breeder Seed of improved rice varieties were produced at
Bloomsdale Research Farm, ICAR-CIARI, Port Blair during Kharif2018-19.

e Under farmers participatory seed production 59.42 quintal Truthfully Labelled (TFL) seeds of rice was
produced during Kharif 2018. Besides, 4.01 quintal TFL seed of Mungbean and Urdbean were produced
during Rabi 2018-19.

* Leaf samples of 15 Beachpea genotypes were collected across Andaman Islands. Among seven primers
used for salinity tolerance gene, only two primers (CEDGO087 and CEDGO007) showed polymorphism
among 20 Vigna genotypes including checks.

*  Among 16 hybrid oyster mushroom strains tested for yield and bio-efficacy under island conditions, P-1808
showed better performance followed by P1802, P1804 and P18106.

* The genus and species identity of multi-potential bacillus species were confirmed through rpoB gene
confirmation and PCR screening for the presence of three polyketide biosynthesis genes in 12 multi-
potential bacilli . Revealed four bacilli to possess all three genes studied.

*  Farmer field evaluation on application of CIARI Bio-consortia in brinjal fields of North and South Andaman
was found effective in suppression of bacterial wilt disease (85-99%) and increased the yield from three to
four times.

*  Out of 12 bacilli isolates subjected to temperature and salt stress tolerance assays in vitro condition, all
the Bacillus colonies could be revived in dilutions above 10~ under 55°C and 60°C, whereas, five isolates
showed regular growth pattern at 10% salt stress.

*  Survey conducted in 15 locations of South Andaman revealed 35-68% leaf curl disease incidence under
natural conditions. Leaf samples from fourteen symptomatic and three asymptomatic plants were first tested
for begomo-virus infection with Squash leaf curl virus (SLCV) antiserum (DSMZ, Germany) through dot
immune binding assay (DIBA) with help of ICAR-IIVR, Varanasi.
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+ Totally, 15 quintal TFL seed of HY Vs of rice, 1.27 quintal seeds of HY Vs of pulses and 0.5 Kg seeds of
brinjal were distributed to tribal farmers of Little Andaman, Campbell Bay and Car Nicobar.

Natural Resource Management
*  Hay, haylage and silage production technology for rice fodder from C-14-8 variety was developed.

*  During the year (January-December 2018), rains were normal in both Andaman & Nicobar Islands (ANI)
and Lakshadweep islands (LDI). However, S-W monsoon rain (553.2 mm) was deficit by 45% (998.5 mm
mean) in LDI and North-East (NE) monsoon (856.9 mm) was 23% excess (mean: 695.9 mm) in ANIL.

» Evaluation of 4 IET lines of rice along with 3 checks indicated superior grain yields of hybrid check ‘KRH-
4’ over all other entries and checks. It has 8 and 28% higher yield than the next best (IET-26263) and least
performer (CARI Dhan-6).

*  Polythene mulching and chopped arecanut leaf mulching for effective weed management in areca nut was
developed.

»  Utility of weeds as goat feed (Mimosa pudica) and vermicompost raw material (Parthenium, Limnochara,
Cyperus) established.

*  Under NICRA-CGP project, performance of coconut + banana and other arable crops in tsunami affected
lands were evaluated under different land shaping methods. Six piggery, one each of duckery and goatery
unit established. Raft cultivation technology for leafy vegetables from waterlogged areas were demonstrated.
Direct wet seeding technology of rice demonstrated with two farmers.

* Growth media for soil less cultivation of vegetables standardised. For soil less culture of tomato and
cucumber, recommended dose of fertilizers were necessary. In nutrient film technique (NFT) hydroponic
system, performance of lettuce and spinach was assessed.

*  Organic farming study on coconut based cropping system was initiated at Garacharma farm.

* During 2018-19, 104 agromet bulletins and 609 SMS based agro-advisories were issued. Forecasted
weather was compared with actual data with varying accuracies ranging between 60 to 65%.

*  Through microbial consortia rapid decomposition of organic residues into nutrient dense vermicompost
was demonstrated to 10 farmers.

*  Vulnerability assessment of Andaman Islands based on land form, elevation, land use and salinity hazard
in a GIS framework has shown 18 and 14% of area under very high and high vulnerability category. Soil
salinization and waterlogging are the major processes of land degradation.

*  Green house gases emission and carbon sequestration was theoretically assessed for low land and coconut
based farming system.

* During the year, 495 vegetable samples were collected for analysis of pesticide residues.

* Bio-accessibility of total phenolic content, flavonoid content and antioxidant capacity of noni (powder and
juice) through In-vitro gastro-intestinal digestion was studied.

*  Through a survey on 58 families from 10 villages, consumption pattern and level of post harvest losses in
fruits and vegetables were assessed.

*  Two training-cum-demonstration programme on value addition of mango, pine apple, bael, coconut and
noni were conducted during the year benefiting 75 participants.

*  Under STC, six lined dug out ponds were developed in tribal areas.
Animal Science

* Breeding and growing performance of Vanaraja breeders were assessed to evaluate the performance under
island ecosystem. Result showed that, age at sexual maturity was 178 days with an average egg weight of
35.16 = 11.8 gm. The flock attained 5% egg production at the age of 157 days. The average body weight of
the birds during the period of 24-45 weeks of age ranged from 3.35 = 0.095 to 4.10 = 0.057 kg for males
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and 2.35 + 0.044 to 3.20 + 0.076 kg for females. Growing performance of Vanaraja breeders were assessed
from 0 to 20 weeks. At 20™ week of age both male and female attained more than 10 kg of body weight.

*  Production and reproduction performances of Gramapriya breeders were assessed on the basis of hen-day-
egg production (HDEP) and hatchability percentage. HDEP was highest in 48" week and lowest in 24"
week. Whereas hatchability percentage of Gramapriya breeder was maximum in 36" week and lowest in
24 week.

*  Production and distribution of Vanaraja and Gramapriya germplasm benefitted 107 beneficiaries of
Andaman and Nicobar Islands and Rs.97250.00 was earned as revenue.

*  Economics of Vanaraja poultry rearing was assessed in farmer’s field and cost benefit ratio was 1:2.5.

* Backward and forward linkage was established for sustainable duck production in North and Middle
Andaman by producing hatchable duck eggs, its inhouse production and finally distribution of ducklings
to other farmers. A total of 14 hatches were completed with mean hatchability percentage of 14.9%.
Further analysis revealed that, percentage hatchability calculated on the basis of fertility was 57.8% which
is comparable to hatchability percentage of rural poultry eggs in incubator.

*  Phenotypic and molecular characterization of Andaman local duck is the 1% report from India. Phenotypic
characterization of the duck were done on the basis of colour of plumage, feather, bill and shank as well as
economic traits of birds.

»  Genotypic characterization on the basis of partial D-loop sequences revealed that Andaman local duck were
close to local ducks of the Indonesia. The result of the study will be helpful in future for development of
breeding strategy of Andaman local duck for their future conservation.

*  Through intervention of AICRP on goat improvement, there was overall increases in goat population
through scientific breeding strategy and disease management. Kidding percentage on the basis of does
kidded was 155.97% in 2018-19 compared to 155.77% in 2017-18. Litter size also increased to 1.56 in
2018-19 compared to 1.54 in the 2017-18.

*  Hatchability and correlated study of Andaman local goat were carried out using animal model by Wombat
software, high genetic (0.778+ 0.14) and phenotypic (0.6440.05) correlation was found between the body
weights attained during 6 month and 9 month of age which indicated the suitability of selection based on
the 6 month body weight.

»  Soil and fodder across the wet and dry seasons in South Andaman were deficient in copper (Cu), zinc (Zn)
and iron (Fe), which indirectly indicated that such pictures of soil wave system may affect the health of
animal and human as well.

* Foot and mouth disease (FMD) outbreak in South Andaman in cattle was seen during the year 2018 with
morbidity of 85-90%. However, mortality was less than 2%. Analysis of clinical samples revealed that
infection was due to O serotype of virus which was confirmed by ELISA and multiplex PCR.

* Result of DIVA ELISA indicated that 11.12% sera samples of cattle were positive. The high titre of DIVA
ELISA might be due to the recent outbreak of FMD reported in South Andaman. The herd immunity during
the year of outbreak of FMD was found to be only 41% (Type O), 38% (Type A) and 44% (Type Asia-1).
The poor protective antibody titre indicated that the animals were susceptible to FMD virus infection.

*  Pharmaco assessment of ethno veterinary medicine for controlling poultry diseases with 4 identified plants
viz., kuyavu, chem-rev, to-ku-ro-tong and to-ki-ti-nyn were done on E.coli isolated from poultry birds on
the basis of zone of inhibition through anti biogram of herbal methanolic extracts. All the four plants had
antibacterial activity, out of them, to-ki-ti-nyn and kuvavu were identified as alternate to antibiotics.

* A total of four medicinal plants used by the tribal community for treatment of anthelminths and gastro
intestinal helminths were identified which are commonly known as tokurotong, marvalu, hakonpookore
and meiutaneuyo.
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*  With the aim of selection and conservation of native Nicobari fowl for immunity under different seasons,
haem agglutination titre (HA) was assessed after inoculation of goat RBC. HA titre was more in short shank
length Nicobari fowl after 1* week of inoculation compared to long shank length Nicobari fowl. However,
from the 2™ week onwards, values of HA titres in both phenotypic were same. This observation indicated
that immune response of short and long shank Nicobari fowl was same.

»  Non major disease outbreaks were recorded in livestock during the year 2018-19 except clinical cases of
contagious ecthyma (orf) disease in goat. During the year a total of 18521 cases of various parasitic, bacterial
and viral disease were reported. Parasitic diseases (99%) were of major problems followed by bacterial,
viral and protozoal diseases (1%).The main parasitic infestation reported were fasioliasis, amphistomiasis
and ascariasis.

*  Occurrence of parasitic diseases was comparatively more in South Andaman (53%) followed by North &
Middle Andaman (30%) and Nicobar (17%), however, according to the proportion of livestock population
density and distribution, number of total parasitic cases are more in Nicobar and lower in N&M Andaman
particularly the prevalence of fasioliasis.

* During the year, a total of 2022 sera samples including cattle, goat and pig from South, N & M and
Nicobar Islands were screened for presence of antibodies by ELISA and rapid test card against Brucellosis,
Infectious bovine rhinotrachitis (IBR), bovine tuberculosis, Peste des petits ruminants (PPR), blue tongue
and classical swine fever (CSF). The sero-positivity of CSF was found to be 21.57 %. Moderate risk was
recorded for blue tongue with sero positivity of 32.89 %. Low risk was recorded for infectious bovine
rhinotrachitis in cattle with sero positivity of 13.61 %. Less risk for bovine tuberculosis was recorded with
sero-positivity of 2.0 %. No risk for both cattle and goat brucellosis were reported as the sero-positivity
was found to be nil.

*  Toidentify the key role players in bull semen freezability and to reduce the cryo injury on bull spermatozoa”
developed RNA extraction protocol from sperm with no DNA contamination and no DNase treatment
needed. Intron spanning RPLP primer based real time PCR analysis was developed for the detection of
genomic DNA contamination in RNA samples. Comparison of protein precipitation protocols showed that
Acetone precipitation yield more compared to other similar approaches as assessed by Bradford assay and
UV spectrometry and further confirmed by SDS PAGE. In staining of SDS PAGE, sensitivity of SNAP blue
stain was better than commonly used CBB while silver staining was the most sensitive. Sperm proteins were
extracted from samples after the RNA extraction using manufactures protocols with some modifications.

*  Molecular characterization of Nicobari fowl on the basis of control region of mitochondrial gene revealed
that, Nicobari chickens grouped with common haplogroups, E1 (known to be widely distributed maternal
lineage), E2 (mainly distributed in domestic chicken of South Asia) and B (widely distributed throughout
globe except Africa).

*  Genetic root of Trinket cattle has been traced and it was found that it falls under Bos indicus haplogroup 12.
Whole mitochondrial DNA of Andaman Buffalo has been sequenced and characterized.

*  Preliminary study on Andaman local pig revealed that total semen volume, gel in semen and gel free semen
volume was 220, 190 and 30 ml, respectively whereas seminal pH was observed to be 7.5. Objective
assessment of total and progressive sperm motility was done which were 80 and 75%, respectively.
Sperm concentration was 210x10%ml which was counted using hemocytometer chamber. Morphometric
measurements of pig spermatozoa with software enabled microscope were performed. Average head
length, head width, tail length and full sperm length was observed to be 9.42, 5.24, 43.93 and 52.37 pum,
respectively. Evaluation of semen quality parameters is the first report from India and is helpful observation
to start with assisted reproductive technology for conservation and propagation of the species.

»  External pelvimetric manual method was used to measure the pelvic area to select the suitable animal for
breeding purpose as small or disproportioned pelvic area leads to dystocia (difficult in birth). The result of
study revealed that as age advanced, the pelvic area has been increased. The optimum age is required to
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reach optimum pelvic area was 3-4 years, however, it also depends upon the management and husbandry
practices.

*  Various reproductive pathological conditions were measured in wet and dry seasons in Andaman and
Nicobar Islands. Percentage of incidence of the reproductive disorders was higher percentage in dry than
rainy season. Blood, hormone, antioxidant and biochemical profiles were significantly deviated from
the normal unaffected animals, clearly indicated that the affected animals were deficient or misbalance/
imbalance among the hormone and bio-chemicals. Similarly the oxidative stress was significantly higher in
affected animals than normal unaffected animals.

»  Walking and dry season stress has significant effect on physiological, heamatological, hormonal, biochemical
and oxidative profiles in cattle and goat. Antioxidant profiles are significantly reduced whereas oxidative
stress profiles increased in the affected animals.

Fisheries Science

*  Wild marine shrimp samples collected from the selected landing centers of North and Middle Andaman,
South Andaman and Nicobar Districts gave positive result for Infectious Hypodermal and Hematopoietic
Necrosis Virus (IHHNV) and White Spot Syndrome Virus (WSSV) by Polymerase Chain Reaction (PCR).
Baseline data has been collected from a total of 307 freshwater fish farms located at 48 different villages
of North and South Andaman and necessary advocacies on fish health management were provided to the
fish farmers.

*  Anew species of snake head Channa royi was reported and published adding significant information to the
aquatic sciences. Further 23 COI barcodes were generated for C.royi and submitted to NCBI Gene Bank.
Since 1935, C. royi is the first description of a new freshwater fish species from the Islands with integrated
taxonomy. Further new records of Snapper Lutjanus xanthopinnis and marine goby Amblygobius phaleana
was also first report for the Islands and India respectively.

* Aconsolidated checklist of freshwater aquatic fauna was prepared through exploratory surveys in Andaman
Islands and published during the period. An updated checklist of 57 freshwater aquatic fauna including
fishes, crustaceans, and amphibians were reported which included an updated endemic fish checklist of 9
species to the islands.

* Impact analysis of the interventions undertaken at Car Nicobar islands under tribal sub plan was undertaken
through structured interviews at Car Nicobar. A database on Tribal sub plan activities for the period of
2012-18 has been prepared and published.

* Policy Brief’s on the development of open sea cage culture and marine fisheries sector of the Islands in
collaboration with Andaman and Nicobar Administration and other scientific organizations in the islands
was prepared.

Social Science

* As climate variability increases and related extreme weather events become more frequent and severe,
Agroforestry is increasingly recognized as a sustainable land use in multi-functional landscapes owing to
its diverse mitigation, adaptation and economic benefits. Morinda citrifolia L. commonly known as Noni,
a small tree of varied therapeutic values shows extremely wide range of environmental tolerances making
it an invaluable component in various agroforestry systems aimed at climate change adaptation. The case
study conducted revealed that in 2006-07, CIARI promoted Noni cultivation across Andaman & Nicobar
Islands for avocation in challenged areas after Tsunami 2004. Since then, the acreage under the technology
has increased from 18 ha to 97 ha under single firm. In 10 years, an organic Noni plantation of 14 ha with
10,000 trees amidst arecanut incurs a discounted expenditure and income of Rs.1.09 crore and Rs.1.52
crore respectively fetching a BC ratio of 1.39. As a low input-high value crop, Noni is found to be an ideal
choice for alternate/additional source of income from marginal lands.
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*  Broad Bed & Furrow System of cultivation (BBFS) is being demonstrated across Andaman Islands to exhibit
the technology’s potential to increase the overall farm yield and ensure a sustainable income throughout the
year under challenging conditions. While the establishment of 2 BBFS units, each at Kausalya Nagar and
Dasratpurin Middle Andaman are under progress,in the established BBFS at Creekabad in South Andaman
the farmer has harvested 2.5 t of brinjal from 656 m?>bed area and earned a net income of Rs.58,000during
2018 which was hitherto uncultivable due to seawater intrusion after 7sunami.

*  Under the National Extension Programme of IARI, crop varieties of IARI are being evaluated involving
KVKs. A total of 42 FLDs were conducted viz. 7 in caulifiower var. Pusa Megna, 16 in brinjal var. Pusa
Uttam, 9 in mung var. Pusa Vishal and 10 in palak var. Pusa Bharti covering 1.7 ha in South and Middle
Andaman; and Car Nicobar.

» Impact of 142 FLDs on promising rice varieties of CIARI covering 56.80 ha across North & Middle
Andaman and South Andaman districts were conducted in collaboration with Division of FCI&P and KVKs
during Kharif 2018. Through random survey among 30 adopter farmers revealed that CIARI rice varieties
are performed better (55%) than the local varieties with regard to germination and number of productive
tillers, while they show lodging tendency during flooding. CIARI 5, 7 and CSR 36 were preferred varieties
along with Gayatri which was introduced earlier. 45% farmers expressed their willingness to increase the
acreage under CIARI 5, 7 and CSR 36 owing to their higher yield of 20-25%.

*  The policy outlook based on the survey conducted among participants of one-day EDP on coconut value
addition has revealed that non-availability of labour for cultural operations as major constraint to farmers
while lack of supportive policies/schemes, prospective markets and advanced machinery as the major
hindrance to processing industry. As many of them wish to venture into the production of Virgin Coconut Oil,
copra and neera & sugar products, they expect various institutional support viz. simplified credit procedures
and supportive policies. From their suggestions, it has been inferred that location specific processing
technologies has to be disseminated considering the resources, infrastructure and market opportunities,
market intelligence and quality standards need to be strengthened, organic production of coconut should be
projected to get higher price for coconut products of Andaman & Nicobar Islands, drudgery reducing and
processing equipment should be introduced to strengthen on-farm and community level processing; and
clusters should be formed at community level to strengthen product branding and marketing.

e Under Schedule Tribe component, an awareness building and sensitization programmme on “Health,
Nutrition and Environment” for Nicobari tribal farmers has been organized in collaboration with National
Academy of Sciences, Allahabad. Consequently, two projects viz. piggery and horticulture were sanctioned
with the financial outlay of Rs.30 lakhs; for the first time a one-day workshop on “Role of Foldscope
Microscopy in minimizing the risk of zoonotic diseases at field level, diagnosis of plant diseases and ensure
the personal hygiene of tribal farmers” has been jointly organized by ICAR-NIBSM and ICAR-CIARI for
Nicobarese tribal farmers at Harminder Bay; and a field level project has been initiated in collaboration
with AAJVS to demonstrate “Homestead based nutritional Kitchen Garden” for Onge tribes. Besides, one
Scientist-Farmer Interaction has been organized at the Regional Station in Minicoy, Lakshadweep wherein
300 vegetables kits were distributed to the trainees for growing under backyard to ensure nutritional security
for the family. A total of 428 beneficiaries were targeted comprising of Nicobari, Onges & ST farmers of
Minicoy through capacity building.

*  Mera Gaon Mera Gaurav programme of the Institute was coordinated wherein 13 teams comprising
Scientists and Technical Officers of CIARI; and Subject Matter Specialists of Krishi Vigyan Kendras
regularly visited 57 villages across all the three districts of Andaman & Nicobar Islands and addressed
specific problems through diagnostic services, conducted 32 interface meetings/Goshthies, organized 42
trainings, conducted 35 demonstrations, provided 400 mobile based advisories, distributed seeds, planting
materials and veterinary medicines as critical inputs.

»  Visit of Hon’ble Vice President of India Shri M. Venkaiah Naidu along with Lieutenant Governor (ANI),
Member of Parliament (LS-ANI), Adhyaksha and Zilla Parishad South Andaman and Chief Secretary (A
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& N Administration); and Minister of State for External Affairs were coordinated to facilitate Scientist-
Farmers Interaction and KVK Interface Meeting. Besides, 12 exposure visits by 846 students from the
schools located in and around Port Blair; and one exposure visit of 7 officials of HPSDP-JICA-ODA,
Himachal Pradesh were coordinated for inculcating scientific temperament in agriculture and allied fields
and giving exposure on the Island Farming System respectively.

Krishi Vigyan Kendra, South Andaman

»  For the period under report a total of 33 training programmes (vocational and in-service) were conducted
of which 12 were “On” and 21 “Off” campus. The target groups trained were practising farmers (441),
rural youth/farm women (290), SHGs (210) and the extension functionaries (46), which totalled to (987)
in numbers.

*  Two 30 days skill development training under Rashtriya Krishi Vikas Yojana (RKVY) through Agriculture
Skill Council of India (ASCI) for the job role “Coconut Grower” (200 hrs) and “Small Poultry Farmer”
(240 hrs) was held at the ASCI affiliated training centre ICAR-KVK, Sippighat, South Andaman from 20
February to 27% March, 2019.

* Eight ‘On Farm Trials’ (OFTs) and 13 FLD’s were conducted in agriculture and allied fields, beside five
field days were conducted on different activities and a total of 164 numbers of beneficiaries got benefitted.

»  Twenty five extension activities were performed, wherein 2255 farmers including extension personals from
line departments like Agriculture, Animal Husbandry, Fisheries, Industries, ATMA, NCUI, students from
Govt. Schools and Colleges of South Andaman District participated. 6 radio talks and 8 DDK programmes
were delivered for the benefit of the farmers of the Islands.

* 108 diagnostic visits were made and the problems viz. Banana wilt disease, Phomopsis blight, Fruit rot
disease in brinjal, Root rot in papaya, Bacterial wilt in brinjal, Leaf eating caterpillar, Pod borer in beans,
Downy mildew in cucurbits, Wilt disease in arecanut in South Andaman district were identified and solved.

* Atotal of twenty two programmes were conducted at different villages in collaboration with CIARI, PRIs
and villagers in South Andaman district under Swachh Bharat Programme.

Krishi Vigyan Kendra, Car Nicobar
» Thirteen trainings were conducted wherein a total of 429 farmers including 207 (48%) female got benefited.

* For assessment and refinement of technology relevant to Nicobar, a total of four On Farm Trial were
successfully undertaken with participation of 4 tribal farmers. Further, 3 nos. of Front Line Demonstrations
(FLDs) with the active participation of three tribal farmers in Okra (Arka Anamika), Intensive Pig Farming
and Supplementation of mineral mixture in goats were undertaken. A total of 139 extension activities
were carried-out benefiting more than 1465 tribal farmers, students and other stakeholders for agricultural
development in Nicobar district.

» Dissemination of agricultural technology relevant to Nicobar was done through Kisan Kalyan Karyashala,
celebration of Mahila Kisan Divas, Swachchta Hi Seva, celebration of World Soil Day (WSD), three Live
Telecast of Address by Hon’ble Prime Minister of India, Soil Health Card distribution, demonstration on
organic kitchen garden and activities under Mera Gaon Mera Gaurav etc. Several programmes were carried
out with host Institute to enrich the tribal farmers with skill, knowledge and critical inputs for community
development.

* Survey of Trinket cattle and collection of samples for survey of parasitic and livestock diseases were
conducted.
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Kfrishi Vigyan Kendra, North and Middle Andaman

* Inthe year 2018-19, for enrichment of farmers skills and knowledge a total of 35 trainings were conducted
in different disciplines of Agriculture viz. Agronomy, Horticulture, Animal Science, Fisheries, Agriculture
Engineering and Home Science. A total of 1091 farmers including 611 female got benefited from the
trainings.

*  Eight On Farm Trials (OFT) were conducted which are need based to address local problems of farmers
and a total of nine Front Line demonstrations (FLD) were conducted in agriculture and allied aspects for
the dissemination of latest technology and skills to the farmers. Beside 06 field days were organized on
successful demonstration of technologies in farmers fields.

» A total of 6007 farmers were benefited from the different extension activities like Kisan Ghosthi, Film
Shows, Method Demonstrations, Group Meetings, SHGs meeting and Swachh Bharat Abhiyan.

»  For creating awareness amongst the farming community live telecast programme of Honble Prime Minister
were organized on the topic like interaction with farmers SHGs & farm women and Pradhan Mantri Kisan
Samman Nidhi.

* In order to overcome the farmers problems in plant protection, soil health, fish and animal diseases 1022
scientific/diagnostic visit to farmers were made.

» Important events like Seed Day, World Soil Day, Mahila Kisan Diwas, Vigilance Awareness Week, Kisan
Diwas, International Women’s Day, National Productivity Day, Swachhta Pakhwada and Swachhta Hi Sewa
(SHS) were conducted which have established and fostered close liason, mutual trust and participation of
farming communities in KVK programmes for acquiring knowledge on latest technologies.

* 1100 Kg of Paddy (CARI varieties) seeds were produced and supplied to the Institue.

* The Institute vegetable, paddy seeds, fish seeds, nursery plants and chicks were supplied to farmers.
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INTRODUCTION

ICAR -Central Island Agricultural Research Institute (CIARI)

Central Island Agricultural Research Institute, Port Blair an ICAR unit for A & N Islands, is an unique Institute
engaged in multidisciplinary research devoted to the cause of island agriculture and island ecosystem since its
inception. It was established on 23" June 1978 by merging different Regional Research Stations of the ICAR
Institutes viz., Central Marine Fisheries Research Institute, Indian Veterinary Research Institute, Indian Agricultural
Research Institute and Central Plantation Crops Research Institute.

CIARI caters to the specific needs of agricultural research and development and entrusted with the task of
developing technologies for enhancing the productivity and production of crops, livestock and fishery through
adoptive and basic research to bridge the gap between requirement and the local production. It has several
accomplishments during the last four decades of its service despite various insurmountable constraints. The
research activities are carried out under five divisions viz., Natural Resource Management, Horticulture & Forestry,
Field Crops Improvement & Protection, Fisheries Science, Animal Science and one Social Science Section. The
Institute has its main campus located at Garacharma farm and is spread over 62 ha of land wherein research work
related to field crops, horticulture, animal sciences and fresh water fisheries are being carried out. In addition, it
has three Krishi Vigyan Kendras located one each at Sippighat, Car Nicobar and Nimbudera covering all the three
districts of the Island. One Regional Station at Minicoy have also come into the fold of the Institute.

With the accumulated experience and expertise in Island agriculture, it is envisioned to make a major stride in
coming years towards our cherished goal of emerging as the Institute of Excellence on Tropical Island Agriculture
in the Asian countries.

Mission
To provide decent livelihood to farm youth from agriculture in a fragile Island ecosystem on sustainable basis.
Vision

The Institute envisages developing agri horticulture, livestock and fisheries sector in a sustainable way through
technological innovation in the changing climatic scenario to ensure decent livelihood in the fragile Island
ecosystem.

MANDATE

* To provide a research base to improve the productivity of agri-horticulture, livestock and fisheries of
Andaman & Nicobar and Lakshadweep group of Islands through basic, applied and adaptive research

+ Conservation, characterization and sustainable utilization of natural resources and harnessing through post
harvest and value addition

* To standardize technologies for health coverage and bio security of plant, animal and fishery resources
*  To standardize techniques for capture and culture fisheries including coastal aquaculture

*  Vulnerability studies of Island ecosystem and adaptive strategies to develop climate resilient agriculture
*  Transfer of technology, capacity building, policy support and market intelligence to stake holders
Thrust Areas

Broad research programmes are as under:

*  Characterization and bio-prospecting of natural Island bio-resources
*  Climate proofing Island agriculture for improving productivity
*  Development of harvest - post-harvest management practices and value addition

*  Policy support research for agriculture development in the Islands




Annual Report 2018 - 19

Beside other programmes are:

*  Flagship programme on Integrated agriculture system for eco-regions

*  Schedule Tribe Component

ORGANISATIONAL SET UP

e

ol e

Administration of the institute rests with the Director, who receives support from both research divisions and
administration. The Research Advisory Committee (RAC), Institute Management Committee (IMC) and Institute
Research Council (IRC) reviews and monitor the research programmes and facilitates to identify new research

thrust areas for the Institute.

STAFF POSITION
SI. No. Category Sanctioned Filled
1 Scientist 50+1 46
2 Technical 43 27
3 Administrative 25 20
4 Supporting 78 64
Total 196 + 1 157
BUDGET UTILIZATION DURING 2018-2019
Head of Account Annual Plan (in Lakhs)
Particulars Sanction Expenditure
Establishment charges 1981.46 1964.65
Travelling allowances 31.00 31.00
Recurring contingencies 381.66 381.85
Works (Main) 5.00 5.00
Equipment, furniture & livestock 34.94 34.94
HRD/fellowships 8.89 8.69
Pension 275.35 191.05
TSP 23.00 22.99
SCSP 25.10 22.68
Total 2766.40 2662.85
P. Loans & Advances 15.00 7.45
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Supporting Units

Regional Station Sectn Priority setting, Administration
Monitoring &
Horticulture & Social Science Evaluation Cell
Forestry Finance &
Accounts
Field Crop : PG Cell
Improvement & Protection Estate &
PLAN ‘Workshop
Natural Resource
Management 25.97 Crores Rajbhasha Cell
Store
Animal Science
HRD Cell )
Security
Fisheries Science
Regional Station RTI Cell

Minicoy

v

Research Farms Central Facility
Krishi Vigyan Kendra Gmachma (62 ha) Library
South Andaman Hilly land
Krishi Vigyan Kendra Sippighat (32 ha) AKMU
Nicobar Hilly & Brackish water
Central Instrumentation
Facility
Krishi Vigyan Kendra Bloomsdale (3.5 ha)
Nimbudera Valley land
Sub-Distributed
Information Centre
Dweep Krishi Darpan Marine Hill

Marine Fisheries Lab ITMU

ATIC M““°°’2 sti‘ii])‘adweep Guest House
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Conservation and Utilization of Coconut and Arecanut Genetic Resources of
Andaman & Nicobar and Lakshadweep Islands for High Yield and Product
Diversification

B. Augustine Jerard, V. Damodaran, |. Jaisankar and S.K. Zamir Ahmed

Evaluation of coconut accessions

Fruit component studies were carried out in 35 coconut accessions which includes 24 Pacific Ocean collections,
six Nicobar collections, three Andaman Dwarf types and two Andaman tall types. The fruit component traits and
VCO recovery levels are presented in table 1. The husked fruit weight without water was highest in ADGT (857g)
followed by Acc.29 (691.8g). The kernel weight was also higher in in ADGT (703.9g) followed by Acc.29 (463g).
Among all the dwarf accessions studied, Acc 5 has recorded higher fruit weight, husked fruit weight without water
and kernel weight. VCO was recovered from milk extracted from good quality 11 to 12-month-old coconuts from
all the accessions using fermentation method at room temperature. Fresh kernel was grated using coconut grater,
pulverised using a mixer grinder and the milk was squeezed out using nylon cloth. Milk and water mix at 1:1 ratio
was fermented exactly for 18 hours and the VCO was harvested using spoon manually. Among the tall accessions
from Pacific Ocean collections Acc 17 recorded highest VCO recovery of 38% followed by Acc 4 (36.1%) and
Acc 13 (34.7%). Higher recovery of VCO was also recorded in the accessions 1, 2 and 28. Among all the dwarf
accessions, Acc 18 has recorded the highest VCO recovery of 34.7%. The evaluation revealed wide variation
for fruit component traits and the VCO recovery. The traits such as dehusked fruit weight and kernel weight are
contributing to the VCO yield. But the recovery varies with the level of maturity of nuts as well as the processing
of milk. The experiment will be repeated to confirm the variation for VCO recovery. VCO samples from all the 35
coconut samples have been extracted for fatty acid profiling.

Table 1: Fruit component and VCO recovery traits among 35 conserved coconut accessions

Husked Husked
Fruit . fruit Shell | Kernal | Milk vVCO Hot oil VCO Total oil
. . fruit . . . q
Accession | weight weight weight | weight | weight | weight | recovered from recovery | recovery
() @ without ® ® (2 ® curd (g) (%) (%)
water (g)
Acc 1 811.9 550.9 294.6| 108.7 245.4 173.9 79.5 12.8 324 37.6
Acc 2 1153.6 750.5 563.3| 189.0 372.8 151.0 111.3 54.7 29.9 44.5
Acc 3 880.5 0.0 490.0| 146.0 245.1 146.1 59.6 29.8 243 36.5
Acc 4 498.9 271.0 218.1| 111.3 151.5 135.1 54.7 18.6 36.1 48.4
Acc 5 1390.0 728.8 588.1| 261.7 319.3 199.7 41.7 29.2 13.1 222
Acc 6 725.0 525.0 500.0| 123.8 312.0 154.1 49.7 26.1 15.9 24.3
Acc 7 1182.6 738.8 551.1| 186.9 354.1 274.1 29.8 19.9 8.4 14.0
Acc 8 309.4 189.6 173.6 77.3 94.5 22.5 7.5 5.0 7.9 13.1
Acc 9 1350.0 868.8 656.3| 243.8 412.5 243.5 100.6 31.1 24.4 31.9
Acc 10 854.5 578.9 4519 132.0 316.6 176.5 70.8 18.6 22.4 28.3
Acc 11 868.8 575.0 478.8| 181.3 300.0 177.8 62.1 18.6 20.7 26.9
Acc 12 847.9 682.5 517.5| 141.0 411.3 207.0 55.9 24.9 13.6 19.6
Acc 13 925.5 533.0 415.5| 1385 272.5 177.8 94.4 12.4 34.7 39.2
Acc 14 866.0 580.4 455.1| 1344 311.4| 414.0 63.4 24.9 20.4 28.3
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Husked Husked
Fruit . fruit Shell | Kernal | Milk VCO Hot oil VCO Total oil
Accession | weight v:::lglltn " weight | weight | weight | weight | recovered from recovery | recovery
® @ without ® ® ® (® curd (g) (%) (%)
water (g)
Acc 15 1214.6 671.6 489.5| 166.9| 315.8| 2143 64.6 23.6 20.5 27.9
Acc 16 863.6 618.8 416.5| 122.5| 336.3| 379.9 74.6 12.4 222 25.9
Acc 17 886.9 776.8 47751 119.6] 294.1| 280.0 111.8 37.3 38.0 50.7
Acc 18 315.8 197.1 163.3 65.5 91.6 59.7 31.8 22.4 34.7 59.1
Acc 19 768.0 573.9 384.4| 116.4| 221.0| 1705 63.4 13.7 28.7 34.9
Acc 20 1003.8 631.3 481.9| 1463 307.5| 3044 44.7 27.3 14.5 23.4
Acc 21 1175.0 612.5 4969 145.7| 2643| 171.7 60.9 24.9 23.0 324
Acc 22 565.4 320.5 256.1| 111.1 148.0 89.1 24.9 21.3 16.8 312
Acc 23 681.9 490.9 261.1| 1184 223.8| 146.1 53.4 12.4 239 29.4
Acc 24 587.5 453.8 335.0| 133.1 257.5| 127.8 62.1 13.7 24.1 29.4
Acc 25 1323.1 694.3 570.5| 175.3| 4424| 2354 69.6 36.8 15.7 24.0
Acc 26 745.1 458.6 3755 127.8| 2429| 211.8 48.5 21.7 20.0 28.9
Acc 27 880.0 647.5 568.3| 169.1 3813 2333 99.4 16.2 26.1 30.3
Acc 28 1068.8 613.1 488.5| 165.4| 319.0 2435 94.4 19.9 29.6 35.8
Acc 29 1783.8 916.6 691.8| 218.7 463.1 284.1 34.8 19.9 7.5 11.8
Acc 30 1114.1 809.4 577.0| 212.4| 356.5| 2435 64.0 19.9 17.9 23.5
AGD 526.7 372.2 350.0( 120.0| 246.7| 1299 47.5 11.0 19.3 23.7
AOD 678.4 448.5 423.7| 165.3| 250.7| 146.1 41.9 9.1 16.7 20.4
AYD 550.0 413.6 346.1 107.4 405.4 129.9 15.2 44.7 3.8 14.8
ADGT 2212.1 1487.7 857.3| 390.4| 703.9| 344.1 87.2 92.8 12.4 25.6
ADOT 1283.3 700.5 484.2| 222.7| 327.3| 2159 61.3 17.1 18.7 23.9
Mean 939.8 585.2 452.8| 157.0( 306.2| 200.4 61.1 24.1 21.1 29.2
CV (%) 41.33 43.23 3231 38.28| 36.63| 41.69 41.8 64.9 40.3 35.8

Intra - population variability among Niu Leka Green Dwarf population

As there was wide intra population variability observed for palm morphology among the Niu Leka Dwarf
palms, fruit samples from the 49 palms were assessed for the fruit component traits and VCO recovery. The one
season mean, range and co-efficient of variation for the fruit characteristics and VCO traits among the unique Niu
Leka Green Dwarf (Acc 5) are given in table 2. The results showed wide range of variation for important traits such
as fruit weight, size, kernel weight, milk yield, oil yield and recovery per cent. The fruit weight ranged from 671g
to 1895g, kernel weight ranged from 197g to 584g, VCO yield through fermentation method ranged from 9.1g to
103.3g per nut among the individual palms highlighting the need for selection of mother palms for further use.
The results also highlight the need to develop uniform populations of Niu Leka Dwarf palms with higher yield and
other desirable traits in order to utilize them in crop improvement. Based on the palm morphology, nut component
traits and VCO recovery, twelve palms of NLGD were selected for further observations, crossing programme and
inter se mating.
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Table 2: Fruit component and VCO recovery traits among 49 Niu Leka Dwarf palms
Parameters Mean | Minimum | Maximum SD CV%
Fruit weight (g) 1170.7 671.0 1894.5 266.8 22.8
Fruit length (cm) 20.8 15.5 26.5 2.2 10.5
Fruit width (cm) 15.8 13.0 19.1 1.6 10.2
Fruit polar circumfance (cm) 55.6 44.0 67.0 4.6 8.2
Frui equitorial circumference (cm) 49.7 33.0 59.0 52 10.4
Husk weight (g) 440.9 183.5 971.5 163.4 37.1
Husk thickness (mm) 22.7 16.9 32.0 3.9 17.3
Husked fruit weight (g) with water 704.8 384.5 1154.5 164.2 23.3
Husked fruit weight (g) without water 532.6 332.0 935.0 110.3 20.7
Kernal weight (g) 337.7 197.0 584.0 70.3 20.8
Shell weight (g) 191.5 101.5 342.0 47.2 24.7
Kernal thickness (mm) 13.8 6.7 17.4 2.1 15.4
Shell thickness (mm) 4.9 2.9 7.9 0.9 18.4
Milk volume (ml) 221.5 115.0 406.5 58.6 26.4
Milk weight (g) 209.8 45.0 296.0 49.4 23.5
Milk recovery (%) from kernel 62.6 13.5 76.1 8.3 13.3
VCO yield (g) 46.8 9.1 103.3 19.6 41.8
Hot oil yield (g) 25.6 11.4 82.3 13.3 51.7
Total oil (g) 71.8 25.1 128.0 20.6 28.7
VCO recovery (%) from kernel 16.8 12.6 25.2 3.2 19.1
VCO recovery from milk (%) 25.5 10.3 43.0 6.9 27.1
Total oil recovery (%) from milk 34.1 12.6 56.2 8.9 26.2

Observations on the intra - population variability for stem traits Viz., girth of stem at different heights, and
number of leaf scars (which are the main factors attributed to the dwarfness in coconut) among palms of Niu Leka
Green Dwarf coconut population (Plate 1& 2) has revealed wide range of mean and higher co-efficient of variation
(Table 3). Variation was also recorded for smoothness of stem, presence and arrangement of leaf scars over the
stem. The palm height among the 32 year old palms of this population ranged from 4.11 m to 8.6 m, stem girth at 50
cm height ranged from 0.5 m to 1.9 m and the number of leaf scars in one meter of stem ranged from 15 to 42. The
palm height which might be influenced by these stem traits showcase the importance of these traits in exploiting
them in breeding for dwarfness in coconut. As the Niu Leka palms are considered as unique coconut dwarf coupled
with nut characteristics similar to tall accessions, the study would help in identifying better group of individual
palms among Niu Leka population based on the stem traits. Out of 40 palms of original introduction from Fiji
and planted at World Coconut Germplasm Center (WCGC), Sipighat during 1986, twelve individual palms were
selected based on the present observations on stem traits contributing to dwarfness. The possible outcrosses and
non-typical palms in the population could be separated among the conserved palms. The selected palms are to be
evaluated and observed for other nut and yield traits for strengthening mass selection of palms for further utilization
in breeding programme. The selection could be useful in developing an improved population of Niu Leka Dwarf
with desirable traits through inter se mating and evaluation. It is important to develop such improved Niu Leka
Dwarf population which could be useful in developing compact dwarfs in coconut to address possibly the climbing
issues and high density planting in coconut. Selection should also focus on the observations on floral and nut
characters as very vast range of variability could be expected for those traits too. The variability for stem traits
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among NLGD palms are depicted in Fig. 1. The stem traits of NLGD and Andaman Yellow Dwarf (AYD) were
compared to test the distinct nature of NLGD (Fig. 2). Generally, the NLGD palms recorded higher values for stem
girth, and number of leaf scars per metre of stem indicating the robustness and dwarfness.

Table 3: Stem traits among the individual palms of Niu Leka Green Dwarf

Palm Height Girth at base G“.‘th at 30 cm Girth at 1m Number o.f
Palm No. @) Gi) height of stem height of stem Leaf scars in
(cm) 1m of stem
5/3 6.12 198 198 100 26
5/4 4.8 96 90 86 32
5/11 6.12 125 107 107 20
5/94 7.05 126 110 96 20
5/16 5.35 103 113 96 31
5/17 6.33 167 119 102 22
5/18 5.86 113 95 85 20
5/19 6.81 150 127 114 28
5/21 5.13 137 113 105 16
5/22 7.7 114 92 98 19
5/24 5.66 125 109 96 25
5/27 6.74 111 112 109 27
5/78 6.3 111 103 94 16
5/32 7.25 129 93 99 17
5/33 6.97 130 105 96 19
5/38 6.5 119 112 100 24
5/92 8.15 103 91 87 20
5/39 6.75 155 124 107 18
5/41 5.09 150 128 94 18
5/42 5.02 91 94 90 15
5/44 4.64 57 58 56 19
5/45 5.93 168 127 108 18
5/95 8.4 100 50 93 20
5/77 7.09 118 97 97 31
5/47 6.39 120 79 71 22
5/49 5.14 128 85 91 42
5/52 5.75 95 75 84 25
5/54 7.4 135 92 89 18
5/88 5.54 123 118 115 22
5/89 8.6 116 91 92 15
5/61 7.63 118 98 103 27
5/63 7.9 124 116 110 20
5/86 6.86 154 125 86 27
5/80 8 129 117 111 20
5/68 4.11 120 91 88 19
5/70 5.94 113 102 101 17
5/71 8.38 136 113 104 24
5/73 8.5 167 123 108 15
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Palm Height Girth at base G“.'th at S0 cm Girth at 1m Number o.f
Palm No. i) () height of stem height of stem Leaf scars in
(cm) 1m of stem
5/96 8.1 91 88 120 15
5/93 6.67 139 120 121 21
Mean 6.57 125.10 105.00 97.73 21.75
CvV 18.10 20.51 22.39 12.87 26.13

Variation for stem traits among NLGD

palms
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Fig.1: Variation for stem traits among NLGD palms

Stem Traits of NLGD and AYD

T

NLGD AYD NLGD AYD MNLGD AYD NLGD AYD MNLGD AYD

Palm Height Girthat  Girth at 50 Girth at 1m Leaf scarsin
base om Im
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Fig. 2: Comparison of NLGD and AYD for stem traits

Plate 2: Variation for number of leaf scars and
smoothness of stem among NLGD palms

Plate 1: Niu Leka Dwarf population at World
Coconut Germplasm Centre, ICAR-CIARI
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Pollination for development of coconut hybrids

During the year, atotal of 1152 female flowers were pollinated in 18 different Dwarfx Tall cross combinations
and recorded the overall setting percentage of 35.1%. Eight dwarf parents viz., Chandan, Surya, Omkar,
Annapurna, AGD, AOD, AYD were used as female parent and three talls viz., CCNT, SNRT and AOT were
used as male parents. The pollen of CCNT and SNRT were obtained from ICAR-CPCRI for effecting crossing
at ICAR-CIARI. The highest setting percentage of 58.5 was recorded in the cross between Annapurana x
CCNT followed by Surya x SNRT and AGD x SNRT. The least setting percent (5.1) was observed in the cross
between AYD x AOT (Fig.3). A total of 17 packets of pollen grains from selected Pacific Ocean collections
viz. Rennel Tall, Niu Leka Green Dwarf and Hari Papua Orange Dwarf were sent to ICAR- CPCRI for
crossing work at mainland for development of new hybrids and also for infer se mating.
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Fig.3: Setting % among D x T crosses

Seventeen F, seedlings have been transplanted and maintained in the field for further evaluation of growth and
yield parameters. Initial evaluations of hybrids revealed that, AOD x CARI Annapurna recorded maximum girth
of stem (122 cm), longest leaf (383 cm) and more number of leaflets on one side (100) followed by AGD x AYD

(Table 4).
Table 4: Growth and morphology of coconut hybrids at South Andaman
Plant Stem Petiole | Length No.of | Length | Width
Cross height Girth No. of length | of leaf leaflets of of
o) (i) leaves i) i (f)ne leaflet leaflet
side) (cm) (cm)
Annapurnax AOT 356 60 11 134 167 46 67 4.8
AOD x AGD 244 39.3 7.5 87.5 148.5 47 49.5 3.2
AOD x Annapurna 586 122 13 173 383 96 100 4.6
AOD X AYD 165.7 21.3 6 66.3 102 36 43 2.8
AGD x AGD 146 26.0 7 65 112 36 52 3.0
AGD x AYD 651 125 12 175 321 95 99 34
AGD x AOD 165 17 5 79 130 34 43 2.2
AOD x AYD 254 28 6 105 131 44 50 32
AYD x AOD 184.7 27.6 7.3 61 111.6 38 49.6 2.9
AYD x AGD 293.6 17 8.6 77 173.3 54.3 56.6 33
Nicobar Dwarf 159 27 8 72 105 42 49 3.0
Local Tall 303 39 7 101 197 50 66 4.5
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Identification of superior dwarf types in coconut

Palm morphology and fruit component studies initiated to explore the selection of better dwarf coconut varieties
suitable for Andaman Islands. The four conserved and released dwarf varieties from the Institute accessions and the
local dwarf selections AGD, AOD and AYD were subjected to observations. Based on the palm morphology, yield
of fruits, regular bearing, tender nut water volume and taste, Andaman Green Dwarf was identified as potential for
further exploitation. A total of over 50 palms of AGD palms available at the Institute are under further observations
for tender nut characteristics. The palms of AGD were observed as more vigoruous than the Yellow and Orange
dwarfs, regular bearers, bearing dark green attractive bunches, shorter drooping leaves. The AGD palms have
been earlier provided to ICAR-CPCRI which are under evaluation at two locations in Kerala and one location at
Karnataka.

Evaluation for product diversification

In order to evaluate the coconut types for product diversification, soap making using VCO (Plate 3) was
standardized with locally available natural aromatic plant materials such as mango ginger, turmeric, khoon
phal, annatto and rose petals.

Plate 3: VCO soaps with combinations of different natural aroma

Characterization of Andaman Arecanut Dwarf

Arecanut is the second most predominant crops grown in Andaman and Nicobar Islands next to coconut palm.
Numerous diverse types of arecanut with wide variation for palm morphology and fruit component traits have been
observed among the areca types of these Islands. Characterization of a dwarf arecanut which was collected and
conserved at ICAR- CIARI for palm morphology was undertaken. The results revealed that the dwarf type has very
short internodes, dense crown and short inflorescences (Plate 4 & 5). More than 80% of the progenies of these
dwarf type are found to be uniform for seedling traits. The palm morphology, floral characteristics, nut component
traits of this Andaman Arecanut Dwarf are documented in the background of utilizing the accession in breeding
for dwarfness in arecanut and the possibility of exploiting the dwarf arecanut for ornamental purpose. Compact
canopy with shorter leaves, shorter inflorescences, lesser fruit set and highly fragrant flowers are the typical
characteristics of the dwarf palms. The dwarf arecanut is identified as potential for exploitation in cultivation and
breeding purposes. The estimated chali yield of the dwarf arecanut palms ranged from 1.8 kg to 2.8 kg/palm/year.
The characterization using 8 dwarf palms also revealed occurrence of highly fragrant male and female flowers in
dwarf arecanut when compared to local tall highlighting the scope for exploiting them for perfumery purposes.
Seedlings of few hybrid combinations involving Andaman Arecanut Dwarf as male parent made with released
variety ‘Samridhi’ and ‘Andaman Arecanut Local Tall’ has revealed marked differences for seedling traits and
number of leaves when compared to the parental progenies.
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Plate 4: Comparison of stem traits of Andaman Arecanut Dwarf with Andaman Local Tall with
arrangement, number of leaf scars and smoothness of stem

Plate 5: Comparison of crown and leaf traits of Andaman Arecanut Dwarf with Andaman Local Tall Arecanut

ALL INDIA COORDINATED RESEARCH PROJECT ON PALMS
Ajit Arun Waman

Arecanut based cropping system models

Intercropping experiments in arecanut revealed the scope of increasing profitablity by incorporating suitable
crops. In arecanut monocropping, cumulative gross returns of Rs. 8,42,000/- were obtained over a period of two
years (Table 5). Adoption of intercropping could increase cumulative gross returns (two years) to Rs. 12,16,400/-
(arecanut + ginger), Rs. 12,33,000/- (arecanut + elephant foot yam) and Rs. 12,84,000/- (arecaut + banana).
Depending upon input availability and market demand, these crops could be profitably cultivated in the Islands.

Table 5: Yield and gross income of arecanut and intercrops under Island condition

Year [ Year 11 X
Treatment Crons = = = = Cumulative gross
P Yield Gross income | Yield | Gross income income (Rs.)
(t/ha) (Rs.) (t/ha) (Rs.)

T, Arecanut 1.11 2,22.,000/- 3.1 6,20,000/- 8,42,000/-
T, Arecanut 1.49 2,98,000/- 3.1 6,20,000/-

Banana - - 122 3,66,000/-

Total T, 2,98,000/- 9,86,000/- 12,84,000/-
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Year I Year I1 .
Treatment Crops = = = = Cumulative gross
P Yield Gross income | Yield | Gross income income (Rs.)
(t/ha) (Rs.) (t/ha) (Rs.)

T, Arecanut 1.65 3,30,000/- 3.6 7,20,000/-

Ginger 0.95 76,000/- 1.13 90,400/-

Total T, 4,06,000/- 8,10,400/- 12,16,400/-
T, Arecanut 1.31 2,62,000/- 43 8,60,000/-

EFY 2.70 54,000/- | 2.85 57,000/-

Total T, 3,16,000/- 9,17,000/- 12,33,000/-

Selling prices: arecanut chali @ Rs. 200 / kg; ginger @ Rs. 80/ kg; banana @ Rs. 30 /kg and EFY @
Rs. 20/ kg

The soil properties under different intercropping systems were recorded (Table 6). Irrespective of the treatment,
pH values of the soil increased after the experiment was over. Reduction in organic carbon content was noticed
after intercroppping. Available nitrogen content increased after cropping, which indicates the positive effect of
organic matter recycling on N content. Decrease in available potassium content was noticed after cropping.

Table 6: Pre-experimental and post-experimental soil characteristics of arecanut based
cropping system models

Treatment pH EC (dS/m) Available N (kg/ha) Available KO (kg/ha)
Pre Post Pre Post Pre Post Pre Post
T 5.75 0.06 489 115
s 5.80 0.13 533 186
4.64 0.7 292 226
T 5.95 0.10 383 96
T 5.58 0.07 527 136

Coconut based cropping system models

New experiment was initiated during 2018 to evaluate performance of eleven black pepper varieties under close
spacing (2 m X 2 m). Pepper was trained on glyricidia as a standard, which was planted in coconut interspaces.
Growth parameters of pepper varieties were recorded after four months of planting, which are presented in table 7.
Plant height varied between 55.1 cm (IISR- Subhakara) and 117.5 cm (IISR- Sreekara), number of leaves between
14.1 and 23.3 cm, while collar thickness varied between 4.4 and 5.5 mm.

Table 7: Growth parameters of black pepper varieties grown on glyricidia in coconut
plantation as intercrop

Variety Plant height (cm) No. of leaves Collar thickness (mm)
Panniyur 1 89.9 £ 16.64 16.3+1.94 4.5+045
Panniyur 2 80.2 +11.77 16.0 +1.93 5.3+0.31
Panniyur 5 78.6 £13.23 21.1+3.11 53+0.25
Panniyur 6 94.2 + 14.63 15.7£2.07 44+021
IISR- Girimunda 99.6 + 9.06 22.6+241 5.1+0.26
IISR- Malabar Excel 80.7 +11.02 23.3+3.95 5.5+0.36
IISR- Panchami 81.7 £10.96 16.7 £2.08 4.7+0.33
IISR- Sakthi 109.6 + 10.24 20.6 £2.72 4.5+0.29
IISR- Sreekara 117.5 + 15.60 21.8+1.44 4.7+ 0.24
IISR- Subhakara 55.1+9.29 14.1+2.14 5.7+0.60
IISR-Thevum 81.5+10.68 16.4+191 5.3+0.54
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Collection, Conservation and Evaluation of Commercial Fruit Crops of Andaman
and Nicobar Islands

K. Abirami, V. Baskaran, B. Augustine Jerard, Sachidananda Swain, K. Venkatesan
and D. Basantia

Collection and conservation of commercial fruit crops

In mango, along with released varieties and exotic collections, seven elite mangoes were identified and the
grafted collections with accession number NM1, NM 2, NM 3, NM 4, NM 5, NM 6 and NM 7 are conserved in
the germplasm block for further field evaluation. The growth observations recorded in the varieties of guava under
evaluation (Plate 6) revealed maximum vegetative growth in the variety Allahabad Safeda with height (186.9
cm), girth (15.5 cm) and number of branches (29) in the second year after planting. Early fruiting (48 months after
planting) was recorded in the variety, Lucknow 47. A total of 25 varieties/accessions of wild mango, cultivated
mango and guava are under conservation and evaluation at the Institute (Table 8).

Table 8: Fruit crops under conservation and evaluation

Fruit crop Numbers Particulars
Mangifera andamanica 1 Wild mango
Mangifera camptosperma 1 Wild mango
Mangifera griffithi 1 Wild mango
Mangifera indica collection 15 Varieties: Lalima, Surya, Himsagar, Gulabkhas, Baramasi, 3

Exotic collections.
Local collections: NM -1 to NM -7

Guava 07 Allahabad Safeda, Lucknow 47, Exotic collection (EC1),
Arka Mridula, Hisar Surkha, Arka Kiran and Arka Rashmi

Plate 6: Conservation and evaluation of guava varieties

Collection, conservation, evaluation and agro-technique standardization of Dragon fruit

Four germplasm accessions of Dragon fruit (Hylocereus sp) maintained at the Institute were characterized based
on the DUS descriptors and their molecular characterization initiated. Comparative phytochemical characterization
of all the four dragon fruit accessions were carried out and the results are given in table 9. The total phenolic
content, flavanoid and B carotene were maximum in the dragon fruit accession DGF 4 whereas the carotenoid
content and xanthophylls content were highest in the accession DGF 2. The antioxidant activity by DPPH and
ABTS were maximum in the accession DGF 4.
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Table 9: Phyto-constituents of dragon fruit accessions

: Total phenolic | Flavonoid Carotenoids | B-Carotene | Xanthophyll Antlo'XI.dant Antlo.yﬂ.dant
Accessions content (mg | content (mg el ) (ng/ 100g) (i) activity activity
GAE/100g) | RE/100g) ne'e ng 1002 ne'g (DPPH (%)) (ABTS (%))
DGF 1 71.25 55.52 4.82 0.21 4.82 65.0 61.76
DGF 2 91.25 26.57 24.30 16.35 24.14 55.61 86.35
DGF 3 103.75 123.94 9.93 0.89 9.93 65.86 82.35
DGF 4 161.25 508.15 23.72 18.51 23.54 81.16 89.15

Collection, Characterization, Evaluation and Mass Multiplication of Unconventional
Native and Exotic Fruit Crops for Bay Islands

Pooja Bohra, Ajit Arun Waman, T. Bharathimeena and S.K. Zamir Ahmed

Morphological and physicochemical studies in Garcinia species

Garcinia is an important genus with immense horticultural potential and is distributed naturally in these Islands.
Intraspecific diversity in Garcinia kydia (three from Middle Andaman and two from South Andaman) was studied
(Table 10). Fruit weight varied between 26.1 g and 50.7 g. Though fruits were small in a sample from South
Andaman (GK/SA/AP), peel thickness (3.3 mm) and peel content (49.1%) was found to be highest in it. Three
collections of Garcinia cowa were made from Middle Andaman. Fruits weighed between 46.2 to 48.5 g each.
Collection GC/MA/SB-1 was found to have thickest peel (4.8 mm) with highest peel weight (29.2 g) and peel
recovery (60.5%). Garcinia dhanikhariensis was collected from three locations in South Andaman. Collection
GDH/SA/BS showed superiority in terms of fruit weight (41.2 g), peel thickness (3.4 mm) and peel weight (16.9 g).
Studies also revealed that G. kydia and G. cowa were sources of carotenoids, while G. dhanikhariensis contained
anthocyanins. The three species of Garcinia are shown in Plate 7.

Table 10: Fruit morphological parameters in collections of Garcinia species

Collection Frult(;v)elght Peel(t;nlll;l;ness Peel (vgv)elght Peel recovery (%)
Garcinia kydia
GK/MA/AS 42.1+2.16 2.4 +£0.11 16.4 +0.58 39.4+1.00
GK/MA/KT 50.7 £2.64 2.6+0.14 19.7+0.72 39.3+1.01
GK/MA/JKR 394+141 2.6+0.12 17.5+0.47 44.6 +0.59
GK/SA/AP 26.1+1.86 3.3+0.08 12.7+0.71 49.1 £0.93
GK/SA/LP 37.1£1.35 2.1 £0.07 16.6 = 0.65 449 +0.72
Garcinia cowa
GC/MA/YB 48.4 + 3.85 2.6 £0.07 21.3+1.37 44.6 = 0.96
GC/MA/KT 46.2 +3.32 24+0.11 18.5+1.43 40.0 = 0.83
GC/MA/SB-1 48.5+4.03 4.8 +£0.24 29.2 +£2.33 60.5 +0.72
Garcinia dhanikhariensis
GDH/SA/BS 41.2+4.07 34+0.11 16.9 +1.08 403 +1.31
GDH/SA/LP-1 143 +£0.33 2.3+0.08 7.6 +0.19 53.4+0.42
GDH/SA/KAL 7.8 +0.61 2.4+£0.08 3.5+£0.32 48.6+1.14




ICAR-Central Island Agricultural Research Institute

Plate 7: Developing fruits of Garcinia kydia, Garcinia cowa and Garcinia dhanikhariensis

Fatty acid profiling in native Garcinia species of the Islands

Seeds of some Garcinia species are utilized for extraction of seed butter, which is used in food and non-food
industries in other parts of the country. To explore the industrial potential of native Garcinia species of these
Islands, fatty acid profiling of seeds of six species was undertaken. Data (Table 11.) revealed that Methyl oleate,
Methyl stearate, Methyl palmitate and Methyl linoleate were major compounds. Considering richness in fatty
acids, these species could also be utilized for extraction of butter.

Table 11: Fatty acid methyl esters profiling of seeds of Garcinia species using GCMS

Species Major fatty acids
G. kydia Me. oleate (43.92%) Me. stearate (37.94%) Me. palmitate (9.02)
G. andamanica Me. oleate (44.35%) Me. palmitate (31.38%) Me. stearate (11.83%)
G. cowa Me. oleate (44.24%) Me. stearate (37.94%) Me. palmitate (10.52%)
G. celebica Me. stearate (41.34 %) Me. oleate (23.27%) Me. linoleate (19.12%)

G. dhanikhariensis

Me. stearate (43.62 %)

Me. oleate (42.40 %)

Me. palmitate (8.21%)

G. dulcis

Me. oleate (39.82%)

Me. palmitate (33.48%)

Me. stearate (9.00%)

Evaluation of native and exotic fruit crops under Island condition

Mangosteen

To evaluate performance of mangosteen under Island condition, two collections were planted in Garacharma
farm. After three years, both collections grew 1.5 m tall (Table 12); however, number of leaves (246.6), collar

thickness (3.6 cm) and number of branches (19.5) were higher in seedlings collected from local nursery.

Table 12: Growth parameters in mangosteen after three years of planting under Island conditions

Parameters Homegrown K-100 Local nursery
Plant height (m) 1.5+0.11 1.5+0.07
Number of leaves 183.1 £28.96 246 .6 +=35.51
Collar thickness (cm) 3.0+0.12 3.6+0.16
No. of branches 14.7+1.70 19.5+1.40

To know the quality of mangosteen produced in the Islands, physicochemical analysis was carried out using
fruits collected from two mature trees in Haddo, Port Blair. Parameters such as fruit weight (69.9 g), fruit length
(4.5 cm), fruit width (5.3 cm), total soluble solids (22.5 °B), number of seeds (1.3 per fruit), mean seed weight (0.6
g) and seed thickness (8.6 mm) were superior in fruits collected from Tree No. 3, while pH (4.0) and pulp content
(32.6%) were marginally higher in fruits from Tree No. 1.
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Rambutan

Five collections of rambutan were evaluated under Island conditions. At three years age, maximum plant height
was observed in N-18 (399.4 cm) with highest canopy spread of 270.0 cm (Table 13). Collar thickness varied
between 5.2 cm (E-35) and 8.4 cm (Sunrise). Flowering was noticed in Sunrise, N-18 and King. Fruits of N-18
(Plate 8) were evaluated for physicochemical parameters. Each fruit was 6.0 cm long, 3.9 cm wide and weighed
about 43 g. Spines were 1.9 cm long with a density of 37.8 spines/ 4 cm?. Fruits contained about 41.3% pulp with
sweetness of 18.0 °B and pH of 3.9.

Table 13: Growth parameters in five collections of Rambutan after three years of
planting under Island condition

Parameters Plant height (cm) Collal&ctll::)c kness Ns[;?:ag?cl;l;y F;‘(;Vlvl;‘.tli’ll:lgg/
Sunrise 261.3 £21.25 8.4+0.85 240.6 £3.13 Yes
N-18 399.4 +£42.82 8.0£0.55 270.0 £ 56.06 Yes
King 264.4 £24.74 6.8£1.36 210.6 = 14.80 Yes
E-35 276.0 + 44.68 52+0.94 210.5+37.31 No
Bengaluru collection 252.1 +£25.47 73+1.15 199.0 + 23.00 No

Plate 8: Fruits of rambutan variety ‘N-18’ developing in experimental block
Sweet Carambola

An experiment was initiated to study the performance of sweet carambola at closer spacing under Island
condition. Growth observations recorded after three years revealed that the plants grown at wider spacing (3.5 m x
3.5 m) had more number of branches (22.0) and higher canopy spread (3.7 m) but were short in stature (3.2 m) than
those grown at closer spacing (Table 14). Fruiting was recorded in few plants. Formative pruning has been taken
up in all the plants during this year for providing appropriate framework to the plants.

Table 14: Growth parameters of Sweet Carambola at three spacing after three years of
planting under Island condition

Sy () Plant( nl-:;elght No. of branches Coll(a;ll'n g)lrth Canop();n s)pread
3.5%x1.5 3.8+0.17 19.0 £ 1.53 41.7 +4.37 2.6+0.23
3.5%x25 3.8+0.03 193 +£1.67 41.8+4.15 3.3+0.32
3.5%x3.5 3.2+0.49 22.0+3.51 38.7+2.91 3.7+0.26
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Annona hybrid ‘Arka Sahan’

Experiment on performance evaluation of Annona hybrid ‘ Arka Sahan’ was initiated during 2015 at two spacing.
Plants attained 1.6-1.8 m height with 5.9- 7.8 branches each. Collar thickness of 17.8 to 18.6 cm and spread of 2.1
to 2.3 m were recorded. Fruiting was observed in plants without manual pollination. Fruits were smaller (233.0
g) with less TSS (25.0 °B) than that reported earlier from crop grown in Bengaluru condition (285-296 g and 26-
32 °B). Pulp content of 74.0 % with thicker skin (0.35 cm) was observed (Table 15). However, plants and fruits
were found to be infested with unidentified pests, causing considerable damage. Further, stems in some plants
exhibited dry rot symptoms, thereby causing mortality. Considering the pest and pathogen issues and poor growth
and development, the trial was discontinued.

Table 15: Performance evaluation of Annona hybrid ‘Arka Sahan’ at closer spacing under
Island condition (3 years old)

Spacing Plant height (m) No. of branches Collar girth Canopy spread
(m) (cm) (m)

5.0x%x2.5 1.8 +£0.08 5.9+ 0.70 17.8+0.35 2.3+0.09

5.0x5.0 1.6 +£0.21 7.8+0.73 18.6 +£1.20 2.1+£0.19

Seed germination studies in Garcinia species

In order to multiply seedlings in large number for carrying out further studies, seed germination studies were
undertaken in a rare species viz. Garcinia kydia. Germination (%) varied amongst the treatments and 67.03%
germination was recorded in seeds soaked in 0.1% potassium nitrate for 24 h (Fig. 4), when compared with 52.75%
in water soaking treatment. The same treatment improved other growth parameters as well and the highest seedling
vigour index of 1519.57 was recorded in it as against 1072.94 in water soaking. In case of Garcinia andamanica
too, seed treatment with 0.1% potassium nitrate was found to be promising; however seedling emergence was
slower compared to that in case of Garcinia kydia. Seedlings of both the species grew normally (Plate 9).
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Fig. 4: Germination percentage and Seedling vigour index in Garcinia kydia as influenced by pre-treatments:
Water soaking (T)), thiourea (T,) and KNO, (T,)
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Plate 9: Regenerated seedling of Garcinia kydia (a) and Garcinia andamanica (b)
Collection, conservation and distribution of underutilized fruits

Seedlings of Garcinia kydia and Garcinia andamanica were planted in the Garcinia conservation block of the
institute. Garcinia dhanikhariensis was also planted in Chidiyatapu Biological Park for conservation. Planting
material of West Indian cherry and bael was distributed/ sold to various stakeholders including women entrepreneurs,
Onge tribal settlement area and other Island farmers.

Value addition in underutilized fruits

Considering anthocyanin richness in rind of Garcinia dhanikhariensis fruits, attempts were made to use its rind
for preparation of syrup (Plate 10) and sweetened rind. Both products had good consumer acceptability. Rind of
Garcinia kydia was dehydrated, which was found to be a local substitute for kokum and Malabar tamarind as an
acidulant. Further, osmotically dehydrated products were also prepared from it, which were found to have good
sensory properties.

Plate 10: Syrup and ready to serve beverage prepared from Garcinia dhanikhariensis
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Development of Protocols for Micropropagation of Selected Fruit Crops for
Bay Islands

Pooja Bohra, Ajit Arun Waman and L.B. Singh

Optimization of micropropagation protocol

Studies were initiated to optimize micropropagation protocols for locally popular banana varieties of Islands
belonging to different genomic groups and subgroups. To produce large number of shoots for conducting further
trials, varieties were cultured onto a common multiplication medium consisting of 4 mg/L BAP, 0.2 mg/L NAA
and 70 mg/L AdS. Multiplication varied from 2.64 (Korangi) to 3.2 (Cheena Kela) microshoots per inoculum.
Experiments in Cheena Kela suggested that kind of carbon source had no significant influence in shoot multiplication
during initial stages of culture and multiplication ratio varied between 2.8 and 3.4 microshoots per inoculum (Fig.
5 and Plate 11).
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Fig. 5: (a) In vitro performance of banana varieties in multiplication medium (during multi-stage IT) and (b) In
vitro multiplication in Cheena Kela as influenced by carbon source during multi-stage IT

Plate 11: Multiplying cultures of banana variety Cheena Kela on media supplemented with fructose (3%),
sucrose (3%) and dextrose (3%)

Macropropagation studies

Macropropagation studies were undertaken in Cheena Kela to facilitate on farm production of planting material.
Two substrates viz. coirpith compost and sand were studied along with two treatments i.e. BAP (100 mg/l) and
coconut water (AOT). Results of first multiplication cycle are presented in Fig. 6. In general, coirpith was found
to be more supportive substrate than sand for inducing multiplication. Highest mean multiplication rate of 3.43
per corm was obtained in coirpith + BAP combination, whereas maximum leaf production per plant was highest in
sand+ BAP combination. Decortication and treatments were imparted for second cycle.
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Fig.6: Effect of substrate and treatment on multiplication of Cheena Kela

Comparative evaluation of micropropagated and sucker derived plants

To test field performance of tissue cultured plants vis-a-vis sucker derived plants, experiment was conducted in
variety Grande Naine. Data on plant height and plant girth of tissue cultured and sucker derived plants after 4 and
8 months of planting has been presented in Fig. 7. It was noticed that sucker derived plants were vigorous and had
higher plant height and plant girth than micropropagated plants during both the durations studied. The evaluation
is in progress.
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Fig.7: Plant height (PH) and plant girth (PG) of tissue cultured (TC) and sucker derived (SK)
plants after four and eight months of planting

In vitro Mass Multiplication, Characterization and Habitat Enrichment of Two
Horticulturally Important Underutilized Species from Andaman and
Nicobar Islands

Pooja Bohra and Ajit Arun Waman

Micropropagation in Musa indandamanensis

Musa indandamanensis is an endemic crop wild relative of banana which requires dedicated efforts for its
conservation. Micropropagation in this species would not only help in its conservation but would also help in
germplasm exchange following the norms of international Musa germplasm transfer. A novel technique of culture
initiation using seedling explants was developed for the species. Aseptic cultures were established using the
protocol optimized by the research team. For culture multiplication, thidiazuron was found to be the best cytokinin
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for inducing multiple shoots, when compared with other cytokinins (BAP, mT). Elaborate studies on thidiazuron
have indicated that 0.2 to 0.5 mg/L concentration could successfully promote shoot proliferation (4.74 to 6.13
microshoots/inoculum) in in vitro cultures (multistage 2) of M. indandamanensis (Plate 12).

Plate12: Multiplying cultures of Musa indandamanensis on MS Basal, TDZ (0.2 mg/L), TDZ (0.5 mg/L), TDZ
(1.0 mg/L) and TDZ (2.0 mg/L) medium (left to right)

Standardization of substrate for seed germination in Musa paramjitiana

In continuation with previous studies, experiment was conducted with the best pretreatment (0.1% KNO,) to
identify most suitable substrate to further improve the seed germination process. Germination percentage was
significantly improved from 28.7% in coir pith to 90.7% when seeds were sown in vermicompost. Further, seedling
vigour index was also enhanced drastically from 513.73 to 1703.3 in vermicompost (Fig. 8).
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Fig. 8: Germination percentage (A) and Seedling Vigour Index (B) in Musa paramjitiana as influenced by different
substrates viz. VC: Vermicompost; SO: Soil and CP: Coir pith

Conservation and characterization of wild banana germplasm

Regenerated seedlings of Musa indandamanensis and Musa paramjitiana from seed germination experiments
were planted in the newly established wild banana conservation block of the institute (Plate 13). Further, one new
collection of Musa paramjitiana was also collected from South Andaman during the year. Both the species are being
characterized using Musa descriptors developed by IPGRI, Rome (Now Bioversity International). Comparative
morphological and biochemical characterization of fruits of both the species was also carried out, which revealed
that Musa indandamanensis could be used as a parent for breeding bananas rich in carotenoids.
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Plate 13: Germplasm conservation block of endemic Musa species

Collection, Characterization and Conservation of Blood Fruit

Blood fruit germplasm was collected from four locations in Andaman Islands and one from Tripura. Comparative
morphological and physicochemical analysis of fruits was carried out. Significant differences were recorded for
fruit morphological parameters and pulp content (Table 16). Sample from Tripura had larger and heavier fruits
than those from Andaman Islands; however, pulp content remained statistically similar to some collections from
Andaman Islands.

For ex situ conservation of the species, 30 regenerated seedlings were transplanted in conservation block. All
the seedlings established successfully and were trained on the live standards of wild tree species (Plate 14).

Plate 14: Blood fruit being trained on a wild tree in conservation block
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Table 16: Variability in fruit parameters in different collections of blood fruit

Coll. code Fruit Length Fruit Width Fruit Weight Pedicel length Pulp (%)
(cm) (cm) ® (cm)

ANIHV-1 3.60 + 0.045 2.74 £ 0.029 12.68 £ 0.341 0.37+0.021 23.52 +0.898

ANIHV-2 3.47+0.036 2.79 £ 0.024 15.38 £0.291 0.35+0.027 27.40 + 0.689

ANIHV-3 3.84 £ 0.044 2.89 +0.060 17.42 £ 0.276 0.32 £0.020 24.28 £ 0.501

ANIHV-4 3.69+0.071 2.57+0.029 14.12 £0.262 0.37 +£0.023 -

NERHV-1 4.32+£0.039 3.09 +0.036 21.17 £0.568 0.45 +0.029 26.28 +£1.521

Anthocyanin profiling in Haematocarpus validus

Blood fruit is known to be rich in anthocyanin pigments, which impart blood red colour to its pulp. In a pioneering
attempt, profiling was carried out in the pulp of blood fruit collection from Middle Andaman Island using Liquid
Chromatography/Mass Spectrometry (LC/MS). Of the total anthocyanins (8.760 mg/g FW), Pelargonidin (4.997
mg/g FW) and Cyanidin (2.939 mg/g FW) were found to be dominant compounds in the pulp.

Optimization of solvent: solute ratio for extraction of anthocyanins

To identify the most appropriate ratio of solvent: solute for extraction of total anthocyanins from the pulp of
blood fruit, four treatments were compared. The anthocyanin recovery increased with increase in solvent volume
from 1:5 (229.6 mg/ 100g) to 1:15 (302.9 mg/ 100g), after which the recovery decreased. Hence, extraction of 1 g
pulp using 15 parts of acidified methanol could be recommended for complete recovery of anthocyanins.

Creation of awareness amongst the stakeholders

For creation of awareness about conservation of native underutilized fruit species from the Islands, one day
training programme was conducted for postgraduate students of Botany from JNRM, Port Blair while two awareness
programmes were conducted at GSSS, Bamboo Flat and Crescent Public School, Nayapuram, respectively.

All India Coordinated Research Project (AICRP) on Fruits
K. Abirami

Four local banana varieties namely Kattachampa, Mittachampa, Cheena Kela and Kornagi and two wild banana
are conserved. Seven banana varieties Grand Naine, Hill Banana, Populu, Poovan, Ney Poovan, Red Banana,
Udhayam and Monthan were collected from National Research Centre for banana (NRCB), Tiruchirapalli and
conserved in the field gene bank for further evaluation.

Plate 15: Fruiting in (a)Monthan and (b) Ney Poovan varieties of banana
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Five commercial varieties of banana were planted in three planting seasons November, 2017 (S3); March 2018
(S1) and July, 2018 (S2) under rainfed system with only organic inputs. The growth parameters of all the varieties
in all three planting seasons were recorded. Fruiting (Plate 15) observed in the varieties Ney Poovan (501.6 days
after planting) and Monthan (548.5 days after planting). However, fruiting has not been initiated in the varieties
planted in other planting seasons March 2018 (S1) and July 2018 (S2) and still at vegetative stage.

Improvement of Vegetable and Tuber Crops for Andaman and Nicobar Islands

B. Augustine Jerard, Soobedar Yaday, |. Jaisankar, V. Damodaran, S.K. Zamir Ahmed,
L. B. Singh and BL. Kasinath

Collection and evaluation of vegetable genetic resources

To augment the genetic resources of vegetable crops for varietal improvement, eleven endemic vegetable crops
(used by the local communities) from South Andaman and Nicobar District (Table 17) were collected and conserved
at vegetable block of the Institute. The collected material is planted for further multiplication for use in the trials.
Fifteen tuber crop accessions were collected from Nicobar District (Table 18) and conserved at Sippighat Research
farm for its multiplication and use in further evaluation. Few of the significant collections are shown in Plate 16.

Table 17: Endemic vegetable crops collected and conserved

SI1. No Name of the crop Place of collection
1 Abelmoschus moschatus Terresa
2 Spiny Brinjal Terresa
3 Primitive Brinjal Terresa
4 Vegetable Cowpea Terresa
5 Wild Ash Gourd Terresa
6 Solanum lasicorpus Terresa, Munak
7 Mitha Baji Katchal, Kamorta
8 Amaranthus dubius Katchal
9 Capsicum Makachua
10 Edible fern Campbell Bay
11 Dryneria quircifolia Garacharma
Table 18: Tuber crops accessions collected from Nicobar district and conserved
SI1. No Name of the crop Place of collection
1 Amorphopilus hirsutum Thiruvanchikulam
2 Dioscorea bulbifera Galathea II, Munak
3 Curcuma longa Makachua
4 Zingiber sp Kondul Island
5 Dioscorea glabra Bada Enaka
6 Colocasia esculenta- Purple Bada Enaka
7 Colocasia esculenta- Green Bada Enaka
8 Xanthosoma sagitrifolium Bada Enaka
9 Alocasia macrorhizos- Purple Champin Island
10 Dioscorea piscatorum Katchal
11 Xanthosoma sagiffolium Katchal
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12 Acorus calamus Katchal
13 Dioscorea alata- purple Terassa
14 Dioscorea alata- Kuping Terassa
15 Sweet potato Terassa

E

ble fern

e) Dioscorea piscatorum () Edi

Plate 16: Few endemic vegetable species collected from Nicobar District and conserved

Seeds of released varieties of tomato (Arka Vikas, Aka Meghali), brinjal (Arka Anand, Arka Nidhi), chilli (Arka
Suphal, Arka Lohit), cowpea (Arka Suman, Arka Garima), amaranthus (Arka Samraksha, Arka Suguna), palak
(Arka Anupama), leafy coriander (Arka Isha), french bean (Arka Arjun), bhendi (Arka Anamica, Arka Nikita)
were procured from ICAR-IIHR for evaluation under Island conditions and use in identification of better lines.
Two types of Solanum torvumfrom Andaman and Bengaluru respectively and one wild brinjal type from South
Andaman were collected for use in screening trials and alsoproduction of grafts in brinjal and tomato.
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Evaluation trials initiated in brinjal, chilli, amaranthus, palak and bhendi with the released varieties and local
collections (Plate 17) available at the Institute. Observations on growth and yield were recorded. Selfing carried
out in three local brinjal genotypes and seeds extracted for further use. Amaranthus trial with 14 types, palak trial
with 3 types, brinjal trial with 4 types and coriander trial with 5 types are under progress. A cluster bearing open
pollinated local brinjal type (Plate 18) was identified for further exploitation and subjected to selfing.
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Plate 18: A cluster bearing open pollinated local
brinjal identified for evaluation

Seventy diverse accessions of chilli collected from Andaman & Nicobar Island and are under conservation,
characterization and evaluation for quantitative and qualitative traits (Plate 19). Among them few genotypes
exhibited unique characteristics such as AC-15 (Purple colour), AC-10 (Small conical shape), AC-17 (Blackish
green and conical shape), AC-6 (Dark green conical shape), AC-6 (Dark purple), AC-25 (Cylindrical purple green),
AC-1(Dark green round). Highest fruit length (75.34 mm) was observed in AC-32 followed by AC-34- 73 mm,
while, lowest (11.26 mm) in AC-8 followed by AC-23 (17.41 mm).

Plate 19: Part of chilli diversity of Andaman & Nicobar Islands conserved
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All India Coordinated Research on Vegetable Crops

Soobedar Yadav

Evaluation was undertaken on three vegetable crops viz., Brinjal: Brinjal (Long) - AVT-I, Brinjal (Round)
- AVT-], Brinjal Small Round AVT-1 Brinjal (Long) - AVT-IL, Brinjal (Round) - AVT-II, Brinjal Bacterial Wilt
- AVT-II, Brinjal Hybrid Long - IET, Brinjal Hybrid Round - IET and Brinjal Long - IET). Green Pea: Pea (Early)
—AVTI, Pea (Mid) — AVT-1, Pea (Early) — AVT Il and Pea (Mid) — AVT- II. In Tomato: Tomato Determinate AVT-I,
Tomato hybrid Determinate- AVT-1, Tomato hybrid Determinate- AVT-1I, Tomato Determinate- IET-I, Tomato
Determinate- AVT-1I Tomato Indeterminate- IET-1, , Cherry Tomato — AVT-II and Cherry Tomato — IET, were
evaluated and reported during 2018-19.

Brinjal

Brinjal (Long) AVT-I : A total of nine entries were evaluated and the maximum projected fruit yield (218.64 g/ha)
was recorded in 2017/BRLVAR-9 followed by 2017/ BRLVAR-6 (179.123 g/ha) and the least projected fruit yield
of 116.45 g/ha was recorded in 2017/BRLVAR-3 entry.

Brinjal (Round) AVT-I : Nine entries evaluated under the trial and the maximum projected fruit yield of 221.01 ¢/
ha was recorded in 2017/BRRVAR-6 followed by 2017/ BRRVAR-5 (188.62 g/ha).

Brinjal Small Round —AVT-I: A total of seven entries were evaluated among which 2017/BRSRVAR-4 hasrecorded
the maximum projected fruit yield of 152.35 (g/ha) followed by 2017/BRSRVAR-5 (106.40 g/ha).

Brinjal (Long) AVT-II: A total of nine entries were evaluated and the maximum projected fruit yield (227.39 g/ha)
was recorded in 2016/BRLVAR-9 followed by 2016/BRLVAR-7 (185.72 g/ha).

Brinjal (Long) IET:Nine entries were evaluated and the maximum projected fruit yield (182.74 g/ha) was recorded
in 2018/BRLWAR-5 followed by 2018/BRLWAR-9 (137.36 g/ha)

Brinjal (Round) AVT-II: Among the nine entries evaluated under this trial, the maximum projected fruit yield of
212.64 g/ha was recorded in 2016/BRRVAR-6 followed by 2016/BRRVAR-8 (202.64 g/ha)

Brinjal Bacterial Wilt — AVT-II: A total of eight entries were evaluated. Among the entries, maximum bacterial
wilt infection was recorded in 2016/ BRBW-4 (94.45 %), while minimum in 2016/ BRBW-1 (18.4) 2016/ BRBW-
1. However, maximum projected fruit yield of 138.64 (q/ha) in 2016/ BRBW-2, while lowest in 2016/ BRBW-4
(17.54 g/ha).

Brinjal Hybrid (Long) IET : Total of eight entries were evaluated and the maximum projected fruit yield (225.63
g/ha) was recorded in 2018/BRLWAR-5 followed by 2018/BRLWAR-7 (212.48 g/ha).

Brinjal Hybrid (Round) IET: Eight entries were evaluated under this trial, wherein the maximum projected fruit
yield of 196.76 g/ha was recorded in 2018/BRRVAR-8 followed by 2018/BRRVAR-5 (185.38 g/ha).

Pea: Total 24 line of garden pea of four groups are evaluated: Pea (Early) —AVT I, Pea (Mid) — AVT- 1, Pea (Early)
—AVT II and Pea (Mid) — AVT- 11

Garden Pea (Early) — AVT I : Among the Six green pea entries in the Pea (Early) AVT-I trial, the highest projected
green pea yield was recorded in 2017/PMVAR-1 (36.60 g/ha) followed by 2017/PMVAR-7 (28.65 g/ha)

Garden Pea (Mid) — AVT I: Among the five entries evaluated under GardenPea (Mid) — AVT-Itrial the maximum
projected green pod yield of 32.36 g/ha were recorded in 2017/PMVAR-3followed by 2017/PMVAR-6(28.3 g/ha).

Garden Pea (Early) — AVT II: Among the eight green pea entries in the Pea (Early) AVT-II trial, the highest green
pea yield was recorded in 2016/PEVAR-6 (27.62 g/ha) while lowest 8.45 (gq/ha) recorded in 2016/PEVAR-7
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Garden Pea (Mid) — AVT II: Among the five green pea entries in the Pea (Mid) AVT-II trial, the highest projected
green pea yield was recorded in 2016/PMVAR-3 (29.78 g/ha) followed while lowest in 2016/PMVAR-5 (14.32) g/
ha

Tomato

Tomato (Determinate) AVT-I: Among ten entries evaluated, 2017/TODVAR-7 recorded maximum projected fruit
yield of 228.62 g/ha followed by 2017/TODVAR-5 (162.36 g/ha) and least projected yield was recorded in 2017/
TODVAR-9 (106.26 g/ha) in Tomato Determinate AVT-1.

Tomato Hybrid Determinate AVT-I: Among the six entries evaluated under Tomato Hybrid Determinate AVT-1
trial the maximum projected fruit yield of 216.36 was recorded in 2017/TODHYB-3 followed by 2017/ TODHYB-1
(186.47 g/ha).

Tomato Hybrid Determinate AVT-II : Among the seven entries evaluated under Tomato Hybrid Determinate AVT-
II trial the maximum projected fruit yield of 335.75q/ha was recorded in 2016/TODHYB-7 followed by 2016/
TODHYB-6 (317.45 g/ha).

Tomato (Determinate) IET : Among six entries evaluated, 2018/ TODVAR-4 recorded maximum projected fruit
yield of 214.65 g/ha followed by 2018/TODVAR-6 (192.32 g/ha) and least projected yield was recorded in 2018/
TODVAR-2 (98.26 g/ha) in Tomato Determinate IET

Tomato (Determinate) AVT-II :Among the 12 entries evaluated, 2016 /TODVAR-7 recorded maximum projected
fruit yield of 218.34 g/ha followed by 2016/TODVAR-5 (185.66 g/ha) and least projected yield was recorded in
2016/TODVAR-10 (108.26 g/ha) in Tomato Determinate IET.

Tomato (Indeterminate) IET : Among the seven entries evaluated under Tomato Indeterminate IET trial the
maximum projected fruit yield of 218.36 was recorded in 2018/TOINDVAR-5 followed by 2018/ TOINDVAR-5
(196.73 g/ha).

Cherry Tomato AVT-II : The Cherry Tomato AVT-I trial included six entries. Among these, 2016/TOCVAR-6
recorded the maximum projected fruit yield of 127.87 g/ha followed by 2016/TOCVAR-3 (78.64 g/ha).

Cherry Tomato IET : Total Six entries were evaluated and the maximum projected fruit yield (115.63 g/ha) was
recorded in 2018/TOCVAR-4 followed by 2018/ TOCVAR-6 (105.48 g/ha) and the least projected fruit yield of
65.36 g/ha was recorded in 2018/TOCVAR-1 entry.

AICRP on Tuber Crops
V. Damodaran, B. Augustine Jerard and L.B. Singh

Collection, Conservation, Cataloguing and evaluation of Genetic resources of tuber crops

Tuber crop exploration trips were made in Rutland, Jirkatang, Baratang of South Andaman, Rangat, Maya bunder
of Middle & North Andaman, Great Nicobar and Nancowrie group of Islands (along with NBPGR exploration team
during January- February, 2019) and over 33 accessions of different tuber crops were collected and added to the
germplasm holding at the Institute (Plate 20). Maximum of eight collections in colocasia followed by Dioscorea
alata and Dioscorea bulbifera (3 each) was made. IC numbers for 10 greater yam (IC-0623824 to 0623833) and
5 colocasia accessions (IC- 0623834 to 0623838) has been obtained from NBPGR, New Delhi. A total of 135
accessions are being maintained in the gene bank.
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Plate 20: Few of the diverse tuber crop germplasms accessions collected from Nicobar District

MLT on Colocasia (2" year)

Six entries of colocasia were evaluated at three locations for growth and yield parameters under Island
conditions. Among the entries, TTr 12-8 recorded maximum number of cormel per plant (10.2) and maximum
weight of cormel/plant (314 g) followed by TTr 12-7. With regard to cormel yield, TTr 12-8 recorded higher yield
(11.2 t/ha) followed TTr-7 while the lowest cormel yield (6.0 t’/ha) was recorded in TTr 12-1. The entries TTr-12-
7 and TTr 12-8 also recorded long keeping quality of tubers and exhibited better cooking quality and taste score
as compared to the other entries. Pooled analysis revealed that, TTr 12-8 recorded higher cormel yield (12.2 t/ha)
followed TTr-7.

Farming system studies in tribal areas

The Nicobari tribal communities mainly rely on coconut, tuber crops, pigs and marine fisheries for their
livelihood. The tribal farmers clear the forest area cultivate crops in joint family system called Tuhet. They
mainly grow only Nicobar Aloo (greater yam) along with banana mainly for food in the traditional tuhet garden.
Considering the successful intervention of tuber crop based farming system, six farmers have adopted the tuber
crop based farming system at Harminder Bay, Little Andaman during 2018-19. Each tuhet garden comprising
of 0.2 ha model involving tuber crops integrated with piggery unit was demonstated. Farmers were distributed
with planting materials of tuber crops (Elephant Foot Yam, Colocasia, Sweet potato), Ginger and Piglets. Regular
trainings and field visits were organized to upgrade the farming skills of tribal farmers. Prior to interventions, the
net income of each tuhet was Rs 42,200 with B: C ratio of 1.33. After intervention of tuber crops based farming
system in 0.2 ha model, the net income of the tuhet increased to Rs 1, 32,820 with the B:C ratio of 2.08.The
employment generation in the tuber crops based farming system was 510 man days/ha as compared to 295 man
days/ha in their traditional system. With the success of this system, more tribal youths has come forward to adopt
the tuber crops based farming system (Plate 21) as their livelihood options.
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Plate 21: Tuber crop based farming system at Harminder Bay, Hut Bay

Popularization and Demonstration of Tuber Crops in Urban & Peri- Urban and Non-Traditional Areas for
Food and Feed

Conducted 6 FLD on organic cultivation of elephant foot yam var. Gajendra in farmers field at Port Mout, Lal
pahar, Rangachang, Ferrargunj and Guptaphara villages of South Andaman in an area of 0.05 — 0.2 ha and recorded
the yield of 800- 3400 kg/farmer. Each farmer has earned net income of Rs. 12,000 — 51,200 from elephant foot
yam cultivation with B:C ratio ranging from 2.8 to 3.3.

Collection, Characterization and Utilization of Natural Diversity of Important Spice
Crops from Bay Islands and Evaluation of Their Improved Varieties

Ajit Arun Waman, Pooja Bohra, T. Sujatha, L.B. Singh and V. Damodaran

Collection and documentation studies in Woody Pepper

Woody pepper has been identified as a potential spice for commercial scale cultivation in these Islands.
Explorations were conducted to identify farmers cultivating this species in their backyards and standards used for
training were recorded. Six farmers were identified from Middle and North Andaman, while four were from Little
Andaman. In all, 67 plants of different age groups were spotted (Table 19). Further, plants in a single backyard were
vegetatively multiplied progeny of single mother plant in all the cases. Mango was found to be the most preferred
standard for its cultivation. National identity was obtained for one collection (IC-0625887).

Table 19: Collection and documentation of Woody Pepper

Collection Place No. of plants Standard used
WP/MA/LM Middle Andaman 47 Mango, jackfruit, arecanut
WP/MA/AB Middle Andaman 01 Mango
WP/MA/SR Middle Andaman 01 Wild species
WP/MA/AS Middle Andaman 01 House wall
WP/MA/KIR Middle Andaman 01 Wild species
WP/NA/LD North Andaman 01 Mango
WP/LA/KPM Little Andaman 03 Mango, coconut and arecanut
WP/LA/BM Little Andaman 02 Mango
WP/LA/DB Little Andaman 08 Mango, jackfruit, wild species
WP/LA/CR Little Andaman 02 Drumstick
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Studies in dehydrated woody pepper powder

Dehydrated powder was prepared as a novel product (Plate 22) in woody pepper for extension of shelf life
of produce and introducing new taste in the cuisines. Powdered samples of woody pepper (WP/MA/LM) were
extracted using acetone and methanol and used for determination of oleoresins and total phenolic content. Stem
pieces of thin, medium and thick sizes sold in the market were used for analysis, which revealed that oleoresin yield
was independent of stem size and it varied between 3.5 to 3.7% (Table 20). Total phenolic content in acetone extract
was found to be the highest (183.0 mg GAE/ 100g extract).

Plate 22: Woody pepper powder: A novel product from the Islands

Table 20: Oleoresin yield and total phenolic content in powdered samples of woody pepper
as influenced by stem size and solvent

Samplecode | Oleoresincontent 09 | L ERCIE T | T hanol extract)
Thin 3.5+0.13 183.0 + 2.54 304.6 + 12.50
Medium 3.7£0.17 85.9 +2.04 107.1+ 11.08
Thick 3.7+0.45 134.5 = 5.34 779+ 1.71

Conservation, characterization and utilization of wild nutmeg species

Three native wild nutmeg species were studied for various morphological and biochemical parameters (Table
21). Seeds of Knema andamanica and Horsfieldia glabra were smaller in dimensions than Myristica andamanica;
however, they contained high amounts of fat (14.3 to 15.2%) and fibre (12.2 to13.2%). Fatty acid methyl esters
analysis (Table 22) revealed Methyl myristate as the most dominant compound. Profile of Knema andamanica had
more similarities with cultivated nutmeg. Considering these results, native species could be utilized as source of fat
in industrial applications, wherein cultivated nutmeg is being used. Identification of such nontraditional uses could
help in conservation of these species in the Islands besides providing source of livelihood to the Island farmers.

Table 21: Seed morphological characteristics and proximate composition of wild nutmeg species

Parameter | Mpyristica andamanica Knema andamanica | Horsfieldia glabra
Morphological parameters
Seed Length (mm) 46.6 = 0.39 21.8+0.58 27.4+0.26
Seed Width (mm) 22.9 +0.30 14.7 £0.17 16.2 +0.15
Seed Weight (g) 14.4+£0.36 24+0.16 3.7+0.10
Proximate analysis
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Parameter Mpyristica andamanica Knema andamanica Horsfieldia glabra
Protein (%) 12.3+£0.05 12.1+0.10 13.2+0.05
Fat (%) 10.2 +£0.05 14.3+£0.05 15.2+0.00
Ash (%) 6.5+0.05 6.3+0.05 5.2+0.05
Fibre (%) 11.3£0.15 12.2 £0.05 13.2+0.05
Table 22: Fatty acid methyl esters analysis in wild nutmeg species using GCMS
Mpyristica fragrans Mpyristica andamanica Knema andamanica Horsfieldia glabra
Methyl myristate Methyl myristate Methyl myristate Methyl myristate
(56.7£1.71) (46.9 +£0.57) (68.8 + 3.40) (54.3 £1.70)
Methyl 9-octadecenoate Methyl dodecanoate Methyl 9-octadecenoate Methyl erucate
(21.2 +£0.44) (27.0 £1.30) (17.5£2.25) (17.0 £1.11)
Methyl palmitate Methyl 9-octadecenoate Methyl palmitate Methyl 9-octadecenoate
(11.7 £0.33) (11.7 £0.79) (4.7 +0.30) (11.5+£0.18)

Black pepper varietal evaluation trial

wosl W e .

Performance of twelve improved varieties / hybrids is being evaluated on glyricidia (as live support (Table 23
and Plate 23). Four varieties bore fruits and spike length varied between 8.9 cm to 12.6 cm amongst them. Highest
mean green yield of 112.4 g per plant was observed in Panchami, while it was the lowest in Panniyur - 6 (36.6 g).
Drying recovery varied from 39.0% to 41.2%.

Table 23: Performance of black pepper varieties under Island condition

Varieties Spike length (cm) Green yield (g/ vine) Drying recovery (%)
Panniyur- 6 12.6 36.6 40.1
Malabar Excel 8.9 93.8 41.2
Girimunda 12.3 62.6 39.0
Panchami 8.9 112.4 39.3

Plate 23: View of experimental block of black pepper varietal evaluation trial

Cinnamon varietal evaluation trial

Five improved varieties were introduced and established successfully in the Garacharma farm. Plants of
these varieties were multiplied through air layering for further evaluation. As leaves of cinnamon are also used
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in culinary preparations as spice, studies were conducted in these varieties as presented in Table 24. Varieties
from Maharashtra had significantly higher biomass content and dry recovery (%) than other varieties and local
check. Total chlorophyll content varied between 0.7 mg/g (IISR-Nithyasree) to 1.1 mg/g (IISR-Navasree). Total
phenolic content values were significantly lower in local seedlings (18.7 mg GAE/ 100 g), when compared with
the improved varieties studied.

Table 24: Leaf parameters in cinnamon varieties grown under Island condition

Variety Biomass content Total Dry recovery | Total phenolic content
(%) chlorophyll(mg/g) (%) (mg GAE/100g)
Local seedling 44.8 +£0.27 0.9+0.04 54.9+3.29 18.7+1.62
Konkan Tej 53.84+0.03 0.9+0.01 63.9 +3.55 27.6+0.07
Konkan Tejpat 53.2+0.17 0.9+0.03 66.7 + 1.86 21.6 +0.14
Yercaud- 1 45.6 +1.39 0.9+0.01 52.4+0.84 26.6 =£0.35
Nithyasree 43.5+0.34 0.7+0.00 53.0+1.15 27.9+1.71
Navasree 41.4+0.04 1.1 +0.01 46.5 £5.47 24.3+0.24

Quality analysis of spices grown in Islands

Clove samples were collected from Sippighat, Little Andaman and Katchal Islands and used for extraction of
oleoresins and essential oils (Table 25). Oil yield varied from 6.6% (Little Andaman) to 10.0% (Katchal); whereas
oleoresins varied from 14.66% (Sippighat) to 18.37% (Katchal). GC/MS analysis of the samples revealed that
p-Eugenol, which is the major active ingredient of clove oil, was found to be highest (76.059%) in samples from
Katchal, whereas it was the lowest (59.895%) in oil from Sippighat. Reverse trend was noticed in case of Eugenyl
acetate. f-Caryophyllene content was in the order: Little Andaman (24.856%) > Sippighat (21.073%) > Katchal
(13.185%).

Table 25: Major volatile constituents of essential oil of clove from Andaman & Nicobar Islands
analyzed using GC/MS

Concentration (area %)
Compound
Sippighat Little Andaman Katchal
p-Eugenol 59.895 61.058 76.059
fS-Caryophyllene 21.073 24.856 13.185
Eugenyl acetate 4.058 3.659 3.772

Essential oils and oleoresins were extracted from nutmeg samples collected from Mile Tilak, Little Andaman and
Katchal. Oil content varied between 5.1% (Little Andaman and Katchal) to 7.2% (Mile Tilak); whereas oleoresins
content was found to be 7.10% (Katchal) to 8.06% (Little Andaman). GC/MS analysis revealed that Myristicin (the
hallucinogenic compound) was found to be highest (20.331%) in sample collected from Katchal, followed by that
in Little Andaman (Table 26). Sabinene was second dominant compound in both these collections. Interestingly,
sample from Mile Tilak had mere 7.07% of Myristicin and 0.172% of Sabinene content. a-Thujene, (-)-4-Terpineol
and a-Pinene were the other dominant compounds in the oils.
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Table 26: Major volatile constituents of essential oil of nutmeg from Andaman & Nicobar Islands

analyzed using GC/MS
Concentration (area %)
Compound
Mile Tilak Little Andaman Katchal
a-Thujene 16.874 4.549 12.050
a-Pinene 10.135 4.613 9.553
Sabinene 0.172 15.292 19.248
\-Terpinene 9.617 4.980 4.170
(-)-4-Terpineol 13.611 14.161 7.113
B-Isosafrole 1.644 3.587 1.457
Myristicin 7.070 19.729 20.331
Elemicin 3.609 1.129 3.958

Volatiles from clove leaf and pedicel

Besides conventionally used clove buds, leaves and pedicel of clove are aromatic and contain volatile oils.
Samples of leaf, buds and pedicels were used for essential oil extraction and their GC/MS analysis resulted in
identification of 15, 19 and 23 compounds, respectively. Eugenol content was found to be in the order: 86.525 %
(leaf) > 71.648% (pedicel) > 69.236 (bud), whereas reverse trend was noticed in case of Caryophyllene content.
Essential oil of pedicel additionally contained Methyl salicylate (1.485%) and other minor components which were
not present in oils distilled from other parts. These resources could be exploited for essential oil extraction in the
Islands.

Fallen leaves of clove: an alternative resource to be tapped

Clove leaf oil is a rich source of industrially important eugenol. Experiment was conducted to know if naturally
senesced leaves could be used for oil extraction. Naturally fallen leaves were collected from tree basin during
November- December and essential oil was extracted. For comparison, freshly harvested leaves were shade dried
and used for essential oil extraction. Results revealed that oil content ranged from 2.4 to 2.8% in fresh leaves,
whereas it was 3.2 to 3.6% in naturally fallen leaves. This result revealed the potential of farm waste utilization for
generation of additional income.

Exploration,Characterization, Micropropagationand Agro-Technique Standardization
of Important Rhizomatous Species-Mango Ginger from Bay Islands

Ajit Arun Waman, Pooja Bohra, |. Jaisankar, D. Basantia and V. Damodaran

Effect of carbon source and their concentration on micropropagation

Effect of three carbon sources (fructose, dextrose and sucrose) at two concentrations (1% and 3%) was studied
on in vitro multiplication of mango ginger (Fig. 9). Shoot multiplication was significantly influenced by both kind
and concentration of carbon source. Proliferation of 6.3 shoots per inoculum was observed in explants cultured
on MS medium supplemented with dextrose (3%) as carbon source (Plate 24). It was rated far more superior than
conventionally used sucrose (3%) in which 2.8 shoots per inoculum was observed. Other growth parameters were
also improved in this treatment.
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Fig. 9: Effect of carbon source and their concentration on shoot multiplication in Curcuma mangga

Plate 24: Profuse shoot multiplication in cultures of Curcuma mangga on dextrose (3%) supplemented medium

Effect of cytokinin source and concentration on shoot proliferation

To identify most suitable cytokinin for induction of multiple shoots, experiment was conducted (Fig. 10).
Benzylamino purine, one of the most commonly used cytokinins for in vitro culture, did not improve shoot
multiplication beyond 9.2 shoots/ inoculum (BAP 2 mg/l) and remained statistically similar with growth regulator
free medium (8.2 shoots/ inoculum). Inclusion of meta- Topolin (mT) in the medium; however, could improve
the multiplication to as high as 15.2 shoots/ inoculum. In subsequent subculture, same trend was continued as
proliferation of 13.7 shoots/ inoculum was observed in 2 mg/l mT as against 7.69 proliferation/ inoculum in basal
medium.Use ofmT marginally reduced shoots length than control, indicating its apical dominance suppressing

efficiency.
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Fig.10: Effect of cytokinins on shoot multiplication in Curcuma mangga
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Concurrent ex vitro rooting cum hardening

To reduce time and other inputs required for in vitro rooting and subsequent hardening, single step ex vitro
rooting cum hardening procedure was developed. Microshoots were dipped in indole 3- butyric acid solutions at
different concentrations and transferred into pots for hardening in polyhouse. Results suggested that adoption of
concurrent ex vitro rooting cum hardening without use of auxin could help in 100% rooting and acclimatization of
microshoots. This novel technique could be easily employed for production of large number of plants with reduced
cost of production.

Performance of tissue culture raised plants was compared with rhizome derived plants in grow bags. All tissue
cultured raised plants grew normal without any morphological variations. Produce is harvested and is being
analysed for biochemical parameters.

Collection and conservation of germplasm

Nine collections of Curcuma mangga and Curcuma amada have been conserved in the germplasm block. They
were evaluated for morphological and biochemical parameters with considerable variations and superior types
have been identified.

Standardization of procedure for preparation of dehydrated mango ginger shreds

To explore the possibility of processing mango ginger into value added products, dehydrated shreds were
prepared from fresh rhizomes. Three methods were compared for dehydration including sun drying as control (Table
27). Dry recovery varied between 16.4% and 17.2%. Total soluble solids remained same in all the treatments, while
increment were noticed in pH and total phenolic content values with rise in oven drying temperature. The products
had good organoleptic properties and retained its typical raw mango like aroma. Considering the advantages of
oven drying, drying at 50 °C temperature could be used, however sun drying could be promoted for adoption by
farmers.

Table 27: Effect of drying treatments on physicochemical parameters of dehydrated mango ginger shreds

Treatment Dry recovery (%) T:(:;ldsso(l;l];))l € pH g :E?/l((l)l(lli)
Sun drying 17.1 10.0 4.54 3.56
Oven drying at 40 °C 16.4 10.0 5.68 5.55
Oven drying at 50 °C 17.2 10.0 6.10 8.36

Enhancing Production and Quality of Rhizomatous Spices Through Varietal, Biotic
Stress and Processing Interventions in Plantation based Cropping System under
Island Conditions

Soobedar Yaday, Ajit Arun Waman, V. Damodaran, K. Sakhtivel and S. Swain

Fourteen genotypes of ginger and12 genotype of turmeric were collected from Andaman Island and evaluated
their performance for growth and yield parameters. In Ginger, genotype AG-7 (24.7 t ha-1) have registered highest
fresh rhizome yields which was significantly different from AG-12 (20.65.23 t ha-1), while lowest yield of fresh
rhizome yield was found with cultivar AG-10 (8.32 t ha-1). In Turmeric 12 genotype (AT-16, AT-17, AT18, AT-19,
AT-20, AT-21, AT-22, AT-23, AT-24, AT-25, Narendra Haldi 3 and IISR Pargati ) were collected from Andaman
&Nicobar Islands and mainland India. In the present investigation, maximum plant height was observed in AT-
18(95.65cm) which was at par (793.23 cm) with AT -21. However lowest plant height (42.34 cm) was observed in
AT-21.
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CSS-(MIDH) National Horticulture Mission Scheme on Spices
K. Abirami and V. Damodaran

Production of planting material of spices

Multiplied and produced the quality planting materials of Black pepper (45000), clove (5000), Cinnamon
(6000), ginger (1200 kg) and turmeric (2000 Kg). Standards of Glyricidia are planted for establishment of new
mother block of black pepper at Garacharma farm (Plate 25). For establishment of new spices block, grafted plants
of Vishwashree variety of nutmeg was planted. The planting material of different spice crops were distributed to
farmers during training programmes and field days conducted.

Plate 25: Planting material production of black pepper in modified planting system

Technology demonstration programmes

Front line demonstration programmes were taken up in farmers’ field on organic production of ginger and
turmeric in different parts of Islands. 10 FLDs on organic cultivation of ginger (Plate 26) and turmeric were
conducted and on an average, a yield of about 8- 10 t/ha of ginger and 12-15 t/ha of turmeric were recorded.

Plate 26: Demonstration of ginger cultivation at farmers’ fields in South Andaman

Effect of different planting material on growth and yield of turmeric

Mother rhizome (50 g, 30g), primary rhizome (50 g, 30g) and plug tray transplants were used as different
planting material and their effect on growth and development of turmeric variety ‘CO2’ was studied. Maximum
yield was recorded with the mother rhizome 50 g in traditional planting system (880.9 g per plant), whereas the
mother rhizome 30 g gave highest per plant yield in modified planting system (546.8 g per plant).
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Collection, Characterization and Evaluation of Selected Economically Important
Aromatic Crops in Andaman & Nicobar Island

Soobedar Yadav, K. Abirami and R. K. Gautam

Six genotypes of lemongrass were collected from South Andaman, evaluated for the plant morphology.
Maximum plant height, (161.33 cm) leaf length (98.67 cm) and number of tiller (28.33) were observed in AL-6.
However, minimum plants height (80.0 cm) and leaf length (55.67) were observed in AL-3. Light red leaf sheath
colours were observed in AL-1, AL-4 and AL-5 while AL-2 and AL-6 showed red and dark red respectively.
Among the six genotypes, AL-1 and AL-6 performed better with respect to different growth parameters.

Twenty genotypes of Ocimum spp were collected from South and Little Andaman. Maximum plant height was
observed in AO-7(109.10 cm) while minimum in AO-2 (46.7 cm). However, maximum leaf lamina length and
width (5.8 cm) and (3.4 cm) were observed in AO-13, minimum (0.8 cm) and (0.7 cm) were observed in AO-9.
Maximum inflorescence length (13.20 cm) was observed in AO-20 while, minimum (7.2 cm) in AO-6. Among all
the twenty genotype AO-7.A0-11 and AO-20 performed best with respect to different quantitative and qualitative
observation.

Exploiting Endemic and Promising Orchids of Andaman and Nicobar Islands for
Crop Improvement

V. Baskaran, K. Abirami, B. A. Jerard and K. Venkatesan

Exploration, collection and conservation of endemic orchids

Exploratory survey was conducted in North and Middle Andaman and 10 species of orchids were collected and
conserved in the Orchidarium. Among the species collected, Eria andamanica is an endemic orchid of the Island
and is a threatened species. The other species collected includes Rhyncostylis retusa, Cymbidium bicolor, Obenaria

sp, Eria bractescens, Dendrobium anceps, Dendrobium secundum, Paphilionanthe teres, Dendrobium farmosum
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Plate 27: Some of the Orchids collected and conserved

One accession each of Dendrobium anceps, Rhyncostylis retusa, Eria spp, Agrostophyllum spp, Spathoglottis
spp, Vanilla spp, Dendrobium crumenatum, Cymbidium spp, Pholidota spp, Eulophia spp, Bulbophyllum spp,
Dendrobium aphyllum and Papilionanthe spp were collected from Nicobar District and conserved for further
multiplication. One accession each of Dendrobium anceps from South Andaman and Eulophia from Little Andaman
were collected and conserved for multiplication. The accessions differed in flower size, colour and length of flower
stalk. Flowering was observed in Dendrobium anceps and Dendrobium aphyllum during December to February.

Flowering and yield of Arachnis flosaeris (Spider Orchid) in open cultivation system for year round
production

The low cost pandal type of support system was established with bamboo from forest and plastic wire for
cultivation of Spider Orchid with cultivars Yellow Ribbon, Red Ribbon and Maroon Ribbon. When this particular
orchid was grown in conventional method, flowering occurred once in a year. But open field cultivation using
pandal system resulted in flowering (Plate 28) throughout the year in all three cultivars. The cultivar Maroon ribbon
recorded early flowering (89.57 days). Yellow Ribbon recorded maximum floret size (10.5 ¢cm). The maximum
number of florets per spike (9.4), spike length (54.6cm) and intermodal length between two florets (6.5 cm) were
recorded in Red Ribbon. the frequency of spike emergence was less in the cultivar Red Ribbon (12.4 days) (Table

28).
Table 28: Flowering and yield behaviour of spider orchid cultivars in pandal system
Days to Days Days to Days to | Days to next | No. of Flower | Internodal | Length
Variety Spike to bud flower flower flower spike | Florets | diameter | length of | of spike
emergence | initiation | initiation | harvest emergence | per spike (cm) buds (cm)
Maroon 71.15 81.57 89.57 134.9 17.3 6.0 10.2 6.3 45.4
Yellow 93.85 99.23 104.85 132.7 16.2 8.2 10.5 5.4 42.3
Red 91.15 97.15 122.85 126.7 12.4 9.4 9.6 6.5 54.6
CV 9.15 5.07 2.6 1.8 15.9 8.5 4.8 4.4 5.5
CD (0.05) 9.10 5.46 3.2 2.8 2.8 0.8 0.6 0.3 3.0
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Plate 28: Profuse flowering of Arachnis orchid in open field cultivation

Development of Production Technology for Ornamental Crops in Bay Islands
V. Baskaran, K. Abirami and A. Velmurugan

Propagation studies in endemic palms of the Island

Field experiment on seed germination, vigour and seedling growth behaviour of the palms were conducted for
conservation and exploitation of palms for commercial use. Rhopaloblaste augusta showed minimum number of
days taken for 50% seed germination (22 days) while maximum number of days taken for 50% seed germination
(56 days) was recorded in Bentinckia nicobarica. Maximum height of seedling, number of leaves, plant spread,
girth of seedling, and length of frond (73.2cm, 7.4, 56.2 cm, 4.5 cm and 59.8 cm respectively) were recorded in the
palm species Rhopaloblaste augusta (Plate 29).

I . " . r L -Il f

Plate 29: Seed germination and seedling growth in Rhopaloblaste augusta

Seed germination and seedling growth of the palm were studied in different organic media like T1 (Sand+
vermicompost + coircompost), T2 (Sand), T3 (vermicompost), T4 (Coir compost) and T5 (vermicompost and
coircompost) and the results are in table 29. Media T3 was most suitable for early sprouting of seeds of Rhopaloblaste
augusta. However, the seedling growth and vigour were maximum in the media T1 (Sand+ vermicompost +
coircompost).
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Table 29: Seed germination and seedling growth of the palm

Days Days to | Seedling 112 ;)v(:; Root No of | Seedling | Seedling | Leaf Leaf (;l;hl:::::ss
Trts to 50% 100% Length or Length | primary girth weight | length | width proo ¢ ry
sprouting | sprouting | (cm) sI;e d (cm) roots (cm) @ (cm) (cm) )
T1 60.4 83.2 314 2.8 31.0 4.6 2.6 5.2 27.6 18.2 1.0
T2 74.0 89.4 31.2 1.4 13.7 3.6 1.7 2.2 27.0 13.0 0.8
T3 49.2 70.6 274 1.8 16.2 4.0 1.3 3.1 25.6 10.2 0.7
T4 56.8 80.2 25.8 1.0 18.0 3.6 1.4 2.1 23.2 11.8 0.7
T5 61.6 88.0 28.8 1.4 17.2 3.2 1.4 2.1 26.6 10.2 0.6
CcvV 7.4 32 9.3 23.8 242 17.7 13.5 22.1 8.19 13.9 23.5
CD 6.1 3.5 3.6 0.5 6.3 0.9 0.3 0.9 2.9 2.4 0.2
(0.05)

Growth and development of gerbera varieties in different growing environments

Gerbera varieties, Arka Ashwa and Arka Nesara procured from I[IHR, Bengaluru are grown in different growing
environments like low cost shade house and polyhouse. The varieties of gerbera are planted in the two growing
environments and the experiment is at initial stage

Growth and yield of Alpinia and tuberose in different shade levels

A new experiment was conducted in A/pinia and tuberose to study the growth and flowering in different shade
levels. Early flowering was observed in open sunlight in both tuberose (62.8 days after planting) and Alpinia (71.3

Plate 30: Early flowering in Alpinia and tuberose in open sunlight

Vaselife studies in Spider Orchid, Alpinia and Etlingera

Vaselife studies was conducted in different flower crops using 21 different treatments. It was observed that
Hi foliar solution @ 0.5% recorded maximum shelf life in Spider Orchid (7.5 days) (Plate 31) and A/pinia (7 days).
Silver Nitrate @ 20 ppm gave maximum (6 days) shelf life in Etlingera.
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Plate 31: Vase life studies in spider orchid
Marigold collection and evaluation

Three marigold accessions were identified from farmer’s field in which flowering was observed throughout the
year. The seeds of four accessions are collected and are under evaluation in field. Three released varieties of marigold
released from IARI, New Delhi namely Pusa Arpita, Pusa Bahar and Pusa Deep were procured for evaluating their
performance under Andaman condition. Early flowering (26.5 days after transplanting) was recorded in Pusa Deep
followed by 31.3 days in Pusa Arpita (Plate 32). Pusa Bahar did not perform well under our Island condition.

Plate 32: Early flowering in marigold varieties

All India Co-Ordinated Research Project (AICRP) on Flowers

V. Baskaran

Evaluation of new entries of china aster

The new entries of china aster, namely Arka Aadhya, Arka Archana, Arka Kamini, Arka Poornima were
evaluated (Plate 33) with check varieties Local Pink and Local White for the third year experimental trial. Due
to heavy rains, the crops did not perform well when sown in different month intervals till December, 2018. The
seedlings transplanted in the month of February, 2019 are performing well and the flowering initiated in the tested
varieties. Early flowering is observed in the varieties Arka Kamini (30.3 days after planting) followed byArka
Archana (44.5 days).
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Plate 33: Performance of China Aster varieties

Performance evaluation of Jasminum nitidum
Jasminum nitidum was collected from TNAU, Coimbatore and their performance was studied in the Island along

with other species of jasmine collected from Local and Western Ghats. Early flowering was observed in Jasminum
nitidum(54.6 days after transplanting) with profuse flowering. The different Jasminum species conserved at the

Institute are shown in Plate 34.
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J. acuminatissimum

J. malabaricum
Plate 34: Performance of Jasminum spp
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Development and Standardization of Dus Characteristics Procedures for Noni
(Morinda citrifolia 1.)

|. Jaisankar

All the mother blocks of released noni reference varieties viz., Samapada, Sanjivini, Rakshak and Sanjivini
were maintained at Garacharma farm with implementing timely silvicultural activities like, weeding, earthing up,
fertilizer application and pruning. A new block of three varieties of noni have been developed and maintained at
Garacharma farm for its evaluation. Further, three new accessions of Noni were collected from Terassa, Katchal
and Little Nicobar Islands and conserved. Growth observations of all reference varieties were recorded and the
results revealed that highest height, DBH and number of branches recorded in CARI-Sampada (7m, 9.8cm and 21
respectively) followed by CARI Sanjivini. The monthly fruit yield observation revealed higher fruit yields in the
month of July-2018 to October 2018 in CARI-Samridhi (31 kg/tree) followed by CIARI Sampada (30 kg/tree),
CIARI Sanjivini (29 kg/tree) and the lower fruit yield was recorded in CIARI Rakshak (15 kg/tree).

Noni released variety (Samapada, Sanjivini and Sanjivini) seedlings were planted at Dollygunj, Chidiyatapu and
Mithakari (around 15 acres) for evaluation of its growth and yield performance at private farming area. The planted
seedlings were mulched with coconut husk and modified planting systems were also carried out for protecting the
seedlings from drought. Under the modified ridges and furrow system planting of noni seedlings on the ridges
protected the seedlings from water stagnation and the yield observation showed that the highest yield of 27 kg/tree/
year compared to intercrop of noni under banana (22 kg/tree/year) (Plate 35).

Plate 35: Modified ridges and furrow system planting of noni

Enriching Coconut Plantations of Andaman and Nicobar Islands through
Augmentation of Indigenous Multipurpose Tree Resources

I.Jaisankar, B. Augustine Jerard, T. P. Swarnam and V. Damodaran

To evaluate the biomass production potential of different multi purpose trees (MPT’s) under coconut garden, an
experiment was initiated with the following MPT’s. Sesbania grandiflora, Leucaena leucocephala, Dendralobium
undullatum, Pterocarpus dalbergioides, Bahuinia spp, Sterculia villosa, Casuarina equisetifolia, Morinda citrifolia,
Sagaria elliptica, Diospyros marmorata, Callophyllum inophyllum and Pongamia pinnata. The experiment was
initiated at Garacharma Research Farm of the Institute in the month of August 2018. The initial soil samples were
collected and analysed for the NPK content so as to study the impact of multipurpose trees on soil properties.
Germination percentage and gap filling of the MPT’s have been carried out. The growth observations of MPT’s
were recorded at bimonthly interval. The observations showed that at the initial period of growth there was no
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significant difference among the MPT’s growth. The results revealed that the soil available nitrogen ranged from
177 kg/ha to 190 kg/ha, phosphorous ranged from 15.0 kg/ha to 16.4 kg/ha and potassium ranged from 84.6 kg/ha
to 96.5 kg/ha.

Regeneration and Molecular Characterization of Andaman Padauk (P dalbergioides)

|.Jaisankar, B. Augustine Jerard and Nabanitha Ganguly

Padauk (Pterocarpus dalbergioides Roxb.) belonging to the family Fabaceae is the principal timber tree endemic
to the Andaman not occurring even in the Nicobar group of Islands nor in the rest of the world. The wood, which
is used for innumerable purposes, varies in colour. Trees with Burr formation and trees with less sap wood occur
interspersed in the same habitat suggests that both the characters are under strong genetic control and needs to be
identified and mass multiplied. The species has been over exploited during the fast systems of management coupled
with unabated smuggling has led to the depletion of Padauk. It is essential for the conservation of P. dalbergioides to
encourage the ex situ plantations, which require large-scale elite planting materials. The production of vigorous and
healthy seedlings by vegetative means would enhance forest management through enrichment planting especially
for species that are threatened and also in a short span of time, by in vitro propagation. To restore the species to its
pristine position there is a need to standardize seed and vegetative propagation strategies for mass multiplication
and ex sifu conservation of superior quality phenotypes. Against this backdrop, the current study is proposed to
mass multiplication through seed and vegetative propagation, molecular characterization and ex situ conservation
of this species in the interest of current national importance. The project has been sanctioned by Department of
Biotechnology, Ministry of Science and Technology, Government of India by December 2018 (DBT sanction order.
No. BT/PR29179/FCB/125/7/2018. Dt. 21.12.2018). Initial exploratory survey work for identification of plus trees
conducted from South Andaman District and identified seven plus trees. Seeds and stem cuttings were collected
from selected trees pretreated and planted in nursery for further evaluation. First sprouting from stem cuttings were
observed sixteenth day after planting (Plate 36).

Plate 36: Padauk propagation (a) Coppice of selected plus tree, (b) Pretreated Stem cuttings of Padauk tree under
nursery for evaluation
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Planting Material Production in Horticultural Crops

B. Augustine Jerard, V. Baskaran, K. Abirami, V. Damodaran, |. Jaisankar, Ajit Arun Waman,
Pooja Bohra, Soobedar Yadav and S.K.Zamir Ahmed

This is a new project launched during 2018-19 focusing on strengthening the quality planting material in selected
and targeted horticultural crops for the benefit of stakeholders. The planting material production was taken up
during this period in plantation crops (coconut, arecanut), spices (Black Pepper, Nutmeg, clove, cinnamon, ginger,
turmeric), fruits (dragon fruit, west Indian cherry, carambola, bael, Garcinia, acid lime), vegetables (broad dhaniya,
poi, amaranthus, brinjal, coccinea), tuber crops (sweet potato, greater yam, tapioca), flowers/ ornamental plants
(Marigold, tuberose, anthurium, orchids, foliage plants etc) and forestry/industrial crops (Noni, multi-purpose tress
etc). The planting material of these targeted crops and plants were sold or distributed to the stakeholders including
farmers.

The mother blocks of coconut, arecanut, Guava, sapota, dragon fruit, garcinia spp, carambola, tree spp,
ornamental plots, spices and medicinal plant conservatory maintained under different ongoing projects were used
for producing planting materials. New area has been cleared within the horticulture farm for establishment for
selected mother plants in targeted trees and fruits. The planting material production in spices was also undertaken
under the CSS-MIDH on spices which has been reported under the project. During the reporting period, about
9250 units of elite planting material of horticulturally, important crop/tree as listed of aboveand about 950 kg of
seed tubers/ rhizomes of Elephant Foot yam, ginger and turmeric were produced and supplied to the needy farmers
excluding the spices planting material produced under CSS-MIDH programme.Over 17500 planting materials
of coconut, arecanut, noni, minor fruits and spices are in the nursery at various stages and being maintained for
distribution in the coming season (Plate 37).

Plate 37: Noni (Morinda citrifolia) seedling production

One thousand six hundred (1600) cuttings of improved varieties of black pepper were multiplied through vine
cuttings, of which 1,351 plants were sold to the farmers (Plate 38). About 500 air layers of superior types of
cinnamon and tejpat were produced (Plate 39), of which 94 were distributed to the farmers, while remaining are
under hardening. In case of underutilized fruits, 650 seedlings of Garcinia species, West Indian cherry, blood fruit
and bael were produced, of which 42 were distributed to the stakeholders. To facilitate strengthening of the activity
of planting material production of perennial horticultural crops, a polyhouse has been renovated with misting and
sprinkler irrigation facilities at Garacharma farm and another polyhouse was renovated at Sipighat farm. As the
availability of good soil mixture for polybags is becoming an issue in the Islands, a trial on coir pith composting
using poultry manure has been initiated to promote and use of soilless media for plant propagation and distribution.
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Plate 38: Planting material of black pepper being Plate 39: Air layering in tejpat for distribution to
loaded for transportation to North Andaman farmers

Germplasm Collection and Augmentation from Andaman and Nicobar Islands - joint
Exploratory Survey with Teams from ICAR- NBPGR and ICAR-IISR

B. Augustine Jerard, I. Jaisankar (ICAR-CIARI) Joseph John, Pradheep, K (ICAR-NBPGR)
and V.A. Mohammed Nissar (ICAR-IISR)

A joint exploration survey was conducted by scientists from ICAR-CIARI and ICAR- NBPGR during January
2018 in parts of Great Nicobar Biosphere Reserve from 11.01.2018 to 31.01.2018 and the team has collected 88
crop wild relatives. Some of the collections viz., Piper spp, Mangifera spp, Knema spp, Dioscorea spp., Gingiber
spp.,wild edible fruit species, fodder species, Jasminum spp., wild banana, Garcinia spp., Arecanut and Mango-
ginger were conserved at ICAR-CIARI, remaining accessions were deposited and conserved at ICAR- NBPGR,
Thrissur and New Delhi. Among the collections made, twenty-eight well established accessions were allotted IC
numbers from ICAR- NBPGR, New Delhi and the rest are under various stages of conservation and multiplication.

Subsequently, the full team as above has undertaken another joint exploration and collection mission targeting
horticulturally important crop wild relatives from Great Nicobar, Little Nicobar and Noncowrie group of Islands
w.e.f. 10.01.2019 to 10.02.2019. The work has assumed national importance as documentation and collection of the
plant biodiversity from hitherto unexplored areas has been considered the key for strengthening the conservation
and utilization of Island plant biodiversity. Through this collection mission, a total of 213 important wild/cultivated
horticulturally important plant species comprising several accessions of Mangifera spp, Piper spp, Artocarpus spp,
Garcinia spp, wild Musa spp, different wild cucurbits, a rare ash gourd, ginger, turmeric, Alocasia spp, Colocasia
spp, greater yam, sweet potato, Bixa sp, different endemic leafy vegetable plants, orchidaceous plants, edible fern
species, Casuarina spp, Cardia sp, Myristica spp, Rhopaloblaste sp, Bentickia nicobarica, wild/ cultivated Areca
spp, Syzigium sp, Alpinia sp, Amorphophalus sp, wild Jasminum spp, Citrus spp, Vigna marina, Etlingera spp,
Eclipta alba, Knema andamanica, Moringa sp, Morinda citrifolia and Horsfeldia irya. A set of all these collections
were planted at [ICAR-CIARI and at NBPGR, Thrissur for further conservation (Table 30, 31 and Plate 40).

Table 30: Number of collections made from Great Nicobar little Nicobar and Noncowrie group of Islands

Place Number of collections
Galathea forest 6
Galathea forest to towards Indira point 10
Galathea II
Shompen Hut
Pillow Millow 10
Makachua 22
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Place Number of collections
Pilopancha and Thomas Tikry 9
Afra Bay and Kondul Island 13
Vijay nagar and Sastri nagar 9
Chingan forest 3
Bada Enaka, Vikas nagar and Pilpillow 22
Champin Island 10
Hitui 11
Katchal Island 33
Theresa Island 34
Trinket Island 6
Munak 2
Total 213

Table 31: List of accessions collected from Great Nicobar and Noncowrie group of Islands

e
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Col?lgz;g'olilo. Name of the species Co?lec:;z'ol/\lo. Name of the species
AJIJPN/19/ 12.01.2019 (Galathea) 123 Citrus reticulata
90 Dioscorea piscotorum 124 Citurs auritipolium
91 Eclipta alba 125 Pandanus amarillifolius
92 Dioscorea sp 126 Piper betle
93 Piper pedasallosum 127 Casuarina equisetifolia
94 Piper sp 128 Vigna marina
95 Tinospora cardifolia 18.01.2019 (Makachua)
13.01.2019 (Towards Indira point) 129 Cissus ripens
96 Horsfeldia glabra 130 Cerbera mangas
97 Knema malayana 131 Mangifera comptosperma
98 Zizupus horsfeldie 132 Jasminum elongatum
99 Piper clapiatum 133 Knema globularia
100 Piper betle 134 Garcinia nervosa
101 Piper betle 135 Alpinia congigera
102 Piper pedusallosum 136 Dioscorea spp
103 Cissus ripens 137 Piper spp
104 Unidentified 138 Piper pedesellasum
105 Myristica andamanica 139 Piper betle
14.01.2019 (Galathea II) 140 Myristica andamanica
106 Garcinia nervosa 141 Mpyristica andamanica
107 Musa inandamanensis 142 Myristica andamanica
108 Amorphophalus 143 Capsicum
109 Piper (wild) 144 Curcuma longa
110 Dioscorea bulbifera 145 Musa wild
111 Pinnanka manii 146 Etilingira
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Coﬁzz't(l)\iol(lo. Name of the species Coﬁec;iol/\lo. Name of the species
112 Dioscorea nimularia 147 Citrus lemon
113 Eclipta alba 148 Citrus medica
16.01.2019 (Shompen Hut) 149 Osimum sanctum
114 Piper spp 150 Vegetable cowpea
115 Syzigium gratum 19.01.2019 (Pilopancha)
116 Piper spp 151 Artocarpus pidangularis
117 Piper wild 152 Osimum sanctum
118 Tinospora cardifolia 153 Horsfeldia irya
17.01.2019 (Pillowmillow) 154 Curcuma spp
119 Leafy vegetable 155 Citrus
120 Garcinia 156 Citrus aurantifolia
121 Alpinia congigera 157 Aristolochia tagala
122 Curcuma rubesense 158 Colubrina asiatica
159 Eclipta alba 197 Xanthosomasagitrifolium
20.01.2019 (Afra Bay) 198 Bentinckia sp
160 Garcinia nervosa 199 Colocasia esculenta
161 Dracontomelon dao 200 Morinda citrifolia
162 Piper spp 201 Zingiber sp
163 Vigna marina 202 Abelmoschus moschatus
164 Alpinia sp 203 Dioscorea nummularia
165 Eclipta alba 204 Curcuma longa
21.01.2019 (Kondul Island) 205 Etilingira fenzlii — white colour
166 Vigna marina 206 Gardenia sp
167 Knema laurina 207 Trichosanthes quinquangulata
168 Garcinia dubius 208 Myristica andamanica
169 Garcinia sp 209 Horsfeldii glabra
170 Mimosops sp 210 Lemon grass
171 Artocarpus chama 211 Garcinia hombroniana
172 Piper pedicellosum 28.01.2019 (Champin Island)
173 Etlingera sp 212 Artocarpus sp
174 Artocarpus peduncularis 213 Alocasia macrorhizos- Purple
175 Piper sp 214 Syzygium Clove relative
176 Dioscorea sp 215 Areca triandra
177 Tacca laentopetaloides 216 Cucumis melo sub sp. Agrestis
178 Zingiber sp 217 Buchanania splendens
23.01.2019 (Vijay and Shastri Nagar) 218 Horsfieldia irya
179 Musa inandamanensis 219 Turmeric
180 Musa inandamanensis 220 Syzygium Jamun relative
181 Cinnamomum verum 221 Cajanus scarabaeoides
182 Moringa oleifera 29.01.2019 (Munak and Hitui)
183 Eclipta prostate 222 Syzygium jambos
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cﬁf;ﬂ%o. Name of the species Coﬁg;ioll\lo. Name of the species
184 Carchorus aestuans 223 Solanum lasiocarpus
185 Tephrosia purpurea 224 Alpinia conchigera
186 Echinochloa acolona 225 Dioscorea bulbifera
187 Eclipta alba 226 Garcinia humbroniana
25.01.2019 (Chingan Forest) 227 Alpinia conchigera
188 Myristica andamanica 228 Artocapus gomegianus
189 Knema malayana 229 Sterculia cordata
190 Diospyros undulate 230 Garcinia humbroniana- sweet
JPJ/19/ 27.01.2019 (Bada Enaka) 231 Cordia grandis
191 Sida sp 232 Meeta Bhaji
192 Dioscorea glabra 233 Garcinia hombroniana- Sour
193 Piper betle 234 Colocasia esculenta
194 Eclipta alba 235 Artocarpus peduncularis
195 Colocasia esculenta- Purple 236 Horsfieldia glabra
196 Colocasia esculenta- Green 237 Garcinia hombroniana
238 Parsiflora suberosa 02.02.2019 (Therassa)
30.01.2019 (Katchal) 278 Rhynchosia sp
239 Vigna sp 279 Indigofera sp
240 Dioscorea sp 280 Solanum lasiocarpus
241 Garcinia hombroniana 281 Brinjal spiny
242 Ziziphus horsfieldii 282 Bixa orellana- White flower
243 Artocarpus chama 283 Colocasia esculenta
244 Artocarpus gomezianus 284 Oropea katschallica
245 Artocarpus communis 285 Vegetable cowpea
246 Ginger 286 Dioscorea esculenta
247 Turmeric 289 Dioscorea bulbifera
248 Mango ginger 290 Colocasia esculenta
249 Zingiber sp 291 Dioscorea alata- purple
250 Zingiber wild 292 Dioscorea alata- Kuping
251 Tinospora cordifolia 293 Dioscorea alata
252 Madhuca butyraceoides 294 Sweet potato
253 Meetha Baji 295 Syzigium sp (Clove relative)
254 Mangifera nicobarica 296 Vigna sp
255 Mangifera camptosperma 297 Ash gourd (Wild)
256 Knema spp 298 Primitive brinjal
257 Dimocarpus longan 299 Solanum lasiocarpus
258 Dioscorea piscatorum 300 Artocarpus chama
259 Dioscorea glabra 301 Piper wild
260 Tricosanthus quinquangulata 302 Cordia subcordata
261 Alocasia macrorhizos 04.02.2019
262 Colocasia esculenta 303 Citrus aurentifolia
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Col;cef:.t(l)\iol(lo. Name of the species Coﬁec;z'ol/\lo. Name of the species
263 Colocasia esculenta 304 Knema sp
264 Xanthosoma sagiffolium 305 Vernonia sp
265 Acorus calamus 06.02.2019
266 Amaranthus dubius 306 Eclipta alba
267 Trichosanthes tricuspidata 307 Castor
268 Knema sp 308 Brinjal- Spiny

01.02.2019 (Therassa) 309 Triphasia trifoliate

269 Abelmoschus moschatus 310 Garcinia hombroniana
270 Cajanus scarabaeoides 311 Eugenia sp
271 Cucurbit- red fruit 06.02.2019 (Munak)
272 Curcuma rubascens 312 Artocarpus peduncularis
273 Sesbanis javanica 313 Musa sp
274 Sesbania cannabina 07.02.2019 (Kamorta)
275 Luffa aegyptiaca 314 Syzygium sp
276 Corchorus aestuans 315 Meetha Baji
277 Mucuna puriens
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a) Piper clipiatum
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¢) Garcinia spp (d) New wild Musa sp
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(e) Mangifera nicobarica (f) Mangifera camptosperma
Plate 40: Few new collections made from unexplored areas of Nicobar district

Organic Vegetable Production
V. Baskaran and K. Abirami

A pilot project was undertaken for production of vegetable crops organically using biowaste decomposer and
other organic inputs. The entire vegetable production was done in modified planting system with organic media.
Two varieties of Okra Arka namely Anamika and CO4 were evaluated for their growth and yield under modified
planting system (Plate 41). The growth and yield of CO4 variety of bhendi was significantly higher with maximum
plant height (140.6 cm), single fruit weight (34.5 g) and per plant yield (860.3 g) when compared to Arka Anamika
(plant height (98.3 cm), single fruit weight (17.5 g) and per plant yield (480.3 g)).

CO2 variety of brinjal evaluated with the local accession collected in modified planting system under organic
production. The fruit weight (129.2 g per fruit), and yield per plant were maximum in the local accession (3.16 Kg
per plant) and the crop is still in the field. The plants were healthy in the local accession when compared to the CO2
variety. No pest and disease incidence noticed so far.

Plate 41: Field view of organic Okra production
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Augmenting Rice Productivity through Varietal Purification of Popular Land Races
R. K. Gautam, P. K. Singh, S. K. Zamir Ahmed, K. Sakthivel, S. Swain and Pooja Kapoor

PPVFRA Registration of Karen rice varieties

The traditional varieties of rice grown by Karen community in Middle Andaman as characterized and purified
during previous years were facilitated for registration with the Protection of Plant Varieties and Farmers’ Rights
Authority (PPVFRA), Govt. of India, New Delhi. Consequently, following 5 unique rice land races have been
registered as farmers’ varieties by PPVFRA (Table 32). The registration certificates were given by Shri. Radha
Mohan Singh, Hon’ble Union Minister of Agriculture & Farmers’ Welfare to Saw Saytha, President Karen Welfare
Association on February, 2018 during Regional Agriculture Fair in ICAR-CIARI, Port Blair (Plate 42).

Table 32: Details of registration of Karen rice varieties in favour of applicant Karen Welfare Association

PPVFRA Denomination
SI. . . .. . Date of
Registration | Application No. of Traditional . .
No . Registration
No. Varieties

1 |2210f2017 |[F542 OS573 14 892 |Black Burma 11-07-2017

2 |2220f2017 |F543 0S594 14 893 |Khushbayya 11-07-2017

[

3 21902017 |F544 08575 14 894 |White Burma | 11-07-2017 | pje 42: Felicitation by Hon'ble

Minister of Agriculture & Farmers’
4 |3080f2017 |F5450S576 14 895 |Mushley 27-11-2017 | Welfare during RAF at Port Blair

5 [2200f2017 |[F546 OS577 14 896 |Nyaw-in 11-07-2017

Evaluation of Black Burma and Khusbuyya lines in Karen village, Mayabunder (North & Middle Andaman)

Based upon previous years’ performance of intra-varietal selections, 5 elite lines each of two Karen rice varieties
Black Burma and Khushbuyya were evaluated along with local check variety, CARI Dhan 5 in three replication
under RBD design following plot size of 8.4 m? without any fertilizer application at Webi village, Mayabunder.
Though no significant differences for grain yield were recorded among selections of both traditional varieties, the
best grain yield performance (t/ha) of the selection BB13-79 (2.26) followed by BB13-1 (2.18) and BB13-40 (2.10)
was recorded in case of Black Burma. Similarly, among Khushbuyya lines, KU-65 line produced maximum grain
yield (2.29 t/ha) ton/ha followed by KU13-10 and KU13-51 (1.85 t/ha).

Front line demonstrations and seed production of CIARI Dhan 8 and CIARI Dhan 9

Front line demonstrations (FLDs) were conducted for CIARI Dhan 8 and CIARI Dhan 9 rice varieties in the field
of 15 farmers growing C14-8 rice variety in North & Middle Andaman. In general, farmers gave good feedback in
terms of important characters of new varieties in comparison with C14-8 (Table 33). Though the exact grain yield
could not be measured, the average estimates across farmers fields revealed that CIARI Dhan 8 gave grain yield
of 3.2 t/ha against 2.0 t/ha of farmers’ own C14-8. Similarly, CIARI Dhan 9 yielded about 2.6 t/ha in comparison
with farmers’ C14-8 (2.1 t/ha). A total of 91 kg and 165 kg Breeder Seed of CIARI Dhan 8 and CIARI Dhan 9
respectively have been produced during Kharif 2018-19 to meet seed demand.
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Table 33: Performance of CIARI Dhan 8 and CIARI Dhan 9 varieties in FLDs

Attribute CIARI Dhan 8 | Farmers’C14-8 | CIARI Dhan9 | Farmers’ C14-8
(&) () (6) “)
Visual crop performance * 1.7+0.33 4.740.45 1.3+0.3 2+1.0
Disease/pest problem 3.9+0.35 54+0.53 3.3+0.3 4+0.6
Lodging 8.8+0.22 8.5+0.32 9.0+0.0 9+ 0.0
Grain type 2.3+0.33 4.25+0.36 3.7+0.7 4.5+1.3
Estimated Grain Yield (t/ha) 3.2+0.4 2.0+0.3 2.6+0.3 2.1+0.3

Figures in parenthesis denote number of farmers grown this variety,
* SES: 1-9 scale, 1: Best, 9: Poorest.

Stress Tolerant Rice for Poor Farmers of Africa and South Asia (A & N Islands, India)
R. K. Gautam, P. K. Singh, S. K. Zamir Ahmed and A. Velumurugan

Salinity Tolerant Breeding Network Trial (STBN)

A total of 96 rice genotypes contributed by different salinity research centres in India were evaluated under
STBN 2018-19 trial at Creekabad village, Port Blair, South Andaman district under salinity (ECe~3.8 dS/m and
ECiw~5.22 dS/m) conditions in sandy loam soil near the sea shore area having frequent high tides. The latitude
and longitude of the field was 11°39.11" N and 92°44.44" E, respectively with the elevation of 4 m from the mean
sea level. The experiment was conducted with one local check variety, CARI Dhan 5 and 5 national checks viz.
CST 7-1, CSR 27, NSICRC 222, CSR 10 and CSR 36 along with susceptible check, Pusa 44 in Augmented Block
Design with 4 blocks. The gross plot size of 4 m* was followed by planting on 3™ July, 2018 with a row spacing of
20 cm and plant spacing of 15 cm. The recommended doses of fertilizers was applied @ 90 kg/ha N, 60 kg/ha P O
and 40 kg/ha K O during the crop growth period. The data were recorded for plant height, days to 50% flowering,
tillers/plant, productive tillers/plant, panicle length, spikelet fertility, filled grains, grain yield (t/ha) and phenotypic
acceptability scores. Significant variability was observed in the genotypes for all traits recorded except number of
tillers. The grain yield data revealed that genotypes viz. CSR2016 IR18-1 and KS-12 were found to be significantly
better (3.17 t/ha) than the best check, CST 7-1 (2.13 t/ha) under the tested salinity conditions of the Island agro-
ecosystem. A compilation of results revealed the following promising rice genotypes as best under tested salinity
conditions during last 5 years for Andaman & Nicobar Islands (Table 34).

Table 34: Promising salt tolerant rice varieties for Andaman and Nicobar Islands

Year (E CSiavtri:l(iltSy/m) pH Farmers’ preferred salt tolerant varieties
2014 6.8 5.5 CARI Dhan 6, NDRK11-14

2015 4.0 5.5 IR84645-305-6-1-1-1, IR87938-1-1-2-1-3-B

2016 5.0 5.5 RP 4353-MSC-38-43-6-2-4-3 and CARI Dhan 5

2017 43 7.8 CSR2016 18-15 and CSR2016-IR18-2

2018 5.5 7.8 CSR2016 IR18-1 and KS-12

Seed production and dissemination of salt tolerant rice varieties

A total of 37.60 quintal truthfully labelled seed of salt tolerant rice varieties CARI Dhan 4 (8.00 q), CARI Dhan
5 (11.00 q) and CSR36 (18.60 q) as produced during last year was distributed in different Islands.
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The Global Rice Array: India Partnership to Strengthen Global Phenomics Network
R. K. Gautam, P. K. Singh, K. Sakthivel & K. Venkatesan

International Rice Research Institute, Philippines is leading the CGIAR Research Program (CRP) on rice which
has 5 flagship projects. The flagship project 4 (FP4) is on “Global Rice Array (GRA)” with 5 clusters of activities
(CoA). GRA is a global network of field laboratories and trial sites, which aim to characterize and monitor the
environments, conduct crop/ pathogen trials and develop models to quantify and map the impact of abiotic/biotic
factors on yield. Its main goal is to establish a Global Rice Array to provide phenomics, genomics and environmental
information to the rice breeders as well as target ideotypes for accelerating development of better adapted varieties
worldwide especially in view of emerging climatic scenario.

A twice replicated GRA trial of “Antenna Panel” consisting of 58 genetically diverse genotypes originating
from different countries was conducted at Bloomsdale Farm of ICAR-CIARI, Port Blair during 2018-19 in a plot
size of 2.88 m? (12 plants /row, 6 rows/ plot and 20x20 cm spacing) without additional spacing after each plot.
Significant differences were recorded among genotypes for the grain yield performance which is also shown in Fig.
11. Among all the genotypes, IRRI 154 produced the maximum grain yield (3.5 tons/ha) followed by Sahel 134 &
N 22:IRGC 19379-1 and BR28 (3.3tons/ha). On the other hand, 2 genotypes, Manaw Thukha and OM4900 could
not survive after the transplanting.
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Fig. 11: Grain yield performance of Global Rice Array lines during Kharif 2018-19

ICAR Seed Project - Seed Production in Agricultural Crops
P. K. Singh and R. K. Gautam

Nucleus and breeder seed production

A total of 26 kg of Nucleus Seed of 9 rice varieties (CARI Dhan 1, CARI Dhan 2, CARI Dhan 3, CARI Dhan
4, CARI Dhan 5, CARI Dhan 6, CARI Dhan 7, CARI Dhan 8 and CARI Dhan 9) and 157 kg of Breeder Seed of
12 varieties were produced at Bloomsdale Research Farm, ICAR-CIARI, Port Blair during Kharif 2018. Moreover
0.5 Kg TFL seed of CARI Brinjal 1 and CARI Brinjal 2 were also produced during Rabi 2018-19 (Plate 43 a).

Farmer’s participatory seed production

Under farmers participatory seed production 59.42 quintal Truthfully Labelled (TFL) Seed of 9 rice varieties
(CARI Dhan 2, 4, 5, 6 7, 8, 9, CSR36 and Gayatri) was produced at Keralapuram, Madhupur, Pinakinagar and
KVK-CIARI, Nimbuder, North Andaman during Kharif 2018 (Plate 43 b & c). Besides that 4.01 quintal TFL seed
of 4 Mungbean varieties (CIARI Mung 1, 2, 3 and 4) and 2 varieties of Urdbean (CIARI Urd 1 & CIARI Urd 2)
was produced at Diglipur during Rabi 2018-19.
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Plate 43: Seed production of Rice a) Field view of Breeder seed of rice, b) Farmers participatory seed
production of rice ¢) Farmers visit at CARI Dhan 6 rice variety field

Seed Day conducted

Seed day on Technology application of promising High Yielding Varieties of rice was conducted at Rangat,
Sundergarh, North & Middle Andaman and KVK-CIARI, South Andaman during Kharif 2018. During the
programmes total of 17 quintal seed of CIARI Rice Varieties CARI Dhan 4, 5, 6, 7, 8 and 9 were given to the 197
farmers under FLDs. This program was conducted with the collaboration of KVK, Nimbudera, North and Middle
Andaman, KVK, Port Blair, South Andaman and Social Science Section, CIARI.

Similarly Seed day on Promoting high yielding varieties of pulses at North & Middle Andaman through FLDs
were conducted at Long Island, North and Middle Andaman during Rabi, 2018-19. During the programme, 1.0
quintal seed of HY Vs of pulses (CARI Mung 1, CARI Mung 2, CARI Mung 3, CARI Mung 4, CARI Urd 1 and
CARI Urd 2) were given to the 62 farmers under FLDs.

Trainings and field day imparted

Two trainings and one Field Day were organised on various aspects of quality seed production and management
of rice and pulses in North & Middle Andaman during 2018-19 (Plate 44). Altogether, 96 farmers were participated
and benefited from the trainings.

Plate 44: Field day on farmer’s participatory seed production (a), Seed day (b) and Rice seed distribution
during seed day for FLDs (c).

Seed sale and distribution

A total of 0.80q Truthfully Labelled Seed of HY Vs of Pulses were supplied to the Department of Agriculture.
However, 18 quintal TFL seed of rice varieties (CARI Dhan 4, CARI Dhan 5, CARI Dhan 6, CARI Dhan 7, CARI
Dhan 8, CARI Dhan 9 and CSR 36) and 1.0 quintal seeds of pulses (Green gram and black gram) were distributed
to the farmers of North and Middle Andaman under FLDs during Kharif 2018-19. Moreover under Schedule Tribe
Component (STC) programme, 15 quintal rice and 1.27 quintal pulses seed were given to the farmers of Hut bay,
Campbell Bay and Car Nicobar farmers.
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Genetic Improvement of Rice for Higher Productivity in Andaman and Nicobar
Islands Conditions

P. K. Singh, R. K. Gautam, B. Gangaiah, K. Sakthivel, T. Bharathimeena, S. K. Zamir Ahmed
and B. L. Meena

Evaluation of Multi-parental crosses

Eighty seven F| plants produced under eight-way crossing [GSR33/Gayatri/Khusbuyya/IRLONS50 (Female) x
CSR36/SPS26/IRBB60/IRLON2S5 (Male)] of parents having high yielding, wider adoptability, resistant to BLB
were evaluated in space planting (25 x 25 c¢m) in field conditions during Kharif 2018. F, seeds of individual
plants were harvested for growing F, generations. Likewise, F, generations of four-way crosses GSR33/Gayatri/
Khusbuyya/IRLON 50 and CSR 36/SPS26/IRBB60/IRLON 25 were also evaluated in space planting under rainfed
low land conditions. High genetic variability were observed for plant height, days to flowering, panicle length,
tiller/plant & yield/plant. Single panicle of individual plants (500 each) of above four-way crosses were collected
for growing F, generation (Plate 45).

Plate 45: Performance of progenies of multiple crosses in rice (a) F1 and (b) F2

Evaluation of elite rice lines under rainfed lowland conditions

Total of 18 improved lines of rice were evaluated under rainfed lowland conditions at Bloomsdale Research
Farm, Port Blair during Kharif 2018 (Plate 46). The experiment was conducted in RBD design with two checks
(CARI Dhan 6 and CARI Dhan 7) and planting was done at the spacing of 20 x 15 c¢cm in the month of July.
Observations were recorded for plant height, days to flowering (50%), panicle length (cm), tillers/plant, grain yield
(t/ha). Disease scoring was also done for BLB through artificial inoculation under field conditions. The results
revealed that all rice lines under study are medium duration and medium-statured, except ANR 41 (126c¢m). Panicle
length of rice lines ranged from 22 to 27 cm and the average number of tillers/plant observed as 6.9. The highest
grain yield (t/ha) was recorded for ANR 44 (5.58) followed by ANR 51(5.38) and ANR 49 (5.25) compared to best
check CARI Dhan 7 (5.04). However, highest average (2017-18 and 2018-19) grain yield were recorded only for
ANR 51 (5.16) over the best check (CARI Dhan 7) (5.11). While four lines viz. ANR 51 (5.16), ANR 43 (5.10),
ANR 47 (5.09), ANR 53 (5.09) and ANR 44 (4.97) were found superior compared to check variety CARI Dhan 6
(4.91). However, ANR 43, ANR 47, ANR 48, ANR 46 and ANR 58 showed resistances for BLB (Table 35).
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Table 35: The performance of elite rice lines under rainfed lowland conditions

S. Genotype DF | PH | NT | PL GY AV | BB | PAccP
No. 2018-19 | 2017-18 | GY
1 | ANRA41 74 | 126 7 25 471 472 | 471 | 5 1
2 | ANR42 78 | 118 7 26 4.54 446 | 450 | 5 1
3 | ANR43 87 | 103 7 25 4.96 524 | 510 | 1 1
4 | ANR 44 88 | 110 8 23 5.58 436 | 497 | 5 1
5 | ANR45 79 | 117 6 24 4.67 413 | 440 | 5 1
6 | ANR 46 75 | 105 6 22 4.54 444 | 449 | s 1
7 | ANR47 82 | 114 7 23 4.96 523 | 509 | 3 1
8 | ANR48 81 111 7 24 433 512 | 473 | 3 1
9 | ANR49 80 | 114 7 24 5.25 429 | 477 | 9 1
10 | ANR 50 80 | 114 7 24 4.79 488 | 484 | 5 1
11 | ANRSI 82 | 107 6 24 5.38 494 | 516 | 5 1
12 | ANR 52 73 | 116 6 26 471 477 | 474 | 7 7
13 | ANRS3 76 | 122 8 27 4.54 563 | 509 | 9 5
14 | ANR 54 78 | 127 6 25 3.75 528 | 452 | 5 1
15 | ANR 55 75 | 123 7 26 4.75 476 | 476 | 7 3
16 | ANR 56 76 | 122 8 25 429 529 | 479 | 3 3
17 | ANR 57 80 | 132 7 26 3.71 465 | 418 | 7 5
18 | ANR S8 88 | 123 7 26 4.29 533 | 481 | 3 1
19 | CARI Dhan7 91 | 129 8 26 5.04 518 | 511 | 3 1
20 | CARI Dhan 6 89 | 135 7 25 5.00 481 | 491 | 3 3
Mean 80.62 | 118.4 | 6.90 | 24.82 | 4.69 487 | 4.78
C.D. 299 | 1028 | 1.04 | 214 | 0.714 0.82
SE(m) 147 | 506 | 051 | 1.05 | 035 0.42
C.V. 224 | 523 | 9.08 | 518 | 9.09 8.24

DF= Days to flowering (50%); PH= Plant height (cm); NT= Tillers/ plant; PL= Panicle length (cm); GY= Grain yield (t/ha); Av. Gy= Average
grain yield; BB= Bacterial leaf blight; PAccP= Phenotypic acceptability

Plate 46: Field view of elite rice lines under rainfed lowland conditions during 2018-19
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Enhancing Pulse Productivity of Andaman and Nicobar Islands through Development
and Promotion of High Yielding and Stress Tolerant Varieties

K. Venkatesan, R.K. Gautam, K. Sakthivel, PK. Singh, B. Gangaiah, and S.K. Zamir Ahmed

Exploration, Collection and molecular characterization of V. marina

The South, Middle and North Andaman areas were explored for Beachpea. Leaf samples and cuttings of 15
Beachpea genotypes were collected from South Andaman [Chidyatapu; Manjery; Wandoor; Baludera (Baratang);
Harmindar bay (Little Andaman); Radhanagar and Kalapather (Havelock Island); Bharatpur, Lakshmanpur, Pearl
park (Neil Island)] and North and Middle Andaman of Lamia bay (Diglipur) (Table 36 and Plate 47). This species
was not found in the following areas such as Badabalu (Chidyatapu) and Corbyn’s Cove of South Andaman, Hut
bay area’s (Hut bay jetty, 7" Km, 11® Km, 16" Km) of Little Andaman, Kalipur, Arialbay, Ramnagar areas of
Diglipur (North Andaman) and Karmatang (Mayabandhar), Betapur and Long Island areas of Middle Andaman.
DNA of 15 collected V. marina genotypes and 5 checks [3 Urdbean varieties (LBG 752, VBN 7 and IPU-02-43)
and 2 Mungbean (LGG 544 and TARM 1)] were isolated for molecular characterization. Seven SSR primers
(CEDG007, CEDG087, CEDG288, CEDG102, cp04220, cp02909 and cp06039) related to stage-specific salinity
tolerance used for screening them. However, only two primers (CEDGO087 and CEDG007) showed polymorphism
among 20 Vigna genotypes. The details of SSR primers used, number of alleles deducted, PIC values and expected
hetero-zygosity (He) were presented in Table 37. The SSR marker profiles of Beachpea genotype was presented in
Fig. 2. The number of alleles detected per primer ranged from 1 to 3, whereas, the size of alleles ranged from 100
to 325bp. The PIC values ranged from 0.05 to 0.57 with an average of 0.33. The H_ values ranged from 0.375 to
0.612. Two SSR loci revealed PIC and H_ values higher than 0.40 and 0.50, respectively, and are CEDG087 and
CEDGO007.

Table 36: The passport information of Vigna marina genotypes collected from Andaman and Nicobar
Islands and the varieties of other Vigna species

Accession = Site of collection — Latoitude Longitude °E AIES
Village District N (m)
Vml ChidyaTapu South Andaman 11°29'431" 920 42'569" -2
Vm2 Manjery South Andaman 11°36'823" 92042'972" -
Vm3 Wandoor South Andaman 11°31'016" 92°39'244" -5
Vm4 Lamia bay (Diglipur) N & M Andaman 13°12' 192" 93°02'433" 8
Vm5 Kalapather (Havelock) South Andaman - - -
Vmo6 Kalapather (Havelock) South Andaman - - -
Vm7 Radhanagar (Havelock) South Andaman - - -
Vmg Radhanagar (Havelock) South Andaman - - -
Vm9 Baludera (Baratang) South Andaman 12° 08'005" 92048'021" -
Vml0 Harmindar bay (Hut bay) Little Andaman 10°33'617" 92033'316" -1
Vmll Bharatapur (Neil) South Andaman - - -
Vml2 Bharatapur (Neil) South Andaman - - -
Vml3 Lakshmanpur (Neil) South Andaman - - -
Vml4 Pearl park (Neil) South Andaman - - -
Vml5 Pearl park (Neil) South Andaman - - -
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Table 37: Details of the 4 SSR markers used for molecular characterization of 20 Vigna genotypes/ varieties

Annealin . Expected
SI. No. Marker Temperatugre dt:liltees d A“fll);; 7€ 1 PIC value hetertl))zygosity
§9) (He)
1 CEDGO007 52 3 125-175 0.424 0.503
2 CEDGO087 53 3 140-180 0.537 0.612
3 CEDG102 50 1 180 - -
4 cp04220 48 2 100-325 0.305 0.375

Plate 47 (A-F) : Vegetation of V. marina in natural condition across Andaman and Nicobar Islands A) ChidyaTapu, B)
Manjery, C) Wandoor, D) Lamia bay of Diglipur, E) Harminder bay of Little Andaman and F) Radhanagar beach of
Havelock Island

Fig. 12(a-b): SSR profiles of 20 Vigna genotypes/ varieties generated by selected polymorphic primers, CEDG007 and
CEDGO87 using individual DNA in which M denotes marker lane and 1-20 denotes genotypes lane
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Evaluation of Mungbean and Urdbean genotypes

Totally, 45 pulse genotypes (24 Mungbean and 21 Urdbean) including checks were evaluated during Rabi
season of 2018-19 at Garacharma field. The genotypes performing better than checks are listed in Table 38. The
following genotypes such as ANM-14-10 (11.3) and ANM-11-63 (11.0) of mungbean and ANU-12-02 (12.0),
ANU-11-29 (12.0) and ANU-11-09 (10.4) of urdbean performed over checks yielded over checks [TARM 1 (11.0)
and IPU-02-43 (8.2), respectively] in terms of yield per plant (g/plant).

Table 38: Performance of Mungbean and Urdbean genotypes during 2018-19 at Garacharma
field of ICAR - CIARI, Port Blair

Genotypes | DF | PH NCI | NPd/Pt | PdL NS/Pt GY
Mungbean
ANM-14-10 40 58.4 12.6 45.0 9.4 429.2 113
ANM-11-63 42 62.6 10.6 39.0 8.8 4369 11.0
ANM-11-05 38 53.6 8.8 274 7.6 2239 104
ANM-13-12 45 58.4 9.0 303 9.2 3293 9.5
ANM-12-02 41 51.8 9.0 315 9.5 3757 9.4
ANM-11-15 43 54.2 10.2 319 9.9 370.0 9.4
TARM-1 36 40.0 8.2 28.8 7.5 0.0 11.0
Urdbean
ANU-12-02 41 44.2 218 49.2 4.9 346.2 12.0
ANU-11-29 39 34.0 154 42.5 4.5 354.6 12.0
ANU-11-09 40 34.2 14.4 36.7 5.3 2582 10.4
ANU-11-34 39 252 10.8 30.8 4.7 218.0 8.0
1PU-02-43 37 27.6 14.2 39.2 4.6 271.9 8.2

Introduction, characterization and evaluation of Mungbean and Urdbean

Fifty accessions each of Mungbean and Urdbean received from NBPGR (Hyderabad) were introduced for
evaluation of high yield and different abiotic and biotic stress tolerance. Sowing of pulses genotypes including
checks (Mung-27; Urd-20) and NBPGR accessions (Mung-50; Urd-50) were done during Rabi season of 2018-19.

The characters to be observed are related to growth, yield, pest and diseases. Performance of Mungbean and
Urdbean on germination varied from poor to very good and satisfactory.

Isolation of Rhizobium in pulses

Total of 11 Rhizobium strains isolated from black gram and green gram samples collected from Garacharma and
Chouldhari fields and maintained for further analysis (Plate 48 a & b).

Plate 48: (a) Root nodules collected from Blackgram and (b) Isolated Rhizobium colonies
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AICRP — Mushroom
K. Sakthivel, N.C. Choudhuri, V.K. Pandey, Pooja Kapoor, R.K. Gautam and S. Dam Roy

The hybrid oyster mushroom strains obtained from Directorate of Mushroom Research (DMR), Solan were
evaluated for yield efficacy under Island conditions. Out of 16 hybrid strains tested, P-1808 showed better
performance in case of yield and bio-efficacy which was followed by P1802, 1804 and P18106. A total of two
training-cum-demonstration programs were conducted, in which around 90 farmers benefitted. In addition, around
225 spawns of CIARI Mushroom 1 (101), CIARI Mushroom 2 (75), CIARI Mushroom 3 (49) have been distributed
to Island farmers and Department of Agriculture through Institute spawn production unit.

Exploring Antimicrobial Peptide Genes in Developing Bioformulation for the
Management of Plant Disease of Andaman & Nicobar Islands (AMAAS)

K. Sakthivel, R.K. Gautam, V.K. Pandey, PK. Singh and K. Venkatesan

Screening for the presence of polyketide biosynthesis genes

Twelve multi-potential Bacilli identified earlier from different soils of A& N Islands were subjected to
amplifications and sequencing for the presence three polyketide biosynthesis genes to confirm/ understand its basic
behind broad spectrum antagonism against plant pathogens.

Farmer field evaluations of CIARI Bio — Consortia

Field evaluations of CIARI Bio - Consortia on bacterial wilt disease management in brinjal were carried out
in six different farmer fields of three districts in Andaman & Nicobar Islands. The fields were selected based on
initial record of severe incidence (30-60%) of bacterial wilt disease and the CIARI Bio-consortia treatments were
applied to notice the disease suppression and yield increase. The results from all the field experiments revealed that
the application of CIARI Bio-consortia suppressed the bacterial wilt incidence in brinjal fields to 85-99% in all the
fields throughout all the districts.

Characterization of Viral Diseases of Important Vegetable Crops of Andaman and
Nicobar Islands and Development of Eco-Friendly Integrated Disease Management
(IDM) Modules

K. Sakthivel, R.K. Gautam, PK. Singh, K. Venkatesan, V.K. Pandey, V. Baskaran, T. Bharathimeena
and Soobedar Yadav

The project aims to induce viral disease resistance in crop plants through Bacillus-mediated plant health
management approaches.

Sequencing of rpoB genes for species confirmation

Twelve multi-potential bacilli identified earlier from different soils of A& N Islands were subjected to
amplifications and sequencing of rpoB genes and confirmed at species level.

In-vitro temperature and salt stress tolerance assays

Also all the 12 bacilli were subjected to temperature and salt stress tolerance assays in vitro. In temperature
tolerance tests, Bacillus isolates could be revived in all three dilutions (107, 10 and 107) up to 50°C incubation
whereas in case of 55°C and 60°C, all the Bacillus colonies could be revived in dilutions above 107, In case of salt
stress tolerance tests, the results showed that all the isolates grew up to 4% NaCl concentration. In addition, the
results also revealed that 11 out of 12 isolates could tolerate 6% salt stress, whereas eight Bacillus isolates could
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tolerate 8% salt stress and the five isolates viz., SM4, Bs_Ane, Bs_ Adg, Cc_Ss and Wn_Ss showed regular growth
pattern at 10% salt stress.

In- vitro nutrient mobilization assays

In addition, all the 12 potential isolates were subjected to in-vifro nutrient mobilization analysis. The results
revealed Phosphorus (P) solubilization exhibited by 10 bacilli; Zinc solubilisation by 10 bacilli; Potassium (K)
solubilisation by 5 bacilli; N fixation in Norris medium by 3 bacilli and in Jenson medium by 7 bacilli.

Survey and characterization of chilli viruses

Survey conducted in 15 locations of South Andaman revealed 35-68% leaf curl disease incidence under natural
conditions. Symptomatic analysis revealed the presence of mild to severe curling of leaves, reduction of leaf size,
stunting of plant growth, clearing of veins and veinlets, thickening of leaves, enations and chlorosis. Infection
found on all crop growth stages starting from seedling to mature crop. As the crops were sheltering whiteflies,
begomo-viruses were suspected on the symptomatic samples. Leaf samples from fourteen symptomatic and three
asymptomatic plants were first tested for begomo-virus infection with Squash leaf curl virus (SLCV) antiserum
(DSMZ, Germany) through dot immune binding assay (DIBA) with help of ICAR-IIVR, Varanasi.

All the symptomatic samples were showed positive reaction for begomo-virus infection. Since the SLCV
antiserum can also react with other begomo-viruses, to confirm the identity of the virus, DNA was isolated from
the symptomatic leaf samples and analyzed by PCR with two universal primer pairs, Rojas F/ Rojas R and Beta01l
/ Beta02 to amplify ~1200 bp on DNA-A and complete (~1350bp) beta satellite genome, respectively. BLAST
analysis showed nucleotide highest identity (98%) with sequences of ToLCJoV isolates from Bangladesh and India
and 92% identity with tomato leaf curl Joydebpur beta-satellites (ToLCJoB) from India.

SUCCESS STORIES

1. Farmer’s participatory seed production: A success story

Shri. Subhash Das aged 42, is a progressive farmer of village Keralapuram, North Andaman district. He has
about 1.0 ha of land and grows rice in Kharif and vegetables & pulses in the Rabi season. Since 2016 he is associated
with Farmers Participatory Seed Production under ICAR Seed Project “Seed Production in Agricultural Crops”.
He has produced a total of 68.5 quintal of Truthfully Labelled Seed of high yielding varieties of rice, green gram and
black gram and earned about Rs. 66,762/- from the seed alone during 2016-19. His rice crop productivity has increased
from 2.8 t/ha to 4.0 t/ha and he has emerged as a seed grower ambassador among the farmers of that area. Similarly, 7
other farmers of 3 villages are also accompanying with Farmers Participatory Seed Production Programme. These
farmers not only fetch good price from seed but also fulfill rice seed requirement of the neighboring farmers.

1 | Name of the farmer Shri. Subhash Das

2 | Age 43

3 | Name of the village Keralapuram

4 | Tehsil Diglipur

5 | District North and Middle Andaman

6 | State Andaman and Nicobar Islands
7 | Land holding (ha) 1.0
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3 Year Name of Name of Area | Production | Seed sold to frrl;())rt::ls:al:io;:lee
the crop Variety (ha) () CIARI (q) )
2016 Rice CARI Dhan 7 0.4 17.5 9.75 17,062.5
2016 Mung CARI Mung 1 0.2 0.10 0.08 800
2017 Rice CARI Dhan 7 0.4 19.0 6.80 13,600
2017 Urd CARI Urd 1 0.2 0.50 0.35 3,500
2018 Rice CSR 36 0.4 15.0 9.40 18,800
2018 Mung CARI Mug 4 0.2 0.35 0.30 3,000
2019 Rice CARI Dhan 7 0.4 16.0 5.00 10,000
Total 1.6 68.45 31.68 66,762

(Contribution: ICAR-CIARI - P.K. Singh, R.K. Gautam, K. Sakthivel, K. Venkatesan, S. K. Zamir Ahmed, M. N. Das and
Shyam Sunder Rao)

2. Mushroom culture as a venture after retirement - Mrs. Freeda George, Karen woman

Plate 50: Mushroom culture

ICAR- CIARI, Port Blair is regularly popularizing oyster mushroom cultivation among the Island farmers,
youths, farm women through various trainings, demonstrations and through regular supply of mushroom spawn
materials to needy farmers under AICRP- Mushroom scheme. During December 2018, CIARI- Scientists along
with officials of Department of Agriculture, Maybundar have given practical demonstrations on oyster mushroom
cultivation to 30 interested Karen community youths and farmers at Mayabunder. The required spawn materials
being made available through Department of Agriculture. Among these trainees Mrs. Freeda, retired Principal
nursing officer, Directorate of Health Services, A&N Administration started oyster mushroom cultivation as a
venture. For this purpose, she utilized two rooms of her house, one for mushroom bed preparation and one for
mushroom production unit. Now she is able to produce mushroom for family consumption and started giving to
her relatives and neighbours. She is planning to sell the oyster mushroom in market due to demand. Moreover her
mushroom unit has also been supported by ATMA scheme of Agricultural Department. She expressed her heart-
felt thanks to scientists and Department officials for continuous guidance and support. Furthermore, she assured to
create awareness and popularize oyster mushroom cultivation among Karen community

(Contribution: ICAR-CIARI - K. Sakthivel, R.K. Gautam, P.K. Singh, K. Venkatesan, B.L. Kasinath, Basantia, A. Kundu Dept. of

Agriculture- Soundararajan, Chandan, Kanann)
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3. Mrs. Nitu Sindhu, the first private mushroom spawn production entrepreneur in the Islands

Plate 51: Spawn production by entrepreneur

Through support from ICAR AICRP- Mushroom project, ICAR- CIARI, Port Blair has been imparting trainings
on mushroom spawn production to the interested progressive farmers for mushroom spawn production to meet out
the growing huge demand of mushroom spawn all over the Islands.

A well educated young couple namely Mr. Sainath Shenoy & Dr. Nitu Sindhu started mushroom cultivation from
October 2016 after getting training from FCI&P Division, ICAR- CIARI, Port Blair. Initially, they started cultivation
of oyster mushroom in small business mode by purchasing seed materials from ICAR- CIARI and Department
of Agriculture in a small hut of area 120 sq ft with 100 mushroom bed holding capacity. They named their firm
as “Mahalasa Agro Products” which produces oyster mushrooms with the brand name “Shrooms”. However by
seeing huge demand of mushrooms in the Islands, Dr. Nitu Sindhu wished to initiate spawn production at her own
unit and got practical training through AICRP- Mushroom scheme at FCI&P Division. She also received financial
support of Rs. 4.5 lakhs from Department of Agriculture through HVADA (High Value Agriculture Development
Agency) scheme. At present she is able to supply mushroom spawn to nearly 20 farmers of the Islands of which 10
farmers are regular mushroom growers. She further informed through this venture that she could earn Rs. 35,000-
40,000/- per month. Accordingly their agro-farm “Mahalasa Agro products” has now been selected as model firm
for promoting small scale commercial oyster mushroom production in Andaman & Nicobar Islands by Department
of Agriculture, ICAR- CIARI, KVK and other line departments. Dr. Nitu Sindhu gratefully thanked ICAR-CIARI
for providing technical support and guidance for this successful venture in the Islands.

(Contribution: ICAR-CIARI - K. Sakthivel, R.K. Gautam, P.K. Singh, V.K. Pandey, N.C. Choudhari, S. Dam Roy & A. Kundu)

4. CIARI Bio-consortia enhances brinjal bacterial wilt disease stresses areas

ICAR-CIARI has developed a talc based bioformulation namely CIARI Bio-consortia which consists of
native Bacillus species conferring general plant growth promotion and soil borne plant disease management in
vegetable crops. In December 2018, ICAR- CIARI gave training cum demonstrations on “Application of CIARI
Bio-consortia for plant health management” through AMMAS project fund in various locations of A&N Islands.
Few farmers were given with CIARI Bio-consortia along with technical know-how on application methodologies
(MFYM-Microbe enriched farm yard manure soil application methodology standardized by ICAR-CIARI, Port
Blair) through Assistant Director, and Department of Agriculture, Maybundar and informed about application
methodologies. An organic vegetable grower from Mayabunder named Mr. Saw Mayatwe from Webi village
informed that he was facing severe yield losses due to bacterial wilt disease in his organically grown brinjal crop
of Muktakeshi variety and the wilt disease incidence about 70%. He was given CIARI Bio-consortia. Due to non-
availability of FYM, the farmer used indigenous paddy straw compost for soil application of CIARI Bio-consortia.
The farmer informed that out of 250 brinjal plants of Muktakeshi variety grown during 2018-19, only 3 plants died.
Due to bumper crop, he could get four times more yield from the same organic field. He expressed his heartfelt
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thanks to CIARI and Department of Agriculture officials. Seeing his success story, many other farmers have now
been started using CIARI Bio-consortia.

Acknowledgement: Funding support from AMAAS project, [CAR-NBAIM, Mau

Plate 52: Field view

Contribution: ICAR-CIARI - K. Sakthivel, R.K. Gautam, P.K. Singh, K. Venkatesan, A. Kundu Dept. of Agriculture- Soundararajan,

Chandan and Kanann)
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Vulnerability Assessment and Adaptation Led Mitigation Strategies of Andaman and
Nicobar Islands Farming to Climate Change

B. Gangaiah, T. Subramani, S. Swain, B.K. Nanda, V. Damodaran, M.S. Kundu
and A. Velmurugan

Dual purpose rice cultivation (fodder cum grain) and hay, haylage and silage production from fodder

From ‘C-14-8’, dual harvest (fodder harvest followed by grain production from regrowth) was taken. Six
fodder harvest schedules including no fodder harvest control (Table 39) as treatments were evaluated in
RCBD with 4 replications. Rice fodder harvested was dried / ensiled and yields were recorded at 8 (hay),
50 (haylage) and 65% (silage) moisture content. Haylage and silage were prepared with 3 additives (2% jiggery
additive, 10% subabul additive and no additive)from each harvest treatment wise (Plate 53 a,b &c), its quality was
assessed along with hay and compared with straw.

The data (Table 39) reveals that on account of increased plant height, despite of a reduction in tiller number
after 60 days after transplanting (DAT) fodder harvest treatments, green fodder and preserved forms (hay,
haylage and silage) yield increased significantly up to 105 DAT (silage up to 120 DAT). Fodder harvest beyond 60
DAT significantly reduced the grain yields of rice (Table 40), but the system productivity (rice equivalent yield)
was highest with 90-120 DAT on account of higher fodder production and net income was highest in 75 DAT
fodder harvest. Per day productivity (kg/ha-day) of rice was enhanced with fodder harvest (2.2-3.8) on account of
reduced lodging as compared to no fodder harvest (14.4).Dual harvest system was economical (Rs.3219-10,714)
to grain production alone. Quality of rice fodder (crude protein, P, K concentration) in descending order was:
silage>haylage>hay>straw (Table 41).

Table 39: Impact of stage of harvests on green fodder, hay and ensilage production of rice

Fodder | Plamtheight | = | cenfodder | Hayyield ¢/ | Ensilageyields (t/ha)
harvest at (cm) at Tiller /hill yield (t/ha) ha) .
harvest Haylage Silage
60 DAT 170.2 16.30 16.75 4.69 8.31 15.13
75 DAT 192.4 14.95 21.50 6.34 10.68 19.82
90 DAT 198.6 13.90 23.96 7.42 11.88 22.56
105 DAT 203.5 12.80 28.51 8.92 14.29 26.97
120 DAT 210.5 11.45 30.43 9.89 15.16 29.30
CD (P=0.05) 9.71 1.910 3.142 1.325 2.151 2.55




ICAR-Central Island Agricultural Research Institute

-

o
- et

Table 40: Rice productivity and economics of dual harvest system as influenced by
fodder harvest schedules

Fodder harvest at Heeyied (R pr(?gljtci;:ity tI)’f;.(:i(:ll)lfc(tll(‘;/ gl:i;gg?g&aseggg;g;
Grain Straw (t/ha)* ha-day) Cost C inlc\I(fr‘;l o
60 DAT 2.69 10.65 3.36 16.9 56971 24839
75 DAT 2.47 10.39 3.54 17.7 58456 25714
90 DAT 2.25 9.58 3.70 18.1 59428 23997
105 DAT 2.01 8.52 3.71 17.8 60778 22857
120 DAT (flowering) 1.70 7.24 3.74 16.6 61651 18519
No Fodder Harvest 2.86 11.50 2.86 144 52000 15300
CD (P=0.05) 0.274 0.904 0.30 0.85 - 1806

*Rice equivalent yield

Table 41: Quality of different types of rice fodders as influenced by fodder harvest schedules

Crude protein (%) P concentration (%) K concentration (%)
Fodder harvest at
Silage () H(“‘ﬁ‘ﬁ‘)ge }(Iﬁ St(’s“tv)v* S |HL | H st | S |HL| H | st
60 DAT 12.58 12.32 11.00 | 4.32 027 | 0.28 | 028 | 0.103 | 2.88 | 2.84 | 2.85 | 1.66
75 DAT 11.74 11.51 10.28 | 4.34 024 | 024 | 025 | 0.105 | 2.62 | 2.65 | 2.66 | 1.63
90 DAT 10.91 10.74 9.56 4.37 022 | 023 | 024 | 0.104 | 2.58 | 2.55 | 2.57 | 1.68
105 DAT 10.03 9.84 8.63 451 020 | 0.22 | 021 | 0.110 | 2.32 | 2.35 | 2.38 | 1.63
120 DAT (flowering) 9.00 8.83 7.96 4.55 0.18 | 0.19 | 0.19 | 0.112 | 2.00 | 1.98 | 2.01 | 1.64
No Fodder Harvest - - - 4.28 - - - 0.099 - - - 1.64
CD (P=0.05) 0.81 0.58 0.63 NS 0.029 | 0.031 | 0.035 NS [0.173]0.182]0.150 | NS

*from grain crop

i
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Plate 53a: Rice fodder harvest Plate 53b: Chopping of fodder Plate 53c: Silage with additives
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South West and North-East Monsoon performance across Islands (January-December, 2018)

Annual rainfall (January-December) of ANI (2959.8 mm) was normal across the six weather stations
(2767.3 mm mean). Station wise analysis shows that Long Island has recorded a deficit rainfall (34.64%), though
rainy days were normal (+2.91%). Further, South-West (SW) monsoon rainfall (1569.2 mm) was 7% lower
than the mean values (1682.3 mm), while North-East (NE) monsoon rain fall (856.9 mm) was 23% excess
over the mean rainfall (695.9 mm). Lakshadweep Islands (LDI) received 10% less annual rainfall than the mean
(1600.0 mm). S-W monsoons have shown -45% deficit rainfall i.e. 553.2 mm as against mean of 998.5
mm, however, N-E monsoons rainfall (282.9 mm) has 14% deficiency over the mean (333.6 mm). (Table 42).

Table 42: Rainfall (mm) and rainy days (January-December, 2018) across the Islands as
compared to their mean values

Andaman and Nicobar Islands
Parameter - —— = Lakshadweep
ong v ar Islands**
Mayabunder Island Blair Hutbay Nicobar Nancowry
2018 3363.0 3697.8 | 3435.5 | 2779.4 2480.5 2002.5 1440.1
M 1967-
e;‘agg) 3042.9 27464 | 30238 | 27532 | 26395 24439 1600.9%*
% D (-) /E from
mean® -10.52 3464 | -13.62 -0.95 6.02 18.06 -9.99
Mean rainy
days /year 131.2 134.1 143.7 151.7 144.8 145.3
(2008-18) 1212
Rainy days
(2018) 134.0 138.0 143.0 141.0 124.0 135.0
Y -
D) EeE 2.13 2.91 0.49 7.05 -14.36 7.09
mean

*D / E : Deficit / Excess; ** Mean of 1951-2018; *Minicoy

All India Coordinated Rice Improvement Project (AICRIP) — AVT-2 MS (Advanced
Varietal Trail-2, Medium Slender)

B. Gangaiah

A field study was made at Bloomsdale farm during kharif -2018 season to assess the comparative performance
of 4 IET (Initial Evaluation Trial) entries of rice along with a national hybrid (KRH-4), variety check (WGL
14) and a local check (CARI Dhan 6) in Randomised Complete Block Design with three replications. The crop
was grown as irrigated crop with recommended production practices.

The data (Table 43) reveals that IET 26241 being at par with KRH 4 has produced significantly taller plants
than IET 25793 and CARI Dhan 6. Rice hybrid check, KRH 4 out yielded all other entries and checks for grain
yield. IET026263, IET 25795, IET 26241 and WGL 14 have statistically similar yields. CARI Dhan-6 being at
par with IET-25793 has recorded the lowest grain and straw yields.
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Table 43: AVT-2-MS entries and checks yield (t/ha) performance in Islands

Plant heigh : . .
Entry 2 h‘;‘;‘%v ;:st(cm) & Grain yield (kg/ha) Straw yield (kg/ha)
IET 26263 120.9 3819 6951
IET 25795 124.7 3573 7229
IET 25793 117.4 3155 6503
IET 26241 128.6 3689 7658
KRH 4 127.9 4150 7508
WGL 14 125.3 3761 7435
CARI Dhan-6 118.2 2987 6607
SEm=+ 2.54 83.0 101.9
CD (P=0.05) 9.12 298.0 365.8

All India Coordinated Rice Improvement Project (AICRP) on Weed Management

B. Gangaiah

A field study was made during October, 2018 - March, 2019 at Garacharma farm, Port Blair, on arecanut to
assess the impact of seven mulching on arecanut in RCBD with five replications (Table 44). Tree is taken as a
replication (0.75 m radius from tree bole= 1.77 m2area). Results revealed that black polythene mulching (PM)
by excluding light supply to weeds have completely controlled them within 6 weeks of time and thus have 100%
weed control efficiency (WCE) as that of weed free check (maintained manually).Organic mulches WCE values
ranged from 77.63 - 92.93% and chopped arecanut leaf and arecanut fruit husk mulches were promising
to other organic mulch treatments. In 