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ICAR - Central Coastal Agricultural Research Institute (CCARI) is one of the research 
Institutes under Natural Resource Management (NRM) division of Indian Council 
of Agricultural Research (ICAR), New Delhi. The Institute is mandated to carry 
out the research and extension work on field and horticultural crops, livestock, 
and fisheries. Research activities are executed through five functional sections 
viz Natural Resource Management, Crop Science, Horticulture Science, Animal 
Sciences and Fisheries Science. The annual report of the ICAR - Central Coastal 
Agricultural research Institute documents the progress made in research and 
extension during the year 2016-17. 
It is a pride of our institute that 3 cashew varieties,  Goa cashew 1, Goa cashew 2 
and Goa cashew 3, and two rice varieties, Goa dhan-1 and 2 have been released 
during current year. Besides this, identification of promising crop varieties/
accessions of field and horticultural crops, identification of salt tolerant microbe 
for plant growth promotion, selection of salt tolerant rice varieties, development 
of rice and plantation crop based farming system models for improved livelihood, 
development of eco-friendly management practices of major insect pests 
and diseases in major crops, development of low cost protected structures for 
vegetable and flower crop production, development of boar semen extender, 
standardization of package of practices for goat and poultry, exploration of fish 
diversity of Goa etc., are significant. Scientists of the Institute published many 
research articles in peer reviewed journals and technical bulletins, extension 
folders, posters, etc. The staff of the Institute received recognitions for their 
research, administrative and extra-curricular excellence.
The misson of Institute is accomplished through execution of Institute research 
projects. Besides this it is a regular centre for AICRPs on cashew, integrated 
farming system, vegetable crops, palms, pig and animal disease monitoring 
& surveillance and voluntary centre for rice and arid legumes. Research 
projects are also funded by ICAR through various network platforms and 
collaborations, Department of Science, Technology & Environment, Department 
of Biotechnology, etc. Extension and development projects are channelled 
through various other programmes like Tribal Sub Plan, National Horticultural 
Mission, Rashtriya Krishi Vikas Yojana, NFDB etc. 
Various trainings, workshops, group meetings, field days, etc were organized to 
disseminate the technologies to the farming community and other stakeholders.
I place on record my gratitude to Dr. Trilochan Mohapatra, Secretary, DARE 
and DG, ICAR and Dr. Alagusundaram K., DDG (NRM), Dr. S. Bhaskar, ADG 
(A,AF&CC), Dr. SK Choudhary, ADG (SW & M) and Dr. Narendra Pratap Singh, 
Director, ICAR-NIASM & Former Director, ICAR-CCARI  for the support, 
encouragement and guidance extended. I appreciate all the scientists 
and staff members of the Institute who contributed to the significant 
development of the Institute. I sincerely acknowledge the efforts of the 
editorial committee of the Annual Report for compilation and publication.
As a Director of the Institute, it gives me immense pleasure to present the 
Institute’s Annual Report 2016-17 and I hope the report will be useful for 
researchers, policy makers, planners and extension personnel. I strongly 
believe that the information contained in the annual report would not only 
update the readers about the Institute activities but also act as reflection 
for self appraisal and improvement. While our esteemed readers take a note 
of our achievements, any feedback, suggestion or comment is welcome so 
that it can be incorporated in future publications.

Place : Old Goa (Eaknath B. Chakurkar)
Date : 03-07-2017 DIRECTOR (A)P
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Major 
Achievements

Institute released three high yielding cashew varieties viz. Goa Cashew-2 
(Tiswadi-3) , Goa Cashew-3 (Ganje-2), Goa Cashew-4 (KN-2/98) and two 
high yielding salt tolerant rice  varieties viz. Goa dhan-1 (KS-12) and Goa 
dhan-2 (KS-17) during January 2017 for cultivation in the state of Goa

Khola Chilli Cultivators Group, South Goa was awarded 
with the prestigious Plant Genome Savior Community 
Award by Hon’ble Union Minister for Agriculture & 
Farmers’ Welfare, GoI through PPV&FRA, New Delhi.

Patent application on extender for preservation of boar semen has 
been published in Patent Journal of India on 17/02/2017 with  
permanent serial number No.3037/MUM/2015

Bacillus methylotrophicus Strain STC-4 has been identified as 
a promissing plant growth promoter under saline conditions 
which improved soil biological activity as well as grain and 
straw yield of Korgut Rice. 
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MISSIoN
Introduction and improvement of all 
potential crops and various species/
breeds of livestock and scientific  
exploitation of various aquatic  
resources for improving fish production

MANDATE

•	 Research on field and horticultural  
crops, livestock, and fisheries relevant to 
natural resource base of coastal India for 
sustainable productivity

•	 Develop climate resilient land use and 
farming systems for improved and sustainable 
livelihood through coastal agriculture

•	 Act as a centre of agro-eco-tourism
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ICAR - Central Coastal Agricultural Research 
Institute conducts strategic and applied research 

under five functional sections viz. Natural Resource 
Management, Crop Science, Horticulture Science, 
Animal Science and Fishery Science. The highlights 
of the research achievements of this Institute for 
the year 2016-2017 are presented below.

Natural Resource Management 

This section focuses on judicial managment 
of natural resources like land and water through 
research projects on conservation measures,  
region specific integrated farming system model 
development, coastal soil salinity – assessment and 
management, site specific nutrient management, 
socio economic assessment of coastal region and 
crop simulation modelling for weather based crop 
yield predictions.  

Continuous contour trenching + vegetative 
barrier (VB) (Vetiveria zizaniodes) (CCT+VB) in 
mango and circular trenching in coconut arrested 
the soil and runoff loss significantly over control 
and other soil and water conservation measures 
tested. 

The highest infiltration rate (73.2 cm/h) and 
highest field capacity moisture at 60-90 cm depth 
was found in mango plot with CCT+VB. Likewise, 
the highest infiltration rate (21.1 cm/h) and highest 
field capacity moisture content at 30-60 cm depth 
was found in coconut plot with circular terracing 
treatment. 

The application of the Bacillus  
methylotrophicus strain STC-4 at sowing and 7 days 
after sowing in paddy (korgut, landrace of Goa) 
resulted in grain and straw yield of 1.19 and 1.615 t/ha. 
As compared to control that recorded 0.91 and 1.578 
t/ha respectively. A nursery management practice 
with 25 g/m2 seed density, N:P:K@50:30:15 kg/ha and 
application of Bacillus methylotrophicus strain STC-4 at 
the time of sowing and 7 days after sowing resulted in 
seedlings with highest seedling vigour index (2226). 

Executive 
Summary

A co-existence of the acidic soil reaction (<7.0) 
and high soil salinity (electrical conductivity (Mean 
EC(1:2.5) = 13.55 dS/m and ECe= 24.66 dS/m) was 
recorded in coastal saline soils from coastal districts 
of Maharashtra and Goa. These soils were deficient 
in available nitrogen and sufficient in phosphorus 
and potassium. 

Sustainable livelihood security index, a 
composite index having three component indices, 
i.e. the ecological security index (ESI), the economic 
efficiency index (EEI), and the social equity index 
(SEI), was developed for 33 districts of West Coast 
of India. 

Technological and HRD inputs for crop based 
and animal based intergrated farming systems in 
Surla and Ibrahmpur villages, reportedly increased 
the confidence level of farm women. 

Weather based statistical crop yield forecasting 
model for rice and coconut were developed for  
ten coastal districts of Maharashtra, Goa, Karnataka 
and Kerala. The performance of the calibration 
models were found to be good to very good with 
R2 and RMSE ranging between 0.62-0.94 and 
67.70-253.01 kg/ha, respectively for rice and 0.43-
0.94 and 30.0-2888.4 nuts/ha for coconut. The rice 
model which was developed for North Goa district 
has been validated. Predicted yield of rice for 2016 
generated from the model was found to be 2.48  
t/ha while the observed yield was 2.81 t/ha, a 
deviation of 11.87%. 

A rice based integrated farming system (IFS) 
model (crop-livestock) on 0.5 ha area recorded net 
returns of ₹ 1.05 lakh with the highest contribution 
from rice-chilli-dairy system (72%); BCR 0.94; energy 
output (33815.2 MJ/ha), energy use efficiency (2.0), 
energy profitability (1.0 MJ/ha) and human energy 
productivity (8.2) over other cropping systems. 
Thus, integration of rice-chilli - dairy system was 
found more profitable, with potential to generate 
employment and  also energy efficient. 
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Among different horticulture based cropping 
systems, cashew + pineapple recorded highest 
net return (₹. 0.18 lakhs), followed by arecanut + 
banana (₹. 0.17 lakhs), with the piggery enterprise 
producing highest net return of ₹. 0.34 lakhs (38% 
contribution). The total net return from the upland 
horticulture based model on 0.79 ha was ₹. 0.89 
lakhs, with BCR 1.25. 

Among the different nutrients tested in rice-
rice system, the growth and yield parameters like 
plant height (100.3 cm), number of tillers/m2 (286), 
number of panicles/m2 (207), panicle length (22.7 
cm), grains/panicle (129) and grain yield of 5.06  
t/ha was found significantly higher in 100% N 
through neem coated urea and the lower values 
were observed under control plots.

Crop Sciences

Research projects address crop improvement in 
field crops like paddy and cowpea,  pest and disease 
management of field and horticultural crops and 
the significant accomplishments are here under. 

Two high yielding salinity tolerant rice varieties 
viz., Goa dhan-1 (KS-12) and Goa dhan-2 (KS-17)  
were developed and released for cultivation in the 
state of Goa by State Variety Release Committee 
(SVRC) in January, 2017. Among the breeding 
materials derived from the cross Jyothi x Korgut, 
highest grain yield was recorded in the line JK-58 
(3260.00 kg/ha) followed by JK-238 (3113.33 kg/ha), 
JK-84 (3086.67 kg/ha), JK-86 (3040.00 kg/ha) and 
JK-156 (2946.67 kg/ha). During the current year, 
F4 generation populations derived from different 
crosses between high yielding salinity sensitive and 
low yielding tolerant lines were advanced further for  
their stabilization. 

Fifty nine rice germplasm comprising 20 
landraces, 23 wild rice, 8 advanced breeding lines, 
6 improved cultivars and 2 check varieties (Tolerant 
Pokkali, Sensitive IR-29) were screened under 
micro-plot conditions for salinity stress tolerance 
(electrical conductivity of 12 dS/M) at seedling 
stage during kharif 2016. Genotypes Korgut, KS-17 
and WR-18 were found to be highly-tolerant (HT) 
with SES score of 2-3 and KS-4, KS-12, KS-16-1, KS-
19-2 and Kagga were found to be tolerant (T) with 
SES score of 3. 

Sixty six rice cultures developed for salinity and 
alkalinity conditions by different NARS partners were 
evaluated under coastal salinity situation in farmers’ 
field at Chorao Island of North Goa district. Highest grain 
yield was recorded by CR3881-M-3-1-5-3-1-1 (3130.91 
kg/ha) followed by CSR-C27SM-117 (2425.25 kg/ha), JK-
95 (2356.36 kg/ha), CSR-2748-4441-66 (2280.00 kg/ha) 
and CSR-2748-4441-133 (2258.18 kg/ha).  

In total, 11 q of seeds were produced in rice, 
cowpea and green gram.  About 7 q of seeds 
produced in varieties Jyothi and Karjat-3, 1 q in rice 
variety Vytilla, 2 q seeds in case of cowpea variety 
Goa cowpea-3 and 0.3 q each in case of green gram 
variety TM-96-2 and IPM-2-14.  

The rice landraces of Goa were characterized 
for 39 agro-morphological characters for two 
years. Shannon diversity analysis showed the H 
index of 0.60 which indicated the existence of 
moderate diversity. Principal component analysis 
(PCA) produced four principal components (Eigen 
value > 1) which cumulatively accounted for 80.43 
% of the total phenotypic variance.  Cluster analysis 
grouped the genotypes into two major clusters 
with each cluster having three sub-clusters in each 
of them.  

Among the thirty six rice entries of AVT-I 
evaluated under coastal saline conditions, top five 
entries with respect to grain yield were DRRH 106 
(Hybrid) (3225.00 kg/ha) followed by TR-13-069 
(3041.67 kg/ha), TR-09-27 (3005.56 kg/ha), GOA R 
2015-IR 87848-301-2-1-3-B (2858.00 kg/ha) and FL-
478 (2625.00 kg/ha).  Our entry KS-12 (IET No. 25055) 
was promoted to AVT-II coastal salinity varietal trial.

Among the thirteen cowpea lines evaluated for 
yield during the rabi season, top five entries with 
respect to grain yield were CP-26 (1342.22 kg/ha) 
followed by CP-30 (1044.44 kg/ha), CP-21 (905.19 
kg/ha), CP-34 (709.63 kg/ha) and CP-36 (661.48 kg/
ha).  

Studies on stem borers complex in cashew 
ecosystem revealed that around 15-20% of cashew 
trees were infested with CSRB in the plantations 
studied. Among the cerambycids, the species 
Plocaederus was the major one, with an average 
of 28.3 grubs found feeding in a tree. The species 
Batocera rufomaculata was also found in most of the 
affected trees with an average of 6 grubs/ tree. The 
buprestid Belionota prasina was found in almost all 
the affected trees with an average of 27.25 grubs/
tree; the grubs of all three species found from root 
region to up to 7 meter height. Mostly cocoons and 
adults of cerambycid species were found in the root 
and 1m above the ground region. An average of 
2.40 and 2.75 cocoons of Plocaederus spp/tree were 
found in root and 1m above the ground region 
respectively. 

Management of cashew stem and root borers 
showed that maximum recovery of 50% was recorded 
with Imidacloprid (0.01%) and Fipronil (0.005%). 

Incidence of Jewel beetle Belionota prasina was 
mostly found on CSRB affected or stressed cashew 
trees with  maximum of 132 grubs, 8 pre-pupae, 22 
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pupae and 61 adults collected in a single affected 
tree. An average of 55.8 grubs were found feeding 
in a single tree. 

Evaluation of cue lure traps indicated that the 
Spherical jar + 4×1×1 cm lure has attracted more 
number of fruit flies Bactrocera cucurbitae @ 127.64/
week. 

Experiments on the management of Aphis 
craccivora in cowpea indicated that the least no 
of aphids (11.25/leaf/shoot) was recorded in STC-4 
Bacillus biocontrol treatment. 

Efficacy of different size and shape of methyl 
eugenol traps for mango fruit fly showed that the 
transparent tub + 4×1×1 cm lure has attracted 
more number of fruit flies (37.45/week) followed by 
Cylindrical white jar + 4×1×1 cm lure (33.33/week).  

Management of sweet potato weevil Cylas 
formacarius with insecticides revealed that least 
percentage of tubers infestation (5.55) was recorded 
in vine dipping followed by spraying of Imidacloprid 
(0.009%), whereas highest percentage of tubers 
infestation (14.53) was recorded in control. 

Experiment on integrated management of black 
pepper foot rot in farmers’ field over a period of four 
years revealed that treatment with Trichoderma 
protected the black pepper plants from foot rot. 
The plants treated were healthy, vigourous and 
produced fruiting spikes early. This management 
strategy could be recommended for cultivation of 
black pepper in this region.  

It was observed that LAMP PCR in water bath 
with agarose gel detected R. solanacearum from 
83.80% soil samples. 

Trancriptome profile of resistant and susceptible 
brinjal varieties challenge inoculated with R. 
solanacearum indicated several up regulated and 
down regulated transcripts in compatible and non-
compatible interactions. SSRs were identified in 
the Unigenes. The GO sequence distributions were 
analyzed for all the three GO domains, i.e., biological 
processes (8659), molecular functions (9210) and 
cellular components (6551). 

Two hundred and seventy one F6 lines of 
brinjal were screened for bacterial wilt resistance 
in greenhouse condition with R. solanacearum 
challenge inoculation. Grafting of susceptible 
cultivated types of brinjal and tomato on wild 
brinjal and other resistant root stocks (S-4 and 
Surya) reduced the incidence of bacterial wilt and 
hence this technology could be used in bacterial 
wilt management. 

Bacillus methylotrophicus Strain RCh6-2b has 

been identified as one of the promising bio-agents 
in suppression of various plant pathogens. The 
strain was identified and deposited in the national 
repository of NBAIM, Mau with the accession 
number NAIMCC-B-01889. A proposal of microbial 
registration has been submitted to NBAIM, Mau. 
Bacillus methylotrophicus Strain STC-4 has been 
identified as a plant growth promoter and is tolerant 
to saline conditions especially in rice. Hence, this 
bacterium could be used in saline soils of west 
coast for improved plant growth in paddy and other 
crops. 

Synthetic medium for mass multiplication 
of promising bacterial bio-agents (RCh6-2b and 
STC-4,) was standardized. Carrier based and 
liquid formulation of RCh6-2b was standardized. 
Population in the talc formulation is over 9.0 Log 
CFU/g and in the liquid formulation is over 8.0 
Log CFU/ml after 26 months. Population of RCh6-
2b in sodium alginate formulation was above 10.0 
Log CFU/ml till 22 months. The evaluation studies 
showed that talc, liquid and sodium alginate 
formulations of RCh6-2b and STC-4 improved plant 
growth in brinjal, tomato and other crops. Bacterial 
bio-agents (RCh6-2b and STC-4) improved plant 
growth parameters in brinjal, chilli and cowpea and 
reduced soil borne disease incidence in brinjal and  
chilli. 

Horticulture Science 

The research projects of horticulture science 
section mainly concentrate on collection, 
documentation and conservation of natural 
variability in fruit crops like banana, mango, jackfruit 
, kokum, plantation crops like cashew, arecanut, 
vegetable crops like chilli, brinjal, bhendi, amarathus, 
cucurbits, spices like nutmeg, blackpepper, flower 
crops like jasmine, crossandra, foliage crops like 
caladuims, Asparagus, fern, etc.,  evaluation and 
production trials on different fruits, vegetables, 
flowers, spices and location specific standardization 
of hi-tech horticultural  interventions like Precision 
farming and protected cultivation. The section 
also maintains model coconut based cropping 
systems and medicinal plant block in the Institute. 
The salient findings of the research projects are 
furnished below.

A potential betacyanin pigment rich red 
amaranthus genetic stock (IC-598190) was 
confirmed by repeating for the second year. It was 
superior to Arka Arunima a released red amaranth 
variety. In allele mining of banana, the PCR 
products from eight target bands of banana were 
eluted, purified and sent for sequencing. One of 
the sequences matched with phenolic glucoside 
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malonyl-transferase 2-like gene located on chr. 4. 
One putative polyploid (AABB) plant derived from 
Safed Velchi (AB) was generated. One putative 
induced colchiploids (AABB) of Velchi (AB) banana 
was developed. Induced colchiploids (BBBB) of 
Rupa (BB) have been developed for evaluation. Half 
sib seedlings of a single banana plant of Rupa (BB) 
were planted in main field for allele mining and 
phenotyping experiments. A chimeric mutant of 
black pepper with modified leaf tip was identified 
and characterised. Progenies of promising pepper 
selections showed early and high yield. Goa Butki 
supari, a dwarf arecanut was selected from the 
progenies of Hirehalli Dwarf. Hybridization work 
was initiated in coconut and arecanut to develop 
early bearing, dwarf statured and high yielding 
progenies. 

Three promising cashew selections namely 
Tiswaidi-3, Ganje-2 and KN-2/98 were approved by 
the State Seed Committee for releasing under the 
proposed names Goa Cashew -2, Goa Cashew-3 and 
Goa Cashew -4, for cultivation in the state of Goa. 
Three new accessions having bold nut (>10 g) and 
big apple size with higher nut yield were identified. 
Hybridization work was undertaken and 194 hubrid 
seed nuts were produced for evaluation.

A total of 135 mango Germplasm comprising 
of 102 local varieties (including different popular 
varieties), 15 introduced hybrids and 12 introduced 
varieties and 5 exotic varieties and one wild species 
was maintained. Besides, seven pickling mango 
accessions from Cancona, Bardez, Tiswadi and 
Ponda talukas were identified and samples were 
collected for pickling quality analysis. 

Of the 18 Mankurad variants of mango under 
evaluation, 12 accessions flowered during the 
current flowering season, but only two accessions 
viz. MKD-1-1/1 and MKD-19-3/6 recorded the normal 
fruit set due to unfavourable climatic conditions. 

Amrapali, Ratna and Neelgoa continued to 
record higher fruit yield per tree (83.2, 69.4 and 
44.8 kg/tree respectively). Although fruit yield was 
moderate in Ratna, fruit maturity time was optimum 
(second week of April) as against the late maturity 
of fruits (first week of May) in Amrapali. Fruits of 
Amrapali and Ratna recorded the higher levels of 
TSS (22.8 OB and 21.6 OB respectively) as compared 
to 16.8 OB in Neelgoa with corresponding values of 
total acids of 0.19, 0.16 and 0.28 per cent.    

In nutmeg, female dominated monoecious 
genotypes, namely  NMD1 , NMD2, NMD5, NME4 and 
NMF6 gave higher yield  in the range of 427 (NMD-
1) – 1108 (NMF-6) fruits per tree.  The genotypes 
namely, NME3, NMF5, NMG8, etc, having equal 

proportion of male and female flowers appeared to 
be medium yielders. Promising selections Tamsuli-1 
and Tamsuli-3, continued to record higher nut 
yield, while Tamsuli-1 recorded the unique feature 
of covering the entire nut with thickly developed 
mace. Tamsuli-1, a bold nut selection recorded 
higher yield of 289 fruits  per tree (at 12th year of 
age). 

The model of coconut based multi-species 
cropping system of about 0.51 ha recorded coconut 
yield of 4889 nuts from 48 yielding palms, with an 
average productivity of 102 nuts per palm. About 
1340 kg of banana hands were harvested, besides 
the income from the sales of suckers as planting 
material. Other high value crops like nutmeg (15.5 
kg seeds and 1.89 kg dry mace), black pepper (6.7 
kg) and elephant foot yam (887 kg) contributed 
significantly to the system. A large quantity of 
biomass such as Glyricidia leaves, coconut fronds, 
banana leaves and pseudo stem and nutmeg leaves 
were re-incorporated back into basins for recycling 
of nutrients in the system.  

Jack fruit accessions from Kindelkatta (Canacona 
Tq) and Loutalim (Salcete Tq) were found promising 
for yield and quality traits with more than 50 % 
of edible portion. Aonla variety Krishna is highly 
suitable for commercial cultivation in Goa; eight 
year old graft yielding to a tune of maximum 200 
kg per tree per year, comprising two seasons ie Oct 
and Mar-April.

There was wide variation recorded in kokum 
flowering in more than 100 trees studied. The 
trees were monoecious or dioecios or trioecious. 
Flowers were either male or female or bisexual with 
stigma lobes ranging from 1 to 8, ovary locules from 
rudimentary to nine, anthers from 20 to 60 numbers. 

A nutrient mixture with inorganic fertilizers, 
organic manures and also biofertilizers has been 
prepared and is being tested in banana and papaya. 
Papaya seed treatment with 1 % CaNO3 (soaking for 
24 hours) resulted in least days taken for germination 
(4.75) and highest germination percentage (82.56 
%) in variety Arka Prabhat.

Among the chilli varieties evaluated under 
drip and fertigation system, the earliest flowering 
was observed in Nisha (24.50 days) followed by 
Preeti (26.80 days). The highest fruit yield of 345 
g/plant was recorded in Nisha followed by Preeti 
(322.50 g/plant). In Okra, mulched beds with 
fertigation recorded the highest yield of 0.450 g/
plant compared to 0.26 g/plant under unmulched 
treatment. 

At present, 45 types of heliconia are being 
evaluated as intercrop under coconut for 
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morphological and floral traits including economics 
for flower production. In general, heliconia varieties 
like Sexy Pink, Temptress, Lobster Claw-I and II, 
Golden Torch, Bihai, Kauwachi, Bucky were highly 
preferred varieties for floriculture purpose with a 
wholesale price ranging from Rs.15 to 40 per spike.

Among thirteen varieties of gerbera evaluated 
under naturally ventilated polyhouse for cut flower 
production, average number of flowers  per plant 
ranged from 38.45 (Pre Intense) to 51.25(Malibou) 
per year. Among six varieties of Orchids evaluated 
under shade net house, the highest number of 
florets was recorded in Sonia Earsakul and Charming 
White (15.80) followed by 15.40 in Airy Red Bull. 

Tuberose cultivars Mexican single, Suvasini and 
Pearl Double were found suitable for commercial 
cultivation in Goa. Pulsing solution comprising of 
8HQS@200 ppm + GA3 @25 ppm +AgNO3 @ 50 
ppm + Citric acid @50 ppm + Sucrose 3 % recorded 
the highest shelf life. Nerium types performed well 
with vase life ranging from 4 to 10 days. Suitability 
of Caladium as a foliage plant for shady areas in high 
rainfall zone like Goa has been established. Nearly 
15 fern types are being evaluated in the Institute for 
suitability as cut foliage. A conservatory of medicinal 
plants with 27 medicinal herb, 24 medicinal shrubs, 
17 medicinal trees and six medicinal climbers is 
being maintained in the Institute which also acts 
as a repository of useful information on all these 
species.

Single span and double span greenhouses 
modified to suit the high rainfall and high humidity 
Western Coastal ecosystem were evaluated with 
Cucumber and Tomato crops respectively. The results 
showed very positive effect of the modifications on 
the microclimate of the structures. In case of double-
span greenhouses with most of the modifications 
incorporated, the temperature was maintained 
between 21.48±3.02 to 33.87±4.00oC which was in 
tune with the recommended optimum temperature 
of 20 - 35oC for a tomato crop and day time humidity 
between 60.66±14.66 % to 79.58±11.24 % when fans 
were operated and night humidities when fan was 
not operated between 84.93±8.23% to 95.15±3.59 
%. A microcontroller based automated operation of 
the various interventions viz., Horizontal Axial Flow 
fans (HAFs), Ventilating fans and shade net could 
have a better control of microclimate and energy 
efficiency. 

For a single-span greenhouse with only HAFs, 
25.71±1.36 oC to 31.53±4.30 oC was recorded 
for most of the crop season, falling in line with 
recommended range of 15-32 oC for cucumber. 
But the humidity could not be maintained in the 
optimum range of 45-60%. This could be attributed 

to absence of fans and hence either side vents 
opening or introduction of ventilating fans could 
be a better option for climate control.

Animal Sciences 

Research in animal science is on conservation 
and improvement of indegenous dairy cattle, 
pigs, buffalo and poultry breeds, development of 
diagnostic assays and molecular epidemiology of 
important diseases of livestock and standardising 
scientific dairy, piggery, goat and poultry farming 
practices for coastal region. 

The boar semen extender (NBSE) for the 
preservation of pig semen was developed and 
evaluated. NBSE patent was published in Patent 
Journal of India and the commercialization has 
been initiated in collaboration with Agrinnovate 
India Ltd.

Baseline information on status of goat breeds 
and population of goats was assessed in west 
coastal India. Multiplex PCR assay was standardized 
to diagnose E. coli non O157:H7 strains targeting 
stx1, stx2, EaeA, hlyA, Flic and rfB virulence genes 
and out of 50 isolates, 24 isolates showed presence 
of virulence genes which indicated that E. coli non 
O157:H7 enteropathogenic strains were responsible 
for causing severe enteritis and diarrhoea in young 
goats. Pulse field gel electrophoresis (PFGE) 
method was standardized to characterize E. coli non 
O157:H7 enteropathogenic strains from goat origin. 
A total of 211 sera samples from North and South 
Goa were screened for IBR and FMD in dairy cattle, 
PPR and Brucellosis in goats and Classical Swine 
fever in pigs. The sero-prevalence of Infectious 
bovine Rhinotrachitis (IBR) of 19.76% (88/19) in 
dairy cattle was recorded. Rapid assay for detection 
of Bovine papilloma virus (BPV-1and BPV-2) in dairy 
cattle was developed and sequence was published. 
Autogenous vaccine therapy was standardized for 
effective treatment of bovine papillomatosis in 
dairy cattle. 

Morbidity and mortality of institute livestock 
was evaluated and lowest mortality (<2%) was 
documented in the institute farms. Stall feeding of 
Konkan kanyal goat was standardized and evaluation 
of performance showed significant improvement of 
body weight at the age of 8 months (38 kg in males 
and 32 kg in female goats).  Survey, documentation 
and registration of Shweta Kapila, a local indigenous 
dairy cattle from Goa state was initiated and A2 milk 
protein gene was characterized. 

Prevalence of pig associated zoonotic pathogens 
from Goa and Maharashtra (Mumbai) was carried 
out and examination of 182 carcasses revealed 
lowest prevalence of hydatid disease. 
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Mastitis pathogens in dairy cattle mainly 
Coagulase positive Staphylococus aureus  and 
mycotic mastitis was diagnosed by isolation 
and PCR identification. Retrospective analysis of 
breeding performance in dairy buffaloes along 
with monitoring of different bio-meteorological 
factors in relation to reproductive performance 
under coastal climatic conditions was initiated. 
An experiment was undertaken to compare the 
efficacy of different prostaglandin analogue- based 
synchronization and re-synchronization protocols 
on overall reproductive performance in local and 
crossbred dairy cattle. 

The growth performance and mortality pattern 
of Gramapriya and Srinidhi parent stock (total 
1008 birds) procured from ICAR- DPR, Hyderabad 
was evaluated. The egg production at 32 weeks 
was 1236 eggs and the hen day egg production 
percentage was 32.94%. 

Fishery Science

Research projects are focused mainly on 
fisheries resource management in coastal waters 
using artificial fish habitats and sustainable coastal 
aquaculture systems. Artificial Fish Habitats (AFH) of 
RCC were constructed and deployed and a total of 

50 species were counted on AFH and the maximum 
abundance of Heniochus acuminatus, Halichoeres 
nigrescens, Lutjanus russelli, L. fulvus, L. lutjanus, 
Pomadasys furcatus, Acanthurus blochii and P. chubbi 
was noted. The species diversity and abundance 
were higher at deeper AFH with more of trophic 
guilds like mobile invertebrate feeders, omnivores 
and carnivores, oysters, sponges and ascidia etc. 
the favourable habitat characteristics in terms of 
vertical relief, upper column free of obstacles and 
deeper shelter habitats must have attracted the 
communities more towards the deeper AFH. 

A mass balance trophic model was constructed 
for the semi-enclosed aquaculture system and  
provided  useful information about ecosystem 
features of the ecosystem. The estimated ecosystem 
indices were generally high for the ecosystem 
in comparison with the values obtained for the 
major aquatic ecosystems of the world. From 
the results of the simulations for a period of 10 
years using Ecosim, it was inferred that a battery 
of two cages for red snapper and two cages of 
pearlspot with 20 mussel ropes was considered as 
an optimal solution for coastal aquaculture in the  
semi-enclosed system.
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dk;Zdkjh 
lkjka’k

Hkkd`vuqi&dsUnzh; rVh; d`f”k vuqla/kku laLFkku ¼ICAR 
-CCARI½] xksok esa ikap dk;Zijd laHkkxksa % izkd`frd lalk/ku  
izca/ku( Qly foKku( ckxokuh foKku( i’kq foKku( ,oa ekfRL;dh foKku 
ds varxZr lkefjd ,oa izk;ksfxd vuqla/kku fd;k tkrk gSA o”kZ 2016&17 
ds fy, laLFkku dh izeq[k vuqla/kku miyfC/k;ksa dks uhps izLrqr fd;k 
x;k gS %&

izkd`frd lalk/ku izca/ku 

;g laHkkx mi;qDr e`nk ,oa ty laj{k.k mik;ksa dk fodkl 
,oa ewY;kadu] {ks= fof’k”V ,dhd`r d`f”k iz.kkyh ekWMyksa ds fodkl] 
rVorhZ e`nk yo.krk dk vkdyu ,oa izca/ku] LFkku fof’k”V iks”kd rRo  
izca/ku( rVorhZ {ks= dk lkekftd&vkfFkZd vkdyu ,oa ekSle vk/kkfjr 
Qly mit iwokZuqekuksa ds fy, Qly vuqdj.k ekWMfyax tSls fofHkUu  
vuqla/kku ifj;kstukvksa ds ek/;e ls Hkwfe ,oa ty tSls izkd`frd  
lalk/kuksa dk foosdiw.kZ izca/ku ij dsfUnzr vuqla/kku dj jgk gSA 

vke esa fujUrj leksPp VªsfUpax $ ‘kkdh; vojks/k ¼VB½ ¼oVhZosfj;k  
fttsukWbM~l  ½ ¼CCT + VB½ vkSj ukfj;y esa o`rkdkj VªsfUpax djus ls 
vuqipkj rFkk vktek, x, vU; e`nk ,oa ty laj{k.k mik;ksa ds eqdkcys 
esa e`nk dk dVko vkSj viokg uqdlku esa mYys[kuh; :i ls deh vkbZA 

vf/kdre var% Lianu ng ¼73-2 lsa-eh- izfr gsDVs;j ½ ,oa {ks= unh  
/kkj.k {kerk vke ds IykWV esa fujarj leksPp VªsfUpax $ ‘kkdh; 
vojks/k ¼VB½ ¼oVhZosfj;k  fttsukWbM~l½ ¼CCT + VB½ ds 60&90 
lsa-eh- xgjkbZ es ikbZ xbZA blh rjg ukfj;y esa o`rkdkj [kkb;ksa esa 
vf/kdre var% Lianu ng ¼21-1 lsa-eh- izfr gsDVs;j½ ,oa {ks= unh  
/kkj.k {kerk 30&60 lsa-eh- xgjkbZ es ikbZ xbZA

[ksr ifjfLFkfr;ksa esa yo.krk lfg”.kq thok.kq ¼cSflyl feFkkbyksVªkWfQdl  
LVªsu STC - 4½ dk cqokbZ ds le; vkSj cqokbZ ds 7 fnu mijkUr 
vuqiz;ksx djus ls Øe’k% 1-19 ,oa 1-615 Vu izfr gsDVs;j nkuk ,oa 
iqvky mit gkfly dh tk ldh tcfd bldh rqyuk esa vuqipkj ds 
rgr ;g Øe’k% 0-91 ,oa 1-578 Vu izfr gsDVs;j- gh gkfly dh tk 
ldhA ulZjh izca/ku esa 25 xzke izfr oxZ ehVj cht ?kuRo] N%P%K @ 
50%30%15 fdxzk- izfr gsDVs;j vkSj cSflyl feFkkbyksVªkWfQdl  LVªsu 
STC - 4 dk cht cqokbZ ,oa lkr fnu ckn vuqiz;ksx djds mPpre ikS/k 
vkst lwpdkad okyh ikSn fodflr gqbZaA egkjk”Vª ,oa xksok ds rVorhZ 
ftyksa ls rVh; yo.kh; e`nkvksa esa vEyh; e`nk izfrfdz;k ¼7-0½ rFkk mPp 
e`nk yo.krk ¼ vkSlr fo|qr pkydrk EC ¼1 % 2-5½ = 13-55 dS/m  
rFkk ECe = 24 - 66 dS/m½ dh lg&ekStwnxh ik;k x;kA bu LFkkuksa 
dh e`nk esa miyC/k ukbVªkstu dh deh rFkk QkWLQksjl o iksVkfl;e dh 
i;kZIrrk ns[kus dks feyhA 

nks i’kq vk/kkfjr rFkk Qly vk/kkfjr ,dhd`r d`f”k iz.kkyh okys 
xkaoksa] lqjyk ,oa bczkfgeiqj es rduhdh ,oa ekuo lalk/ku fodkl fuos’kksa 
ds }kjk d`f”kjr efgykvksa dk vkRefo’okl esa c<+ksrjh ikbZ xbZA

egkjk”Vª] xksok] dukZVd ,oa dsjy ds nl rVorhZ ftyksa esa pkoy 
rFkk ukfj;y ds fy, ekSle vk/kkfjr lkaf[;dh; Qly mit iwokZuqeku 
ekWMy fodflr fd, x,A ekikadu ekWMYl dk izn’kZu vPNs ls cgqr 
vPNk ik;k x;kA pkoy esa R2 rFkk RMSE Øe’k% 0-62 & 0-94 ,oa 
67-70&253-01 fdxzk- izfr gsDVs;j ds chp ik, x, tcfd ukfj;y ds 
fy, Øe’k% 0-43&0-94 ,oa 30-0&2888-4 fxjh izfr gsDVs;j ik, x,A 
mRrjh xksok ftys ds fy, fodflr bl ekWMy dk izek.ku es mRiUu 
o”kZ 2016 ds fy, pkoy dh iwokZuqeku mit 2-48 Vu izfr gsDVs;j ikbZ 
xbZ tcfd okLrfod mit 2-81 Vu izfr gsDVs;j Fkh] 11-87 izfr’kr dh 
fHkUurk ns[kus dks feyhA 

xksok dh fof’k”V fupyh Hkwfe ifjfLFkfr;ksa ds fy, 0-5 gsDVs;j 
{ks=Qy esa ,d pkoy vk/kkfjr ,dhd`r d`f”k iz.kkyh ¼IFS½ ekWMy 
¼Qly&i’kq/ku½ dk ewY;kadu fd;k x;kA ekWMy esa ₹1-05 yk[k dk ‘kq) 
ykHk ntZ fd;k x;k ftlesa lcls vf/kd ;ksxnku pkoy&fepZ&Ms;jh 
iz.kkyh ¼72 izfr’kr½ ,oa rnqijkUr pkoy&yksfc;k&Ms;jh ¼11 izfr’kr½ 
dk FkkA iz.kkyh dk ykHk % ykxr vuqikr 0-94] mPprj ÅtkZ vkmViqV 
¼33815.2 MJ izfr gsDVs;j½] ÅtkZ mi;ksx izHkko’khyrk ¼2-0½] ÅtkZ 
ykHkiznrk ¼1-0 MJ izfr gsDVs;j½ rFkk ekuo ÅtkZ mRikndrk ¼8-2½ 
ntZ dh xbZA vr% pkoy&fepZ&Ms;jh iz.kkyh dk ,dhdj.k dgha vf/kd 
ykHkizn ik;k x;k ftlesa dgha vf/kd jkstxkj mRiUu djus vkSj ÅtkZ 
izHkkoh gksus dh laHkkouk gSA 

fofHkUu ckxokuh vk/kkfjr Ñf”k iz.kkfy;ksa esa] dktw $ vukukl esa  
mPprj fuoy ykHk ¼₹ 0-18 yk[k½ ,oa rnqijkUr lqikjh $ dsyk ¼₹ 0-17 
yk[k½ ,oa ‘kwdj ikyu dk ;ksxnku ¼38 izfr’kr½&mPprj fuoy ykHk  
¼₹ 0-34 yk[k½ ik;k x;kA mPpHkwfe esa fLFkr ckxokuh vk/kkfjr Ñf”k 
iz.kkyh ds ek/;e ls 0-79 gsDVs;j {ks= ls ₹ 0-89 yk[k fuoy ykHk] rFkk 
ykHk ykxr vuqikr 1-25 ik;k x;kA 

pkoy&pkoy iz.kkyh esa tkaps x, fofHkUu iks”kd rRoksa esa uhe ysfir 
;wfj;k ds ek/;e ls 100 izfr’kr ukbVªkstu esa o`f) ,oa mit iSjkehVj 
;Fkk ikS/kk ÅapkbZ  ¼100-3 ls-eh-½( nksft;ksa dh la[;k izfr oxZ ehVj 
¼286½( iq”ixqPN@oxZ ehVj dh la[;k ¼207½( iq”ixqPN yackbZ ¼22-7 lseh½( 

ICA
R-CCA

RI A
nnual Report 2016-2017

7



nkuk@iq”ixqPN ¼129½ rFkk nkuk mit ¼5-06 Vu izfr gsDVs;j½ vkfn 
mYys[kuh; :i ls dgha T;knk ik, x, tcfd derj eku vuqipkfjr 
IykWVksa esa ntZ fd, x,A 

Qly foKku 

bl foHkkx ds vuqla/kku dk;Z pkoy ,oa yksfc;k tSls {ks= Qlyksa 
dh lq/kkj] ckxokuh ,oa {ks= Qlyksa ds dhV vkSj jksx izca/ku ij dsfUnzr 
gSaA laHkkx ds egRoiw.kZ miyfC/k;ka fuEufyf[kr gSaA

nks mPp mit’khy yo.krk lfg”.kq /kku fdLeksa ;Fkk xksok /kku&1 
¼KS&12½ rFkk xksok /kku&2 ¼KS&17½ dks fodflr fd;k x;k rFkk 
tuojh] 2017 esa jkT; ds fdLe fueqZfDr lfefr ¼SVRC½ }kjk xksok 
jkT; esa bUgsa [ksrh ds fy, tkjh fd;k x;kA u, iztuu oa’kØeksa@fdLeksa 
esa vf/kdre nkuk mit oa’kdze JK&58 ¼3260-00 fdxzk- izfr gsDVs;j½ esa 
,oa rnqijkUr JK&238 ¼3113-33 fdxzk- izfr gsDVs;j½( JK&84 ¼3086-67 
fdxzk- izfr gsDVs;j½( JK&86 ¼3040 fdxzk- izfr gsDVs;j½( ,oa JK&156 
¼2946-67 fdxzk- izfr gsDVs;j½ esa ntZ dh xbZA u, iztuu oa’kØeksa dks 
mRiUu djus ds fy,] mPp mit’khy yo.krk laosnh ,oa de mit’khy 
lfg”.kq oa’kdzeksa dks ‘kkfey djrs gq, fofHkUu ØkWl ds iz;kl fd, x,A 
orZeku o”kZ ds nkSjku] fofHkUu ladj ls mRiUu F4 ihf<+;ksa dk fLFkjhdj.k 
ds fy, iqu% izksUur fd;k x;kA 

[kjhQ 2016 ds nkSjku ikSn voLFkk esa yo.kh; ncko lfg”.kqrk ds 
fy, dqy 59 /kku tuunzO;ksa dh LØhfuax lw{e IykWV ifjfLFkfr;ksa ¼12 
dS/m dh fo|qr pkydrk dk yo.kh; ncko½ esa dh xbZA bu tuunzO;ksa 
esa ‘kkfey Fkha % 20 iztkfr;ka] 23 oU; /kku] 8 izxr iztud oa’kØe] 
6 mUur fdLesa] ,oa 2 rqyuh; fdLesa ¼lfg”.kq iksDdkyh] laosnu’khy 
IR-29½A thuiz:iksa esa dksjxqV] KS&17 rFkk WR&18 2&3 ds SES 
Ldksj 2-3 ds lkFk vR;f/kd lfg”.kq ¼HT½ ik, x, rFkk KS&4]  
KS-12] KS-16-1] KS-19-2 ,oa dXxk 3 ds  SES Ldksj ds lkFk 
lfg”.kq ¼T½ ik, x,A 

fofHkUu  NARS Hkkxhnkjksa }kjk yo.kh; ,oa {kkjh; ifjfLFkfr;ksa 
ds fy, fodflr 66 /kku lao/kZuksa dk ewY;kadu mRrjh xksok ftys ds 
pksMu xko esa fdlkuksa ds [ksrksa ij rVorhZ yo.kh; ifjfLFkfr ds rgr 
fd;k x;kA vf/kdre nkuk mit  CR3883-M-3-1-5-3-1-1 ¼3130-
91 fdxzk- izfr gsDVs;j½ esa rnqijkUr Øe’k%  CSR-C27SM-117 
¼2425-25 fdxzk- izfr gsDVs;j½(  JK-5 ¼2356-36 fdxzk- izfr gsDVs;j½(  
CSR-2748-4441-66¼2280-00 fdxzk- izfr gsDVs;j½ rFkk CSR-2748-
4441-133 ¼2258-18 fdxzk-izfr gsDVs;j½ esa ntZ dh xbZA 

dqy feykdj] pkoy] yksfc;k vkSj ewax esa 11 fDoaVy cht mRiUu 
fd;k x;k ftlesa /kku-T;ksfr ,oa djtr-3 esa yxHkx 7 fDoaVy cht]  
okbfVyk esa 1 fDoaVy] yksfc;k fdLe xksok poyh-3 esa 2 fDoaVy cht 
vkSj ewax dh fdLesa TM-96&2 ,oa IPM-2-14 esa 0-3 fDoaVy cht 
mRiUu fd;k x;kA

xksok dh /kku fdLeksa dk y{k.ko.kZu nks o”kksZa ds fy, 39 Ñf”k  
laca/kh vkd`fr ewydkas ds fy, fd;k x;kA orZeku o”kZ esa] fofo/krk dk 
v/;;u djus ds fy, vkadM+ksa dk ladyu ,oa fo’ys”k.k fd;k x;kA 

‘kSuu fofo/krk fo’ys”k.k esa 0-60 H lwpdkad ls larqfyr fofo/krk dh 
ekStwnxh dk irk pykA iz/kku la?kVd fo’ys”k.k ¼PCA½ }kjk pkj iz/
kku la?kVd ¼vkbZxu eku >1½ mRiUu fd, x, tks fd dqy ley{k.kh 
fHkUurk dk 80-43 izfr’kr eki FksA DyLVj fo’ys”k.k }kjk thu iz:iksa 
dks nks izeq[k DyLVjksa esa oxhZd`r fd;k x;k ftlesa izR;sd DyLVj esa 
rhu&rhu mi&DyLVj FksA

rVorhZ yo.kh; ifjfLFkfr;ksa ds varxZr AVT&1 dh 36 /kku 
izfof”V;ksa dk ewY;kadu fd;k x;k] ftues izeq[k nku mit okys izfof”V;ka 
% DRRH 106 ¼ladj½ ¼3225-00 fdxzk- izfr gsDVs;j½( TR&13&069 
¼3041-67 fdxzk- izfr gsDVs;j½( TR&09&27 ¼3005-56 fdxzk- izfr 
gsDVs;j-½( xksok R 2015&IR 87848&301&2&1&3&ch ¼2858-00 fdxzk- 
izfr gsDVs;j½ ,oa FL&478 ¼2625-00 fdxzk- izfr gsDVs;j½A gekjh izfof”V 
KS&12 ¼IET la[;k 25055½ dks AVT&II rVh; yo.krk fdLeh; 
ijh{k.k esa izksUur fd;k x;kA

jch ekSle ds nkSjku] /kku ijrh ifjfLFkfr ds varxZr 13 yksfc;k 
ds oa’kØeksa dk ewY;kadu fd;k x;kA nkuk mit ds laca/k esa dze’k% 
ikap ‘kh”kZ izfof”V;ka gSa% CP-26 ¼1342-22 fdxzk- izfr gsDVs;j½( CP-30   
¼1044-44 fdxzk- izfr gsDVs;j½( CP-21 ¼905-19 fdxzk- izfr gsDVs;j½( 
CP-34 ¼709-63 fdxzk- izfr gsDVs;j½ ,oa CP-36 ¼661-48 fdxzk- izfr 
gsDVs;j½A

dktw dh ikfjfLFkfrdh iz.kkyh esa ruk ,oa tM+ fNnzd vFkok  
cs/kd ¼CSRB½ tfVyrk ij fd, x, v/;;uksa esa irk pyk fd v/;;u 
fd, x, Qyks|kuksa esa yxHkx 15-20 izfr’kr dktw  o`{k CSRB 
ls laØfer gSaA fljkeck;flM esa] lcls izeq[k iztkfr IykslhMsjl Fkh 
ftlesa ,d o`{k ij vkSlru 28-3 xzc ik, x,A vf/kdka’k ladzfer o`{kksa 
esa iztkfr csVkslsjk :QkseSdqysVk 6 xzc izfr o`{k dh vkSlr ds lkFk  
ikbZ xbZA lHkh ladzfer o`{kksa esa cqijsfLVM csfy;ksuksVk izSfluk 27-25 xzc 
izfr o`{k dh vkSlr ds lkFk ikbZ xbZA rhuksa iztkfr;ka tM+ {ks= ls 7 
ehVj ÅapkbZ rd ikbZ xbZaA fljeck;flM iztkfr ds vf/kdka’k Ñfedks”k 
vkSj o;Ld tM+ {ks= esa ,oa Hkwfe {ks= ls 1 ehVj Åij ik, x,A  
IykslhMsjl  mi iztkfr izfr o`{k ls vkSlru 2-40 o 2-75 Ñfedks”k 
dze’k% tM+ {ks= esa rFkk Hkwfe dh lrg ls 1 ehVj Åij okys {ks= esa ik, 
x,A  

dktw esa ruk ,oa tM+ fNnzd vFkok cs/kd dk izca/ku esa               
bfeMkDyksjfiM ¼0-01 izfr’kr½ rFkk fQizksfuy ¼0-005 izfr’kr½ ds mipkj 
ls 50 izfr’kr ls vf/kdre isM+ksa dk cpko ns[kus dks feykA

Tosy Hk`ax csfy;ksuksVk izSfluk  dk izdksi vFkok vkiru vf/kdka’kr 
CSRB ladzfer vFkok nckoxzLr dktw o`{kksa ij ik;k x;k tgka  
vdsys ladzfer o`{k esa vf/kdre 132 xzc] 8 iwoZ&I;wik] 22 I;wik vkSj 
61 o;Ldksa dks ladfyr fd;k x;kA ,dy o`{k ij vkSlru 55-8 xzc 
iyrs gq, ik, x,A

izyksHku VªSi dk ewY;kadu djus ij irk pyk fd xksykdkj tkj $  
4 x 1 x 1 ls-eh- izyksHku esa lcls vf/kd la[;k esa Qy eD[kh cSDVªksfljk 
dqdqjfcVs @127-64@lIrkg vkdf”kZr gqbZaA
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yksfc;k esa ,fQl dzSDlhoksjk  ds izca/ku ij fd, x, iz;ksxksa esa irk 
pyk fd STC&4 cSflyl   tSo fu;a=.k QkeqZys’ku esa ,fQM+  dh lcls 
de la[;k ¼11-25@iRrh@izjksg½ ntZ dh xbZA

vke Qy eD[kh ds fy, feFkkby ;wxsukWy VªSi ds fofHkUu vkdkj 
o vkd`fr dh izHkko’khyrk esa iznf’kZr gqvk fd ikjn’khZ Vc $ 4 x 1 x 
1 lseh- izyksHku esa lcls vf/kd la[;k esa Qy eD[kh ¼37-45@lIrkg½ 
vkdf”kZr gqbZa tcfd rnqijkUr csyukdkj lQsn tkj $ 4 x 1 x 1 lseh- 
izyksHku ¼33-33@lIrkg½ esa Qy eD[kh vkdf”kZr gqbZaA

dhVuk’kdksa ds lkFk ‘kdjdanh ?kqu lkbySl QkWehZdsfj;l  dh 
jksdFkke djus ij irk pyk fd cqokbZiwoZ csy dks bfeMkDyksfizM ¼0-
009 izfr’kr½ esa Mqckus ,oa rnqijkUr fNM+dko djus ij lcls de dan 
ladze.k ¼5-55 izfr’kr½ ns[kus dks feyk tcfd lcls vf/kd dan ladze.k 
¼14-53 izfr’kr½ vuqipkj esa ik;k x;kA

pkj o”kksZa rd fdlkuksa ds [ksrksa esa dkyh fepZ esa QqV jkWV dk ,dhd`r 
izca/ku ij fd, x, iz;ksx esa irk pyk fd tSo ,tsUVksa ds lkFk mipkj 
djus ij dkyh fepZ dks QqV jkWV jksx ls cpk;k tk ldkA tSo ,tsUVksa 
ls mipkfjr ikS/ks LoLFk] vkstiw.kZ gSa vkSj muesa tYnh gh Qy Likbd 
mRiUu gqbZaA bl izca/ku j.kuhfr dh flQkfj’k bl {ks= esa dkyh fepZ dh 
[ksrh ds fy, dh tk ldrh gSA

,xsjkst tsy ds lkFk okWVj ckWFk esa LAMP  PCR }kjk 83-80 
izfr’kr e`nk uewuksa ls R lksykusfl;sje dk irk yxk;k x;kA  

R lksykusfl;sje  ds lkFk Vhdkd`r izfrjks/kh ,oa lqxzkg~;’khy cSaxu 
fdLeksa dh VªkalfdzIVkse izksQkby ls laxr rFkk xSj laxr ikjLifjdrk esa 
vusd m/oZ fuxfer ,oa v/kks fuxfer VªkalfØIV~l dk irk pykA SSR 
dh igpku ;wuhthUl esa dh xbZA rhuksa GO Mksesu] ;Fkk tSfod izfdz;k 
¼8659½] vk.kfod dk;Z ¼9210½ rFkk lsyqyj la?kVd ¼6551½ ds fy, GO 
vuqdze forj.k dk fo’ys”k.k fd;k x;kA

cSaxu ds 271 F6 oa’kdzeksa dh Ldzhfuax R lksykusfl;sje           
pqukSrh Vhdkdj.k ds lkFk xzhugkml ifjfLFkfr esa thokf.od eqj>ku  
izfrjksf/krk ds fy, dh xbZA oU; cSaxu rFkk vU; izfrjks/kh ewyo`Urksa 
¼S&4 ,oa lw;kZ½ ij cSaxu rFkk VekVj dh lqxzkg~;’khy d`”V fdLeksa 
dk dye&ca/ku djus ij thokf.od eqj>ku dk izdksi de gqvk vkSj 
blfy, bl izkS|ksfxdh dk mi;ksx thokf.od eqj>ku izca/ku esa fd;k 
tk ldrk gSA 

cSflyl feFkkbyksVªkWfQdl LVªsu RCh6-2b   dh igpku fofHkUu 
ikni jksxtudksa ds neu esa ,d vk’kktud tSo ,tsUV ds :i esa dh 
xbZ gSA bl LVªsu dh igpku dh xbZ vkSj bls Hkkd`vuqi & jk”Vªh; 
d`f”k mi;ksxh lw{etho C;wjks ¼ICAR - NBAIM½] eÅ dh jk”Vªh; 
fjiksftVªh esa izkfIr la[;k NAIMCC-B-01889  ds lkFk tek djk;k 
x;kA lw{etho iathdj.k dk izLrko Hkkd`vuqi & jk”Vªh; d`f”k mi;ksxh 
lw{etho C;wjks ¼ICAR - NBAIM½] eÅ dks izLrqr fd;k x;k gSA 
cSflyl feFkkbyksVªkWfQdl  LVªsu STC-4  dh igpku ,d ikni o`f) 
izkseksVj ds :i esa dh xbZ vkSj ;g yo.kh; ifjfLFkfr;ksa dk lfg”.kq gS] 
[kkldj /kku esaA vr% bl cSDVhfj;e dk mi;ksx /kku rFkk vU; Qlyksa 

esa ikS/kk c<+okj lq/kkj gsrq if’peh rV dh yo.kh; e`nkvksa esa fd;k tk 
ldrk gSA

vk’kktud thokf.od tSo ,tsUVksa ¼RCh 6 – 2b  rFkk  STC-
4½ ds O;kid xq.kuhdj.k gsrq d`f=e ehfM;e dk ekudhdj.k fd;k 
x;kA Ñf=e vFkok flaFksfVd ehfM;e esa la[;k vuqipkj ehfM;e ds 
lerqY; Fkh vkSj blfy, bl ehfM;e dk bLrseky O;kid xq.kuhdj.k 
ds fy, fd;k tk ldrk gSA RCh 6- 2b ds okgd vk/kkfjr rFkk 
rjy QkeqZys’ku dk ekudhdj.k fd;k x;kA 26 eghuksa ds ckn ikmMj 
QkeqZys’ku ,oa rjy QkeqZys’ku esa la[;k dze’k% 9-0 ykWx CFU@xzke 
rFkk 8-0 ykWx CFU@xzke ls T;knk ikbZ xbZA 22 eghuksa rd lksfM;e 
,YxhusV QkeqZys’ku esa RCh 6 – 2b dh la[;k 10-0 ykWx CFU@fe-
fy- ls vf/kd FkhA ewY;kadu v/;;uksa esa iznf’kZr gqvk fd RCh 6 – 2b  
rFkk STC-4 ds ikmMj] rjy ,oa lksfM;e ,YxhusV QkeqZys’kuksa ls 
cSaxu] VekVj o vU; Qlyksa esa ikS/kk c<+okj esa lq/kkj vk;kA thokf.od 
tSo&,tsUVksa ¼ RCh6 – 2b rFkk STC-4 ½ }kjk cSaxu] fepZ ,oa yksfc;k 
esa ikS/kk c<+okj iSjkehVjksa esa lq/kkj yk;k x;k tcfd cSaxu vkSj fepZ esa 
e`nktfur jksx izdksi esa deh ykbZ xbZ A 

ckxokuh foKku 

ckxokuh foKku laHkkx dh vuqla/kku ifj;kstuk,a eq[;r% dsyk] vke] 
dVgy] dksdqe tSlh Qynkj Qlysa dktw] lqikjh tSlh jksi.k Qlysa( 
fepZ] cSaxu] fHk.Mh] pkSykbZ] [khjkoxhZ; tSlh ‘kkdh; Qlysa( tk;Qy o 
dkyh fepZ tSlh elkyk Qlysa( tSLehu] dzklSUMªk tSlh iq”ih; Qlysa( 
,oa dySfM;e] ,LiSjsxl o QuZ vkfn tSlh i.khZ; Qlysa dh izkd`frd 
fofo/krk ds ladyu] izkys[ku ,oa laj{k.k] fofHkUu Qyksa] lfCt;ksa] Qwyksa 
o elkyksa dk ewY;kadu ,oa mRiknu ijh{k.k] LFkku&fof’k"V gk;&Vsd  
ckxokuh gLr{ksiksa tSls dh lVhd ,oa lajf{kr [ksrh ij dsfUnzr gSaA  
blds vykok ckxokuh foKku laHkkx }kjk laLFkku esa ekWMy ukfj;y   
vk/kkfjr Qly iz.kkyh vkSj vkS”k/kh; ikS/kk CykWd dk j[k&j[kko Hkh 
fd;k tkrk gSA vuqla/kku ifj;kstukvksa ds izeq[k ifj.kke uhps izLrqr gSaA

nwljs o”kZ ds fy, iqujko`fr djds ,d {kerk’khy chVklk;fuu jax ls 
Hkjiwj yky pkSykbZ vkuqoaf’kd LVkWd ¼IC & 598190½ dh iqf”V dh xbZA 
;g yky pkSykbZ ds :i esa tkjh dh xbZ fdLe vdkZ v:f.kek ls csgrj 
ik;k x;kA dsys dh fodYIk ekbfuax esa] dsys ds vkB yf{kr cS.M~l esa ls 
PCR mRiknksa dks gVk dj ‘kq)hd`r djds vuqØe.k ds fy, Hkstk x;kA 
buesa ls ,d vuqdze dk feyku chr.4 ij fLFkr fQuksfyd XywdkslkbM 
eSyksfuy&VªkalfQjst 2 & ykbd thu ds lkFk gqvkA lQsn osYph ¼AB½ 
ls ,d dfYir ikWyhIykWbM ¼AABB½ ikS/kk mRiUu fd;k x;kA osYph 
¼AB½ dsys dk ,d dfYir mRizsfjr dksYphIykWbM~l ¼AABB½ dks fod-
flr fd;k x;kA :ik ¼BB½ ds mRizsfjr dksYphIykWbM~l ¼BBBB½ dk 
fodkl ewY;kadu ds fy, fd;k x;kA fodYi ekbfuax  ,oa  ley{k.kh 
ijh{k.kksa ds fy, :ik ¼BB½ ds ,dy dsyk ikS/ks dh v/kZ&lgksnj ikSn 
dk jksi.k eq[; [ksr esa fd;k x;kA la’kksf/kr iRrh fljk ds lkFk dkyh 
fepZ ds dkbesfjd mRifjorhZ dh igpku ,oa y{k.ko.kZu fd;k x;kA 
vk’kktud dkyh fepZ lsysD’ku dh larfr;ksa esa vxsrh ,oa mPp mit 
iznf’kZr gqbZA ,d ckSuh lqikjh] xksok cqVdh lqikjh dks fgjsgYyh M~okQZ 
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dh larfr;ksa ls pquk x;kA ukfj;y rFkk lqikjh esa ladj.k dk;Z izkjaHk 
fd;k x;k rkfd vxsrh Qyu] ckSuh lajpuk o mPp mit’khy larfr;ksa 
dk fodkl fd;k tk ldsA

jkT; cht lfefr }kjk dktw ds rhu vk’kktud lsysD’ku uker% 
frlokMh&3] xkats&2 ,oa KN&2@98 dks xksok jkT; esa izLrkfor ukeksa] 
dze’k% xksok dS’;w&2] xksok dS’;w&3 rFkk xksok dS’;w&4 ds lkFk [ksrh ds 
fy, tkjh djus dk vuqeksnu fd;k x;kA mPprj fxjh mit ds lkFk 
cM+h fxjh ¼ > 10 xzke½ ,oa cM+s Qy vkdkj okyh rhu ubZ izkfIr;ksa dh 
igpku dh xbZA ladj.k dk;Z fd;k x;k vkSj ewY;kadu ds iz;kstu gsrq 
194 ladj cht fxjh mRiUu dh xbZaA

,d lkS nks LFkkuh; fdLeksa ¼fofHkUu izpfyr fdLeksa lfgr½] {ks= ds 
fy, izLrkfor x, 15 ladjksa ,oa 12 fdLeksa rFkk 5 fons’kh fdLeksa ,oa ,d 
oU; iztkfr dks ‘kkfey djds dqy 135 vke tuunzO; dk j[k&j[kko 
fd;k x;k gSA blds vykok] dudksuk] ckjMst] frlokMh ,oa iksaMk 
rkyqdk ls vpkj iz;kstu gsrq lkr vke izkfIr;ksa dh igpku dh xbZ vkSj 
uewuksa dk ladyu vpkj xq.koRrk fo’ys”k.k ds fy, fd;k x;kA

ewY;kadu fd, x, vke ds dqy 18 eudqjkn ifjorZ esa ls orZeku 
iq”iu ekSle ds nkSjku 12 izkfIr;ksa esa iq”iu gqvk ysfdu izfrdwy tyok;w 
ds dkj.k dsoy nks izkfIr;ksa ;Fkk MKD&1&1@1 ,oa MKD&19&3@6 
us lkekU; Qy LFkkiu ntZ fd;kA 

gj o”kZ dh rjg vkezikyh] jRuk ,oa uhyxksok fdLeksa esa izfr o`{k 
mPprj Qy mit ¼Øe’k% 83-2] 69-4 ,oa 44-8 fdxzk- izfr o`{k½ ntZ 
djuk tkjh jgkA gkykafd] jRuk fdLe esa Qy mit larqfyr Fkh vkSj 
vkezikyh esa iNsrh Qy ifjiDork ¼ebZ dk izFke lIrkg½ dh rqyuk esa 
Qy ifjiDork le; b”Vre ¼vizSy dk nwljk lIrkg½ FkkA vkezikyh 
,oa jRuk ds Qyksa esa Øe’k% 0-19 ,oa 0-16 izfr’kr ds dqy vEy eku ds 
lkFk dqy ?kqyu’khy Bksl inkFkZ dk mPprj Lrj ¼Øe’k% 22-80 fczDl 
,oa 21-60 fczDl½ ik;k x;k tcfd bldh rqyuk esa uhyxksok esa 0-28 
izfr’kr dqy vEy ,oa ?kqyu’khy Bksl inkFkZ 16-80 fczDl FkkA

tk;Qy esa] eknk izHkqRo okys mHk;fyaxkJ;h thu iz:iksa uker% 
NMD1] NMD2] NMD5] NME4 rFkk NMF6 esa 427 ¼NMD1½& 
1108 ¼NMF6½ Qy izfr o`{k dh fHkUurk esa mPprj mit gkfly gqbZA 
uj rFkk eknk Qwyksa ds leku vuqikr okys thu iz:iksa uker% NME 3] 
NMF5] NMG8 vkfn e/;e mRiknd ik, x,A vk’kktud lsysD’ku 
uker% rkelqyh&1 ,oa rkelqyh&3 esa vf/kd fxjh mit ntZ djuk tkjh 
jgk tcfd rkelqyh&1 esa l?ku fodflr ,oa lEiw.kZ fxjh dks <+dus 
okyh tkfo=h tSlh vuwBh fo’ks”krk,Wa ntZ dh xbZA rkelqyh&1] ,d cM+h 
fxjh okyk lsysD’ku] esa ckjgosa o”kZ ds nkSjku 289 Qy izfr o`{k dh mP-
prj mit ntZ dh xbZA

yxHkx 0-51 gsDVs;j esa ukfj;y vk/kkfjr cgq&iztkfr Qly iz.kkyh 
ekWMy esa izfr rkM+ 102 fxjh dh vkSlr mRikndrk ds lkFk 48 
mit’khy rkM+ ls 4889 fxjh dh ukfj;y mit ntZ dh xbZA yxHkx 
1340 fdxzk- dsyk xqPNksa dh rqM+kbZ dh xbZ vkSj lkFk gh jksi.k lkexzh ds 
rkSj ij ldlZ ¼vadqjksa½ dh fcdzh djds vk; l`ftr dh xbZA iz.kkyh esa 

vU; mPp ewY; okyh Qlyksa ;Fkk tk;Qy ¼15-5 fdxzk- cht ,oa 1-89 
fdxzk- lw[kk tkfo=h½( dkyh fepZ ¼6-7 fdxzk-½ rFkk ftfedan ¼887 fdxzk-½ 
dk ;ksxnku mYys[kuh; FkkA iz.kkyh esa iks”kd rRoksa dh iqukjko`Rrh ds 
fy, XykbjhlhfM;k ifRr;ksa] ukfj;y ds QzkW.M~l] dsys dh ifRr;ksa rFkk 
Nùruk o tk;Qy dh ifRr;kas tSls tSfod inkFkksZa dks cM+h ek=k esa 
csflu esa iqu% ‘kkfey fd;k x;kA

izkd`frd :i ls ekStwn] ewy :i ls ikSn ls mRiUu ,oa ladj ijkfxr 
dVgy ds o`+{kksa dk v/;;u fd;k x;kA vr% o`{k ,oa Qy fo’ks”krkvksa esa 
O;kid fHkUurk ns[kus dks feyhA fdUMsydV~Vk ¼dudksuk rkyqdk½ rFkk 
yksVkfye ¼lkylsr rkyqdk½ dh izkfIr;ka 50 izfr’kr ls Hkh vf/kd [kkus 
;ksX; va’k ds lkFk mit ,oa xq.koRrk fo’ks”krkvksa ds fy, vk’kktud 
ikbZ xbZaA vkaoyk dh fdLe] d`”.kk O;kolkf;d [ksrh ds fy, vR;f/kd 
mi;qDr ikbZ xbZa ftlesa vkB o”kZ iqjkuh dye ca/ku }kjk mRikfnr o`{kksa 
ls nks ekSleksa ;Fkk vDrwcj ,oa ekpZ&vizSy dks ‘kkfey djrs gq, izfr o”kZ 
izfr o`{k ls vf/kdre 200 fdxzk- rd mit gkfly dh xbZA

v/;;u fd, x, 100 ls Hkh vf/kd o`{kksa esa dksde iq”iu esa O;kid 
fHkUurk ns[kus dks feyhA o`{k mHk;fyaxkJ;h ;k i`FkdfyaxkJ;h vFkok 
f=;ksdlh izo`fr okys FksA Qwy 1 ls 8 dh fHkUurk okys ofrZdkxz yksCl ds 
lkFk uj ;k eknk vFkok f}fyaxh Fks ftuesa chtkaM vFkok fMEc yksD;wYl 
1 ls ysdj 9 rd vkSj ijkxdks’k 20 ls 60 dh la[;k esa FksA

vtSfod moZjdksa] tSfod [kkn rFkk lkFk gh tSo moZjdksa ds lkFk 
,d iks”kd rRo feJ.k rS;kj fd;k x;k vkSj bldk ijh{k.k dsyk rFkk 
iihrs esa fd;k x;kA vdkZ izHkkr fdLe ds iihrk chtksa dks 1 izfr’kr 
CaNO3  

¼24 ?kaVs fHkxksuk½ ds lkFk mipkj djus ij vadqj.k esa de le; 
yxk ¼4-75 fnu½ vkSj vf/kdre vadqj.k izfr’kr ¼82-56½ gkfly dh xbZA

fMªi ,oa moZj.k iz.kkyh ds rgr ewY;kadu dh xbZ pkj fepZ dh 
fdLeksa esa] lcls igys iq”iu fu’kk ¼24-50 fnu½ esa ,oa rnqijkUr izhfr 
¼26-80 fnu½ esa ik;k x;kA vf/kdre Qy mit fu’kk ¼345 xzke izfr 
ikS/kk½ esa ,oa rnqijkUr izhfr ¼322-50 xzke izfr ikS/kk½ esa ikbZ xbZA moZj.k 
vFkok QfVZxs’ku ds lkFk iyokj djus ij fHk.Mh esa tgka 0-450 xzke 
izfr ikS/kk dh vf/kdre mit ntZ dh xbZ tcfd bldh rqyuk esa fcuk 
iyokj okys mipkj ds rgr dsoy 0-258 xzke izfr ikS/kk dh mit gh 
gkfly dh xbZA

iq”iksRiknu ds fy, vFkZ’kkL= lfgr vkd`fr ,oa iq”ih; fo’ks”krkvksa 
ds fy, ukfj;y ds varxZr varj&Qly ds rkSj ij 45 izdkj ds 
gsfydksfu;k dk ewY;kadu fd;k tk jgk gSA lkekU;r;k] lsDlh fiad] 
VsEiVªsl] ykscLVj DykW&I ,oa II] xksYMu VkWpZ] fcgkbZ] dkWokph] cqdh 
tSlh gsfydksfu;k fdLeksa dh ekax ,oa Fkksd ewY; ¼:i;s 15 ls 40 izfr 
Likbd½ vR;f/kd ikbZ xbZA

tjcsjk dh 13 fdLeksa dk ewY;kadu dfrZr iq”iksRiknu ds fy, 
izkd`frd :i ls goknkj ikWyhgkml ds varxZr fd;k x;kA vkSlr 
iq”iksRiknu izfr o”kZ izfr ikS/kk 38-45 ¼izh bUVsal½ ls 51-25 ¼ekyhcks½  
gkfly fd;k x;kA ‘ksMusVgkml esa eqY;kafdr vkfdZM~l dh N% fdLeksa esa 
vf/kdre iq”idksa dh la[;k lksfu;k bjlkdqy ,oa pkfeZax OgkbV ¼15-80½  
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,oa rnqijkUr ,s;jh jsM cqy ¼15-40½ esa ntZ dh xbZA

jtuhxa/kk dh fdLesa esDlhdu flaxy] lqokfluh rFkk iyZ Mcy xksok 
esa O;kolkf;d [ksrh ds fy, mi;qDr ikbZ xbZaA ifYlax ?kksy ¼8 HQS 
@ 200 PPM $  GA 3 @ 25 PPM $ AgNO 3 @ 50 PPM 
$ flfVªd vEy @ 50 PPM $ lqØkst 3 izfr’kr½ ds ifj.kkeLo:i 
budk vf/kdre iq”i&ik= thou ntZ fd;k x;kA usfj;e ds eqY;kafdr 
lHkh fdLeksa us csgrj izn’kZu fd;k ,oa iq”i&ik= thou 4 ls 10 fnu ds 
chp ik;k x;kA xksok tSls vf/kd o”kkZ okys ,oa Nk;knkj {ks=ksa ds fy, 
i.khZ; ikS/ks ds rkSj ij dySfM;e dh mi;qDrrk LFkkfir dh xbZA dfrZr 
i.kZ ds :i esa mi;qDrrk dk irk yxkus ds fy, laLFkku esa yxHkx 15 
QuZ dk ewY;kadu fd;k tk jgk gSA laLFkku esa 27 vkS”k/kh; tM+h cwVh] 
24 vkS”k/kh; >kM+h] 17 vkS”k/kh; ikS/kksa rFkk 6 vkS”k/kh; yrkvksa lfgr ,d 
ouLifr laxzgky; ¼dUtjosVªh½ dk j[k&j[kko fd;k tk jgk gS tks fd 
bu lHkh iztkfr;ksa ij mi;ksxh tkudkjh dh fjiksftVªh ds :i esa Hkh 
dk;Z djrk gSA

vf/kd o”kkZ rFkk mPp vknzZrkokys if’peh rVh; ikfjfLFkfrdh 
iz.kkyh ds vuq:i la’kksf/kr fd, x, ,dy foLrkj ,oa f}&foLrkj 
okys xzhugkml dk ewY;kadu Øe’k% [khjk ,oa VekVj Qlyksa ds lkFk 
fd;k x;kA ifj.kkeksa esa lajpukvksa dh lw{e tyok;q ij la’kks/kuksa dk 
vR;f/kd ldkjkRed izHkko ns[kus dks feykA la’kksf/kr f}&foLrkj  okys 
xzhugkml rkieku dks 21-48 ± 3-02  ls 33-87 ± 4-00 fM-ls- ds chp 
cuk, j[kk x;k tks fd VekVj Qly dsfy, laLrqr b”Vre rkieku            
20& 35 fM-ls- ds vuq:i Fkk vkSj ia[kk pykus ij fnu ds le; vknzZrk 
60-66 ± 14-66 izfr’kr ls 79-58 ± 11-24 izfr’kr ds chp vkSj ia[kk ugha 
pykus ij jkf= ds le; vknzZrk 84-93  ± 8-23 izfr’kr ls 95-15 ± 3-59 
izfr’kr ds chp ikbZ xbZA fofHkUu gLr{ksiksa ;Fkk {kSfrt cgkookys ia[ks 
¼HAFs½] laokru ia[ks] FkeZy usV vkfn dk ,d lw{e fu;a=d vk/kkfjr 
Lopkfyr vkWijs’ku }kjk lw{e tyok;q dk csgrj rjhds ls fu;a=.k vkSj 
blls fctyh dh cpr dh tk ldrk gSA dsoy {kSfrt v{kh; cgkookys 
ia[ks ¼HAFs½ okys ,d ,dy foLrkj ds xzhugkml ds fy, vf/kdka’k 
Qly vof/k esa 25-71 ± 1-36 fM-ls- ls 31-53 ± 4-30 fM-ls- rkieku 
ntZ fd;k x;k tks fd 15 & 32 fM-ls- dh laLrqr {kerk ds vanj Fkk 
ysfdu vknzZrk dks 45 & 60 izfr’kr dh b”Vre {kerk esa ugha cuk, j[kk 
tk ldkA bldk dkj.k laokru ia[kksa dh vuqifLFkfr gks ldrh gS vkSj 
blhfy, tyok;q fu;a=.k ds fy, ok;q laokru c<+kusokys ia[ks ,oa osaV 
{ks= dks c<+kuk csgrj fodYi gks ldrk gSA

i’kq foKku

i’kq foKku laHkkx esa vuqla/kku ifj;kstuk,a eq[;r% nslh nq/kk: 
i’kqvksa] ‘kwdjksa] HkSal rFkk iksYVªh uLyksa ds laj{k.k ,oa lq/kkj( uSnkfudh 
vkeki ds fodkl( i’kq/ku ds izeq[k jksxksa ds vk.kfod egkekjhfoKku( 
rFkk rVh; {ks= esa oSKkfud Ms;jh] ‘kwdj ikyu] cdjh ,oa iksYVªh ikyu 
jhfr;ksa dk ekudhdj.k vkfn ij dsfUnzr gSaA  

‘kwdj ds oh;Z dk ifjj{k.k djus gsrq ‘kwdj oh;Z ,DlVsaMj ¼NBSE½ 
dk fodkl ,oa ewY;kadu fd;k x;kA isVsUV tuZy vkWQ bafM;k esa 

NBSE isVsUV izdkf’kr fd;k x;k vkSj ,xzhuksosV bafM;k fy- }kjk blds 
O;kolk;hdj.k dh igy dh xbZA

if’peh rVorhZ Hkkjr esa cdjh dh uLyksa ,oa cdjh la[;k dh fLFkfr 
ij vk/kkjh; lwpuk dk vkdyu fd;k x;kA stx1,  stx 2,  EaeA,  
hlyA,  Flic   rFkk rfB   fo”kSys thu dks yf{kr djus okys E- coli  
non O157 : H 7  LVªsu dh igpku djus ds fy, ihlhvkj vkeki dk 
ekudhdj.k fd;k x;k vkSj dqy 50 i`FkDdksa esa ls] 24 i`FkDdksa esa fo”kSys 
thuksa dh mifLFkfr ns[kus dks feyh ftlls irk pyrk gS fd E- coli  
non O157 : H 7  dhVjksxtud LVªsu ;qok cdfj;ksa esa xaHkhj vka=’kks/k 
,oa isfpl jksx ds fy, mRrjnk;h FkkA cdjh ewy ls E- coli non 
O157 : H 7  dhVjksxtud LVªsu dk y{k.ko.kZu djus ds fy, iYl 
QhYM tsy bysDVªksQksjsfll ¼PFGE½ fof/k dk ekudhdj.k fd;k x;kA 
mRrjh ,oa nf{k.kh xksok ls dqy 211 lsjk uewuksa dh LØhfuax nq/kk: 
i’kqvksa esa IBR rFkk [kqjidk&eqagidk jksx ds fy,] cdfj;ksa esa PPR rFkk 
czwlsyksfll jksx ds fy, ,oa ‘kwdjksa esa Dykfldy Lokbu cq[kkj ds fy, 
dh xbZA nq/kk: i’kqvksa esa 19-76 izfr’kr ¼88@19½ dh laØked cksokbu 
jkbuksVSªdhfVl ¼IBR½ dh lsjks&izcyrk dks ntZ fd;k x;kA nq/kk: 
i’kqvksa esa cksokbu iSihyksek ok;jl ¼ BPV-1 ,oa BPV-2½ dh igpku 
ds fy, Rofjr vkeki dk fodkl fd;k x;k vkSj vuqØe dks izdkf’kr 
djk;k x;kA nq/kk: i’kqvksa esa cksokbu iSfiykseSVksfll jksx ds izHkkoh 
mipkj ds fy, Lons’kh oSDlhu fFkjsih dk ekudhdj.k fd;k x;kA

laLFkku ds i’kq/ku esa e`R;q la[;k ,oa e`R;qnj dk ewY;kadu fd;k 
x;k vkSj laLFkku ds QkeZ ij lcls de e`R;qnj ¼< 2 %½ ntZ dh xbZA 
dksad.k dU;ky cdfj;ksa dh LVkWy QhfMax dk ekudhdj.k fd;k x;k 
vkSj izn’kZu ewY;kadu esa 8 ekg dh vk;q voLFkk ij ‘kjhj Hkkj ¼cdjksa 
esa 38 fdxzk- ,oa cdfj;ksa esa 32 fdxzk-½ dk mYys[kuh; lq/kkj ns[kus dks 
feyk A xksok jkT; ds ,d LFkkuh; ns’kh nq/kk: i’kq ‘osrk dfiyk dk 
losZ{k.k] izkys[ku ,oa iathdj.k ds dk;Z dh ‘kq:vkr dh xbZ vkSj A2 
nqX/k izksVhu thu dk y{k.ko.kZu fd;k x;kA

xksok rFkk egkjk”Vª ¼eqEcbZ½ ls ‘kwdj ls lacaf/kr izkf.k:tk jksxtudksa 
dh izcyrk ns[kh xbZ rFkk 182 ‘koksa dh tkap djus ij tyLQksV jksxksa 
dh lcls de ekStwnxh dk irk pykA

i`FkDdj.k rFkk PCR igpku ds ek/;e ls nq/kk: i’kqvksa esa FkuSyk 
jksxtudksa dkWxqyst ikWthfVo LVsQkbyksdksdl vkWfj;l rFkk ek;dksfVd 
FkuSyk dh igpku dh xbZA nq/kk: HkSal esa iztuu izn’kZu dk iwoZ&izHkkoh 
fo’ys”k.k fd;k x;k vkSj lkFk gh rVorhZ tyok;q ifjfLFkfr;ksa ds rgr 
iztuu izn’kZu ds laca/k esa fofHkUu tSo ekSlefoKku dkjdksa dh fuxjkuh 
‘kq: dh xbZA LFkkuh; ,oa ladj uLy ds nq/kk: i’kqvksa esa lexz iztuu 
izn’kZu ij fofHkUu izksLVkXySfUMu ,ukykWx vk/kkfjr ledkfydrk ,oa 
iqu% ledkfydrk izksVksdkWy dh izHkko’khyrk dh rqyuk djus ds fy, 
,d ijh{k.k fd;k x;kA

Hkkd`vuqi & iksYVªh vuqla/kku funs’kky; ¼ICAR - DPR½] gSnjkckn 
ls [kjhns x, xzkefiz;k ,oa Jhfuf/k iSr`d LVkWd ¼dqy 1008 if{k;ksa½ ds 
o`f) izn’kZu ,oa e`R;qnj iSVuZ dk ewY;kadu fd;k x;kA 32 lIrkg dh 
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vk;q voLFkk esa v.Mk mRiknu 1236 v.Ms Fkk tcfd orZeku gsu&Ms 
mRiknu 32-94 izfr’kr FkkA 

ekfRL;dh foKku

ekfRL;dh foKku laHkkx ds varxZr vuqla/kku ifj;kstuk,a eq[;r% 
d`f=e eRL; vkokl ¼AFH½ ,oa fVdkÅ rVh; ty thoikyu iz.kkfy;ksa 
dk mi;ksx djds rVorhZ ty esa ekfRL;dh lalk/ku izca/ku ij dsfUnzr 
gSaA 

d`f=e eRL; vkokl ¼RCC½ fufeZr fd, x, vkSj mUgsa vktek;k 
x;kA AFH ij dqy 50 iztkfr;ka ekStwn ikbZ xbZ ftlesa ghfu;ksdl 
,D;wfeusVl]  gsyhdksjl ukbxzslsUl] Y;wV~tSul jlsykbZ] L- QYol ] 
,y- Y;wV~tSul ] iksekMsftl QdsZVl] ,dSUFkqjl CykWdkbZ] rFkk P- NCch 
dh vf/kdre izpqjrk ns[kus dks feyhA iztkfr fofo/krk ,oa izpqjrk xgjs 

AFH ij vf/kd FkhA blds vykok] xfr’khy jh<+jfgr QhMlZ] loZHk{kh 
,oa ekalkgkjh tSls VªkWfQd fxYM~l dh l?kurk xgjs AFH ij lcls 
vf/kd ik;h xbZA m/okZdj jkgr] ck/kkvksa ls eqDr Åijh dkWye vkSj 
xgjs vkJ; ewyokl ds laca/k esa vuqdwy vkokl fo’ks”krkvksa ds dkj.k gh 
iztkfr;ka xgjs AFH dh vksj dgha vf/kd vkdf”kZr gqbZaA

v/kZ [kqys fiatMs okyh ty thoikyu iz.kkyh ds fy, ,d 
tu& larqfyr iks”k.k ekWMy dk fuekZ.k dj ds ikfjfLFkfrdh iz.kkyh 
fo’ks”krkvksa dk v/;;u fd;k x;kA fo’o dh izeq[k ty thoikyu  
ikfjfLFkfrdh iz.kkfy;ksa ds rqyuk es bl ikfjfLFkfrdh ds vkadfyr lwpd-
kad lkekU;r;k vf/kd FksA ekWMy ls 10 o”kZ dh vof/k ds fy, vuqdj.k  
}kjk v/kZ&[kqyh fiatjk iz.kkyh esa rkeqlks ,oa iyZLikWV ds nks fiatjksa vkSj 
20 ‘kacqd Mksfj;ka dh cSVjh rVorhZ ty thoikyu ds fy, lcls vuqdwy 
lek/kku ik;k x;kA
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The Indian Council of Agricultural Research, New 
Delhi, established the ICAR Research Complex 

for Goa in April, 1976. After a short spell under the 
ICAR Research Complex for North East Hill Region, 
the complex was brought under the administrative 
and technical control of the Central Plantation Crops 
Research Institute, Kasaragod, Kerala. After functioning 
at different Government agricultural farm sites in Goa, 
the location was finally shifted to Ela, Old Goa in 1982. 
In order to intensify the transfer of technology and 
to impart grass-root level vocational training, a Krishi 
Vigyan Kendra was also established at the Research 
Complex in 1983. The Institute was upgraded to a 
full-fledged Institute in April, 1989 to cater to the 
growing needs of agricultural research, education and 
extension in the state of Goa.

In India, the coastal ecosystem covers an area of 
10.78 million ha along 7516 km long coastline. This 
coastline covers 33 districts under 9 peninsular coastal 
states, with an area of  3.85 lakh square km to form the 
coastal ecosystem of the country with an estimated 
population of about 17.10 crores accounting for about 
14.20 % of the total population of the country. The major 
activities in the coastal region include agriculture and 
allied sectors, tourism, mining, industries, shipping 
transport, etc. The research activities  of the institute 
were earlier confined to the agricultural needs of Goa, 
and now the institute has been further upgraded 
to ICAR- Central Coastal Agricultural Research 
Institute to address the sustainable agricultural and 
allied activities in the fragile coastal ecosystem of 
the country. The Institute is poised to carry out the 
research and extension work on field and horticultural 

Introduction

crops, livestock, and fisheries relevant to natural 
resource base for sustainable productivity, to develop 
climate resilient land use and farming systems and 
agro-ecotourism.

The Institute is headed by Director, who is supported 
by 20 Scientists, 18 Technical, 21 Administrative and 28 
Skilled Support staff, making the total staff strength to 
88. 

The important areas of research  of the Institute are 
Identification of promising crop varieties/accessions of 
field and horticultural crops; development of suitable 
soil and water conservation measures in cashew, 
coconut and mango; development of integrated 
farming system models; development of eco-friendly 
management practices of major insect pests and 
diseases in plantation, field and vegetable crops; 
development and standardization of production 
technologies for field and horticultural crops of Goa; 
standardization of low cost protected structures for 
vegetable and flower crop production; standardization 
of packages for rearing cattle, goat, buffalo, pig 
and poultry; standardization of hydroponics green 
fodder production and bypass fat production; 
disease diagnosis and animal health management; 
standardization of ornamental fish culture, carp culture 
and brackish water fish farming; standardization 
of mussel farming practices; dissemination of PFZ 
advisories and validation of advisories; and exploration 
of fish diversity of Goa. The Institute is also engaged 
in transfer of technology through FLDs, trainings, 
workshops etc. The research accomplishments made 
by the scientists the technologies transferred to 
farmers’ fields, the other events conducted by institute 
and the awards and recognitions confered upon the 
staff are presented in the report.
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Information on weather is of paramount importance 
for agricultural production. Observation of weather 

parameters is being continuously recorded by the 
Institute. Observations made during April 2016 to 
March 2017 are discussed here.

Air temperature

Mean maximum temperature during April 2016 to 
March 2017 varied from 29.0°C (July 2016) to 35.7°C 
(May 2016), whereas mean minimum temperature 
varied from 19.0°C (January 2017) to 25.2°C (May 2016). 

Rainfall and rainy days

The total rainfall received during April 2016 to 
March 2017 was 2862.5 mm. Total of 2708.2 mm was 
received during kharif (June 2016 to September 2016). 
The annual rainfall of this year was 214.1 mm higher 
than that of 2015-16 (2648.4 mm). Total number of 
rainy days observed was 101 and was lower compared 
to last year (121 days).

Evaporation and relative humidity

Daily evaporation was measured using USDA-Class 
A pan evaporimeter. Sum of monthly mean water 
evaporated from April 2016 to March 2017 was 49.2 
mm. The highest morning as well as afternoon relative 
humidity was observed during July, 2016, whereas the 
corresponding lowest was recorded during December, 
2016 and January 2017, respectively.

Wind speed

Mean monthly wind speed ranged from 3.3 km/h 
(October 2016) to 5.7 km/h (May 2016). Mean monthly 
wind speed started decreasing from August 2016 to 
October 2016 and it increased thereon till March 2017.

Sunshine hours

The mean monthly sunshine hour recorded ranged 
from 0.9 hours (July 2016) to 9.5 (February 2017).  As 
expected, mean monthly sunshine hours were lower 
during rainy season compared to rest of the months 
of the year. 

Soil temperature

The ranges of mean monthly soil temperature 
recorded in morning hours at 5 and 10 cm depths were 
24.9-32.4 ºC and 26.3-46.4 ºC, respectively, whereas 
the corresponding ranges for afternoon observation 
were 26.4-47.7 ºC and 29.0-41.8 ºC.

Weather 
Report

Mean maximum and minimum air temperature during April, 
2016 to March, 2017

Trend of mean monthly rainfall and number of rainy days

Mean monthly evaporation and morning and afternoon 
relative humidity

Mean monthly wind speed and evaporation
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Mean monthly weather parameters recorded at ICAR-CCARI from April, 2016 to March, 2017

Parameter 
Months

Apr May Jun July Aug Sep Oct Nov Dec Jan Feb Mar

Mean max temp (0C) 35.1 35.7 30.7 29.0 29.8 29.7 31.9 34.8 38.5 34.5 35.5 35.0

Mean min temp (0C ) 24.3 25.2 21.6 23.1 23.6 24.5 23.5 20.1 19.8 19.0 21.0 22.3

Mean morning
R.H. (%) 86.6 82.5 93.4 94.9 93.5 94.7 93.2 80.8 76.4 77.8 85.8 88.3

Mean afternoon
R.H. (%) 52.3 53.7 80.5 87.7 79.9 77.1 64.9 35.7 36.1 32.4 39.8 44.2

Mean wind speed 
(km/hr) 5.6 5.7 4.8 5.0 5.5 4.5 3.3 3.8 4.1 4.6 4.7 5.2

Sunshine (hrs/day) 8.1 8.1 1.8 0.9 2.6 3.8 6.0 8.5 8.7 9.2 9.5 8.0

Total rain (mm) 0.2 0.6 1089.6 850.7 522.3 245.6 124.3 29.2 0.0 0.0 0.0 0.0

Total rainy days 0 0 23 27 28 16 6 1 0 0 0 0

Evaporation (mm/day) 5.8 5.9 4.4 3.5 3.7 3.1 2.7 3.9 3.5 3.8 4.0 5.0
Coludiness 
morning (hrs) 2.9 3.5 4.8 4.5 4.1 4.5 3.8 2.4 2.0 0.5 2.2 1.9
Cloudiness
afternoon (hrs) 1.2 2.3 4.6 4.6 4.1 4.3 3.0 1.5 2.0 0.3 0.0 0.7

Important dates of observations during April, 2016 to March, 2017 with highest and lowest values 
of weather parameter

Particular of weather parameter Value Date 

Highest maximum temperature 38.4 °C 23/02/2017

Lowest minimum temperature 15.5 °C 09/01/2017

Highest rainfall 185 mm 22/06/2016

Highest evaporation 8.3 mm 30/06/2016

Highest wind speed 9 km/h 11/07/2016
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Project: Development and evaluation of soil and water conservation measures and land 
use systems for sustainable production of major horticultural crops in Goa

 Sujeet Desai
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Soil and water conservation studies in mango 

Soil Infiltration rate

The soil infiltration rate in different terrains   
planted with mango crop were subjected to soil and 
water conservation treatments. The soil infiltration 
rate in Continuos Contour Trench + Vegetative Barier 
(CCT +VB) in lower, middle and upper portions were 
13.5, 21.5 and 73.2 cm/h respectively. In Staggered 
Contour Trench + Vegetative Barier (SCT+VB) the 
infiltration rate at lower, middle and upper portions 
were 35.9, 76.2 and 33.2 cm/h respectively. The soil 
infiltration rate in Vegetative Barier (VB) in the lower, 
middle and upper portion were 19.3, 15.1 and 17 
cm/h respectively. In the control the infiltration rate 
in the lower, middle and upper portion were 15.4, 
21.3 and 16 cm/h respectively. The infiltration studies 
showed variation of infiltration rate in different 
terrains in all the treatments of Mango. 

Soil Field Capacity (SFC) and Permanent Wilting 
Point (PWP)

The long term effect of soil and water conservation 
measures on soil physical properties such as SFC 
and  PWP was studied. The moisture content at SFC 
and PWP of soil were estimated using pressure plate 
apparatus. The SFC moisture content range varied 
between 31.72 to 36.5 %, 31.11 to 37.09 %  and 27.1 
to 37.43 % at 0-30 cm, 30-60 cm and 60-90 cm depths 
respectively. The PWP moisture content range varied 
between 21.66 to 25.72 %, 22.4 % to 26.79 % and 21 
to 26.79 % at 0-30 cm, 30-60 cm and 60-90 cm depths 
respectively.

Soil and water conservation studies in coconut

Soil Infiltration rate

The soil infiltration rate in different terrains in soil 
and water conservation treatments of coconut were 
studied. The soil infiltration rate in circular trenching 
in lower, middle and upper portions were 13.6, 15.5 
and 17.5 cm/h respectively. In circular terracing the 
infiltration rate at lower, middle and upper portions 
were 13.5, 21.1 and 5.8 cm/h respectively. The soil 
infiltration rate in control in the lower, middle and upper 
portions were 19.3, 15.1 and 17 cm/h respectively. 

Effect of soil and water conservation measures in mango on 
moisture content at permanent wilting point

Effect of soil and water conservation measures in mango on 
moisture content at field capacity

Soil saturation on pressure plates

Measurement of soil infiltration rate 
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Soil Field Capacity and Permanent Wilting point

The SFC and PWP of soil under circular trenching, 
circular terraces and control treatments in coconut 
plots were studied. The SFC moisture content varied 
between 30.63 to 36.43 %, 29.13 to 38.45 % and 27.39 

Effect of soil and water conservation measures in coconut on 
moisture content at field capacity

Effect of soil and water conservation measures in coconut on 
moisture content at permanent wilting point

to 34.6 % at 0-30 cm, 30-60 cm and 60-90 cm depths 
respectively. The PWP moisture content range varied 
between 20.16 to 24.75 %, 23.17 to 24.99 % and 19.60 
to 25.84 % at 0-30 cm, 30-60 cm and 60-90 cm depths 
respectively.

Project:  Site-specific nutrient management through rapid nutrient detection techniques in 
important crops of West coast of India

 Gopal Mahajan

The higher variability in soil, available and plant 
nutrient(s) status is a pre-requisite for understanding 
the spectral features of the vegetation. Thus, the 
variability in soil available macro-nutrients (soil 
available nitrogen, phosphorus and potassium) was 
studied by undertaking soil sampling from selected 

cashew and mango orchards. The soil available 
nitrogen, phosphorus and potassium was found in 
deficient (<280 kg/ha), medium to high and low-
medium-high categories, respectively. Based on the 
soil nutrient status, orchards would be identified for 
collection of canopy and leaf spectral signatures.

Project: An Economic Analysis of Agricultural Sustainability in West Coast of India 
 Viswanatha Reddy K

This study presents empirical illustration of coastal 
districts in Western coast of India. This study indicates 
that the agricultural systems of all the districts in 
West coast display wide variations in their ecological, 
economic efficiency and social equity aspects. 
Ecological security is assessed based on four variables, 
viz. population density (per km2), proportion of 
geographical area under forest (%), cropping intensity 
(%) and livestock density (per km2).

Ecological Security Index (ESI)

Classification of districts based on ESI score 
showed that 12 coastal districts lie in the category 
of ‘less’ to ‘moderately’ ecologically sustainable 
indicating wretched condition of the West coast on 
the ecological front. Except Thane district, all these 
coastal districts lie in the coast of Gujarat state.  
The pressure on natural resources, particularly forest, 

could be realized by the fact that these districts support 
major chunk of human and livestock population of the 
state, with very less area under forest in the state.  On 
the contrary, nine districts in the ‘very high sustainable’ 
category, with more than 60% of forest area in West 
coast districts supported very less proportion of the 
human and livestock population in West coast of 
India. The ‘less’ and ‘moderate sustainable’ districts 
also accounted for around 60% of the degraded and 
wasteland area in in West coast of India. Kutch and 
Amreli districts secured the lowest and penultimate 
rank in ESI with scores of 0.26 and 0.32, respectively. This 
is mainly due to meagre forest area and the high level 
of groundwater stress with 75% and 61%, respectively. 

The first and second ranks in terms of ESI were 
secured by Uttar Kannda and Udupi district with their 
respective scores of 1.0 and 0.95, owing to the large 
areas (80 and 48 %) under very dense and moderately 
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dense forests in these two districts. Strict forest 
conservation and protection practices in the area, 
presence of coffee plantations, spice gardens and low 
animal population had a positive effect on the ESI of 
the two districts. Most of districts in Kerala also have 
relatively high scores with respect to ecological indices.

Economic Efficiency Index (EEI)

Economic efficiency indicates resource or input 
productivity, that is, output per unit of input (land, 
labour, animal). In the West coast region  of India, 2, 
10, 13, 5 and 3 districts were observed to be in the 
categories of ‘very poor EE’ ‘poor EE’, ‘moderate EE’, ‘high 
EE’ and ‘very high EE’, respectively. The average food 
grain yield, labour productivity in total output in the 
‘very high EE’ districts (Rajkot and Junagadh) were 1.8 
and 4.6 times, respectively, higher than the ‘very poor 
EE’ districts (Ratnagiri and Raigarh). This is because of 
higher irrigated area and fertiliser consumption, and 
easy access to market for sale of farm produce leading 
to higher per capita income. The values obtained by 
the ‘poor EE’ and ‘very poor EE’ districts were very low 
(0.18–0. 38) and a majority of these districts lie in coastal 
Maharashtra and Northern Kerala with predominantly  
rainfed farming. This was evident from the analysis 
which indicated that there was wide variation among 
the districts in terms of EEI. The maximum (1.0) and 
minimum (0.18) EEI scores were estimated for Rajkot 
in Gujarat and Ratnagiri districts in Maharashtra, 
respectively.

Social Equity Index (SEI)

Social equity implies fair access to resources and 
livelihood, and it also emphasizes the principle that 
each citizen, regardless of economic status, should 

be given special attention to the needs of weak and 
vulnerable populations. The results of the study 
showed that out of 33 districts in the West coast of 
India 2, 3, 9 and 19 districts were placed in the ‘less 
equity’, ‘moderate equity’, ‘high equity’ and ‘very high 
equity’ categories, respectively. 

The per capita availability of food grain was 
observed to be 370 g and 100% habitations have 
rural road connectivity, in the districts categorized 
under ‘very high equity’ category. On the contrary, in 
case of the districts categorized under ‘less equity’, 
the availabilities of the food grain was were only 155 
g, and 85 % habitations have rural road connectivity. 
Surprisingly, female literacy rate was observed to 
be more in ‘less equity’ category districts (74%) than 
that in ‘very high equity’ districts (57%). These values 
indicated that in spite of large disparities in social 
equity, inhabitants of disadvantaged districts were in 
favour of educating the girl child. The maximum score 
(1.0) of SEI was found in the case of Alappuzha district 
of Kerala whereas the minimum (0.37) was for Uttara 
Kannada district of Karnataka.

Sustainable Livelihood Security Index (SLSI)

The results of the study reveal that one, three, 
eleven, nine and nine districts were placed in ‘very less 
sustainable’, ‘less sustainable’, ‘moderately sustainable’, 
‘highly sustainable’ and ‘very high sustainable’ 
categories of SLSI, respectively. Alappuzha and Kutch 
districts obtained maximum (1.0) and minimum (0. 20) 
scores, respectively. The average values of ESI, EEI, SEI 
and SLSI for the west coast India were 0.66, 0.47, 0.71 
and 0.63 respectively. Some districts such as Rajkot, 
Surat, Junagadh and Jamnagar were outstanding in 
terms of EE (with 1st, 2nd, 3rd and 8th rank in EEI) but 
their status is very poor when we consider the ecology 
security index (with 28th, 25th, 27th and 30th rank in ESI). 

In spite of their very high efficiency in production in 
Surat, Junagadh and Jamnagar, the level of distribution 
or social equity is low in these districts with 15th and 
21st and 22nd rank in SEI, respectively. This indicated that 
exploitation of natural resources is taking place at the 
cost of environmental and social equity and most of the 
facilities were being utilized by the economically ‘well 
off’ strata of the society. Under these circumstances, 
sustaining livelihood security would not be possible 
and efforts should be directed to improve human well-
being and social equity, while significantly reducing 
environmental risks and ecological insecurity. Districts 
such as Uttara Kannada, Udupi, Kottayam,  Kannur, 
Sindhudurg, Ernakulam, Ratanagiri, South Goa and 
Kollam have relatively very good ecological security 
status with all being placed among the top 9 districts. 
However, the performance of Kannur, Ratnagiri and 
Sindhdurg is very poor on the economic efficiency and 
social equity front, Uttara Kannada and Udupi are not 

Ecological Security Index Map of West Coast of India
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well placed in terms of social equity whereas Kottayam 
has not performed well in terms of EE. Valsad, Vadodara 
Porabandar, Amereli, Kachchh, Raigarh and Bharuch are 
the districts which have performed poorly in all three 
fronts of SLS. In these districts integrated approaches 
are required so as to achieve conditions for SLS. 

In districts such as Porabandar, Kutch, Junagadh 
and Vadodara which have very low score of ESI,  
priority and efforts should be directed to restore 
ecological balance to sustain their relatively higher 
present EE. For restoring ecological balance,  
efforts must be made for soil and water conservation, 
reclamation of degraded soils, afforestation, better 
utilisation of available groundwater through micro-
irrigation and establishment of some forest or 
horticulture-based agriculture systems. Similarly, 
districts such as Uttara Kannada, Udupi, Kottayam, 
Kannur and Sindhdurg have a strong ecological 
base but are very poor in EE. Efforts may be made to 
enhance the agricultural productivity by employing 
advanced but eco-friendly agronomic practices with 
site-specific crop varieties, nutrient management 
and use efficiency; water productivity enhancing 
irrigation methods; providing effective and efficient 
backward and forward market linkages; adequate 
infrastructure as such electricity, roads, information 
and communication technologies and programmes for 
skill development. 

Further, in case of coastal districts such as, Uttara 
Kannada, Porabandar, Raigarh, Thane and Anand 
which are very poor in social equity but are strong 

Economic Efficiency Index Map of West Coast of India Social Equity Index Map of West Coast of India

Sustainable Livelihood Security Index Map of West Coast of India

on both ecological and economic indices or either of 
the two, efforts should be directed to enhance the 
equity in benefit sharing through better education, 
health facilities, clean living environment and rural 
infrastructure for achieving the goal of socially equitable 
sustainability. For evolving a sustainable agricultural 
system for districts (Porabandar, Amreli) which are 
poor in all three fronts of SLS, appropriate planning 
based on integrated and holistic approach with use of 
local resources along with better management of the 
environment should be implemented.
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Rice

Using the dataset obtained from India 
Meteorological Department, Pune as well as from 
Institute observatory, statistical crop weather model 
were developed for rice and coconut crop for 10 
weather stations of Maharashtra, Goa, Karnataka and 
Kerala. For development of district level rice yield 
forecast models, weather indices were generated 
using weekly cumulative value for rainfall and weekly 
average value for other parameters like maximum 
and minimum temperature, morning, evening relative 
humidity, bright sunshine hours etc. Long period rice 
yield data for those 8 stations was collected from the 
Directorate of Economics and Statistics, Department 
of Agriculture and Cooperation and State Department 
of Agriculture. The R2 and RMSE ranged between 

The relationship between predicted and observed values of (a) rice (kg/ha) and (b) coconut (Nuts/ha) for preharvest yield forecast using 
stepwise multiple linear regression models. Dashed lines indicate 95% confidence interval of the regression; outermost lines indicate 95% 

confidence interval of prediction

(a)

(b)

Project: Calibration and validation of simulation and statistical crop yield model for major 
field crops of West Coastal Plains and Ghats

 Bappa Das

0.62-0.94 and 67.70-253.01 kg/ha, respectively during 
calibration of the crop yield model. 

Coconut

While for coconut, weather indices were generated 
using monthly as well as seasonal cumulative value 
for rainfall and average value for other parameters 
like maximum and minimum temperature, morning, 
evening relative humidity, bright sunshine hours etc. 
Long period coconut yield data for those 10 stations 
was collected from the Coconut Development Board. 
The performance of the calibration models were found 
to be good to excellent with R2 and RMSE ranged 
between 0.45-0.94 and 30.067-2888.412 nuts/ha 
respectively, during calibration using monthly weather 
data.
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The applied chemical fertilizers and organic matter 
decomposition are the main contributor of green house 
gas (GHG) emission from crop fields. Especially in rice 
paddies, the GHG emission is higher due to continuous 
flooding and anaerobic decomposition of organic 
matter. We have tested different combination of organic 
and inorganic sources in three different cropping 
systems such as rice-rice, rice-cowpea and rice-moong, 
the treatment includes control, 100% neem coated urea, 
100% farm yard manure (FYM), 75%N+25% FYM, 75% 

Treatments Plant 
Height (cm)

Tillers/
m2

Panicles/ 
m2

Panicle 
Length (cm)

Panicle 
Weight (g)

Grains/
Panicle

Grain 
Yield  
(t/ha)

T1 71.4 183.7 129 12.2 5.5 51.3 2.19
T2 94.6 286.0 207 22.7 15.0 129.4 5.06
T3 78.4 222.0 163 16.4 9.8 86.0 3.42
T4 83.1 254.0 184 18.2 11.5 107.1 4.20
T5 81.2 236.0 175 17.5 10.8 100.6 3.79
T6 78.1 212.0 162 17.2 10.5 91.2 3.64

SEm± 1.42 3.6 5.5 0.47 0.43 4.31 0.21
C.D at 5% 4.48 11.5 17.5 1.48 1.34 13.59 0.66

  Treatments Plant
height (cm)

No. of
branches

Pod
length (cm)

No. of
Pods

100 seed
weight (g)

Seed yield
(q/ha)

T1 42.1 2.7 4.05 18.0 2.78 3.29

T2 53.0 6.0 6.87 25.2 4.02 6.80

T3 48.6 3.7 5.40 20.2 3.15 4.59

T4 50.8 4.7 6.17 22.7 3.78 5.99

T5 49.6 4.7 6.07 22.0 3.76 5.85

T6 49.0 4.3 6.03 21.0 3.34 5.51

SE.m± 1.5 0.4 0.19 0.6 0.10 0.22

C.D at 5% 4.6 1.2 0.60 1.8 0.33 0.69

Influence of different N management practices on growth and yield parameters of rice under rice-
rice system

T1- Control,  T2-100% neem coated urea,  T3-100% farm yard manure, 
T4-75%N+25% FYM,  T5- 75% N+ 25% rice residue incorporation, 
T6-50% N+ 25% green leaf manure incorporation +25% rice residue incorporation

T1- Control,  T2-100% neem coated urea,  T3-100% farm yard manure, 
T4-75%N+25% FYM,  T5- 75% N+ 25% rice residue incorporation, 
T6-50% N+ 25% green leaf manure incorporation +25% rice residue incorporation

Influence of different N management practices on growth and yield parameters of moong crop 
under rice-moong system

Project: Study of nutrient management and cropping system on greenhouse gas 
emission through infoRCT model in west coast of India

 Paramesha V

fertilizer nitrogen (N)+ 25% rice residue, 50% N+ 25% 
green leaf manure incorporation +25% rice residue. 
Among the different nutrients tested in rice-rice system, 
the growth and yield parameters like plant height (100.3 
cm), number of tillers m2 (286), number of panicles m2 

(207), panicle length (22.7 cm), gains panicle-1 (129) 
and grain yield of 5.06 t/ha was found higher in 100% 
N through neem coated urea and the lower values were 
observed under controlled plots. The same trend has 
been followed in rice-moong cropping system.
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Goa dhan - 2, is a tall, red kernelled selection having 
long bold grain type with maturity duration of 125-130 
days. The average yield of the variety is 2.7 t/ha (under 
stress) compared to the locally cultivated Korgut (1.3-
1.7 t/ha).
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Development and release of two high yielding 
salinity tolerant rice varieties for coastal saline 
soils of Goa

Two high yielding salinity tolerant rice varieties viz., Goa 
dhan-1 (KS-12) and Goa dhan-2 (KS-17) were developed 
and released for cultivation in the state of Goa. New rice 
varieties are the product of pure line selection from the 
locally cultivated salinity tolerant landrace Korgut.  

Goa dhan - 1, is a semi tall, white kernelled selection 
having short bold grain type with maturity duration of 
130-135 days. The average yield of the variety is 2.4 t/
ha compared to the locally cultivated variety Korgut 
(1.3-1.7 t/ha).  

Goa dhan – 2 (KS-17)

Project : Breeding high yielding salt tolerant rice varieties for coastal saline soils                    
 Manohara KK

Descriptive statistics for the yield and its attributing characters

Variable Min Max Mean Median Mode Std Dev Variance Std  
Error

Skewness Kurtosis

Days to 50%  
flowering

80 131 104.06 104 104 11.41 130.2 0.73 0.29 -0.59

Plant height 
(cm)

74.33 147.67 103.8 102.75 101 12.21 149 0.78 0.71 1.19

Productive til-
lers per hill

2.67 9.5 4.61 4.5 3.83 1.07 1.15 0.07 1.13 2.06

Grain yield 
(kg/ha)

780 3260 1829.36 1796.67 2060 480.72 231094.7 30.9 0.42 -0.02

Goa dhan – 1 (KS-12) 

Phenotyping of Recombinant Inbred Lines (F7) 
derived from Jyothi x Korgut under coastal salinity 
condition 

242 recombinant inbred lines (F7) derived from 
the cross Jyothi x Korgut along with parents and 
check varieties were evaluated under coastal salinity 
conditions at farmers’ fields in Chorao Island of North 
Goa district during Kharif 2016.  The trial was laid out in 
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alpha-lattice design with two replications.  All the 242 
lines were phenotyped for 12 yield and its contributing 
characters. 

Analysis of variance revealed significant differences 
among the entries for all the characters studied.  Days 
to 50% flowering ranged from 80 days to 131 days with 
a mean of 104.06 days, plant height ranging from 74.33 
cm to 147.67 cm with a mean of 103.8 cm, productive 

Field view of evaluation of RILs (F7)  
at chorao island in farmers’ field

Box plot representing distribution of grain 
yield in RIL (F7) population

tillers from 2.67 to 9.50 with a mean of 4.50 and grain 
yield ranged from 780 kg/ha to 3260 kg/ha with mean 
of 1829.36 kg/ha.  Highest grain yield was recorded 
by the line JK-58 (3260.00 kg/ha) followed by JK-238 
(3113.33 kg/ha), JK-84 (3086.67 kg/ha), JK-86 (3040.00 
kg/ha) and JK-156 (2946.67 kg/ha).  National check 
for coastal saline soils CST 7-1 recorded grain yield of 
1973.50 kg/ha.

Lines Days to 50% flowering Plant height (cm) No of productive 
tillers / hill

Grain yield (kg/ha)

JK 58 95.00 115.83 4.83 3260.00

JK 238 100.00 115.83 5.17 3113.33

JK 84 107.00 116.67 5.17 3086.67

JK 86 104.00 107.67 4.17 3040.00

JK 156 108.50 108.00 4.50 2946.67

JK 233 104.00 101.67 6.83 2920.00

JK 72 110.00 103.00 5.00 2860.00

JK 90 106.00 106.50 5.17 2813.33

JK 85 101.00 105.00 5.33 2793.33

JK 4 98.00 103.67 4.17 2786.67

JK 116 105.50 100.33 4.83 2753.33

JK 95 92.50 96.50 5.50 2726.67

JK 146 102.00 93.50 3.17 2693.33

JK 242 120.50 101.50 4.83 2673.50

JK 140 104.00 110.17 5.00 2673.33

Jyothi (P1) 101.50 97.83 3.33 1300.00

Korgut (P2) 102 127.83 6.33 1556.00

Pusa-44 107 92.67 4.00 1486.67

CST 7-1 120.50 101.50 4.83 1973.50

Mean 104.06 103.80 4.61 1829.36

C.V.(%) 5.12 6.37 23.45 24.12

SE 3.76 4.67 0.76 312.00

CD 10.49 13.02 2.13 869.18

 Mean performance of top 10 entries of the cross Jyothi X Korgut F7 RIL population under coastal salinity conditions

Note:- Pusa -44: Sensitive check; CST 7-1: Coastal salinity check
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Project:  Bio-ecology and management of economically important insect pests under 
coastal ecosystem                 

 Maruthadurai R

in the root and 1m above the ground region. An 
average of 2.4 and 2.75 cocoons of Plocaederus spp/tree 
were found in root and 1m above the ground region 
respectively. The adults of Plocaederus spp @ 0.8 and 
1.1/ tree were found in root and 1m above the ground 
region respectively. Maximum number of grubs of 
Plocaederus spp were found up to 3m height. 

Management of cashew stem and root borers

Management of cashew stem and root borers was 
undertaken with five treatments viz., T1- Imidacloprid 
(0.01), T2-Fipronil (0.005), T3- Thiamethoxam (0.02), T4-
Dichlorvos (0.15) and T5- Untreated check with four 
replications. Borers affected trees were identified and 
the grubs were mechanically extracted. A bore holes 
were made on each side of the infested trees above the 
affected region and the treatments were given through 
microinjection with used saline bottles. The results 
revealed that maximum recovery of 50% was recorded 
in Imidacloprid (0.01) and Fipronil (0.005). Treatments 
with Thiamethoxam (0.02) and Dichlorvos (0.15) led to 
25% recovery of infested trees. None of the trees were 
recovered in untreated check where the grubs were 
only removed. 

occurrence and infestation of Jewel beetle 
Belionota prasina on cashew

The damage incidence was mostly found on 
stem borers affected or stressed cashew trees. Semi 
- circular D shaped exit bore holes measuring 7-10 
mm in length and 4-7 mm in width were found along 
the main trunk and branches. Adult beetles were 
dark greenish blue in colour and measured about 
21-28 mm in length; grubs fleshy, whitish yellow in 
colour measuring 9-50 mm in length. Various growth 
stages of grub were found on the infested trees. 
Pre-pupa and pupa were yellowish white in colour 
and measures 26-32 mm and 20-23 mm in length 
respectively. Maximum of 132 grubs, 8 pre-pupae, 
22 pupae and 61 adults were collected in a single 
affected tree. An average of 55.8 grubs were found 
feeding in a single tree.        

Attraction potential of different types of cue lure 
traps for cucurbit fruit fly

A field trail was undertaken to evaluate the attraction 
potential of different types cue lure traps for cucurbit 
fruit fly Bactocera cucurbitae. The treatments were T1- 
Cylindrical white jar + vial with wick, T2 - Cylindrical white 
jar + 4×4×1  cm lure, T3 - Cylindrical white jar + 4×1×1 cm 
lure, T4 - Spherical jar + 4×1×1 cm and T5 - Transparent + 
4×1×1 cm with four replications. Weekly observations 

Stem borers diversity and density in cashew 
ecosystem

A survey was undertaken to record the stem 
borers association in cashew ecosystem. Samples were 
collected from borer affected trees in different locations. 
Among the cerambycids, the species Plocaederus was 
the major one, with an average of 28.3 grubs found 
feeding in a tree. The species Batocera rufomaculata 
was also found in most of the affected trees with an 
average of 6 grubs/ tree. The buprestid Belionota 
prasina was found in almost all the affected trees with 
an average of 27.25 grubs/tree. Beside these, Aeolesthes 
holosericea, Glenea multiguttata of Cerambycids and 
ambrosia beetle Euplatypus parallelus, of Platypodidae 
were also recorded on the infested trees. To study the 
density of stem borers in cashew, the borer affected 
trees were cut in to one meter length from above the 
ground level and cross sectioned. 

The root region was also removed from soil and 
cross sectioned. The grubs of cerambycid Plocaederus 
spp, B. rufomaculata and buprestid grub were found 
from root region to up to 7 meter height. Mostly 
cocoons and adults of cerambycid species were found 

Grub of Plocaederus spp  

Adult male Plocaederus ferrugineus
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showed that T4 attracted more number of fruit flies  @ 
127.64/week followed by T5 (89.82/week). Least number 
of fruit flies (44.03/week) was attracted in T2. Maximum 
number of fruit flies (277.25) was attracted to T4 during 
3rd week of august 2016 followed by 165 in the same 
treatment during 4th week of July 2016, whereas minimum 
number of fruit flies (16.5) was got in T2 lure during first 
week of September, 2016.

Management of cowpea aphid Aphis craccivora

The bean aphid A. craccivora is a major insect pest 
in cowpea. A field trial was undertaken to evaluate seed 
treatment with liquid formulation of bio-agents followed 
by spraying. Bio-agents used were Rch6-2b (T1), STC - 4 
(T2) and RP7 (T3), along with Imidacloprid (T4) as chemical 
control in variety Goa cowpea-3. The aphid population 
was recorded after one month of sowing. The least no 
of aphids (11.25/leaf/shoot) was recorded in T2 followed 
by T3 (24.91) whereas the highest no of aphids (61.58/
leaf/shoot) was recorded in control (T5). Spraying of the 
same formulations was taken up after 35 days of sowing. 
As a result, there was absolutely no aphids population 
in treatments T1, T3 and T4. Maximum number of aphids 
(36.5/leaf/shoot) was recorded in T5 distantly followed by 
(2.75) in T2.

Efficacy of different size and shape of methyl 
eugenol traps for mango fruit fly

A field trail was undertaken to evaluate the 
attraction potential of different size and shape of 

methyl eugenol traps for mango fruit fly Bactrocera 
dorsalis. The treatments were T1- Cylindrical white 
jar + 4×1×1 cm lure, T2 - Spherical jar + 4×1×1 cm 
lure, T3 - Transparent tub + 4×1×1 cm lure, T4- Empty 
water bottle + 4×1×1 cm lure and T5 - Transparent  
jar + 4×1×1 cm lure, each with four replications.  
Weekly observations revealed that T3 attracted 
more number of fruit flies (37.45/week), followed by 
T1 (33.33/week). Least number of fruit flies (20.62/
week) was attracted in T4.  Maximum number of fruit 
flies (74.25) was attracted to T1 during first week 
of March, 2017 followed by 71.75 in T3 during last 
week of March 2017, whereas minimum number 
of fruit flies (6.5) was got in T5 during 2nd week  
of January 2017.

Management of sweet potato weevil Cylas 
formacarius

Sweet potato is an important crop of the rice 
based cropping system and mostly infested by the 
sweet potato weevil Cylas formacarius. A field trail of 
sweet potato variety (local white) was undertaken 
with seven insecticidal treatments including 
control. Insecticidal applications were made at 
two major stages of growth viz., (i) at planting, by 
dipping plant cuttings in insecticides solution viz., 
T1 (Imidacloprid, 0.009%), T2 (Fipronil, 0.002%) and T3 
(lambda cyhalothrin, 0.005%), for 30 minutes before 
planting and spraying of above said insecticides, 
T4 (T1+Spraying of Imidacloprid, 0.009%), T5 (T2+ 
Spraying of Fipronil, 0.002%), T6 (T3+ Spraying of 
lambda cyhalothrin, 0.005%) and T7 (control) at 45 
DAP. Least percentage of tubers infestation (5.55) 
was recorded in T4 whereas highest percentage of 
tubers infestation (14.53) was recorded in control. 
Similarly, highest percentage of marketable 
yield (94.44) was recorded in T4 whereas lowest 
percentage of marketable yield (85.46) was recorded  
in control.

Grub feeding inside the stem Adults Belionota prasinaPupae of Belionota prasinaGrubs of Belionota prasina

Attraction of cucurbit fruit flies to different types of cue lure traps
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Survey and selection of polyhouses and periodical 
monitoring of plant diseases

Two polyhouses in farmers’ fields and one 
polyhouse in ICAR growing vegetables (cucumber, 
tomato) were identified for the study. Severe 
incidence of insect pests (thrips, mealy bugs and 
whitefly), diseases (Downymildew, bacterial wilt, 
sooty mould) and nematodes (root knot) was 
recorded in cucumber, tomato and bhendi crops 
grown in polyhouses. In case of cucumber severe 
incidence of root knot nematode was observed and 
the entire crop was lost. Downymildew was also 
reported in cucumber. However in tomato, incidence 
of bacterial wilt, blossom end rot and sucking pests 
was recorded. In bhendi, severe incidence of root 
knot nematode was recorded.

Production of talc formulation of biocontrol agents 
for various experiments and field trials

Talc based formulation of Trichoderma was 
produced and was used in various experiments and 
field trials of the Institute. Some of the experiments 
where the products used are black pepper foot rot, 
papaya evaluation, plants in protected cultivation, 
chilli root rot/ wilt and etc. over 260 kg of the talc 
formulation of Trichoderma was produced and used 

Root knot nematode infection

Downymildew in cucumber

Project :  Monitoring and study on the incidence of diseases and insect pests in protected 
cultivation  

 R Ramesh and Maruthadurai R

in field experiments, farmers as well as distributed 
to various sections in the Institute. Bacterial 
antagonists (60kg) was produced and given to 
farmer’s demonstration plots to treat black pepper 
plants for management of foot rot (RCh6-2b), chilli 
disease management trials (RCh6-2b, STC-4) and 
paddy experiment (STC-4) in the saline areas.

Field evaluation of integrated strategies for the 
management of black pepper foot rot

Treatments for the integrated management 
of foot rot in black pepper were laid out at Torla, 
Shiroda during 2013. The application of bio-
agents was repeated in the fourth year. Results 
indicated that plants treated with talc formulation 
of biocontrol agent (Trichoderma sp) protected the 
black pepper plants from foot rot for almost over 
three years. Higher foot rot incidence (28%) was 
observed in the chemical treatment and in capsule 
formulation (31%) treatment. When talc formulation 
of a single bio-agent was used, maximum incidence 
recorded was 12.5%.  However, non-treated plants 
in the adjacent plot showed complete mortality. 
Observations over a period of four years indicated 
that treatment with bio-agents protected the black 
pepper plants from foot rot. The plants treated with 
bio-agents are healthy, vigourous and produced 
fruiting spikes early. This management strategy 
could be recommended for cultivation of black 
pepper in this region.

Further, talc formulation of Trichoderma and 
Bacillus spp were provided to the farmers for 
demonstration of black pepper foot rot management 
during 2015-16. It was observed that the incidence 
of foot rot in the bio-control treated plots was less 
compared to the non-treated plants.
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The objectives of the project are to mine the 
genome sequence information to develop reliable 
markers associated with desirable traits and to 
develop a suitable breeding population/colchiploids 
for harnessing phenotyping techniques. Genomic 
DNA samples representing of 52 accessions of global 
mini-core germplasm set were procured from Global 
Musa Genomic Consortium. These DNA samples were 
assayed by PCR genotyping with the salt tolerance 
associated markers designed as above. The PCR 
products from target bands were eluted, purified 
and sent for sequencing. The sequences obtained 
were matched with nucleotide sequence database of 
banana genome hub. One of the sequences matched 
with phenolic glucoside malonyl-transferase 2-like 
gene located on chromosome 4. Salt sensitivity 
assay was optimised by exclusion in leaf margins and 
electrolyte leakage assay in tolerant cultivar Sugandhi 
of Pisang Awak group vis-a-vis susceptible cultivar of 
Grand Naine.

Genetic enhancement of banana by colchiploidy 

Velchi is a small fruited delicious Goan variety of 
banana with a diploid (AB) genome. In order to induce 
tetraploids of the Velchi cultivar, growing shoot tips 
of banana suckers of cv. Velchi (AB) were treated with 
colchicine 0.2 % solution. Nineteen putative tetraploid 
plants along with seven untreated diploid check plants 

Putative Velchi derived tetraploid (AABB)

Project : Allele mining of banana genome sequences for genetic improvement
 V Arunachalam

of the Velchi variety were planted for characterisation. 
Morphological traits of the root system, plant height 
and number of leaves were recorded on the putative 
colchiploids and the control diploid Velchi plants. 

Growing shoot tips of banana suckers of local 
diployed (BB) cultivar were treated with colchicine 
0.2 % solution to induce polyploidy. One each of the 
putative polyploiy and untreated diploid banana plant 
have initiated flowering and were scored using 15 
diagnostic traits.

Half-sib progenies for allele mining and 
phenotyping

About 252 sexual seedlings of cultivar Rupa with 
BB genome were raised and transplanted twice in 
nursery bags. Six and nine months old seedlings 
were characterized for root and leaf traits. About 137 
seedlings were transplanted to main field. Seedling 
plants varied in their size and phenotypic traits. 
Height of the seedlings varied from 25 to 225 cm after 
9 months. Leaf angle of the seedlings was measured 
by mobile phone captured images using Digimizer 
4.0 image analysis software for developing the digital 
phenotyping protocols. 

Seedling of half sib progenies of single mother plant of Rupa (BB) seedy bananaMother plant of Rupa (BB) seedy 
banana

 Exclusion of salts from banana leaves
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Performance of banana varieties as intercrop in 
arecanut

Seven banana varieties [Safed Velchi (AB), Robusta 
(Cavendish -AAA), Amti (Mysore Poovan -AAB), Rasbali 
(Silk-AAB), Red banana (AAA), Myndoli (Giant Plantain 
(AAB), Grand Naine (AAA)] were evaluated in the 
interspaces of areca plant. Height, number of leaves 
and stem circumference were recorded at periodic 
intervals. Days to flowering, days to harvest, yield 
and bunch traits were also recorded. All the plants in 
the experiment were characterised using Musalogue 
descriptors. Photosynthetic rate of the banana plants 
were recorded using infrared gas analyser equipment. 
Myndoli and Red banana varieties have performed 
poor in shade due to incidence of pseudo stem weevil 
pest. Grand Naine (AAA) gave good and early yields in 
areca based system.

Variability of phenotypic traits of nine months old sexual seedlings of banana

Parameters Height (cm) Stem circumfer-
ence (cm)

Leaf length 
(cm)

Leaf width 
(cm)

No. of suckers

Maximum 225.0 87.9 111.0 56.0 3.0
Minimum 25.0 2.0 2.0 5.0 0.0
Mean 108.8 13.0 49.1 21.9 0.2
Standard deviation 48.2 9.3 24.6 9.6 0.6

Bunch of banana varieties grown in areca as intercrop

Survey for collection for germplasm 

Four Mankurad variants namely, MKD-
Azosim-1/1-17 from Azosim (Pilar), MKD-Narve-1/2-17 
(Bicholim), MKD-Shiroda-1/3-17 (Ponda) and MKD-
Santa Cruz-2/4-17 (Santa Cruz) were identified for their 
early- mid season bearing habit coupled with excellent 
fruit quality.

Salient features of mother trees of newly identified Mankurad variants

Accession Approx. age 
of tree ( yrs)

Bearing 
Habit

Fruiting season Fruit weight  
(g)

TSS (OB) Total acids 
(%)

MKD- 
Azosim-1/1-17

>80  Regular Early (Feb) 251.16 20.6 0.22

MKD-
Narve-1/2-17

>90 Alternate Mid season  
( March)

267.60 20.4 0.19

MKD-  
Shiroda-1/3-17

 >65-70 Alternate Mid late (1st week of 
April)

288.40 22.8 0.18

Santa Cruz-2/4-
17

20 Regular  Early (Mid Feb) 257.30 22.6 0.21

Project: Collection, evaluation and management of fruit and spices
 AR Desai

Conservation of mango in field germplasm bank

The Institute mango germplasm bank  has got 
123 accessions, comprising of 87 local varieties,  15 
introduced hybrids, 12 introduced varieties and 9 
variants of local Mankurad varieties. 
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MKD- Santa Cruz-2/4-17 : An early season regular bearing  
accession having excellent fruit quality.

MKD- Azosim-1/1-17 : A regular and early bearing tree with medium 
to big sized fruits having good fruit quality.

Fruit and stone variability in mango germplasm collection

Evaluation of Mankurad variants

Of the 18 mankurad variants under evaluation, 
12 accessions flowered during the current flowering 
season, but only two accessions viz. MKD-1-1/1 and 
MKD-19-3/6  recorded normal fruit set. Although, good 
number of hermaphrodite flowers were observed in 
the remaining 10 accessions, the fruit set was perhaps 
adversely affected due to wide diurnal variations in 
temperature that prevailed during flowering and 
fruit set time. Growth and development of fruit also 
appeared to be delayed unusually. Six newly planted 
grafts and two grown up grafts of Mankurad accessions 
were completely damaged by the wild fire incident in 
February, 2017.  

Performance of Mango hybrids

Amrapali, Ratna and Neelgoa continued to record 
higher fruit yield per tree ( 83.2, 69.4  and 44.8 kg/
tree respectively). Although fruit yield was moderate 
in Ratna, fruit maturity time was optimum (2nd week 
of April) as against the late maturity fruits (1st week of 
May) in Amrapali, while Neelgoa fruits came to maturity 

in April end. Fruits of Amrapali and Ratna recorded the 
higher levels of TSS @ 22.8 OB and  21.6 OB respectively 
as compared to 16.8 OBx in Neelgoa. The corresponding 
values of total acids were 0.19, 0.16 and 0.28 per cent.    

Nutmeg genetic resources 

A total of 28 nutmeg germplasm collection 
comprising of 24 local seedling genotypes, 1 
precocious bisexual seedling genotype, 2 improved  
varieties viz. Konkan Swad (from Dr BSKKV, Dapoli) 
and Vishwashri (from IISR, Calicut) ) and 1 wild species 
(Knema orientalis) is being maintained in the field.

Nutmeg fruit yield varied from 6 fruits per tree to 
1008 nuts per tree. Female dominated monoecious 
genotypes, namely  NMD1, NMD2, NMD5, NME4 and 
NMF6 gave higher yield  in the range of 427 (NMD-1) 
– 1108 (NMF-6) fruits per tree.  The genotypes namely, 
NME3, NMF5, NMG8, etc, having equal proportion 
of male and female flowers appeared to be medium 
yielders. Male dominated monoecious genotypes 

Fruit set in MKD-1-1/1 

Amrapali fruits

Yield performance of nutmeg genotypes 

37



namely, NMA1, NMC2, NME5, NMF1 consistently 
showed lower fruit yield trend. Female dominated 
monoecious tree NMF6 is found promising with 1008 
fruits having mean seed nut weight of 8.02g and mace 
weight of 1.80g.

Promising selections, Tamsuli-1 and Tamsuli-3, 
continued to record higher nut yield, while Tamsuli-1 
had unique feature of covering the entire nut with 
thickly developed mace.  Tamsuli-1, a twelve year old 
bold nut selection recorded higher yield of 289 fruits 
per tree. The mean nut weight and mace weight per 
seed on dry weight basis were observed to be 6.2 g and 
2.1 g respectively. On the other hand, Tamsuli-2 and 
Tamsuli-3 genotypes yielded 823 and 968 fruits with 
medium nut size (3.9 and 4.1g respectively) and dry 
mace per seed @1.55 and 1.78 g respectively.  

Coconut based multi-species cropping system

A model of coconut based multi-species cropping 
system in about 0.5103 ha. comprising of banana, 
nutmeg, black pepper, betel leaf, elephant foot yam, 
drum stick, papaya and bee hive  generated  year round 
income from the unit. Coconut yield from the system 
was 4889 number of nuts from 48 yielding palms, with 

No of fruits /tree: 495, 
Nut size: 4.6-5.6 g, 
Mace wt : 1.15g

Female dominated Monoecious tree

No of fruits /tree: 772,
Nut Wt.: 4.04-5.2g, 
Mace wt : 1.06g

No of fruits/tree: 814, 
Nut Wt.: 7.40g, 
Mace wt : 1.0g

Elephant foot yam intercropping in coconut

an average productivity of 102 nuts per palm. About 
1340 kg of banana hands were harvested, besides the 
income from the sales of suckers as planting material. 
Other high value crops like nutmeg (15.5 kg seeds, 1.89 
kg dry mace), black pepper (6.7 kg) and elephant foot 
yam (887 kg) contributed significantly to the system. 
A large quantity of biomass such as Glyricidia leaves, 
coconut fronds, banana leaves and pseudo stem and 
nutmeg leaves were re-incorporated back into basins 
for recycling of nutrients in the system.  

Various important tropical fruit crops are suitable 
for commercial cultivation in Goa and other coastal 
regions of the country. Under this project, biodiversity 
documentation and conservation are being focussed 
upon fruit crops like jack fruit and bread fruit, whereas, 
evaluation studies are being carried out on other fruit 
crops like, aonla, citrus, pomegranate, sapota etc., to 
find the suitability of the crop and also the variety for 
commercial cultivation in Goa. Postharvest studies on 
these fruit crops are also carried out under this project .

Jack fruit

In order to study the variability in jack fruit, field 
surveys were conducted in Ponda, Salcette talukas of 

Goa and Sawantwadi (Maharashtra)  for jack fruit during 
May-June, 2016. Based on descriptor, fruit characters of 
the accessions were recorded.  There was wide variation 
recorded in traits like, stalk length (5.6 to 11.5 cm), fruit 
weight (3.62 to 19.36 kg), fruit length (31.2 to 68.2 cm), 
fruit girth (52.2 to 94.2 cm), rachis length ( 11.9 to 42.3 
cm), rachis diameter (5.1 to 11.0 cm), number of bulbs 
per fruit (48 to 271), bulb weight without seeds per fruit 
(0.51 to 5.57 kg), weight of seeds per fruit (0.2 to 1.38), 
weight of inedible waste per fruit (2.05 to 8.2 kg) etc.  
The bearing ranges from early to late season; fruit rind 
colour yellow to blackish green; fruit shape oblong/ 
ellipsoidal/ irregular; spine shape flat to pointed; spine 
density sparse to dense; fruit quality poor to excellent; 

Project: Survey, collection and evaluation and management of under utilized fruits of 
coastal regions

 S Priya Devi
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bulb colour creamy white to deep orange; seeds with 
shapes ranging from elongate to reniform; seed surface 
plain or with striations. The accessions like Loutalim-1 
and Curtorim-1 were promising for yield and quality 
traits.

Papaya 

Fruits of F2 crosses of families of 27/16 x 24/18, 
21/7 x 21/9, 8/4 x 12/4 and of hermaphrodite plant 
no.15/10 have been harvested and seeds extracted.  
The progenies will be raised subsequently.

Aonla

Evaluation of Aonla varieties viz. Krishna, Kanchan, 
NA-7, NA-10 and Chakaiya is being continued. The 
trees are eight years old and maximum yield of one 
graft of Krishna was 200 kg per year whereas that of 
var Kanchan was around 120 kg. Varieties Krishna and 
Kanchan are promising in yield and individual fruit 
quality under Goa climatic conditions. 

 Storage studies in aonla 

An experiment was conducted to study the storage 
behaviour of Indian gooseberry (aonla) fruits of var 
Krishna and Kanchan. The harvested fruits were dipped 
in different concentrations of Calcium nitrate (0.5, 1.0% 
and 1.5%) and a control batch was maintained without 
dipping. Then the fruits were packed in ventilated LDPE 
bags and stored under different storage conditions 

(refrigeration, deep freezer and room temperature as 
control).  

Under ambient conditions, the aonla fruits of 
variety Kanchan dipped in 2% CaNO3 stored well for 16 
days, with 4.58% PLW, and there was 35.71% spoilage; 
whereas the control (undipped) fruits stored for 12 
days with 6.78% PLW.  

Similarly, under ambient conditions the aonla fruits 
of variety Krishna dipped in 2% CaNO3 stored well for 16 
days, with 5.43% PLW, with 12.85% spoilage, whereas 
the control (undipped) fruits stored for 12 days with 
12.61% PLW.

 Under refrigerated conditions, the aonla fruits 
of variety Kanchan dipped in 2% CaNO3 stored well 
for 16 days, with 3.95% PLW, and there was 38.57% 
spoilage after 14 days of storage; whereas the control 
(undipped) fruits stored for 14 days with 4.81% PLW 
and 1.42 % spoilage. 

Similarly, under ambient conditions, the aonla 
fruits of variety Krishna dipped in 2% CaNO3 stored well 
for 16 days, with 9.47% PLW, with 12.86% spoilage out 
of total number of fruits stored, whereas the control 
(undipped) fruits stored for 12 days with 12.61% PLW. 
The fruits of both the varieties kept in deep freezer 
kept well for 34 days, however showed chilling injury 
on thawing.

Curti 1 Curtorim 1 Dabbal 1 Dhaushire 1 Dhaushire 2

Kadchal 1   Kirlapal 3   Loutalim 1 Konkan Prolific Loutalim 3

Nemale 1 Nemale 2 Nirankal 1 Priol 1 Priol 2

Priol 3 Priol 4 Raia 1 Sal 1 Balli 1
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Acid lime

An evaluation trial with six varieties of acid lime 
viz., Vikram, Pramalini, Kasi Pentla, Sai Sharbati, Tenali 
and PKM-1 in RBD with four replications was laid out 
in July, 2012. The vegetative traits recorded during I, 
II, III and IV years consequently showed that there is a 
remarkable progress in growth in all the varieties. Kasi 
Pentla recorded the highest plant height (124.23 cm), 
no. of branches (2.6) and canopy spread (167.21 cm) 
during the fourth year.

In addition to this, a seperate field was established 
during July, 2014 with fifty plants each of acid lime 
varieties, Vikram, Pramalini, Sai Sharbati and Nag 
Nimbu. Besides these, ten plants each of Pummelo, 
Sweet orange, Mandarin, Rough lemon and Rangpur 
lime were also planted in the field. This field is being 
maintained as a repository of citrus germplasm. 

Sapota

An evaluation trial was initiated in 2008 with six 
varieties of sapota which was lost due to severe fire 

Aonla var KanchanAonla var Krishna

Storage behaviour of Aonla variety ‘Kanchan’ Storage behaviour of Aonla variety ‘Krishna’

attack. Subsequently, replanting was done during July 
2013. The vegetative growth parameters recorded 
during the year of report shows that, DHS-1 recorded 

better plant height (3.21 m), canopy spread (2.25 m) 
and maximum number of branches (2.17).

Performance evaluation of Lemon

Performance evaluation of lemon variety 
Konkan Seedless lemon was carried out in the Increase in plant height in acid lime varieties over the past four years

Increase in canopy spread in sapota varieties

Increase in plant height in sapota varieties
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 Performance of Konkan Lemon in Goa over the past three years

field. The plants are nearly five years old; the fruits 
were harvested in June-July, 2016. The average 
yield per plant was recorded as 13.5 kg with 342 
number of fruits. The yield trend of the lemon plants 
over the past three years is depicted in graph. The 
bushes bear fruits during July- August and Jan-Feb  
during a year.

Pomegranate

An evaluation trial was laid out in RBD  
with six varieties of pomegranate viz., Bhagwa, 
Mridhula, Ganesh, Jalore Seedless, G-137 and P-26 
in March, 2013 in order to study growth and yield 
performance of different pomegranate varieties under 
Goa conditions. After four years of growth, variety 
G 137 has recorded the maximum plant height of  

Variety/ Parameter Ganesh Bhagwa Mridula P 26 Jalore Seedless G 137
Plant height (cm) 174.39 136.33 172.36 175.50 162.33 182.50

No. of branches 2.44 2.72 3.00 3.00 2.67 2.56
Canopy spread (cm) 132.75 133.00 140.21 115.50 114.33 140.72

Vegetative Performance of Pomegranate varieties being evaluated

Flowering and fruiting in karonda Fruiting in ribbed cherry

182.50 cm.

Performance evaluation of Karonda var Konkan 
Bold

Karonda var Konkan Bold plants are being 
evaluated for performance under Goa conditions. 
There was no flowering and fruiting during April-May 
2015. Therefore, plants were pruned in January 2016 
followed by spray of KNO3 in February 2016. The bushes 
those were pruned and sprayed with 3% KNO3 showed 
better flowering percentage when compard to bushes 
only sprayed and pruned. The control bushes did not 
show any flowering during Jan-Feb 2017.

Performance evaluation of ribbed cherry

Ribbed cherry bears during March- April under Goa 
climatic condition. Yield observations were recorded in 
Ribbed cherry. The average fruit yield of Ribbed cherry 
during the period of report is 1627.13 fruits per plant 
weighing an average of 4.97 kg. It is highly suitable for 
value added products like squash and jelly.
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Project:  Standardization and validation of Precision Farming Technologies (PFT) for  major 
vegetable crops under climatic conditions of Goa

 M Thangam

Precision Farming Technologies (PFT) in horticultural 
crops are widely practised for the unique advantage of 
quantum increase in yield per unit area with efficient 
usage of inputs like water, nutrient, plant protection 
chemicals etc. It is successfully demonstrated in states 
like Tamil Nadu, Maharashtra, Karnataka for different 
horticultural crops. With this background, this project 
is envisaged to standardize and validate different PFT 
for major vegetable crops of Goa.

Evaluation of chilli varieties and hybrids under 
drip and fertigation system

In chilli, four varieties viz., Nisha, Preeti, Aluva (F1 
hybrids) and G-4 (OP) were evaluated under drip and 
fertigation system for morphological and yield traits. 
Among the varieties evaluated, the earliest flowering 
was observed in Nisha (24.80 days) followed by Preeti 
(27.50 days). Days to first harvest (for green chilli) was 
earliest in Nisha (35.50 days) followed by Preeti (40.50 
days).  The highest green chilli yield of 385 g/plant was 
recorded in Preeti followed by Nisha (372.85 g). 

Evaluation of brinjal variety (Ragini) under drip 
and fertigation system

In brinjal, Ragini (F1 hybrid) is being evaluated 
under drip and fertigation system as well as Performance of Bhendi (Jaikisan-62) under mulching with fertigation

General view of Chilli  in PFT field

Brinjal (Ragini) under drip system

conventional system. In general, flowering and days to 
first harvest were advanced under drip and fertigation 
system when compared to conventional system of 
cultivation. The individual fruit weight was highest 
under fertigation (85.50 g) when compared to open 
field (75.55 g). The highest yield of 650 g/plant was 
recorded under drip with fertigation followed by 425 
g/plant under conventional system of cultivation.

Evaluation of bhendi hybrid (Jai Kisan-62) under 
drip and fertigation system

In Bhendi, Jai Kisan-62 (F1 hybrid) is being 
evaluated under drip and fertigation system as well as 
conventional system. In general, plant characters were 
better under drip system and other observations are 
under progress. The earliest flowering and more number 
of fruits were recorded under drip followed by open 
field method.  Mulched beds with fertigation recorded 
the highest yield of 0.450 g/plant when compared to 
0.258 g/plant under unmulched treatment.

42



ICA
R-CCA

RI A
nnual Report 2016-2017

Project: Germplasm collection, conservation, evaluation and standardization of production 
and post harvest handling techniques of commercially important flower and 
foliage crops                            

                Safeena SA

Identification of  suitable cultivars of tuberose 
(Polyanthes tuberosa L.) for commercial cultivation 
under agro climatic conditions of Goa

Adaptation and acclimatization of different cultivars 
of tuberose under coastal humid climatic conditions 
of Goa are to be confirmed for recommendation 
of  commercial cultivation. The data over a period of 
three years on evaluation of total six cultivars (Mexican 
Single, Pearl Double, Suvasini, Bangalore local Double, 
Calcutta Double and Pune local) were compiled and 
analysed. Data on three seasons of flowering were 
recorded and bulbs were dug out and cured. On the 
basis of observations recorded for growth and floral 
parameters cv. Mexican Single, Suvasini and Pearl 
Double could be recommended for commercial 
cultivation. 

Technology standardization for extension of Vase 
life in tuberose (Polianthes tuberosa) cv. Pearl 
Double 

Post-harvest experiments were conducted in 
tuberose variety ‘Pearl Double’ which resulted in 
identification of right treatment for enhancing vase-
life. Higher quality and longest vase life were obtained 
by using holding solution containing 8HQS–200ppm 
+ GA3  25ppm+ AgNO3  50ppm+ Citric acid  50ppm+ 
Sucrose 3% compared to the other treatments studied.

Identification of promising local accessions of 
crossandra and establishment of Crossandra 
germplasm block 

Different types of Crossandra viz., Crossandra local 
(Big dark orange), Crossandra local dark red (Ratan 
aboli), Crossandra local (light orange), Crossandra 
local (bright yellow), Crossandra local (dark orange) 
collected from different talukas of Goa were evaluated 
during the current season. Significant variation was 
noticed among local accessions of crossandra used for 
the study for various morphological and flower quality 
traits. A germplasm bank is being maintained at the 
institute to conserve the types of crossandra collected 
and documented.

Collection and evaluation of different Nerium 
accessions for high yield, prolonged shelf life and 
as standards for ornamental purpose. 

The present field investigation was initiated to 
evaluate the performance of different varieties of 
Nerium (Nerium oleander L.) for growth and yield. 
Different Nerium varieties viz., Single red, Single rose 
/pink, Single tall white, Single dwarf peach, Double 

Performance of cultivars of tuberose

Vase life in tuberose

Local accessions of Crossandra

Different nerium accessions
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white, Double red, Single white with yellow centre 
are being screened for their suitability to be used as 
specialty cut flowers as well as loose flowers. All the 
tested Nerium varieties had acceptable vase life of 4 
to 10 days with good quality flowers and sturdy stems. 
The study showsed that Nerium  types can be used 
by the local florist industry for diversified uses and to 
provide more choices to the customers.

Evaluation of different types of Caladium under 
agro climatic conditions of Goa 

At present, different types / varieties of caladium 
viz., Torchy, Rose bud, White Christmas, Aaron, Red 
frill, Heart delight, Tapestry, Red flash, Pink beauty, 
Pink cloud, Polka dot, Rose glow, Princess Taro, C. 
steudneriifolium  and Dumbo have been collected, 
evaluated and maintained. The different caladiums 
studied exhibited a remarkable level of diversity in 
various leaf characteristics. The information derived 
out of this study will definitely help people involved 
in ornamental nursery industry to give appropriate 
planting recommendations of caladiums for their 
clients or customers. Caladiums are foliage plants 
sutibale for shady areas in high rainfall zones.

Evaluation of Asparagus and Ferns for cut foliage 
production

A block comprising of Ferns and fern allies of 
Western Ghats was established at Farm B of the institute 
and regular observations were recorded on growth and 
yield of cut foliages. Ferns and fern allies viz., Sprengeri 
fern (Asparagus densiflorus ‘Sprengeri’ ), Lace fern 
(Asparagus setaceus syn. plumosus),Compact sprengeri 
fern (Asparagus densiflorus ‘Sprengeri’ compacta), 
Fox tail fern (Asparagus densiflorus‘Myers’), Sword 
fern (Nephrolepis exaltata), Creeping fern/Wart fern 
(Polypodium scolopendria), Fish tail fern (Nephrolepis 
biserrata furcans), Button fern (Nephrolepis cordifolia 
‘Duffii’), Maiden hair fern (Adiantum raddianum), 
Leather leaf fern (Rumohra adiantiformis), Peacock fern 
(Selaginella willdenowii), Hard fern (Blechnum  orientale), 

Different types of Caladiums

Soft fern (Christella dentate), Staghorn club moss 
(Lycopodiella cernua), Silverback fern (Pityrogramma 
calomelanos) etc have been collected, maintained and 
evaluated for their suitability for use as cut foliages or 
fillers. 

Collection and conservation of medicinal and 
aromatic Plants

The following medicinal plants have been 
collected, conserved and maintained in the Institute 
herbal garden (Medicinal and Aromatic Plant block) at 
Farm A (ATDC block) of the Institute. 

Medicinal Herbs conserved include Artemisia 
annua, Andrographis paniculata, Alpinia galanga, Aloe 
vera, Bryophyllum pinnatum,  Catharanthus roseus,  
Centella asiatica, Coleus aromaticus, Costus igneus, 
Costus speciosus,Curcuma longa, Cymbopogon citratus, 
Cynodon dactylon, Cyperus rotundus, Hemigraphis 
colorata, Hedychium coronarium, Kaempferia galangal, 
Maranta arundinacea, Mentha arvensis, Ocimum 
basilicum, Ocimum sanctum, Phyllanthus amarus /niruri, 
Portulaca oleracea, Sida acuta, Tridax procumbens, 
Zingiber officinale, Withania somnifera etc.

Medicinal Shrubs conserved are  Adhatoda 
vasica, Caesalpinia pulcherrima, Calotropis gigantean, 
Crossandra infundibuliformis, Datura metel, 
Graptophyllum pictum, Hibiscus rosa-sinensis, Jasminum 
sambac, Justicia gendarussa, Lawsonia inermis, Mimosa 
pudica, Murraya koenigii, Mussaenda frondosa, Nerium 
oleander, Pedilanthes titymeloides, Plumbago indica, 
Psoralea corylifolia, Rauvolfia serpentina, Ricinus 
communis, Sauropus androgynus, Solanum khasianum, 
Tabernaemontana divaricata, Tecoma stans, Thevetia 
nerifolia etc. 

Medicinal Trees conserved are Aegle marmelos, 
Alstonia scholaris, Annona squamosa, Azadirachta 
indica, Bauhinia variegata, Bixa orellana, Brownea 
coccinea, Garcinia indica, Michelia champaca, Moringa 
oleifera, Phyllanthus emblica, Polyalthia longifolia, 
Sapindus laurifolius, Saraca asoca, Terminalia arjuna, 
Tectona grandis, Vitex negundo etc. 

Medicinal Climbers under conservation are Abrus 
precatorius, Adenocalymma alliaceum, Asparagus 
racemosus, Cissus quadrangularis, Clitoria ternatea, 
Gloriosa superba etc.

Glory lilly
(Gloriosa superba)

Serpent wood  
(Rauvolfia serpentina)
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Project :  Design of protected cultivation structures for Year round utilization in western region
 Mathala Juliet Gupta

The recommendations for modifying existing 
naturally ventilated greenhouse for favorable crop 
cultivation standardized under the project last year 
were

1) Inner side walls to prevent inflow of rainfall into 
crop area along both sides of greenhouse

2) Gutters on both sides of roof along length
3) Horizontal Axial Flow (HAF) mixer fans to maintain 

uniformity in microclimate
4) Fixing ventilating fans across the shortest width 

of the greenhouse with insect proof vents on all 
other vents (total ventilation rate 1-3 air changes 
per min)

5) Micro-sprinklers on roof along ridge

The effect of these modifications (except micro 
sprinklers on roof ) on microclimate of an existing 
double span naturally ventilated greenhouse (DSGH) 
was evaluated with a tomato crop. 

The optimum temperature and humidity suitable 
for tomato production are 20-35oC and 45-60% R.H. 
The average temperatures in the greenhouse were 
found lesser than the ambient in most cases and also 
well within the optimum temperature range required. 
But while the average humidity during day time was 
mostly well within the optimum range, the night 
relative humidity was exceeding the optimum range. 
This could be due to the fact that the ventilating fans 
were kept switched off during night time. But if we 
could automate the whole operation of fans, HAFs, 

thermal net operation, using microcontrollers, we can 
reduce this overshoot of relative humidity during night 
time and also minimize electricity requirement by need 
based operation of the fans etc. Hence, a new project is 
being proposed for standardizing operation protocols 
and development of a microcontroller for microclimate 
management under these modified structures.

The effect of microclimate on the pests and 
diseases is summarized in the figure given below. 
Effect of microclimate on pests and diseases needs 
to be modelled based on cumulating the previous 
years data collected. This would help to develop insect 
and disease management protocols timely in the  
polyhouse. 

The effect of introduction of horizontal axial flow 
fans and gutters on the microclimate of a single span 
naturally ventilated greenhouse (SSGH) with cucumber 
crop was also studied. 

The optimum temperature and humidity for a 
cucumber crop is 15-32oC and  45-60% respectively. 
The temperature in the initial month of May was 
above the optimum but it reduced in the subsequent 
months. Hence if planting was done in month of June 
this unfavorable temperature condition could have 
been avoided. But the humidity in the structure could 
not be controlled within optimum limits due to lack of 
ventilating fans, hence a protocol based on opening 
the side vents could be developed or ventilated fans 
fitted to optimize relative humidity in the structure.

S.No. Month Ave. Temp ±S.D (deg C) Ave. Rel. Hum.±S.D (%)

Day (8 - 17 Hrs.) DSGH Ambient DSGH Ambient

1. September 31.27±3.59a 30.85±3.48 79.58±11.24 78.73±9.79

2. October 32.38±3.94 33.13±4.41 72.98±13.75 68.48±14.50

3. November 32.11±4.19 34.71±4.13 61.22±13.23 50.96±10.61

4. December 30.94±4.43 33.20±3.92 61.29±14.82 51.09±12.40

5. January 30.17±4.71 34.19±4.50 60.66±14.66 45.42±10.61

6. February 32.06±4.57 35.40±3.43 63.22±16.22 49.58±12.56

7. March 33.87±4.00 35.05±2.90 61.03±13.69 52.35±11.48

                Night (18 - 7 Hrs.)

1. September 24.89±1.18 24.37±1.18 95.15±3.59 93.33±3.54

2. October 24.33±1.58 23.54±1.63 94.30±4.25 90.43±8.30

3. November 21.95±2.64 20.82±2.60 89.37±6.06 76.65±8.25

4. December 21.89±2.96 20.76±2.83 86.94±7.62 76.84±8.25

5. January 21.48±3.02 20.31±2.78 84.93±8.23 79.59±7.98

6 February 24.06±2.71 22.72±2.46 87.31±8.19 79.92±7.03

7 March 24.37±3.19 24.14±3.26 85.92±8.94 80.13±8.42

Microclimate inside double span green house after modifications
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S.No. Month Ave. Temp ±S.D. , deg C Ave. Rel. Hum.±S.D., %
Day (8:00 to 17:00 Hrs.) SSGH Ambient SSGH

1. May 37.42±2.81 38.019±2.57 61.92±8.62
2. June 31.53±4.30 28.64±4.22 78.55±11.19
3. July 30.33±3.36 28.15±5.41 83.83±8.08
4. August 30.30±2.57 27.39±1.46 84.43±7.08
Night (18:00 to 7:00 Hrs.)
1. May 28.42±2.19 28.13±2.27 84.19±5.84
2. June 26.09±1.82 26.80±2.48 90.19±4.31
3. July 25.71±1.36 28.24±5.88 92.75±2.58
4. August 25.81±1.10 26.74±1.53 93.93±2.61

Microclimate inside single span green house after modification

 Effect of microclimate on biotic stress in modified double span green house

Effect of the microclimate on biotic stress in the modified single span greenhouse

Cucumber crop in single span greenhouse Tomato crop in double span greenhouse 
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Integrated nutrient management in banana and 
papaya 

For sustainable production of fruit crops in the 
coastal regions, integrated nutrient management 
techniques need to be practiced. The soils of west 
coast regions are deficient in both macro and micro 
nutrients. Along with the conventional integrated 
nutrient management practices, an innovative 
nutrient mixture containing organic materials such as 
farm yard manure, goat manure, poultry manure and 
coir pith as the organic base materials were tested 
in this experiment. This mixture also contained the 
inorganic fertilizer components and biofertilizers. The 
field experiments with banana varieties Velchi, Saldatti 
and Papaya variety Madhu bindhu were constituted 
with five treatments (T1: Absolute control, T2: RDF 
alone, T3: RDF +INM mixture, T4: RDF+ Commercially 
available mixtureT5: Organic manure alone) with three 
replications in FRBD design. These treatments have 
been imposed in field and study is in progress.

Project : Development of Good Agricultural Practices through integrated nutrient 
management for sustainable fruit crop production in coastal regions of India 

 Maneesha SR and Mahajan GR

Integrated nutrient management plots of papaya

Integrated nutrient management plots of banana Seed priming in papaya with different levels of CaNO3

Seedlings of three papaya varieties studied

Seed priming in papaya

Seeds of local papaya were treated with CaNO3 and 
KNO3 at different levels (1%, 1.5% and 2 %) along with 
the control (water) to analyze the effect of Ca and K 
ions and their concentration in seed germination and 
seedling vigour. The least days taken for germination 
(4.33), the highest germination percentage (82.56), 
shoot length (14.31 cm), fresh biomass (1.36 g) and 
dry biomass (0.174 g) were recorded for 1% CaNO3 
treatment. In another experiment, three varieties of 
papaya (Arka Surya, Arka Prabhat and Madhu bindhu) 
were treated with CaNO3 at different levels (1%, 1.5% 
and 2 %) along with control (water). Arka Prabhat 
treated with 1% CaNO3 recorded the least number of 
days for germination (4.75) and highest shoot length 
(25.2 cm). The experiment proved the significant effect 
Calcium ions in low concentration in the papaya seed 
germination. In order to study the existing soil nutrient 
status, initial field surveys, soil sample collection and 
analysis were carried out. The deficiency symptoms 
were also documented. 
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Project: Preparation/formulation of boar semen extender and pre-insemination fluid for 
artificial insemination in pigs

 EB Chakurkar

Under this project Boar semen extender NBSE was 
formulated and tested for boar semen preservation. A 
pre AI fluid has been formulated and used for priming 
uterine tonicity before AI and tested at institute and 
also at other institutions in different parts of India. 

Boar semen extender

This was filed for the patent on 11 August, 2016 with 
permanent serial number No.3037/MUM/2015 which 
was subsequently published on 17/02/2017 in Patent 
Journal of  India. Boar semen Extender NBSE has been 
submitted to Agrinnovet Ltd. for commercialization. 

Project: Enhancing livestock performance by using advanced managemental and health  
interventions at institute livestock farms 

 EB Chakurkar, Shivasharanappa N, Rajkumar RS, Susitha Rajkumar, Chethan Kumar 
HB and Gokuldas PP

In this projects the activities like development of 
feed formulations (Pellet form) in different livestock 
by using locally available ingredients, collection and 
testing of clinical, morbid and tissue samples from 
farms for Brucellosis and other important diseases 
were carried out. Standardized feeding practices 
particularly for goats, pigs and dairy cattle for enhanced 
productivity. Body weight of Konkan kanyal goats 
improved significantly under stall feeding conditions 
at the age of 6 months (male-38kg and female 32kg). 
Mulberry and subabul plantation (180 plantations), 
CO5 and Cow pea 3 fodder were cultivated at goat unit. 
Six feed samples were processed for proximate analysis. 
The institute livestock farms were maintained with 
significantly lower morbidity and mortality of disease 
conditions. Regular vaccination, deworming, health 
checkup, screening for diseases, antibiotic sensitivity 
assays and fecal examination of parasitic worm load 
was performed. With this mortality in pigs, goats and 
poultry was less than 2% during this year. 

Evaluation of Konkan Kanyal goats under stall 
feeding

Stall feeding and complete package of scientific 
goat rearing particular to Konkan kanyal goat breed 

was standardized and disseminated. 30 breeding 
bucks and females were given to farmers for startup 
which generated revenue of Rs. 2,65,000/-.

Survey and documentation of indigenous cattle 
breeds of Goa

Initiated the work on survey and documentation of 
Shweta kapila, an indigenous cattle in north and south 
Goa districts. Questionnare format for breed registration 
was developed as per ICAR-NBGAR guidlines and data 
of phenotypic characteristics was collected along with 

Konkan kanyal goats under stall feeding conditions
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geographical locations. Complete characterization 
of A2 milk protein gene from indigenous cattle is 
undertaken by PCR and sequencing.

Hatchery Unit

A semi automatic Incubator cum Hatcher Unit 
of 5000 eggs capacity was commissioned at this 
centre under RKVY project. The hatchery unit has air-
conditioned egg storage unit, Candling facility and 
Generator facility. A total of 3000 poultry and quail 
chicks were produced in the last year and distributed 
to the various stakeholders.

Hatchery Unit

Shweta kapila cow Natural enrichment in the form of New Duck Pond at CCARI

Duck-Fish Integration

In the integrated culture of fish and duck, both the 
components are mutually benefited. This combination 
increases the production of both fish and duck and 
reduces as much as 60% total input cost in fish culture 
by way of pond fertilizers and fish feed. The poultry/
ducks also get about 30-50% of their food from the 
pond. The ducks feed on aquatic weeds, insects, 
molluses etc., which do not form the food for fish. The 
ICAR-CCARI has initiated the integrated Duck Carp 
culture by procuring 100 Chicks of Kuttanad duck from 
Center for Advanced Studies in Avian Sciences (KVASU), 
Mannutty, Kerala.

Introduction of New Germplasm

To augment the integrated farming through duck 
culture, the coastal duck breed of Kerala, “Kuttanad” has 
been introduced. Further to promote Agro ecotourism, 
new Ornamental Poultry were been introduced in the 
current year.

Kuttanad duck
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Project: Patho-epidemiology and Health interventions of goat diseases in west coastal India
 Shivasharanappa N and Susitha Rajkumar

Sample collection and survey

A total of 160 sera, blood, faecal and nasal swabs 
were collected for disease investigation. Survey 
and sample collection from Dharbondora, Tatodi, 
Pratapnagar, Okam,Calangute, Bicholim, Pirna(North 
Goa) and Pirna, Kolvale, Khola, Canacona (South Goa), 
Sawantwadi, Nileli (Maharashtra) region was carried out. 
Information about breed, housing and managemental 
practices of Konkan Kanyal, Osmanabadi and 
Telicheri breeds was collected. Baseline statistics of 
goat husbandry status was analyzed in west coastal 
states viz., Gujarat Maharashtra, Diu and Daman, Goa, 
Karnataka and Kerala. The population statistics showed 
highest number of goats are in Gujarat followed by 
Kerala. Diu and Daman has meager number of goats. 
Goat breeds such as Usmanabadi, Surti, Sirohi, Konkan 
Kanyal, Telicheri are abundantly reared in west coastal 
India due to their adoptability in the coastal climate.

Development of multiplex PCR assay, Biochemical 
and Antimicrobial assays and PFGE methods 
for characterization of E. coli o157:H7 and non 
o157:H7 from goats

E. coli O157:H7 and non O157:H7 were 
characterized from diarrheic goats (young ones) by 
selective isolation in E.coli O157 MUG identification  
agar and Eosin methylene blue agar. Out of 150 
rectal fecal swab samples that were plated onto  
EMB agar, 143 yielded multiple metallic green colonies 
from which pure single colonies were obtained 
and streaked onto selective media MUG agar. The 
secondary growth on the MUG agar yielded 24 
colorless, smooth and circular colonies. The identified 
E.coli positive isolates that were inoculated in the 
phenol red base broth along with the D-sorbitol discs 
showed maximum percentage to have fermented 
sorbitol. The susceptibility of the E.coli isolates to 
antimicrobial agents was tested by the disk diffusion 
on Muller-Hilton test agar.

Genomic DNA was isolated from pure bacterial 
colonies and quantified using a nanodrop 
spectrophotometer for template in multiplex PCR 
reaction. Multiplex PCR was standardized by following 
optimal conditions:  reaction volume of 25µl was used, 
in which 12.5µl included of the Dreamtaq green master 
mix (Thermo Scientific), 10pmol each of forward and 
reverse primers, 100ng of the target DNA template 
and 3.5µl of Nuclease-free water. The thermocycling 
conditions used were 95˚C denaturation for 5mins, 35 
cycles of 95˚C denaturation for 30 secs, 55˚C annealing 
for 30 secs, 72˚C ex-tension for 1 min and the finally 
72˚C extension for 10 mins. The amplified DNA was 
separated using gel electrophoresis using agarose 
concentration at 1.2% and stained with ethidium 
bromide. The DNA bands were visualized and recorded 
using the GelDoc Aplhaimager fluorescent imaging 
system.

Pulse Field Gel Electrophoresis 

Individual non-O157 E.coli isolated was grown 
on Brain Heart Infusion agar plates for 18 h at 37°C 
for pulsed-field gel electrophoresis (PFGE) analysis. 
Isolates were then embedded into 1%agarose gel 
plugs and were subjected to cell lysis for four hours, 
subsequently washed five times thoroughly. All isolates 

Sample collection and survey from goat herds in North Goa

  Multiplex PCR assay for E.coli virulence genes; stx1, stx2, eaeA 
and hyLA. Lane M: 100bp plus DNA marker, Lane 1-14 positive E.coli 

isolates; stx1- 180bp; stx2- 225bp; eaeA- 384bp; hyLA- 534bp

PFGE Characterization of E coli pulsotypes in goats
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were then subjected to restriction enzyme digestion 
with XbaI for three hours and processed according 
to the PulseNet protocol Gel (Ribot et al., 2006) using 
CHEF DR III (BIORAD) with electrophoresis conditions 
suitable for non-O157 E.coli ( i.e. initial A time-6.76s; 
Final A time-35.38s; Voltage-6V; run time-20h). After 

de-staining, images were obtained using the GelDoc 
Aplhaimager fluorescent imaging system (Alpha 
Inootech cooperation) and the PFGE banding patterns 
were normalized and evaluated using BioNumerics 
software. Isolates displaying 100% Dice similarity were 
considered to be the same PFGE subtype.

Project:  Epidemiological surveillance of economically important diseases of Dairy animals in 
the West coast

 Susitha Rajkumar and Shivasharanappa N

Screening of milk samples for major mastitis 
causing pathogens

Mastitis is an important disease of dairy animals. 
Milk samples from mastitis cases were screened for 
major mastitis causing pathogens viz. Staphylococcus 
aureus, Streptococcus sp., E. coli and Mycotic pathogens.  
Coagulase positive Staphylococcus was isolated from 
milk samples. Presence of Staphylococcus aureus was 
confirmed by PCR amplification of nuc gene. Fifty five 

Yeast cells from isolates from 
mastitis milk samples on Gram 

staining (Light microscopy 100X)
PCR amplified 300bp sized product of nuc gene of  

Staphylococcus aureus.

Yeast colonies on Sabarauds 
Dextrose Agar

milk samples from subclinical mastitis positive quarters 
were screened by PCR and 15 were found to be positive 
for S. aureus.

Mycotic mastitis was detected in samples collected 
from subclinical and clinical mastitis cases. Out of 55 
milk samples, yeast colonies suspected of Candida sp. 
was isolated from 4 samples in Sabarauds Dextrose Agar.  
Growth of yeast pathogens were confirmed by subculture 
and staining which is indicative of fungal mastitis.

Project: Analysis of rural backyard poultry farming practices in West Coast of India
 R Solomon Rajkumar

Comparison of nutritional qualities of eggs 
improved variety of Chicken with Free-Range 
Indigenous (desi) and Commercial Chicken

The nutritional quality of eggs from the improved 
varieties of rural backyard chicken is the most 
important factors for popularization of the backyard 
farming. There is a widespread consumer preference 
to these eggs, as they physically resemble the free-
range local (Desi) eggs. Therefore, the current study 

has been carried out to evaluate the nutritive quality 
of the egg from improved varieties of rural backyard 
chicken (Gramapriya) in comparison with free-range 
local (Desi) and commercial chicken (White Leghorn).  
The samples are being submitted to NABL accredited 
nutrition laboratory at ICAR-Central Institute of 
Fisheries Technology, Kochi for the analysis of amino 
acid, fatty acid and cholesterol composition and the 
results are awaited.
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The project was undertaken to assess the prevalence 
of major zoonotic parasitic diseases in swine in Indian 
Westcoast. During 2016-17, linkage was established 
with eight pig farmers of Goa and Maharashtra, one 
butcher from Goa, and Deonar abattoir of Mumbai 
Municipal Corporation. A total of 26 fecal samples, 
59 diaphragm samples and 45 serum samples from 
pigs have been collected from Goa and Maharashtra. 
During slaughter of pigs 182 carcasses (Maharashtra 
(n = 153) and Goa (n=29)) were also examined visually 
for the presence of cysticercosis and hydatidosis. 
The fecal samples were analysed for the presence of 
gastrointestinal helminth eggs, protozoan cyst, oocyst 
and trophozoite using sedimentation and flotation 
techniques. Among them 15 samples were positive 
for any one gastrointestinal parasite. Prevalence of 

Project: Prevalence of swine associated zoonotic parasitic diseases in Indian West coast
 Chethan Kumar HB

Project : Seasonal modulation of reproductive performance in dairy buffaloes with special 
reference to west coast region

 Gokuldas PP

PCR amplification of cytochrome c oxidase sub unit 1 gene of 
Echinococcus granulosus from hydatid cyst. 
Lane M – 100bp DNA ladder, Lane 1-8: Hydatid DNA, Lane NC -  
Negative control

460bp

Pig liver infested with multiple hydatid cysts

Murrah Buffalo

Coccidian oocysts (Eimeria and Isospora) was the 
highest (57.69%), followed by Trichuris ova (3.8%). All 
the fecal samples were subjected for DNA extraction 
using QIAamp DNA Stool mini kit and tested for the 
presence of Cryptosporidium using polymerase chain 
reaction. None of the samples were found positive for 
Cryptosporidium. The 59 diaphragm samples were 
screened for the presence of Trichinella spp larvae 
using artificial digestion assay. All the samples were 
found negative. Out of 182 carcasses examined one 
carcass was positive for hydatidosis in liver in Deonar 
abattoir, Mumbai. The Hydatid germinal layer and cyst 
fluid was subjected for DNA isolation, amplified using 
PCR and sequenced. Through BLAST analysis of the 
sequence it was found that the hydatid cyst belongs to 
E. granulosus sensu stricto genotype 3.

The project was undertaken to assess the impact of 
different bio-meteorological factors viz. light intensity, 
photoperiod, relative humidity and THI in different 
seasons on overall reproductive response in dairy 
buffaloes reared under coastal climatic conditions. 
In the first phase, retrospective analysis of breeding 
performance in dairy buffaloes along with monitoring 
and recording of different bio-meteorological factors 
were initiated. Breeding records of Murrah buffaloes, 
aged between 4 and 13 years were screened for 
evaluation of reproductive performance. Mean age at 
puberty in dairy buffaloes was found to be 37.75 months 
whereas age at sexual maturity was 39.5 months. Mean 
gestation period of 310.42 days and apparently longer 
calving interval of 19.60 months could be observed 
in the breeding herd. Initial survey work on existing 

buffalo production systems and preparation of status 
report are underway.
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Retrospective analysis of breeding performance in dairy buffaloes reared under coastal conditions

Animal 
ID

Age 
(yrs)

Body 
Weight 

(kg)

Parity Age at 
puberty 

(months)

Age at 
sexual 

maturity 
(m)

Gen-
eration 
Interval 

(months) 

Gestation 
period 
(days)

Inter-
calving 
period 

(m)

Calving 
to estrus 
interval 

(wk)

Calving-
Conception 
interval (w)

2 13 673.79 5 38 39.5 81.10 309 17.75 21.00 21.00

3 13 846.71 4 46 48.0 79.00 310 13.00 9.00 12.25

5 13 700.50 4 45 46.5 68.40 311 23.00 37.00 37.00

6 12 706.44 4 51 52.0 73.30 308 12.40 6.70 12.00

8 13 722.62 3 43 46.0 88.50 310 20.00 28.00 31.00

14 13 713.68 4 45 46.0 86.00 311 26.50 31.30 31.30

GA-01 12 663.59 3 49 50.5 74.70 310 31.00 28.00 31.00

GA-02 8 307.62 3 22 24.0 59.30 313 24.00 28.50 28.50

GA-03 6 535.28 2 36 38.0 54.50 312 12.00 13.50 17.00

GA-04 6 565.44 2 33 35.0 57.00 311 19.00 33.00 53.00

GA-05 4 533.42 2 24 25.5 45.50 311 17.00 14.00 23.00

GA-06 4 430.30 1 21 23.0 34.00 309 - 16.00 28.00
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Project :  Augmentation of fishery and fish biodiversity in the near shore marine areas of Goa 
through artificial fish habitats

 Sreekanth GB and Manju Lekshmi N

To rejuvenate and replenish the fish communities 
in Zuari, nine rectangular Artificial Fish Habitats 
made of RCC (3 types: 1*1*1m, 1*1*0.5m and 1*0.5 
*0.5m) were constructed and deployed with the 
participation of fishermen community. A total of 
twenty divings were conducted during January, 2016 
to March, 2017 at the deployed AFHs at three sites 
(3m, 6m, 9 m) in the mouth of estuary. However, the 
species identification was successful inspite of the low 
visibility and 50 species were counted on AFHs and 
the maximum abundance of Heniochus acuminatus, 
Halichoeres nigrescens, Lutjanus russelli, L. fulvus, L. 
lutjanus, Pomadasys furcatus, Acanthurus blochii, P. 
chubbi, P. gibbosus, Acanthurus nigroris, Chaetodon 
collare, Chromis chromis, Sepia pharaonis, Uroteuthis 
duvaucelli, Epinephelus coioidesand Epinephelus 
erythrurus. The species diversity and abundance were 
higher at deeper AFHs. Moreover, density of trophic 
guilds like piscivores, mobile invertebrate feeders, 
roving herbivores and carnivores were maximum in 
deeper AFHs. The attachment of various communities 
on the AFHs were also analysed and it was found that 
the communities like oysters, sponges and ascidia were 
maximum on the deeper AFHs. The favourable habitat 
characteristics in terms of vertical relief, upper column 
free of obstacles and deeper shelter habitats must have 
attracted the communities more towards the deeper 
AFHs.

There was 30-40% improvement in income by 
fishing near to AFH sites than fishing from non-AFH 
sites. The net profit (calculated by subtracting wages, 
fuel cost, depreciation, administrative and maintenance 

cost from the total value of the catch) from a single 
fishing operation was estimated to be Rs. 353 in Non-
AFH sites compared to Rs. 496 in AFH sites. It yielded 
an additional increase in income for fishermen by more 
than Rs.100/fishing. This is on account of the catch of 
economically important species aggregated on the 
AFHs (snappers, groupers, cuttlefish, squids).

A total of 62 fish species from 26 families was 
recorded from the shipwreck in Grande Island, Goa. The 
most abundant species on the shipwreck were Pempheris 
multiradiata, Ostorhichus compressus, Lutjanus indicus, 
Heniochus acuminatus, L. fulvus, Epinephelus coioides, 
Pomadasys guoraca, Pomadasys furcatus, Odonus niger, 
E. erythrurus and Monodactylus argenteus. Species like 
Caesio cuning, C. caerulaurea, C. striata, Chaetodon 
collare, Caesio xanthonota, Acanthurus dussumieri, 
Arothron hispidus  and Apolemichthys xanthurus. These 

Percentage abudance of various trophic guilds (SIF: sessile 
invertebrate feeders, ROVH: roving herbivores, PLK: 
planktivores, PIS: piscivores, OMN: omnivores, MIF: mobile 
invertebrate feeders, CAR: carnivores, S1: 3m, S2: 6m , S3:9m 
and C: control)

Abundance of fish assemblages on AFHs

Percentage abundance of substrate communities on the AFHs
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fishes are basically from fish groups like snappers, 
butterfly fishes. Grunts, Groupers and damselfishes. 
Fishes from all trophic levels (herbivores, planktivores, 
carnivores, omnivores were observed on the shipwreck. 
This indicated that the shipwrecks can act as artificial 
fish habitats, attracting assemblages of fish species and 
leading to enrichment and a greater diversification of 
the local fish assemblages. Moreover, the high diversity 
and abundance of the species of fisheries importance 

on the wreck site compared to natural reefs indicated 
that it support the local fisheries. There were 32 
ecologically less resilient fish species and 23 vulnerable 
fish species observed on the wreck. This underlines 
that the wreck act as a refuge for the vulnerable fish 
species. The higher habitat complexity on the wreck 
site might have attracted the fish assemblages on  
the shipwreck.

Project : Development of coastal mariculture in brackish water areas of Goa
 Manju Lekshmi N and Sreekanth GB

The project is aimed to assess the ecological and 
economic impacts of the coastal aquaculture in Goa 
and major focus is on the livelihood improvement. 
Mussel culture in rack structure was standardized 
for coastal waters. To popularize and standardise the 
mussel culture technology in Goa, demonstrations, 
guidance, scientific advisories and monitoring were 
carried out. Seed availability was the major constraint 
for monoculture of mussel in Goa, Multispecies capture 
based culture with finfish and shellfish was tried in 
coastal waters and it was found to be a suitable culture 
system for Goa. 

For that, selected traditional aquaculture systems, 
species and production technology which are socially 
acceptable and capable of generating a profit without 
degrading the environment. Integration of finfish and 
shellfish culture trails and demonstrations in different 
types of coastal water bodies (open water systems as 
well as semi-enclosed coastal water systems) were 
experimented and a comparative evaluation was 
done on different aquaculture systems suitable for 
the marginal farmers in coastal areas. A total of four 
aquaculture systems in coastal areas were selected: 

open water system with mussel culture (OWSM), open 
water system with multispecies culture (OWSMS), semi-
enclosed water system with mussel culture (SEWM) 
and semi-enclosed water system with multispecies 
culture (SEWMS). 

In Multispecies aquaculture system, continuous 
stocking and harvesting system, finfishes like red 
snapper (Lutjanus argentimaculatus) and pearlspot 
(Etroplus suratensis) were cultured in combination 
with a shellfish species, Green mussel, Perna viridis 
for a period of eight months. Certain semi-enclosed 
sluice operated areas are rich with mussel seeds were 
also stocked in pre-stitched cotton mosquito net bags 
centered with nylon rope (Length-1m, diameter-14 
mm). The bags were hung from the bamboo poles 
used for fixing the cages. Feeding for the selected 
candidate species were also standardized for the 
selected technologies.

Mussels have utilised the plankton available in the 
water through filter feeding. In finfishes, the carnivorous 
fishes were fed with chopped discards (ghost crabs, 
small weed fishes and molluscs etc. depends on body 
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weight-2% of body weight) and fishes like pearlspot 
and mullet were utilised the periphyton developed on 
the split bamboo pieces kept inside the cages. 

Economic evaluation was also performed for the 
different aquaculture systems in coastal waters of 
Goa on an annual basis and the break-even analysis 
has been carried out to compute the cost structure 
of different culture systems from 2013 to 2015. An 
opinion survey was also conducted to study the effect 
of different aquaculture technologies introduced in 
coastal waters of Goa. Among the four different culture 
systems studied, the semi-enclosed multi-species 
culture system (SEWMS) was the most productive 
system. Benefit cost ratio and rate of return were 
highest for SEWMS. The short payback period was 
also recorded in SEWMS. Thus, multi-species culture 
was found to be more profitable than single species 
culture for the similar culture period. Moreover, in the 
semi-enclosed system, the productivity and survival 
of species was higher due to the control of water flow 
through sluice gates. 

Goa is rich in semi-enclosed water bodies which 
were used for shrimp farming and these can be utilized 
for multi-species culture. The feedback from the 
farmers about the dissemination of culture techniques 
revealed that adequate technical support increases the 
confidence level of the farmers. 

A mass balance trophic model was constructed 
for the semi-enclosed aquaculture system and has 
provided some useful information about ecosystem 

features of the ecosystem. The estimated ecosystem 
indices were generally high for the ecosystem in 
comparison with the values obtained for the major 
aquatic ecosystems of the world. This ecosystem is very 
small and is highly productive in which the freshwater 
is well mixed with the saline water. In this study, 
seven scenarios were constructed considering the 
number of cages, number of fish seeds collected and 
corresponding fishing mortality on the fishery groups. 

From the results of the simulations for a period 
of 10 years, it was inferred that an ideal solution will 
be a system with maximum area utilisation without 
hindering the sustainability of the ecological groups. 
For this, the average values of relative biomass for the 
fishery groups in each scenario were analysed and an 
optimal solution was observed with maximum possible 
number of cages without sacrificing the threshold 
biomass for the fishery groups. In this scenario, there 
was maximum utilisation of the area and maintenance 
of biomass well above the threshold level. 

A battery of two cages for red snapper and two 
cages of pearlspot with 20 mussel ropes was considered 
as an optimal solution for coastal aquaculture in the 
semi-enclosed system.  The results presented in the 
simulations are predictions for a period of 10 years and 
hence, it has to be validated with proper experimental 
trials. However, it helps to identify optimal solutions 
for sustainable aquaculture activities along the coastal 
waters of Goa. With these findings the project was 
concluded in 2016. 

Multispecies aquaculture
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A rice based farming system model (crop-dairy) has 
been standardized on 0.5 ha area for typical lowland 
situations of Goa. Different enterprises of the model 
are, crops (rice followed by cowpea/mong/chili/sweet 
corn – 0.4 ha), forage grown bunds (Hybrid napier - 
0.032 ha), Dairy (24 m2- 2 cross breed cows), FYM unit 
(10 m2) and kitchen garden (80 m2). The net return from 
the model was ₹. 1.05 Lakhs during one year and this is 
excluding the cost of farm employment generated and 
products recycled within the system. The value of the 
farm employment generated and value of products 
recycled within farm was ₹. 0.68 lakh and ₹. 0.32 lakh. 
Besides the higher net return, the system also has an 
advantage of the round the year income and positive 
effect on the soil health, which is reflected on increased 
nutrient availability and microbial properties. 

The rice-chili-dairy was the most profitable of 
the four systems fetching gross returns of ₹.1.08 lakh 
whereas, net returns of ₹. 0.75 lakh and net returns and 
gross returns earned by the rice-cowpea-dairy system 
were ₹. 0.09 lakh and ₹. 0.15 lakh, respectively, making 
it the least profitable. The energy analysis among 
different cropping systems indicated that, rice-chili 
cropping system has produced higher energy output 
(33815.2 MJ/ha), energy use efficiency (2.0), energy 
profitability (1.0 MJ/₹) and human energy productivity 
(8.2 MJ/labour) over other cropping systems. 

Livelihood analysis of integrated farming systems

Out of the total value of the farm produce i.e. ₹ 2.17 
lakh, the marketable surplus was around ₹ 1.97 Lakh. 

Arecanut + Banana intercropping systemRice based lowland integrated farming system
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Project : All India Co-ordinated Research Project on Integrated Farming Systems (ICAR)
 Parmesha V

As the unit doesn’t have a farm family, the value of 
marketable surplus is higher. Of all the enterprises, the 
crop component showed maximum economic returns 
followed by the dairy enterprise. The value of inputs 
purchased from market and farm labour engaged is 
₹ 0.64 lakh and ₹ 0.72 Lakh, respectively. The value of 
inputs generated and recycled within farm is ₹ 0.32 
Lakh. The benefit:cost ratio was calculated and found 
to be 0.94 excluding the farm employment generated.

Evaluation of the plantation crop based upland 
integrated farming system

The different enterprises in the upland IFS models 
are Cashew (Bhaskara) + Pineapple (Giant kew) in 
an area of 0.25 ha, Coconut (Benaulim) + Pine apple 
(Giant kew)+ Noni + Tapioca in an area of 0.23 ha, 
Arecanut (Mangala)+ Banana (G-9) in 0.22 ha, Piggery 
(48.00 m2), Poultry (56.96 m2), Compost unit (42.7 
m2), Direct catch pits - 6 nos.(10.89 m2 each). Among 
different horticulture based cropping systems, cashew 
+ pineapple has recorded higher net return (₹ 0.18 
lakh) followed by arecanut + banana (₹ 0.17 lakh). The 
piggery enterprise has produced higher net return (₹ 
0.34 lakh). The total net return from the above model 
was ₹ 0.89 lakh during one year. The % contribution of 
piggery to the net return was found considerably high 
(38%). The value of recycled products with in the farm 
was ₹ 0.28 lakh. The benefit cost ratio from the system 
was 1.25. 
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Coconut based cropping systems for different 
agro-climatic regions 

Post-experimental nutrient data was recorded 
in the plot and the potassium levels in the soils were 
found to be low. Pre experimental average coconut 
yield in the experimental plot was 47 nuts /year/ palm 
during July, 2014 to June, 2015. Coconut yield per palm 
during the year after intercropping was 57 nuts/ palm/
year. Heliconia cv Guyana and Crossandra (Canacona 
Local Red) performed best under coconut shade so 

Nutrient status of soil samples in coconut experimental plots 

Treatment pH EC
(ds/m)

OC 
(%)

N
(kg/ha)

P2O5
(kg/ha)

K2O
(kg/ha)

T1- Coconut + Black pepper +Papaya + Drumstick 5.92 0.04 1.07 222 11 103
T2 - Coconut + Black pepper +Helciconia 6.15 0.06 1.11 216 13 100
T3 - Coconut + Black pepper +Banana+ Lemon 5.94 0.08 1.34 200 9 110
T4 - Coconut + Black pepper +Passion fruit +pine apple 6.09 0.03 1.03 232 12 103
T5 - Coconut + Black pepper +Annona 6.23 3.42 0.74 233 10 129
T6 - Coconut + Black pepper +Crossandra 6.04 0.06 1.28 234 13 116
T7 - Coconut  Monocrop 6.15 0.09 0.89 195 10 109

Performance of Helcionia cv Guyana as intercrop in coconut

Project : All India Co-ordinated Research Project on Palms  (ICAR)
 V Arunachalam

Project : All India Co-ordinated Research Project on Cashew (ICAR)
 AR Desai

far. Other intercrops are in the pre-bearing stage. 
Heliconia flower yield obtained per plot of 16 m2 over 
the first four months of harvest was 40 stems/month. 
Corssandra flower yield obtained per plot of 16 m2 over 
the first month of harvest was 80.5 g/month.  

Establishment of mother blocks and production of 
quality planting material in Arecanut

Observations were recorded in the seedlings 
at the new block. Growth, morphology, leaf angle, 
flowering and yield data were recorded on the six 
years old open pollinated progenies of Hirehalli Dwarf 
plants. Digimizer 4.0 image analysis software was used 
to measure leaf angle. Correlation and regression 
coefficients were developed to identify the dwarf 
stature based on phenotypic traits. 

About twenty two palms of old block planted 
during 2011 started flowering and fruiting. More plants 
(15 no.) were added to the new block.  Third new block 
is being developed at Farm C. Followed by land clearing 
and levelling works, pits were made to accommodate 
75 plants.

During season 2016, three new accessions from 
Tiswadi taluka having bold apples and nuts were 
identified and added to germplasm collection. The 
characteristic features of the mother trees of these 
accessions were studied. 

Subsequently, a total of 97 germplasm accessions 
of cashew representing the following different groups 
is being maintained at Goa Centre. 

•	 Jumbo	nut	types		 :	 17	accessions
•	 Bold	nut	types					 :	 40	accessions
•	 Medium	nut	and	
 high yielders  : 13 accessions
•	 Other	high	yielders		 :	 23	accessions
 irrespective of nut size 
•	 Dwarf	canopy	types	 :	 3	accessions	
•	 Very	compact		 :	 1	accession
 canopy type
Total germplasm collection :  97 accessions
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Cashew accessions newly collected during 2016-17

Sl. 
No. Accession Approx. age (yrs)

Average 
nut weight 

(g)

ZAverage  
shelling

percent age

Apple characters

Average 
apple 

weight 
(g)

Colour TSS (oB)

1 Batim-1/17 15 10.27 28.88 102.33 Yellow 9.82

2 Batim-6/17 26 11.59 28.68 132.25 Yellow 10.6

3 Arjun-1/17 35 11.57 28.22 95.80 Red 10.6

 Arjun-1/17: Developing nuts in cluster and matured apples on the 
tree canopy

Batim-6/17: having bold nuts and juicy apples         

Characterization of selected local bold nut cashew 
genotypes

The results on characterization of 14 genotypes 
(Valpoi-1, Valpoi-2, Valpoi-3, Bardez-3, Bardez-9, 
Tiswadi-7, Tudal-1, Tudal-3, Mayem-1, BKL-1, BKL-2, 
FMGDI-1, Tiswadi-3 and  Goa-1 as check) revealed 
that the accession Valpoi-2 showed vigorous growth 
with maximum tree height of 4.64 m with collar girth 
of 59.47cm  followed by Valpoi-3 with corresponding 
values of 4.58 m and 57.6 cm respectively, both 
of which  started  flowering from 2012 along with 
other accessions namely, Valpoi-1 and Tiswadi-3 with 
medium vigorous growth habit. Bardez-8/98 recorded 
the highest nut yield of 4.22 kg/tree with medium 
bold nut  of 7.63 g and mean apple weight of 63.49 g, 
followed by Bardez-9 with 3.94 kg/tree as compared to 
3.03 kg/tree of raw nut yield in check. Valpoi-2, Bardez-9 
and Tiswadi-3 continued to record higher nut weight in 
the range of 10.88 g – 11.51 g. Valpoi-3, Bardez 8/98, 
Mayem-1 and BKL-2 recorded the mean nut weight 
of less than 8 g but were on par with check (7.78 g). 
All other accessions recorded the mean nut weight in 
between 8.13 (Valpoi-1) and 9.27 g (FMGDI-1). Shelling 
percentage significantly varied from 27.61 (Bardez-9) to 
31.43 as compared of 30.36% shelling in Check variety. 
Among the accessions, apple weight varied from 61.6 
g in Mayem-1 to 93.68 in Tiswadi-3. 

Hybridization and selection

Performance of 1st set of Hybrids ( 6th harvest )

Vigorous growth in hybrids H-31/05, H-22/05 and 
H21/05 continued by recording the higher tree height, 
canopy spread and collar girth. Among the precocious 
hybrids, H-31/05 was observed to be severely affected 
by Tea Mosquito Bug (TMB) and leaf webber, because 
of which nut yield was adversely affected. 

Raw nut yield varied from 3.12 kg/tree (H-5/05) to 
9.27 kg/tree (H-21/05) with mean nut weight of 7.62 
g and shelling percentage of 28.35 in the former, and 
8.32 g nut weight and 29.02 % of shelling in the latter 
respectively. Nut yield performance in H-31/05 (8.86 
kg/tree) was severely affected by the heavy incidence 

of TMB unlike that (12.45 and 14.56 kg/tree) in the 
previous years. Other hybrids such as H-11/05 (6.42 kg/
tree, 7.42 g nut weight and 28.22% shelling), H-12/05 
(8.12 kg/tree, 7.90 g nut weight and 28.90 % shelling) 
and H-22/05 (6.25 kg/tree, 9.24 g nut weight and 
29.78% shelling) recorded consistent performance. 

Higher apple weight was recorded in H-22/05 
(94.85 g), H-21/05 (80.35 g) and H-12/05 ( 80.05 g) 
with moderate levels of juice contents (68.0, 69.8 and 
66.4%) and Total soluble solids (12.6,12.6 and 11.6 oB) 
respectively.

Second set of 34, third set of  53, fourth set of 81 
and fifth set of 28 hybrid seedlings planted in the field 
for evaluation  are in the juvenile stage.  
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 Hybridization work

Hybridization work was continued during flowering 
season, for producing the 6th set of  hybrid progenies. A 
total of 194 hybrid seed nuts of the following parental 
combinations were produced and the nuts have been 
sown for raising seedlings.

Parental combinations No. of seeds obtained 
KN-2/98 x Valpoi-2  38
Valpoi-2 x KN-2/98  17

Hybrid Growth during current season TMB Incidence and growth
Height (m) Collar girth 

(cm)
Canopy Spread (m)

N X S E X W
H- 5/05 4.1 55.2 2.9 3.2 Low TMB

H- 14/05 4.3 59.8 2.8 3.1 Low TMB
H- 11/05 4.4 68.3 3.9 4.3 High TMB 
H- 12/05 4.6 64.7 4.1 4.3 Low TMB
H- 13/05 4.3 68.2 3.9 4.5 Low TMB
H- 21/05 5.2 80.2 4.5 4.7 Low TMB, Vigorous &  

precocious
H- 22/05 5.4 85.2 3.9 4.2 vigorous
H- 23/05 4.8 75.5 4.0 4.8 High TMB
H- 27/05 4.4 72.5 4.2 4.6 High TMB
H- 29/05 4.2 66.3 3.9 4.1 High TMB
H- 30/05 3.5 55.4 2.5 3.7 Slow growth
H- 31/05 5.9 92.0 5.9 6.5 High TMB,  vigorous 

Growth performance of cashew hybrids during 2016-17

Tis-3 x KN-2/98  29
39/A X Valpoi-7  21
51/A x Valpoi-2  24

T-11 x T-15  14
Valpoi-7 x Tis-3  45

Valpoi-7 x Valpoi-2    5

Valpoi-2 x T-11    1

      Total 194

Under this national programme, multilocation trails 
are carried out in brinjal (varietal and resistant trial) and 
chilli (varietal trial) at Goa centre.

In varietal trial, the observations on days to first 
flowering, number of fruits per plant, yield per plant, 
individual fruit weight etc are being recorded and the 
trial is under progress.

Brinjal (Round) IET (2016)

Eight lines in brinjal IET were being evaluated for 
yield and yield contributing traits during 2016-17. 
The earliest flowering was noticed in 2016/BRRVAR-7 
(32 days) followed by 2016/BRRVAR-2 (34 days). The 
individual fruit weight ranged from 46.20 g (2016/
BRRVAR-7) to 120.80 g (Kashi Taru/IVBL-9 (C).

Project : ICAR-All India Co-ordinated Research Project on Vegetable Crops  
 M. Thangam

View of AICRP trial in Institute Brinjal (Round) IET                         Brinjal (Long) IET 
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yield traits under Goa condition. The earliest flowering 
was recorded in 2016/BRBW-6 (28 days) followed by 
test variety 2016/BRBW-2 (34 days). The incidence of 
wilt ranged from 0 to 83 per cent with varying degree 
in different varieties under evaluation. The lowest 
incidence was recorded in resistant check SM-6-6 (0 
per cent) and the highest incidence was noticed in 
susceptible 2016/BRBW-4 (83 per cent) at 30 days after 
transplanting. 

Brinjal (Long)AVT-II (2016)

Seven varieties including two checks viz., Kashi Taru 
and Pb Sadabahar are being evaluated for yield and 
other yield contribution traits under Goa condition. 
The earliest flowering was recorded in check variety 
Kashi Taru/IVBL-9 (C) (29 days) from transplanting 
followed by another test 2014/BRLVAR-2 (32 days). 
The other observations in respect of yield per plant, 
number of fruits per plant, individual fruit weight are 
being recorded.

Chilli-IET (2016)

Seven varieties including two checks viz., Kashi 
Anmol and LCA-334 are being evaluated for yield and 
other yield contribution traits under Goa condition. The 
earliest flowering was recorded in test variety 2016/
CHIVAR-7 (34 days) followed by another test variety 
2016/CHIVAR-6 (38 days). The other observations in 
respect of yield per plant, number of fruits per plant, 
individual fruit weight are being recorded.

Chilli-AVT-II (2016)

Nine varieties including two checks viz., Kashi 
Anmol and LCA-334 are being evaluated for yield and 
other yield contribution traits under Goa condition. The 
earliest flowering was recorded in test variety 2014/
CHIVAR-4 (29 days) followed by check variety Kashi 
Anmol (32 days). The other observations in respect of 
yield per plant, number of fruits per plant, individual 
fruit weight are being recorded.
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Brinjal Long IET

Eight varieties along with two checks viz., Kashi 
Taru and Pb. Sadabahar were evaluated for different 
traits under Goa condition. The earliest flowering was 
recorded in 2016/BRLVAR-2 (34 days) followed by 2016/
BRLVAR-3 (36 days). The other observations in respect 
of yield per plant, number of fruits per plant, individual 
fruit weight are being recorded, as trial is in progress.

Brinjal (Long)AVT-I (2016)

Seven test varieties including two check varieties 
are being evaluated for yield and other traits under 
Goa condition. The earliest flowering was recorded in 
resistant check variety Kashi Taru/IVBL-9 (C) (28 days) 
followed by test variety 2015/BRLVAR-5 (32 days).

Brinjal Long AVT-II

Eight lines are being evaluation for different 
fruit and yield characters. The earliest flowering was 
recorded in Krishi Taru/IVBL-9 (C) (33 days) followed by 
2013/BRLVAR-1 (40 days). The individual fruit weight 
ranged from 38.42 g (2013/BRLVAR-6) to 206.80 g 
(2013/BRLVAR-1).

Brinjal Bacterial Wilt IET (2016)

Seven test varieties along with three resistant 
checks viz., Arka Nidhi, Arka Kusumakar and SM-6-6 
with one susceptible check Pusa Purple Long are being 
evaluated for incidence of bacterial wilt and other 

Brinjal (Long) AVT

Brinjal (Long) AVT-II

Brinjal (Bacterial wilt) IET
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Breeding policy is followed as per the technical 
program of AICRP where experimental animals are 
crossbred 75% (Aognda goan XLWY). 1:3 ratio of boar 
and breeding female is maintained. Each breeding 
animal is raised in indivisual pen and are fed with 
concentrate mixture. Artificial Insemination is strictly 
followed for breeding. 

The production of pork and pork products is a 
household activity through the traditional knowledge 
in most of coastal areas of our country. Availability of 
higher quantity of pork for preparing the products will 
help to make the activity self-sustainable. The activity 
may become self-sustained over a period of time only 
when there is use of advance techniques. Suitable 
breed, crossbreeding of local pig breed, controlled 

Project : ICAR-All India Co-ordinated Research Project on Pigs
 EB Chakurkar

breeding using synchronization and AI, standard 
balanced feeding, comfortable housing of pigs will lead 
to improved pig production and benefit the growers. 
AICRP on pig Goa centre is attempting to provide these 
knowhow to the pig growers of the region through 
trainings and demonstrations.  

 Herd strength of cross bred (75% ranges between 
136 to 280. Mean litter size at birth was 8.06±0.89 and 
litter weight 8.01±0.78 (Kg). Litter size at weaning 
was 7.7±0.48 where as litter weight at weaning was 
55.73±4.51 (Kg). Pre weaning mortality rate was 
4.54% where as post weaning mortality was 4.01%. 
Preweaning growth was 155.9±8.86 gms/day where 
as post weaning growth was 314.35±7.41gms/day. 
Weight at 10 months age was 90.45±2.73  (kg).
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Project : ICAR-All India Co-ordinated Research Project on animal disease monitoring and 
surveillance (ADMAS)

 Shivasharanappa N, Susitha Rajkumar and Chetan Kumar HB

Collection of serum samples from North and South 
Goa and Submission of monthly report of disease 
incidence or outbreak in livestock from Goa

Total 211 sera samples from cattle, pigs and 
goats collected from North and South Goa for sero-
epidemiological investigation along with geographical 
coordination. These samples were sent to ICAR-NIVEDI, 
Bengaluru for disease diagnosis mainly IBR in cattle, 
Brucellosis and PPR in goats and CSF in pigs. The sero-
prevalence of Infectious bovine Rhinotrachitis (IBR) was 
tested by ELISA and it was found with the prevalence rate 
of 19.79% (19/96) in dairy cattle from Goa. Brucellosis 
in goats was reported with the prevalence of 2.83% 
(03/106). Rapid assay for detection of Bovine papilloma 
viruses (BPV-1 and BPV-2) in dairy cattle was developed 
and sequence was published. Monthly disease 
outbreak report from April 2016 to March 2017 sent to  
ICAR-NIVEDI for epidemiology information.

Subcutanous Fibrosarcoma in bull with mitotic figures diagnosed during histopathological examination

Bovine papilloma virus (BPV-1, 301bp) and BPV-2 (164bp) in dairy cattle was 
diagnosed by PCR assay targeting B2L gene

Histological section of warts showing papillary 
projection of skin cells with numerous mitotic figures.

Village Tahasil No of sera 
collected

IBR 
positive

Ibrahampur Pernem 34 8

Surla Bicholim 10 2

Maem Bicholim 14 4

Narao Tiswadi 8 1

Salem Bicholim 6 1

Pirla Quepem 18 3

Dessua Salcete 2 0

Betqui Ponda 4 0

Total  96 19

Sero epidemiology of IBR in cattle from Goa 
during 2016-17

Diagnosis of nodular tumor at neck region of dairy 
cattle by histopathology

Subcutaneous fibro sarcoma was diagnosed after 
surgical removal of nodular mass and histopathological 
examination.
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Mean performance of top five entries in CSTVT-AVT-1 trial 

Entry Days to 50% 
flowering

Plant height 
(cm)

Grains per 
panicle

Grain yield  
(kg/ha)

DRRH 106 (Hybrid) 89.00 92.03 207.90 3225.00
TR-13-069 102.00 105.40 184.80 3041.67

TR-09-27 93.00 98.30 211.20 3005.56

GOA R 2015-IR 87848-301-2-1-3-B 108.00 99.90 201.90 2858.00
FL-478 86.00 95.90 211.20 2625.00
Goa dhan – 2 (Local check) 108.00 163.00 161.70 2463.89
Mean 110.34 108.89 179.99 1732.33
SE 2.53 5.64 23.47 415.08
CD @ 5% 5.17 11.51 47.93 847.71
CV (%) 2.29 5.18 13.04 23.96

36 and 32 lines received from Indian Institute of 
Rice Research, Hyderabad, were tested under salinity 
situation in farmers’ field at chorao island under Initial 
Variety Trial and Advance Variety Trial, respectively. 

Coastal Salinity Tolerant Variety Trial (CSTVT) - 
Advance Variety Trial (AVT-I)

Thirty two rice genotypes received from All 
India Co-ordinated Rice Improvement Project were 
evaluated under coastal salinity situation in farmers’ 
field at Chorao Island of North Goa district.  The soil EC 
ranged from 1.54 (July) to 6.81 dS/m (November) and 
soil pH from 6.34 to 6.91. The experiment was carried 
out in Randomized Complete Block Design with three 

Project : ICAR-All India Co-ordinated Research Project on rice
 Manohara KK

Project : All India Co-ordinated Research Project on Arid Legumes (ICAR)
 Manohara KK

replications. Data on all the yield and yield related 
parameters was recorded during the various growth 
stages of the crop. 

Top five entries with respect to grain yield are 
DRRH 106 (Hybrid) (3225.00 kg/ha) followed by TR-13-
069 (3041.67 kg/ha), TR-09-27 (3005.56 kg/ha), GOA R 
2015-IR 87848-301-2-1-3-B (2858.00 kg/ha) and FL-478 
(2625.00 kg/ha).   

Our entry KS-12 (IET No. 25055) promoted to AVT-II 
of the national varietal testing programme. 

Initial variety trial failed due to submergenc of the 
trial immediately after the planting. Hence, data could 
not be recorded.

Advance Variety Trial

11 lines of Cowpea were evaluated during rabi 
season of 2015-16 under residual moisture condition 
of rice fallow area. The trial was laid out in Randomized 

Field view of Cowpea trial during rabi season of 2016-17 at institute farm Grain yield of cowpea entries in advance variety trial.

Complete Block design with two replication with plot of 
5.4 square meter for each of the treatment.  The line CP – 
29 recorded highest seed yield (1801.85 kg/ha) followed 
by CP – 21 (1098.14 kg/ha) and CP – 24 (1042.14 kg/ha). 
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Project : Stress Tolerant Rice for Poor Farmers of Asia and South Asia (STRASA)   
 Manohara KK

Salinity Tolerant Breeding Network Trial (STBN)

The trial comprised of 66 rice entries of which 60 are 
test entries and six are check varieties (Pusa-44, CSR-10, 
CSR-27, CSR-36, CST-7-1 & Goa Dhan-2(LC)).  The trial was 
laid out during kharif, 2016 in augmented design with 
four blocks.  Each block consisted of 15 test entries and 
6 check varieties.  The trial was laid out in farmers’ field at 
Chorao village of North Goa district representing coastal 
salinity.  The soil EC ranged from as low as 0.64 dS/m in 
the month of August to 12.98 dS/m in the month of May.  
Soil pH ranged from 6.34 to 6.91.  High rainfall and river 
water ingression due to high tide, resulted in the partial 
to complete submergence of the crop after one week of 
planting for about 14 days   The data on all the yield and 
yield related parameters viz., days to 50% flowering, plant 
height, number of tillers per hill, number of productive 
tillers per hill, panicle length, filled grains per panicle, 
per cent fertility, 1000 seed weight and grain yield were 
recorded during the various growth stages of the crop.   

Analysis of variance revealed significant differences 
among the entries for all the characters studied.  Days 
to fifty per cent flowering ranged from 92.00 days (KR  
15003) to 128.00 days (CR3899-134-2-6-4) with a mean 
of 110.60 days, plant height ranged from 84.80 cm (CSR-
10) to 151.90 cm (Local check, Goa Dhan 2) with a mean 

height of 108.18 cm,  number of tillers ranged from 3.20 
(CR 3900-193-9-9-10) to 7.60 (CR3881-4-1-6-3-4-1) with a 
mean value of 5.31, productive tillers ranged from 3.00  
(CR3878-245-1-9-2) to 7.40 (CR3881-4-1-6-3-4-1) with a 
mean of 5.16, panicle length ranged from 18.80 cm (KR-
15014) to 28.93 cm (Goa Dhan-2) with a mean length 
of 23.65 cm, filled grains per panicle ranged from 52.00 
(CR3903-161-1-3-2) to 168.00 (CR3879-3-1-6-1-3-1) with 
a mean of 117.75, per cent fertility ranged from 37.00% 
(CR3903-161-1-3-2) to 93.00% (CR2838-1-S-2B-9-1) with a 
mean of 78.32%, test weight ranged from 16.90g (RP-320-
4-3-2-1) to 34.25g (Local check, Goa Dha 2) with a mean of 
24.05g and grain yield ranged from 61.82 kg/ha (CR 2850-
S-2B-12-1-2-1) to 3130.91 kg/ha (CR3881-M-3-1-5-3-1-1) 
with a mean yield of 1385.48 kgs.

With regard to grain yield, highest grain yield 
was recorded by CR3881-M-3-1-5-3-1-1 (3130.91 kg/
ha) followed by CSR-C27SM-117 (2425.25 kg/ha), JK-
95 (2356.36 kg/ha), CSR-2748-4441-66 (2280.00) and 
CSR-2748-4441-133 (2258.18 kg/ha). Of the entries 
which recorded higher grain yield, only one entry 
CR3881-M-3-1-5-3-1-1 (3130.91 kg/ha) recorded 
significantly higher grain yield compared to best check 
variety CSR-36 (1933.97 kg/ha), rest all are numerically 
superior to best check.

 Mean performance of entries/lines for yield and its contributing characters of the 66 STBN lines 
with CD and CV values

Designation DFF PHT (cm) NPT TW (g) GY(kg/ha)

CR3881-M-3-1-5-3-1-1 99 119.17 6.40 28.60 3130.91

CSR-C27SM-117 99 94.00 4.60 26.20 2425.45

JK -95 110 101.17 5.60 21.40 2356.36

CSR-2748-4441-66 104 101.17 5.40 27.20 2280.00

CSR-2748-4441-133 104 96.67 6.60 29.10 2258.18

Pusa-44 (Check) 106.75 95.15 4.15 23.00 1294.92

CSR 10 (Check) 95.25 84.80 6.05 25.10 1691.82

CSR 27 (Check) 99.50 108.85 3.95 25.88 1741.05

CSR 36 (Check) 106.25 104.35 5.10 27.10 1933.97

CSR 7-1 (Check) 114.75 96.35 5.65 27.35 1483.64

Goa Dhan-2 (Local check) 105.75 151.90 4.15 34.25 1840.89

Mean 110.60 108.18 5.16 24.05 1385.48

SE 1.2 1.49 0.1 0.49 83.03

CD 3.91 18.32 1.63 2.43 689.81

CV (%) 8.81 11.91 16.28 16.81 48.79

DFF: Days to 50% flowering PHT : Plant height  NPT : Number of productive tillers per hill 
TW: Test weight GY:  Grain yield

73

Externally Funded Projects



Field view of  STBN trial, Kharif 2016, at farmers’ field, chorao Island Selection of promising lines

Grain yield of the entries in STBN trial

Agro-morphological characterization and diversity 
analysis

The project aims at collection, conservation, 
evaluation and characterization of traditional rice 
landraces of Goa. The data collected on important 
agro-morphological characters were analysed and 
diversity was worked out using  shannon diversity, 
principal component analysis and cluster analysis. 

Descriptive statistics

The first order statistical measures i.e. maximum, 
minimum, sum, mean, Standard Deviation (SD) and 
Coefficient of Variation (CV) were worked out for all 
the observed parameters. The largest coefficient of 
variation was observed for straw yield with CV of 
29.08% followed by grain yield (27.24%), grains per 
panicle (17.84%), number of productive tillers per hill 
(16.78%). Days to maturity and days to 50% flowering 

showed the lowest variation of 1.96% and 2.31%, 
respectively.  

Shannon diversity index

Among the qualitative traits scored, leaf auricle, leaf 
collar, leaf ligule, ligule shape, ligule colour, curvature 
of main axis of panicle, presence of secondary 
branches in the panicle and lemma colour were found 
to be invariants.  Moderate diversity observed for four 
characters with H index ranging from 0.50 (attitude of 
branches in panicle) to 0.70 (leaf blade pubescence).  
Remaining 15 characters showed high diversity with H 
index ranging from 0.78 to 1.00.  

Principal Component Analysis

Principal component analysis (PCA) using 16 
quantitative traits produced four principal components 
(Eigen value > 1) which cumulatively accounted for 

Project : Agro-morphological characterization and DNA finger printing of rice landraces of 
Goa (DST&E)   

 Manohara KK
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80.43 % of the total phenotypic variance. The first PC 
explained 34.35 % of the total variance and the traits 
with high positive loadings were plant height, flag 
leaf width, flag leaf length, straw yield per plant and 
panicle length.  The PC2 explained an additional 14.4 
% of the total variance. The traits such as days to 50% 
flowering, days to maturity, grains per panicle and 

PC1 PC2 PC3 PC4

Eigenvalue 5.50 3.73 2.27 1.37

Per cent variance 34.35 23.32 14.17 8.59

Cumulative per cent of total variance 34.35 57.66 71.84 80.43

Eigen vectors / coefficient vectors

Days to 50 per cent flowering 0.189 0.374 -0.256 0.184

Days to maturity 0.175 0.390 -0.244 0.171

Plant height (cm) 0.378 0.061 -0.100 -0.251

Number of productive tillers -0.285 0.197 0.213 -0.222

Panicle length (cm) 0.266 0.058 0.099 0.395

Grains per panicle 0.165 0.229 0.275 0.373

Percent fertility (%) -0.268 -0.121 0.225 -0.148

Test weight (g) 0.231 -0.408 -0.060 0.033

Grain length (mm) 0.248 -0.365 -0.112 -0.089

Grain width (mm) 0.176 -0.394 0.002 0.041

L/B ratio -0.025 0.151 0.432 -0.267

Flag leaf length 0.337 -0.171 0.220 -0.055

Flag leaf width 0.339 0.041 0.117 -0.111

Grain yield per plant (g) 0.202 0.070 0.535 0.084

Straw yield per plant(g) 0.299 0.196 0.211 -0.333

Harvest Index (HI, %) -0.186 -0.207 0.297 0.540

Eigen values of four major principal components and factor loading (Eigen vectors) for different  
morphological and yield attributing characters

Diversity in panicles of landrace collections Clustering of 18 landarces using UPGMA method

straw yield per plant showed high positive loadings.  
PC3 explained % of the total variance.  The characters 
grain yield per plant, grain length to width ratio, harvest 
index, grains per panicle contributed more to the total 
variance in PC3 where as in PC4 harvest index, panicle 
length, grains per panicle contributed more to the total 
variance.
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Effect of salinity tolerant bacterial application on 
the rice plant growth and yield (var. Korgut)

During primary investigations under controlled 
condition (pot experiment) Bacillus methylotrophicus 
strain STC-4 was found to improve the rice plant growth 
and soil biological activity. During the evaluation, 
the application of the Bacillus methylotrophicus strain 
STC-4, two times at sowing and 7 days after sowing, 
could result in grain and straw yield of 1.19 and 
1.615 t/ha, respectively as compared to control with 
corresponding values 0.91 and 1.578 t/ha. The grain 
yield difference between the transplanting nursery 
treated seedling and field application of Bacillus 
methylotrophicus strain STC-4 was insignificant. This 
result has practical utility as the field application of 
the microbial inoculants depends on the rainfall and 
waterlogging and also adds to labor cost. Further, 
combined application of Bacillus methylotrophicus 
strain STC-4 with farmyard manure and recommended 
doses of fertilizer improved the rice grain and straw 
yield over untreated control and nursery treatment. 
Highest grain and straw yield of 1.317 and 2.51 t/ha, 
respectively was recorded in treatment with combined 
application of recommended dose of fertilizer and 
Bacillus methylotrophicus strain STC-4.

Characterization of coastal saline soils of west 
coast of India

The descriptive statistics of the soil chemical 
properties of the coastal saline soils (number of soil 
samples 240) of the coastal districts of Maharashtra 
and Goa revealed that, there is a co-existence of 
the acidic soil reaction (<7.0) and high soil salinity 
(electrical conductivity (Mean EC1:2.5 = 13.55 dS/m 
and ECe= 24.66 dS/m). This is a unique characteristic 
of these soils unlike high pH and high EC in the soils 
affected with secondary salinization. Due to fallowing 
and heavy salinity tolerant vegetation cover the 
soil carbon status of these soils is high (1%) with 
an appreciable soil organic carbon stock of 20.11 t/
ha up to a depth of 0.15 cm. These soils are deficient 
with respect to soil available nitrogen (218 kg/ha) 
and sufficient in soil available phosphorus (43.40 kg/
ha), potassium (1469 kg/ha) and sulphur (50.38 kg/
ha). Thus, the soils are fertile but not productive. The 

Project: Amelioration and management of coastal saline soils for rice production in Goa 
(DST&E)

 G R Mahajan

Project : Characterization and development of low-cost interventions for management of the 
degraded coastal saline soils (ICAR Extramurral)

 G R Mahajan

Nursery management practices to improve rice 
seedling growth and vigour to tolerate salinity 
stress in field

Different nursery management practices (reduced 
seed density, seedling age, application of fertilizer 
nutrients, manure and salinity tolerant microbe 
fortification) were evaluated to produce healthy and 
vigorous rice seedling to tolerate salinity stress. These 
practices were evaluated for two different salinity 
tolerant varieties viz. CSR-27 and Korgut. The seedling 
vigour index (SVI) was insignificant in CSR-27, however 
it was significantly (p<0.05) different in Korgut (local). 
The significantly higher SVI of 2226 was observed 
with a nursery management practice – 25 g m-2 seed 
density, 50-30-15 kg N-P2O5-K2O/ha, 10 t/ha and two 
times application of Bacillus methylotrophicus strain 
STC-4, whereas the SVI was lowest in the control 
treatment with 75 g/m seed density. This result is of 
practical significance to coastal areas as higher shoot 
length is necessary for survival when transplanting in 
flooded fields and robust root helps in quick recovery.

correlation matrix of salinity levels and soil biological 
activity revealed depressive effect of the salinity levels 
on dehydrogenase (r=-0.66, p≤0.05), urease (r=-0.69, 
p≤0.05) and basal soil respiration (r=-0.72, p≤0.05).
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Project:  Integrated Farming System for improvement of nutrition and livelihood of farm 
women under different agro-ecosystems (ICAR- CIWA Collaborative)

 Vishwanath Reddy

Two villages were selected for detailed socio-
economic survey work where we selected village Surla 
(dominated by crop based farming) and another village 
Ibrahimpur (dominated livestock farming). 

Intervention of backyard poultry

 The selected marginal farmers were randomly 
selected from the Ibrahimpur village and distributed 
‘Vanraja’ chicken for rearing as a backyard poultry. 
The impact of the same on farmer’s nutritional and 
socio-economic life was studied using a predesigned 
questionnaires schedule and present graphically.

Distribution of bypass-fat feed to milk farmers

In Ibrampur village where farmers were livestock 
based facing problem in milk production. Mastitis and 
weaker health of cow after parturition coused reduesed  
milk yield of cattles. Hence, bypass fat was distributed 
among farmers and their perception and impact on 
milk yield was recorded. Overall impact on perception 
revealed increase in milk yield, fat contentof milk and 
income.

Farmers perceived impact of backyard poultry

Distribution of By-pass fat to the farmers

Farmers perceived impact of kitchen garden

Distrubution of agricultural inputs to farmersDistribution of vegetable seeds 

An effort was made to identify the major bottlenecks 
in the adoption of recommended kitchen gardening 
techniques. Further, proper guidance was given for 
kitchen garden related management practices and its 
perceived impact on farmers was recorded.

Women were made aware about the nutrition 
in their daily diets and alternate ways to generate 
this nutrition from crops using integrated farming 
systems. Farm women’s moral and confidence 
level found increased. There were few upcoming 
women entrepreneurs and this numbers seems to be 
increasing as the result of the increased confidence 
level in the farm women. Therefore, a location specific 
farming system model is required to support essential 
household requirements of quality food and income 
for having shelter, performing rituals and maintaining 
a status in society along with lesser drudgery prone 
activities.
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Screening under microplot conditions for 
identifying novel genetic stocks for salinity 
tolerance at seedling stage

With an objective of identifying new sources for 
salinity tolerance among our germplasm collection, 
screening of the rice germplasm under microplot was 
taken up during the kharif season of 2016 to confirm 
our previous findings. 

Second year screening for the seedling stage 
salinity stress tolerance under micro-plot conditions 
was taken up during the kharif season. The experiment 
comprised 59 germplasm including 20 landraces, 23 
wild rice, 8 advanced breeding lines and 6 improved 
cultivars.  FL-478 and IR-29 used as tolerant and sensitive 
check, respectively. Genotypes were exposed to salinty 
stress of 12 ds/m (electrical conductivity). Scoring was 
done according to the SES system of evaluation given 
by IRRI, Phillippines.  

Genotypes Korgut, KS-17 and WR-18 were found to 
be highly tolerant (HT) with SES score of 2-3 and the 
genotypes KS-4, KS-12, KS-16-1, KS-19-2 and Kagga 
were found to be tolerant (T) with SES score of 3.  Eight 
of the genotypes shown in the below table fallen in the 
group of highly tolerant (SES score 1) and tolerant (SES 
score 3) category. 

Hybridization and generation advancement

With an objective of developing mapping 
populations for identifying genes/QTLs conferring 
tolerance to salinity stress, new cross combinations 
were attempted involving high yielding salinity 
sensitive and low yielding tolerant lines.  The crosses 

Genotypes Pedigree/source SES score Tolerance

Korgut Landrace 2-3 Highly tolerant

KS-17 Selection from Korgut 2-3 Highly tolerant

WR-18 Wild rice 2-3 Highly tolerant

KS-12 Selection from Korgut 3 Tolerant

KS-16-1 Selection from Korgut 3 Tolerant

KS-19-2 Selection from Korgut 3 Tolerant

KS-4 Selection from Korgut 3 Tolerant

Kagga Landrace from Karnataka 3 Tolerant

SES scoring of the genotypes at seedling stage salinity screening

   Field view of F4 population during Kharif, 2016

F4 mapping populations and their population size

Sl. No. Crosses Segregants
1 Naveen x KS - 16 - 1 780
2 Naveen x KS - 19 - 2 541
3 MTU 1010 x KS - 16 - 1 293
4 Karjat – 3 x KS - 19 - 2 289
5 Chandan x KS - 17 286
6 Karjat - 3  x KS - 17 279
7 Pusa – 44 x KS - 17 267
8 Naveen x Shidde 256
9 MTU 1001 x Shidde 212
10 MTU 1001 x KS - 17 180

Project  Network Project on Transgenic in Crops – Functional Genomics (ICAR): Mapping of 
salinity tolerant genes in rice. 

 Manohara K K

were initiated in 2014 kharif and during the current year 
(kharif 2016), F4 generations belonging to 10 different 
cross combinations were advanced by following single 
seed descent (SSD) method.
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Project : Outreach project on Phytophthora, Fusarium and Ralstonia diseases of 
 horticultural and field crops (ICAR) Subproject: Ralstonia (Brinjal and Chilli) 
 R Ramesh

Evaluation of cross pathogenicity of sequenced 
strains of R. solanacearum on different hosts

Ten R. solanacearum strains (6 strains of solananceous 
crops, 4 strains of potato) were sequenced under the 
network project. Cross pathogenicity of the isolates 
was conducted on different hosts. 

GRS Mep2 (IISR) is pathogenic on tomato; weakly 
pathogenic on brinjal; weakly pathogenic on ginger. 
GRS Sik (IISR) is pathogenic on tomato; weakly 
pathogenic on brinjal; pathogenic on ginger. BRS (IIHR) 
is pathogenic on tomato and brinjal; non pathogenic 
on ginger. UTT25 (IARI) is pathogenic on tomato; weakly 
pathogenic on brinjal- Goa cultivar; non pathogenic on 
ginger. Rs-09-161 (ICAR-Goa) is pathogenic on tomato 
and brinjal; non pathogenic on ginger. Rs-10-244 
(ICAR-Goa) is pathogenic on tomato and brinjal; non 
pathogenic on ginger.

Standardization of detection of R. solanacearum by 
LAMP

LAMP PCR was standardized to detect the bacterium 
directly from soil and plant tissues. The detection 
technology was validated using the field soil samples 
collected from Taleigao. Soil samples collected from 
the region surrounding wilted plants and apparently 
healthy plants of brinjal from different fields was 
used in the validation. LAMP-PCR with dye is the best 
method (77.5% detection) to detect R. solanacearum. 
When the studies of the previous two seasons were 
combined, it is observed that LAMP PCR in water 
bath with agarose gel detected R. solanacearum from 
83.80% soil samples. The next best method was LAMP 
PCR in water bath with dye (69.01%) and plating on 
selective medium (68.31% positive). 

Identification and validation of effectors of R. 
solanacearum

R. solanacearum, mutants of hrcV and hrpB 
genes were developed. Based on the whole genome 
sequences, two type III effector genes (RipAM and 
RS15E) of R. solanacearum were selected, cloned into 
destination vector to produce the pRCG-Pep-RipAM and 
pRCG-Pep-RS15E respectively. This was transformed to 
wild type R. solanacearum (Rs-09-161) and mutants to 
study the translocation of effector. pRCG-Pep-Effector 
was transferred to the wild type, HrpB- mutant and 
HrcV- mutant of R. solanacearum. Proteins secreted by 
the wild type, HrpB- and the HrcV- mutant in the culture 
supernatant and intracellular are collected. Western 
blot analysis of the precipitated proteins with anti-HA 
primary and secondary antibodies is in progress.

Study on the role of Type VI genes in R. solanacearum 
colonization

From the genome analysis, type VI SS genes (TssM, 
TssL, TssH, Hcp, VgrG3 and Omp) were identified and 
the mutants were developed. Validation of these 
mutants for their role in colonization and virulence is 
being studied. R. solanacearum mutants of TssM and 
Hcp are confirmed through various methods and the 
mutants were tested on tomato and brinjal to see 
disease reduction if any. Other three mutants of R. 
solanacearum (TssH, VgrG3, TssL) were developed and 
are in the process of confirmation. 

Transcriptome profile of resistant and susceptible 
brinjal varieties challenged with R. solanacearum

Resistant and susceptible brinjal varieties were 
used to develop the complete transcriptome data to 
identify the differentially regulated genes when the 
pathogen infects the plant. Plants were challenge 
inoculated with R. solanacearum and control without 
inoculation was also maintained. 

De novo assembly of the transcripts was done using 
Trinity, CD-HIT-EST, TGICL and Evidential gene modules. 
Finally, Evidential Gene run with default parameters 
lead to 43,846 Unigenes. The transcriptome structural 
annotation was performed using TransDecoder tool. 
43,846 Unigenes submitted to TransDecoder, and 
it detected 32,310 (73.68%) Unigenes with ORFs, 
with 12,704 (28.97%) presenting complete ORFs. 
The functional annotation performed using BLASTx. 
BLASTx resulted to annotation of 34,530 while 9316 
Unigenes had no significant BLAST hits.

SSRs were identified with the MISA, SSR 
identification pipeline and a total of 11,062 SSRs 
were identified in the Unigenes. Gene Ontology IDs 
mapped by BLAST2GO using Gene ontology database. 
GO sequence distributions, helps in specifying all the 
annotated Unigenes comprising of GO functional 
groups. The GO sequence distributions analyzed for all 
the three GO domains, i.e., biological processes (8659), 
molecular functions (9210) and cellular components 
(6551).

Differential Gene Expression analysis performed 
using DESeq. DESeq results filtered based on 
positive and negative log2 fold change as up 
and down. Significant unigene DGE statistics 
indicated several up regulated and down regulated 
transcripts in compatible and non-compatible  
interactions.
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Evaluation of bacterial wilt resistant brinjal lines 
for bacterial wilt management 

Two hundred and seventy one F6 lines of brinjal were 
screened for bacterial wilt resistance in greenhouse 
condition with R. solanacearum challenge inoculation.  
Both the resistant and susceptible parents were 
included in every batch of screening. The lines which 
recorded less disease and with good fruit preference 
(as per previous season-F6 data) were selected for field 
evaluation. As a first batch, 17 bacterial wilt resistant 
lines along with the parents are being evaluated in the 
field for disease, yield characters. Plant characters were 
recorded as per the standard descriptors. 

Evaluation of various strategies for the management 
of bacterial wilt in brinjal

Evaluation of root stocks for bacterial wilt resistance

Results of two times evaluation indicated that all 
the root stocks exhibited some degree of wilt infection. 
Based on the scale Surya, S-4, S-22 are moderately 
resistant and can be used as root stocks.  

Field evaluation of brinjal plants grafted on S-4

Based on our previous findings, we used S-4 as 
root stock for grafting Agassaim and Taleigao brinjal. 
The grafts and seedlings were planted in the sick plot. 
Observations were recorded on the incidence of wilt 
and yield. Results indicated that 4% and 9% wilt was 
recorded in S-4+ Taleigao grafts and S-4 + Agassaim 
grafts. Whereas in the seedlings of Taleigao and 
Agassaim recorded 79% and 95% wilt. 

Field evaluation of brinjal grafts for bacterial wilt 
management 

Two highly preferred and bacterial wilt susceptible 
cultivars of brinjal (Agassaim and Taleigao) were grafted 
on three root stocks (Surya, S-4, Wild brinjal). The grafts 
and the seedlings were planted in two field trials, one at 

ICAR farm and other at farmer’s field under polythene 
mulch. Results indicated that lowest wilt incidence 
was recorded in the treatment where wild brinjal was 
used as root stock. The plants grafted on other root 
stocks (S-4 and Surya) recorded unusually higher wilt 
incidence in both the trials. One of the reasons we 
found was that the graft union was touching the soil 
in some of these plants. The seedlings were completely 
wilted in the beginning of the crop cycle and hence no 
yield was obtained from seedlings. 

Evaluation of tomato grafts in the polyhouse for 
bacterial wilt incidence

Based on the encouraging results of tomato grafts 
in the control of bacterial wilt during previous studies, 
popular tomato varieties/ hybrids used in polyhouse 
cultivation were grafted on wild brinjal and Surya for 
evaluation in the polyhouse. Plants were not affected 
by bacterial wilt for most part of their cycle. However, 
sudden wilting was recorded although the roots were 
free from the pathogens and further studies are in 
progress. 

Training and demonstration of grafting technology 
to farmers: were conducted at Salgini and at Institute 
on the management of bacterial wilt in brinjal. 

Field evaluation of soil application of lime for the 
management of bacterial wilt in brinjal     

Four different levels of lime (4, 6, 8, 10 t/ha) were 
applied before planting. After stabilization, susceptible 
local cultivar of brinjal Agassaim was planted. In each 
lime level, treatment with bio-agent and without 
bio-agent was maintained. Bio-agents were applied 
during nursery and while planting. The experiment is 
in progress.

 S00022                                 S00004

Brinjal grafts in field

Brinjal fruits in the bacterial wilt resistant lines 
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Promising antagonistic bacterial strain for crop 
health management in the coastal region

A rhizobacterium (Bacillus methylotrophicus 
Strain RCh6-2b) has been identified as one of the 
promising bio-agent in suppression of various plant 
pathogens (Macrophomina phaseolina, Rhizoctonia 
solani, Sclerotium rolfsii, Phytophthora capsici and 
Ralstonia solanacearum) during the screening and field 
experiments. The strain was identified and deposited 
in the national repository of NBAIM, Mau with the 
accession number NAIMCC-B-01889. Being a good 
rhizosphere colonizer, broad spectrum pathogen 
inhibition ability and secretor of antimicrobial 
compounds with longer shelf life in the formulation, 
the strain is a promising biological agent in plant health 
management under coastal ecosystems. A proposal of 
microbial registration has been submitted to NBAIM, 
Mau.

Characterization of promising bacterial bio-agents

Antibiotic resistant profile of the promising 
antagonistic bacteria was carried out. RCh6-2b and RP7 
are sensitive to all the antibiotics tested. STC-4 is resistant 
to nalidixic acid. RCh23-b is resistant to ampicillin, 
tetracycline, erythromycin and nalidixic acid. XB102 
is resistant to ampicillin and spectinomycin. Further 
production of growth promoting and antimicrobial 
substances produced by RCh6-2b, STC-4 and RP7 were 
tested. Results indicated that all the three stains are 
positive to phosphate solubilisation, ACC deaminase 
production and Chitinase production; and negative to 
Siderophore production and IAA production.

Standardization of synthetic medium for promising 
bio-agents (RCh6-2b and STC-4) 

Based on the results of previous studies, efforts 
were taken to simplify the composition and method 
of synthetic medium preparation. Based on the 
standardization with different combinations, four 
types talc formulation was prepared and evaluated for 
shelf life. Results indicated that drastic reduction in the 
population was observed over a period of time and 
hence the experiment was stopped. 

Another composition was standardized and the 
results indicated better growth and sporulation in the 
medium. Talc, alginate and liquid formulations of RCh6-
2b and STC-4 were prepared from the bacteria grown 
in synthetic medium and standard semi-synthetic 
medium. Results indicated that the population is 
above 8 Log CFU/g in talc and alginate formulations 
and above 7 Log CFU/ml in liquid formulations till 

five months in both RCh6-2b and in STC-4. There is no 
difference between the population from the standard 
semi-synthetic medium and the new standardized 
medium. The experiment is in progress. 

Evaluation of talc formulation of B. methylotrophicus 
(RCh6-2b) for its viability 

Talc based formulation was prepared and the 
population in the formulations was studied over a 
period of time. Population in the talc formulation is 
maintained 8.0 to 9.0 Log CFU g-1 in A1 and A1+A2 
after 810/780 days. Spore population of Bacillus sp. 
(RCh6-2b) in different talc formulation after 27 months 
indicated that most of the population is from the 
spores in the formulation.

Bacterium grown in medium containing glycerol

Population of Bacillus sp. (RCh6-2b) in different 
liquid formulation (A, B and C) indicated that the 
population is above 8.0 Log CFU mL-1 after 720 days 
(A), 315 days (B) and 420 days (C). Spore population 
of Bacillus sp. (RCh6-2b) in different liquid formulation 
after the same period indicated that most of the 
population is from the spores in the formulation.

Bacterium grown in modified medium without 
glycerol 

Population of Bacillus sp. (RCh6-2b) in different 
liquid formulations (A, B and C) indicated that the 
population is above 8.0 Log CFU mL-1 after 720 days (A 
and B) and 660 days (C).

From the various studies and available information, 
liquid formulations (A and B) were prepared in the 
modified medium (without glycerol on growth medium) 
and stored with glycerol (2%). Results indicated the 
population of bacterium in the formulations was above 
8.0 Log CFU mL-1 after 210 days (B) and 720 days (A).

Evaluation of emulsion formulation of B. 
methylotrophicus  (RCh6-2b) for its viability 

An emulsion formulation of RCh6-2b was prepared 
wherein 24 hour old culture (100 ml) of Bacillus grown 
in modified medium with A1+A2. The bacterial growth 
was added with 100ml of emulsion mix. Results 
indicated that the population of bacterium in the 
emulsion was 9.0 Log CFU mL-1 till 345 days. 

Evaluation of alginate formulation of B. 
methylotrophicus (RCh6-2b) for its viability 

Sodium alginate formulation of RCh6-2b was 
prepared according to the standardized method. The 
bacterial population in the formulation was 10.0 to 11.0 

Project: Production and formulation technology refinement of bacterial bio-agents for soil 
borne plant disease management under coastal ecosystems (ICAR)

 R. Ramesh
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Log CFU g-1 till 660 days. Spore population of Bacillus 
sp. (RCh6-2b) in the formulation after the same period 
indicated that most of the population is from the 
spores in the formulation. Further, seven more batches 
of the sodium alginate formulation was prepared and 
being evaluated for shelf life. Results at various days of 
storage indicated that the bacterial population in the 
formulation was 10.0 to 11.0 Log CFU g-1 in case of 
RCh6-2b and over 9.0 Log CFU g-1 in case of STC-4. 

Standardization of fermenter biomass of B. 
methylotrophicus (RCh6-2b) for mass production 

Various parameters and fermenter conditions were 
standardized to produce biomass of B. methylotrophicus 
(RCh6-2b). Talc and liquid formulations were prepared 
from this biomass as per the standardized protocols. 
The bacterial population in the formulation was above 
9.0 Log CFU g-1 till 630 days in talc formulation. In 
liquid formulation, the population in A and B type was 
above 9.0 Log CFU mL-1 till 660 days. 

Evaluation of talc formulation of bacterial bio-agents 
(RCh6-2b and STC-4) for its growth performance 
and disease management in vegetables 

The seed treatment and soil application of RCh6-
2b and STC-4 were found to enhance the growth 
performance of brinjal, tomato and cucumber. Plant 
height was higher in soil application+ seedling drench 
treatments and soil application treatments for brinjal 
and tomato. Overall growth performance was higher for 
cucumber in Soil application and not much difference 
in the growth parameters was observed among the 
treatments. 

Similarly formulations (talc and alginate) of  RCh6-
2b and STC-4 were also found to be effective in disease 
management in brinjal (bacterial wilt) and chilli 
(Fusarium wilt).

Field evaluation promising bacterial bio-agents for 
disease suppression and growth promotion in chilli 

Based on the results from greenhouse experiments, 
RCh6-2b, STC-4, Tv1 (talc and alginate formulations) 
were evaluated in various combinations in three field 
experiments and in two demonstration plots. Either 
nursery application or seedling drench while planting 
and both nursery application + seedling drench during 
planting are being evaluated in two experiments. The 
plants were monitored for the incidence of root rot 
and wilt. Initial observations indicated that application 
of talc formulation of the two promising bacterial 
strains reduced the incidence of soil borne diseases 
in chilli; improved plant growth and yield in the field 
evaluation. The experiments are in progress.

Evaluation of bacterial bio-agents for foot rot 
management in black pepper 

Two field experiments (Torla, Shiroda; Narve, 
Bicholim) were initiated with the following treatments. 
All the formulations were applied in soil while planting 
and repeated after one month. Plant height was taken 
at regular intervals and the plants were monitored 
for the incidence of foot rot. The experiments are in 
progress.

Field evaluation of bacterial bio-agents for disease 
suppression and growth promotion in cowpea 

Cowpea seeds were treated (10g/100g seeds) with 
the talc formulation of RCh6-2b, STC-4, RP7RCh23-b, 
XB102. RCh6-2b alginate formulation (2beads/ seed) 
was applied in the soil while sowing. Germination, 
disease incidence, yield parameters were recorded. 
Results indicated that there was no disease incidence 
in the crop. However, severe incidence of aphids was 
recorded. Spraying of the respective bio-formulation 
reduced the aphid population significantly. Grain 
yield and dry biomass was higher in the bio-agent 
treatments compared to control. 

Field evaluation in chilli
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Seven accessions Tiswadi, Ponda, Bardez and 
Cancona were identified, samples and sap were 
collected for pickling quality analysis. 

The immature fruits (before the formation of 
stone) of this genotype are used for pickling purpose. 
The fruits are washed & filled in ceramic / porcelain 
container over which raw common salt is filled till 
the fruits are completely covered by the salt and a 

S.No Accession name Location Aprx. age of tree Remarks

1 PM – 1/Tis Tiswadi 10 yrs Small fruit type, suitable for whole fruit pickling. 

2 PM – 2/Timoz Tiswadi -- Big size fruit, late bearing.

3 PM – 3/ Korde Priol >30 yrs Big fruit, late bearing, flesh is crisp.

4 PM – 4/ Aldona-1 Naik Vado
Aldona

>80yrs Medium sized elongated fruits, mid season bearing, 
sour fruits suitable for pickling at both tender stage & 
mature fruit stage. 

5 PM – 5/ Aldona-2 Naik Vado
Aldona

>60yrs Medium sized round type fruits, mid season, suitable for 
pickling at mature stage.

6 PM-6/ FD-1 Gaondongri >60-70yrs Elongated fruits, suitable for whole fruit pickling, mid – 
late season bearing.

7 PM – 7/ FD-2 Gaondongri >60yrs Elongated fruits, suitable for whole fruit pickling, mid – 
late season bearing.

Characteristic features of pickling mango accessions from Goa region

Collection of Pickling mango accessions from Goa region

Project: ICAR-Collection and conservation of pickling type of mango germplasm in Goa 
Region
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flat wooden plank with a heavy weight is kept on salt 
surface and covered with the lid. In the process the 
water content of the tender fruits is flushed out and 
the shrunken fruits remain in the salt solution. Such 
whole fruits are taken out and pickled with / without 
stuffing with spices; such pickling termed as “Amli” in 
local language. Generally the elongated shaped fruits 
are used for “Amli” type pickling considering the shelf 
life of the shrunken dehydrated fruits.
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The objectives of the projetc are as follows:

•	 To	 evaluate	 institutional	 set	 up	 in	 agriculture,	
veterinary and fisheries education including 
school and vocational education in the state of 
Goa and Puducherry.

•	 To	 assess	 the	 trend	 in	 supply-demand	of	 trained	
human resources in agriculture, veterinary and 
fisheries sector in Goa and Puducherry.

•	 To	 evolve	 a	 prospective	 human	 resource	
development strategies in agriculture, veterinary 
and fisheries sector in the state of Goa and 
Puducherry.

During this project, surveys were conducted 
to obtain a profile of the institutions in agriculture, 
veterinary and fisheries education including Colleges 
and Government departments in the state of Goa and 
Puducherry. Information on the qualitative and quality 
issues of education was discussed through focus 
group meetings and personal discussions with faculty 
and staff of these colleges. Distribution of human 
resources into different categories – employment by 
type, employment by nature, unemployment, higher 
education, staying out of labour force, migration 
(geographical and occupational. 

Migration of agricultural, veterinary and fisheries 
graduates to other occupations will be analysed. Data 
on the intake of graduates and post-graduates were 
conducted or the last 15 years (2000 to 2015) from all 
agriculture, veterinary and fisheries colleges including 
vocational colleges from Goa and Puducherry. 

Data was collected from the line departments, 
cooperative societies and agro and allied institutes 
regarding the requirement for the agriculture, 
veterinary and fisheries graduates and the vacancy 
positions. Based on the annual growth rate, the 
expected demand and supply of graduates and post-
graduates is estimated for the years 2020 and 2030. 

Besides educational institutions were also surveyed 
as an employer point of view. Study was conducted 
to obtain a profile of the current deployment of 

 Current status of Assistant Superintendent of Fisheries, 
Government of Goa

Current status demand – supply of assistant agriculture officers (75 
% direct and 25 % promotion ) in the state of Goa

Current status of Veterinary Officers, Assistant Director and Deputy 
Director posts in Department of AHVS, Government of Goa

Project: Agricultural education in smaller states: an empirical study of Goa and  Puducherry 
(ICAR Extramural)

 R. S. Rajkumar

agricultural personnel, an assessment of the employers 
on the current shortages and skill gaps, emerging skill 
needs and the quality o the alumni of the agricultural 
education institutions employed by them. Appropriate 
statistical analysis was carried out to measure demand 
– supply of human capital requirement in agriculture, 
veterinary and fisheries sectors. A prospective 
human resource development strategy in agriculture, 
veterinary and fisheries sectors in the state of Goa and 
Puducherry was evolved.

Some of the salient observations are depicted in 
the following graphs.
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Project : ICAR-Seed Project
 a) Seed Production in Field Crops
   Manohara KK

Goa Cowpea - 3 Visit of monitoring team to seed production plots

Seed production details

The objective of the project is to take up quality 
seed production in major field crops which are of 
importance in Goa and adjoining regions.  The local 
demand for the seed and also the target fixed by the 
council was taken into account for producing the seeds. 
Keeping in view of the above points, seed production 
was undertaken in rice during kharif season and that 
of seed production in Cowpea and Green gram was 
during rabi season.  Detail of seed production is given 
in the table

Breeder seed production

Breeder seed production in the rice varieties which 
are released recently by the State Variety Release 
Committee for cultivation in the coastal saline soils of 
Goa were taken up during the rabi season of 2016-17.  

Crop Varieties Quantity seed 
produced

 Rice Karjat-3 7 Q (TLS)

Jyothi 7 Q (TLS)
Vytilla 1 Q (TLS)

Cowpea Goa Cowpea-3 2 Q (BS)
Green gram TM-96-2 0.3 Q (TLS)

IPM-2-14 0.2 Q (TLS)

TLS : Trutrhfully Labelled Seed         
BS  : Breeders seed

Details of seed production

Karjat - 3 Jyothi

Breeder seeds (1q each) of the varieties Goa dhan 1 and 
Goa dhan 2 produced during the rabi season of 2016-
17 in the institute field.
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Quality planting materials numbering 3510 
covering eight horticultural crops were generated. 
Details of planting material production 2016-17 is 
given below:

Crop Propagule Number sold

Banana Sucker 296

Coconut Seedling 536

Black pepper Rooted cutting 253

Arecanut Seedling 2156

Curry leaf Sucker 60

Wax apple Air layer 73

Lemon Air layer 48

Mango Graft 88

CS of Dwarf areca fruitBlack pepper mutant

 b) Seed Production in Horticultural Crops 
   V Arunchalam

 c)  Seed Production in ornamental fisheries 
   Manju Lexshmi N

Coconut 

Self-pollination is attempted in selected cultivars of 
coconut to produce true to type seedlings for planting 
nucleus seed gardens. Hybridization is attempted 
to evolve high yielding dwarf statured progenies in 
coconut.

Arecanut

A new hybrid (Mangala(VTL-3) x Goa Butki Supari) 
was generated by hybridization.

Under the National Megaseed project,  breeding 
and seed raising methods of both egg layers and 
live bearers of many fresh water ornamental fishes 
namely gold fish (normal, shubunkin, redcap, black 
moor, silver), koi carp, gourami, (blue, yellow, pearl), 
angel, sword tail, guppy varieties and molly were 
standardized after repeated trails. Live feeds like 
Spirulina, infusoria were produced and fed to young 
ones and adults.  The broodstock of gold fish, angelfish, 
black molly, koi carp, blue gourami and guppy were 

ornamental fish seed sale (2016-2017)

Item Particulars Number sold Rate (Rs.) Revenue (Rs.) 
Fish seeds Guppy, molly, platy etc 1700 10/- 17000/ 

Fish seeds Koicarp, gouramies, gold fish, sword tail etc 790 15/- 12000/ 
Aquatic plants Plants and miscellaneous 220 piece 10/- 2200/ 

Feed Ornamental fish feed 28 Kg 200/kg 5600/ 
Total Revenue (Rs.) 36800/ 

Black Pepper

A mutant of black pepper with modified leaf tip 
was identified, characterized and conserved.

Revenue

An amount of Rs. 89331/- was generated during 
the year. 

developed in the Fishery Science Section for the 
ensuing breeding season. Propagation was started for 
aquatic plants like Ceratophyllum, Cabomba, Hydrilla 
and Vallisnaria etc. A formulated feed was available for 
the ornamental fishes which have good demand even 
in retails shops. Indigenous fresh water ornamental 
fishes of Goa were collected and maintained in ICAR 
hatcheries. Nearly 200 to 300 ornamental fish seeds 
are produced every year with app. Rs. 80000/- as 
revenue during 2016-17.
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Project : ICAR-Poultry Seed Project
 R Solomon Rajkumar

 Weekly egg production (21-32 weeks) Hen day egg production %

The activities of the project started with the 
procurement of Parent stock of Gramapriya day old 
chicks supplied by the ICAR-Directorate of Poultry 
Research, Hyderabad.

The second batch (Total 1008 birds) of Parent 
stock (Gramapriya and Srinidhi) day old chicks were 
procured from ICAR-DPR, Hyderabad. The chicks were 
cage brooded and reared under intensive system with 
strict biosecurity and best managemental practices. 
One batch of Parent Rearing had been completed. 
The growth performance and the mortality pattern of 
the Gramapriya and Srinidhi Parent stock are depicted 

Mortality % in Gramapriya parent stock (o-32 weeks) Mortality % in Srinidhi parent stock (o-32 weeks)

Growth rate of Gramapriya male and female (parent stock) - 0-31 weeks Growth rate of Srinidhi male and female (parent stock) - 0-31 weeks

below. Further, the Indian Council of Agricultural 
Research has sanctioned civil works for the construction 
of Brooder cum Grower House (2200 Sq. feet area) and 
the Parent house (3000 Sq. feet area) at this PSP center. 
The civil works is under progress.

Breeds Reared : Gramapriya, Srinidhi
No of Batches Reared : Two
No of Parents reared  : Grampriya- Female:  403
in each batch       Male: 101
    Srinidhi   - Female:  403     
  Male: 101
Date of procurement : 19-08-2016
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The genetic diversity of kokum was studied to 
record the natural variability existing in the population. 
This shall aid in developing DUS guidelines for 
registering unique kokum types available in nature. 
In the current year, sexual variation was estimated in 
more than hundred trees of Garcinia indica from nine 
different populations geographically distributed in 
Goa. To determine the extent of variation among and 
within the populations, several floral traits were studied 
to assess the sexual dimorphism in floral traits, during 
November to January (2016-17). 

Diversity in kokum flowers

Reproductive parts of kokum revealed some 
differences and similarities. Flowers are either male or 
female or bisexual which occur separately on different 
plants (dioecious or hermaphrodite) or appear together 

Variation in 
number of 
stigmatic 

lobes

1
7

6

5
4

3

2
Variation in 
number of 
locules in 

ovary

Rudimentary

9

8

7
6

5

4

Project : Development of Descriptors for kokum (Garcinia indica Choisy) (PPV&FRA)
 S Priya Devi

on the same plant (monoecious/andromonoecious/
trioecious). The male buds are short and roundish (0.2 
mm to 0.5 mm), whereas, the female buds are oval in 
shape and vary in size (0.5 mm to 1.63 mm). 

Female flowers are solitary and occur in single or 
occasionally in clusters developed at the both terminal 
and axillary buds. Primary parts of the flowers in kokum 
comprised four sepals and four petals which were 
different in size, color and rarely in number. 

Many stamens, both filamentous and sessile 
anthers, are observed in both male and female flowers 
in different locations. The number of anthers, ovary 
locules and stigmatic lobes varied from 20 to 60, 4 to 9 
and 1 to 7 respectively. There was enormous variation 
in all aspects of flowering in kokum, invariable to 
location and population.

Female flower Bisexual flower Male flower
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Project : Establishment of protected structures for high value flower and vegetable crops for 
training and demonstration (RKVY)

 M. Thangam

Evaluation of gerbera under polyhouse

Thirteen varieties of gerbera were evaluated 
under naturally ventilated polyhouse for cut flower 
production. The flower stalk length was highest in 
Dune (82.50cm) followed by Malibou (79.50cm). The 
lowest stalk length was recorded in Shimmer (48.50cm). 
With respect to flower diameter, Dana Ellen recorded 
the highest value (12.50 cm) and smallest flower was 
observed in Shimmer (8.95 cm). The average flower 
production per plant ranged from 35.50 (Pre Intense) 
to 52.25(Malibou) per year.

Pre Intense-Malibou

Dana Ellen-Dune-Goliath

View of capsicum cultivation under polyhouse

View of orchid polyhouse and Sonia Earsakul

Evaluation of capsicum hybrids under polyhouse

Two commercial capsicum hybrids viz., Orobelle, 
Bombi and Indra were planted under naturally 
ventilated polyhouse for coloured capsicum 
production. The cumulative yield per plant was highest 

in Orobelle (2.15kg) followed by Indra (1.85kg). The 
average individual fruit weight ranged from 155g to 
270g.

Evaluation of orchid varieties under polyhouse

Six varieties of Orchids viz., Sonia (Purple), 5N 
(White), Charming white (White and Red), Sonia 
Earsakul (Red, Purple and White), Mona Red DC-0666 
(Red) and Airy Red Bull (Red) were planted for an 
evaluation trial under shade net house.  The highest 
spike length was recorded in Airy Red Bull (62.50cm) 
followed by Sonia Earsakul (58.50cm). The highest 
number of florets was recorded in Sonia Earsakul and 
Charming White (45.50) followed by 13.25 in Airy Red 
Bull. 
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Collection and conservation of germplasm in 
major vegetable crops

The following number of collections were 
evaluated for yield and production of nucleus seed for 
conservation. Red Amaranthus (32) ,Green Amaranthus 
(4), Chillies (15) ,Okra   (13), Pumpkin (3), Broad bean (1), 
Cucumbers (7), Snap melon (5), Vegetable cowpea (15), 
Brinjal (8), Bottle gourd (6), Ridge gourd (6) and Snake 
gourd (2). 

Evaluation of Amaranthus accessions for yield and 
seed production

Thirty six accessions of amaranthus comprising of 
red, green and white types is being evaluated for yield 
and other traits. The earliest flowering was noticed in 
Amar 14-76 Warkhand (32 days) which is not a desirable 

View of local collections in vegetable crops

Diversity in Amaranthus for leaf characters

Project: Conservation of traditional varieties of vegetable crops and entrepreneurship 
development for its seed production (RKVY)

 M. Thangam

traits for leafy type amaranthus. Amaranthus accessions 
like Amar 10-44 Gulem, Amar 12-58 Arlem took 55 days 
for first flowering. The highest leaf length was recorded 
in Amar 04-2015 Karmali (18.25cm) followed by Amar 
5-25 Bendurdem (12.20cm). 
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Field trials of banana and pineapple have been 
laid out with dripline and fertigation facilities. 
Demonstration trial with high density planting 
of TC plants and conventional suckers of local 
banana varieties like TC Grand Naine, TC Velchi, TC  
Saldatti, Velchi, Saldatti, Savarboni, Amti and Raspali 
is under progress in village Gaondongrim, canacona 
Taluka.  In the same village, pineapple suckers of 
var Giant Kew have been planted in trenches, and 
cultivated with drip and fertigation. The beneficiary 
farmer has harvested fruits of main crop to a tune 
of  454 kg, amounting to Rs 25,352/-. Similarly, 

Demonstration plot of banana in Canacona Demonstration plot of pineapple in Canacona

Varietal trials of tomato varieties of Abhinav (F1 
Hybrid) of Syngenta, GS 600 (F1 Hybrid) of Gold Seeds 
and Heemsohna (F1 Hybrid) of Syngenta with grafted 
and transplanted seedlings were conducted under 
modified double-span greenhouses. The survival rate 
of  Heemsohna was 77.08% (Grafted) and 43.75% 
(transplanted); Abhinav, 47.92% (Grafted) and 81.25 
% (transplanted) and GS 600, 56.75% (Grafted) and 
68.75% (transplanted). Staggered sowing dates for 
tomato was also tried under the same greenhouse, 
but the experiment was not successful. 

Staggered sowing experiment of Cucumber 
variety Kian (F1 Hybrid) of Nunhems Seeds was 
conducted under single span naturally ventilated 
greenhouse from May 25, 2016 to August 31, 2016. 

Severe leaf blight lead to the failure of the 
experiment. Hence it was concluded that staggered 
sowing was not advisable within the same structure.

Project: Demonstration of Precision Farming Technologies (PFT) in banana, pineapple and 
papaya in farmers’ fields of Goa  (RKVY)

 S. Priya Devi

demonstration plot on banana has been laid out in 
Aldona village with varieties like TC Grand Naine, TC 
Velchi, TC Saldatti, Velchi, Saldatti and Myndoli. Out of 
230 plants, 100 have yielded and the bunches are being 
sold in Mapusa market by the farmer for Rs. 40-50 per 
dozen, thereby fetching nearly Rs. 32,000 so far. The 
harvests are in progress. Advanced technologies like, 
tissue culture plants, drip irrigation, nutrients through 
fertigation, bunch covers, plant protection measures, 
use of Trichoderma etc have been taken to these 
farms. The farmers have started reaping the harvests of 
pineapple and banana.

Project : Empowering farmers of Goa for adoption of low cost polyhouses through training 
and demonstration (RKVY)

 Mathala Gupta

Staggered sowing of cucumber (Kian)

Tomato under polyhouse
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As green fodder is an integral part of the dairy 
ration, in the situations, where conventional green 
fodder cannot be grown successfully or progressive 
modern dairy farmers with elite dairy herd can 
produce hydroponics fodder for feeding their dairy 
animals. Hydroponics green fodder is a viable option 
for fodder scarcity and is a very promising technology 
for sustainable livestock production in India.

The hydroponics fodder is produced in 
greenhouses, which can be hi-tech or low cost devices. 
The hi-tech greenhouse is associated with a control unit 
and may be with or without air conditioner. The control 
unit regulates input of water and light automatically 
through sensors. 

Under this project, total of 51941 kg biomass 
was produced from 14296 kg maize seeds and it 
was analysed for chemical composition. The protein 
content of hydroponic green fodder was 13.57 % as 

Feed blocks for dairy animals are been made from 
locally available resources for dairy animals from locally 
available resources.

Under this project feed block unit was constructed. 
Feed block making machine was procured from IARI, 
New Delhi, along with feed and fodder mixture and 
crusher for making feed blocks. Karad grass and feed 
ingredient were purchased from locally available 
suppliers.1800 blocks were prepared from two variant 
karad grass and paddy straw mixed with concentrate 
feed mixture. Currently trial is been initiated to dairy 
animals in institute dairy unit.

Feed block technology can help ours farmers in 
balanced feeding of dairy animals apart from this it has 
multiple advantages like bulk storage of the roughages 
can be reduced by eight times, easy transportation, 
much less space for storage, feed blocks can be stored 
for a long period of time, easy handling and reduce 
feeding cost as locally available feed ingredient can be 
utilised.

Hydroponics green fodder unit

Project : Training, demonstration and research on hydroponic green fodder production (RKVY)
 E B Chakurkar

compare to 10.67 % of conventional green fodder. 
Training and demonstration programme was organised 
for farmers, students etc. Total of seven training 
and demonstration programme were conducted 
for more than 300 participants from Goa and  
neighbouring states.

Project : Feed blocks for dairy animals for effective utilization of locally available resources 
and higher productivity (RKVY)

 E B Chakurkar

As it prevents selective eating by animals, there 
in reduction in wastage of feed stuffs, particular crop 
residues. The milk and fat content of milk is increased. 
There is easy handling of feed material and is a labour 
saving feeding management.

Feed blocks
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Ongoing Research Projects 
Awards and Recognitions
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Varieties Released 

R
I
C
E

Two rice varieties and three cashew varieties were released for Goa State on 23rd January, 2017 through State Variety Release Committee (SVRC)
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Goa dhan-1 (KS-12)
 A high yielding salinity tolerant rice variety 
released  for cultivation in coastal saline soils of 
Goa which accounts for 25-30% (12,000-15,000 
ha) of the total cultivated area of rice crop in 
the state. It is a white kernelled semi-tall variety 
having short-bold type of grains. The yield 
potential of the variety under stress is 23-26 q/ha 
with  yield advantage 33-35% over the national 
check variety CST 7-1.

Goa dhan-2 (KS-17)
A high yielding salinity tolerant rice variety 
released for cultivation in coastal saline soils of Goa 
wchich accounts fore 25-30% (12,000-15,000 ha) 
of the total cultivated area of rice crop in the state. 
It is a red kernelled tall variety having long-bold 
type of grains. The yield potential of the variety 
under stress is 26-28 q/ha with yield advantage of 
45-50% over the national check variety CST 7-1.

C
A
S
H
E
W

Goa cashew -2 (Tiswadi-3)
This is an early season variety (Mid February 
– April) selected for its  jumbo nut size (10.20-
11.80 g) and bigger apple size (105.50 g) with 
moderate nut yield of 8-10 kg/tree at the age of 
10th year, recording 105-110 nuts/kg. The variety 
has got a high shelling percentage (28.82 - 29.55 
%) with kernel weight of 2.42 g with W 180 – W 
210. The cashew apple is cylindrical, yellowish 
orange, weighing 105 g with 68.20 – 72.00 % 
juice contents of 10.80 – 12.2 0O B.

Goa cashew-3 (Ganje-2)
This is a Mid season  (March –May)  high yielding 
variety (12-15 kg/tree) with bold nuts (8.20 g)  
recording 130-140 nuts/kg, and bigger, yellow 
apples (94.00 g) with higher juice contents 
(69.17 %) of TSS 12.2 O B. This bears in bunches. 
The variety has got a high shelling percentage 
(29.50 %) with kernel weight of 2.16- 2.28 g with 
W 210 – W 240.

Goa cashew-4 (KN-2/98)
This is a long season high yielding variety (12-15 
kg/tree) with bold nut size (8.25 g)  and higher 
shelling percentage (29.59) bigger sized (107g) 
red apples. This variety has bunch bearing 
characteristic. Maturity of fruits starts from  mid 
February and continues till the end of May. It 
records 120-125 nuts/kg having kernel weight of 
2.68 g with W 210 – W 240.
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Intellectual Property Rights (IPR) Cell

Patents filed

An application for provisional patent for the technology enti-
tled “Process for preparing Cashew Apple Crunch  and resultant 
food product thereof” was recorded by the Indian Patent Of-
fice on 8th April, 2016 (“Priority Date”) vide application serial No. 
201621012413.  Filing of complete specification is under process 
with the authorized patent attorney viz, Inventillect Consultancy 
Services Pvt. Ltd., Pune.

An application for provisional patent for the technology entitled 
“Process for preparing nutmeg taffy and resultant food product 
thereof” was recorded by the Indian Patent Office on 8th April, 2016 
(“Priority Date”) vide application serial No. 201621012414. Filing of 
complete specification is under process with the authorized patent 
attorney viz. Inventillect Consultancy Services Pvt. Ltd., Pune.

Patent application on “Extender for preservation of boar semen” 
was filed at Indian Patent Office on 10th August 2016 with perma-
nent serial number No.3037/MUM/2015 which was subsequently 
published on 17/02/2017 in Patent Journal of  India. 

Technologies Commercialized

Commercialization of the Institute’s technologies viz.  NBSE Boar Se-
men Extender, Cashew Apple Crunch and Nutmeg Taffy have been 
initiated and under process in consultation with Agrinnovate India  
Ltd., New Delhi.

Germplasm Registration

An application for the registration of the microbial germplasm viz. 
Bacillus methylotrophicus strain RCh6-2b was submitted to NBAIM, 
Mau on 15-04-2016.

An application for the registration of the Red Amaranth Genetic Stock 
for high betacyanin content AtR18 (IC-0598190) has been submitted 
to NBPGR, New Delhi on 6th August, 2016 Betacyanin content of IC-
598190 was 329.4±75 mg/g fresh weight, when compared to Arka 
Arunima (166.9±37 mg/g fresh weight) during 2016-17

Application for registration of “Khola Chilli” as farmers’ variety has 
been submitted to PPV&FR Authority, New Delhi.

Accomplishments
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PPV&FRA  Awards 

Khola/Canacona Chilli Cultivators Group, South Goa 
was awarded with the prestigious Plant Genome Savior 
Community Award by Govt. of India through PPV&FRA 
under the section 45 of PPV&FR Act, 2001. The awards 
were conferred by Sri. Radha Mohan Singh, Hon’ble 
Union Minister for Agriculture & Farmers’ Welfare, Govt. 
of India on 21st December, 2016 at B.P. Pal Auditorium, 
Pusa, New Delhi. This honour was conferred for con-
servation and preservation of Khola/Canacona Chilli, a 
medium pungent landrace with bright red colour. IPR 
Cell of the Institute facilitated the application process 
to the PPV & FR Authority, New Delhi on behalf of the 
farmers.

Sri. Prabhakar Keni, a progressive farmer from Cunco-
lim, South Goa was awarded with ‘Plant Genome Sav-
iour Farmers’ Recognition Reward 2014’ by Govt. of 
India through PPV&FRA under the provision of section 
45 of PPV&FR Act, 2001. Shri Keni conserves Cashew, 
Coconut, Arecanut, Mango, and Jackfruit along with 
spice/condiment crops such as Black pepper, Nutmeg 
and Vanilla.  Two promising local selections in Cashew 
viz. Balli-2 and KN – 2/98 are originally identified from 
his farm.  He has also developed a unique technique 
for the propagation of cashew, mango, nutmeg and 
jackfruit.

Events / Programmes organised 

A visit of Inspection committee along with field-level 
interactive meeting for monitoring activities of Khola 
Chilly cultivators’ Group with respect to the application 
submitted to PPV&FR Authority, New Delhi, for Plant 
Genome Savior Community Award (2015-16) was or-
ganised on 7th July, 2016.   

The Insititute organized a Felicitation Ceremony 
for the recipients of ‘Plant Genome Saviour Farmers 
Award’ on 10th January, 2017.  Dr. N.P. Singh, Direc-
tor, ICAR-NIASM, Baramati was the Chief Guest for the 
event. The awardees Shri Ratnakar Velip, President of 
Khola/Canacona Chilli cultivators Group along with 
the representative group members and Shri. Prabha-
kar Keni, a progressive farmer from Cuncolim South 
Goa were felicitated by the hands of Chief Guest for 
receiving Plant Genome Saviour Community Award 
2013-14 and ‘Plant Genome Saviour Farmers Recogni-
tion Award, 2014 respectively.

ITMU/ IGIC Meetings

Four (4) meetings of Institute Technology Manage-
ment Unit (ITMU) were convened during the period 
(dates: 19-4-2016, 23-06-2016, 28-09-16, 11-11-2016) 
and one (1) Institute Germplasm Identification Com-
mittee (IGIC) was held on 23-06-16. 
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Performance Evaluation of Process Machinery  
Developed for West coast

Three process machineries viz. i) Arecanut decorticator 
and ii) two types of pepper threshers were evaluated 

Technology Evaluation
and performance evaluation reports were given to the 
farmer innovators. These machineries will help in on-
farm value addition in Western coast as they have been 
developed for crop varieties specific to the Konkan belt 
and their performance was rated as good.

Name  : Arecanut Dehusker

Function  : For dehusking arecanut

Dimensions  : 380 X 240 X 248 in (Lx W x H)  

Material : Mild Steel except hammers 
-3” (6 nos.) which are made 
of nylon 66 in the dehusker

Power Source  : 2 HP Single Phase motor

Capacity : 72.5-90 kg/hr

Name :  Pepper Decorticating Machine-
Horizontal type (PDC 001) 

Function  :  Threshing of Pepper (separat-
ing pepper berries from spike)

Dimensions  :  39 X 24 X 37 in (Lx W x H) 

Material  : Powder coated body with steel 
threshing parts

Power Source : 0.5 HP Single Phase motor

Capacity : 113.22-130.41 kg/hr

Name : Pepper Decorticating Machine-Vertical 
Type (PDC 003)

Function : Threshing of Pepper (separating pep-
per berries from spike)

Dimensions : 12 X 16 X 38 in (Lx W x H)

Material : Powder coated body 

Power Source : 0.25 HP Single Phase motor

Capacity  : 14.98-30 kg/hr
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S. 
No.

Project Title PI Co – PI Duration

Natural Resource Management 
1. Development and evaluation of soil and water 

conservation measures for sustainable produc-
tion of major horticultural crops in Goa.

Sujeet Desai 2008 – 19

2. Site-specific nutrient management through 
rapid nutrient detection techniques in impor-
tant crops of west coast of India

GR Mahajan 2016 - 19

3. An economic analysis of agricultural sustain-
ability in western coast of India

Reddy V 2015-17

4. Study of nutrient management and cropping 
system on greenhouse gas emission through 
infoRCT model in west coast of India                        

Paramesha V Bappa Das 2016 - 19

5. Calibration and validation of simulation and 
statistical crop yield model for major field 
crops of west coast of India                         

Bappa Das Paramesha V 2016 - 19

Crop Science
6. Breeding high yielding salt tolerant rice variet-

ies for coastal saline soils
Manohara KK  2010 – 20

7. Bio-ecology and management of economically 
important insect pests under coastal ecosys-
tem

R Maruthadurai 2016 - 19

8. Monitoring and study on the incidence of dis-
eases and insect pests in protected cultivation

R Ramesh Maruthadurai R 2015-17

 Horticultural Science
9. Allele mining of banana genome sequences 

for genetic improvement
V Arunachalam 2014 -17

10. Collection, evaluation of genetic resources and 
management  of fruit and spices

 AR Desai S Priya Devi  
Maneesha SR 
V Reddy

2011 – 19

11. Survey, collection, evaluation and manage-
ment of under utilized fruits of coastal region 

S Priya Devi 2013 -18

12. Standardization and validation of Precision 
Farming Technologies (PFT) for major vegeta-
ble crops under  climatic conditions of Goa

M Thangam Safeena SA 2013 – 17

13. Germplasm collection, conservation, evalua-
tion and standardization of production and 
post harvest techniques of commercially 
important flower and foliage crops 

Safeena SA M Thangam 2010 – 17

14. Design of protected cultivation structures for 
year round utilization in Western region

Mathala Juliet 
Gupta

2011-17

15. Development of good agricultural practices 
through integrated nutrient management for 
sustainable fruit production in coastal regions 
of India

Maneesha SR GR Mahajan 2015-18
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Animal Sciences
16. Preparation / formulation of boar semen ex-

tender and pre insemination fluid for artificial 
insemination in pigs

EB Chakurkar 2014 - 17

17. Enhancing livestock performance by using 
advanced managemental and health interven-
tions at Institute livestock farms 

 EB Chakurkar Gokuldas PP  
Shivasharanappa N
Rajkumar S
Susitha Rajkumar 
Chetan Kumar HB

2015 - 18

18. Analysis of rural backyard poultry based liveli-
hood alternatives in west coast of India

RS Rajkumar  2015 -18 

19. Epidemiological surveillance of economically 
important disease of dairy animals in west 
coast

Susitha Rajkumar Shivasharanappa N 2015-18

20. Patho - epidemiology and health interventions 
of goat diseases in west coastal India

Shivasharanappa 
N

Susitha Rajkumar 2015-18

21. Prevalence of swine associated zoonotic para-
sitic diseases in Indian west coast

Chethan Kumar 
HB

Rajkumar S 2015-17

22. Seasonal modulation of reproductive perfor-
mance in dairy buffaloes with special reference 
to west coast region 

Gokuldas PP Bappa Das 2016 - 19

Fishery Sciences
23. Augmentation of fishery and fish biodiversity 

in the near shore marine areas of Goa through 
artificial fish          habitats

GB Sreekanth N Manju Lekshmi 2013 - 17 

24. Diversification of species and aquaculture 
practices in coastal waters off Goa through 
potential species identification

N Manju Lekshmi GB Sreekanth 2016 - 19

AICRP CENTRES

S. No. Project Title PI Co-PI (s)
1. All India Co-ordinated Research Project on Integrated 

Farming Systems
Paramesha V EB Chakurkar 

AR Desai
GR Mahajan
GB Sreekanth

2. All India Co-ordinated Research Project on Palms  V Arunachalam

3. All India Co-ordinated Research  Project on Cashew AR Desai

4. All India Co-ordinated Research  Project on Vegetables  M Thangam

  5. All India Co-ordinated Research Project on Pig EB Chakurkar

  6. All India Co-ordinated Research Project on animal  
disease monitoring and surveillance (ADMAS)               

Shivasharanappa N Susitha Rajkumar
Chetan Kumar HB

S. No Project Title PI Co-PI (s)
1. All India Co-ordinated Rice Improvement Project Manohara KK

2. All India Co-ordinated Research Project on  
Arid Legumes

Manohara KK

AICRP VoLUNTARY CENTRES
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S. No. Project Title PI Co-PI (s)
Foreign Aided 
1. Stress Tolerant Rice for Africa and South Asia (STRASA) Manohara KK
DBT
2. Augmentation of rural pig production for socio economic  

upliftment of rural poor in Goa through artificial insemination
EB Chakurkar

ICAR
3. Integrated Farming System for improvement of nutrition and  

livelihood of farm women under different agro-ecosystems                
V Reddy GR Mahajan

4. Network Project on Transgenics in Crops (Functional genomics): 
Genetic Mapping of Salinity Tolerant Genes in Rice

Manohara KK

5. Collection and conservation of pickling type of mango germplasm 
in Goa region

A R Desai

5. Outreach project on Phytophthora, Fusarium and Ralstonia diseases 
of horticultural and field crops

R Ramesh

6. Production and formulation technology refinement of bacterial 
bio- agents for soil borne plant disease management under coastal 
ecosystem

R Ramesh

7. Extramural project on Characterization and development of low-cost 
interventions for management of the degraded coastal saline soils

GR Mahajan Bappa Das

8. Agricultural education in smaller states: an empirical study of Goa 
and Puducherry

RS Rajkumar

9. Seed production in agricultural, horticultural crops and fisheries 
(Mega seed project)

Manohara KK V Arunachalam 
N Manju Lekshmi

10. Poultry seed project RS Rajkumar
DST, SERB
11. Phenotyping for salinity stress of crop plants through thermal  

hyperspectral remote sensing
Bappa Das Manohara KK

DSTE, Goa
12. Amelioration and management of coastal saline soils of Goa GR Mahajan 

13. Agro-morphological characterization and DNA fingerprinting of rice 
land races of Goa

Manohara KK

PPV&FRA, GoI
14. Development of descriptiors for kokum (Garcinia indica Choisy) S Priya  Devi
RKVY
15. Establishment of protected structures for high value flower and 

vegetable crops for training and demonstration 
M. Thangam S Priya Devi

16. Conservation of traditional varieties of vegetable crops and  
entrepreneurship development for its seed production 

M Thangam S Priya Devi
V Arunachalam

17. Development of comprehensive e-agriculture portal for information 
and knowledge sharing in Goa 

M Thangam S Priya Devi

18. Demonstration of Precision Farming Technologies (PFT) in banana, 
pineapple and papaya in farmers’ fields of Goa 

S Priya Devi

19. Empowering farmers of Goa for sustainable adoption of low-cost 
protected cultivation structures through training and demonstration

MJ Gupta M Thangam

20. Feed blocks for dairy animals for effective utilization of locally  
available feed resources and higher productivity

EB Chakurkar 

21. Training, demonstration and research on hydroponics green fodder 
production

EB Chakurkar
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Awards and Recognition
Dr. Safeena S. A

•	 Best Oral Presentation Award for the paper entitled “Value addition of tuberose spikes 
(Polianthes tuberosa L.) by tinting with edible dyes”in  National Symposium on Advances 
in Agriculture Through Sustainable Technologies and Holistic Approaches held during 
15-17 February, 2017 at the International Centre, Dona Paula, Goa.

Dr. Susitha Rajkumar

•	 Best oral presentation for paper entitled “Genetic characterization of Mycoplasma 
gallisepticum isolates from Indian Poultry flocks”. in III AAHP Convention and National 
Symposium on Poultry Health and Welfare, Riding the wave to the Future. 20-21 
October 2016 organized by AAHP and ICAR-CCARI at Goa.

Shri. Sreekanth G B

•	 Prestigious Young Scientist Award in the section of “Animal, Veterinary and Fisheries 
Sciences” during the 104th Indian Science Congress during 3-7 January, 2017 at Sri 
Venkateswara University, Tirupathi, Andhra Pradesh. 

Mrs. Manju Lekshmi N

•	 Best Oral Presentation Award for the paper entitled, “Ecological evaluation of coastal 
aquaculture systems in Goa” in the National Symposium on Advances in Agriculture 
Through Sustainable Technologies and Holistic Approaches to be held during 15-17 
February, 2017 at the International Centre, Dona Paula, Goa.

Dr. Chethan Kumar

•	 Best Poster Presentation Award for the paper entitled “A Development of lateral flow 
assay for the serodiagnosis of Japanese encephalitis in swine” in XIV annual conference 
of IAVPHS held during 21-22 November, 2016 at Udaipur, Rajasthan.

•	 Best Poster Presentation Award for the paper entitled “Human brucellosis: A study on 
seroprevalence and potential risk factors among the occupational high risk groups 
Brucellosis 2016 ” in International Research Conference held during November 17-19, 
2016 at New Delhi.

Ms. Maneesha S R

•	 Peerless poster award in the National conference on fruit breeding for Tropics and 
Subtropics: An Indian perspective, on “Analysis of Simple Sequence Repeats (SSR) 
polymorphism in mango (Mangifera Indica L.) varieties of Goa” held during 26-29 April, 
2016 at ICAR-IIHR, Bengaluru, Karnataka.

Dr. Bappa Das

•	 ISCA Young Scientist Award by Indian Science Congress for the Section of Agricultural 
& Forestry Section for the Ph.D. research work on “Evaluation of different uni-and mult-
variate techniques for water-deficit stress phenotyping of rice through spectroscopy” 
presented in 104th Indian Science Congress held during 3-7 January, 2017 at SV 
University, Tirupathi, Andhra Pradesh.

•	 Institute Merit Medal for Outstanding Academic Performance in Doctor of Philosophy 
presented in 55th Convocation held at ICAR-IARI, New Delhi

IARI INoVATIVE FARMER AWARDEE 2017

•	 Shri Babu Narhari Komarpant, a progressive farmer resident of Devbag 
Palolem Cancona South Goa received the prestigious IARI Inovative 
Farmer Award 2017 at the hands of Shri Paroshottam Rupala- Central 
Union Minister of State for Agriculture, Farmers Welfare and Panchayat 
Raj, Government of India. His name was nominated from ICAR-CCARI, Goa
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Arunachalam V, Dhargalkar SD, Vaingankar JD and Kevat N (2016) Pigment rich amaranth 

genotypes by tri-stimulus colorimetry and progeny test. National Academy Science  Letters 
39: 411-415.

Barman K, Tamuli MK, Sarma DK, Banik S, Mohan NH, Thomas  R, Gokuldas PP and Pegu SR (2016). 
Effect of replacing maize with bakery waste on performance of growing crossbred pigs. 
Animal Nutrition and Feed Technology 16(1):165-70.

Beena V, Pawaiya RVS, Singh DD, Gangwar NK, Shivasharanappa N and Gururaj K (2016) A case 
of composite neoplasm of ovary in a goat having histological features of thecoma and 
metastatic adenocarcinoma. Indian Journal of Veterinary Pathology, 40(2): 177-180. 

Beena V, Pawaiya RVS, Gururaj K, Shivasharanappa N, Singh DD, Gangwar NK and Kumar A (2016) 
Pathological studies of female reproductive tract in goats. Indian Journal of Veterinary 
Pathology 40(1): 27-34. 

Gaitonde S and Ramesh R (2016). Screening plant products for Ralstonia solanacearum inhibition 
and characterization of antibacterial compounds in Garcinia indica, Tamarindus indica. 
Proceedings of National Academy of Sciences, India Section B: Biological Sciences. 1-12. 
DOI: 10.1007/s40011-016-0755-6.

Jayesh S. Anerao, Vikas Jha, Lina Korgaonkar, Priya Devi S, Nitin Desai, 2016. Dissecting genetic 
diversity in Garcinia xanthochymus using ISSR and RAPD markers. J. Plant Breed. Genet. 04 
(03) 2016. 69-76

Madhu BP, Singh KP, Saminathan M, Singh R, Shivasharanappa N, Sharma AK and Manjunatha 
V (2016). Role of nitric oxide in the regulation of immune responses during rabies virus 
infection in mice. Virus Disease 27(4): 387-399. 

Mahajan GR, Manjunath BL, Singh NP, Ramesh R, Verma RR, Latare AM, Ruenna D’Souza, Barnes 
Natasha, Kulkarni R (2016) Effect of organic and inorganic sources of nutrients on soil 
microbial activity and soil organic carbon build up under rice in west coast of India. Archives 
of Agronomy and Soil Science. 63(3): 414-426. 

Manjunath BL, Mahajan GR, Ramesh R and Singh NP (2016) Effect of improved nutrient management 
on grain yield of rice (Oryza sativa L.,) and soil health under organic management. Indian 
Journal of Agronomy 61(1): 25-32.

Manju KP, Manimekalai R, Naganeeswaran SA, Arunachalam V and Karun A (2016). Microsatellites 
mining in date palm (Phoenix dactylifera L.) and their cross transferability across Arecaceae 
family. Plant Omics Journal 9(3): 191-197. 

Maruthadurai R and Singh NP (2017). A report on occurrence of aphidophagous predators of 
Aphis odinae (Van der Goot) (Hemiptera: Aphididae) in cashew ecosystem from Goa, India. 
Journal of Threatened Taxa.9 (2): 9858-9861.

Paramesh V, Ravisankar N, Das B, Reddy KV and Singh NP (2017). Energy Budgeting and Sensitivity 
Analysis of Rice (Oryza sativa) – Wheat (Triticum aestivum) Cropping System in Indogangentic 
Plains of India. International Journal of Current Microbiology and Applied Sciences 6(3): 
1534-1544.

Ramesh R, Achari G, Asolkar T, D Souza M and Singh NP (2016). Management of bacterial wilt of 
brinjal using wild brinjal (Solanum torvum Sw) as root stock. Indian Phytopathology 69 (3): 
260-265.

Ramesh R and Singh NP (2017) Field evaluation of talc formulation of Trichoderma for the 
management of Fusarium wilt in watermelon. Indian Phytopathology 70(1): 75-79.

Ramu R, Shirahatti PS, Shivasharanappa N, Vadivelan R., Zameer F, Dhananjaya BL and Prasad N 
(2016). Effect of a plant extract enriched in Stigmasterol and β-Sitosterol on glycaemic status 
and glucose metabolism in alloxan-induced diabetic rats. Food and Function 7(9): 3999-4011.
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Safeena SA, Thangam M and Singh N P (2016). Value addition of tuberose (Polianthes tuberosa 
L.) spikes by tinting with different edible dyes. Asian Journal of Research in Biological and 
Pharmaceutical Sciences 4(3): 89-98.

Safeena SA and Thangam M (2017). Evaluation of ornamental coleus for landscaping of shady areas.
International Journal of Environmental and Agriculture Research (IJOEAR) 3(1): 123-131.

Sharma N, Ashok Kumar, Chaturvedi V, Shivsharanappa N, Mishra AK, Singh MK, Pandey RP, 
Srivastava A, Purohit S and Sudan V (2016). Retro-bulbar cyst of Coenurusgaigeri in Barbari 
goats. Journal of Parasit Diseases DOI 10.1007/s12639-016-0807.

Shivasharanappa N, Sharma N, Sharma DK, Pawaiya RS, Vamadevan B, Mishra AK and Paul S (2017) 
Neuropathological lesions of clinical and sub clinical Coenurosis (Coenuruscerebralis) in 
organized goat farms in India. Acta Parasitologica 62(2), 482-487. 

Sreekanth GB, Manju Lekshmi N, Singh NP, Chakraborty SK and Reddy V (2017) Evaluation of 
economic performance of small scale fisheries in a tropical coastal ecosystem in southwest 
coast of India. Indian Journal of Geo Marine Sciences, 46(2): 485-492. 

Sreekanth GB, Manju Lekshmi N, Chakraborty SK, Jaiswar AK, Zacharia PU, Renjith VR, Singh NP and 
Pazhayamadom DG. (2016) Effect of monsoon on coastal fish diversity of Goa: an example 
from gill net fishery. Indian Journal of Fisheries 63(2): 8-18. 

Sreekanth GB, Manju Lekshmi N, Chakraborty SK, Jaiswar AK and Singh NP. (2017) Seasonal fish 
species composition, catch rate and catch value in the small scale fishery of a tropical monsoon 
estuary along southwest coast of India. Journal of Environmental Biology 38(1):81-89. 

Susitha Rajkumar, M R Reddy and R Somvanshi (2017) Incidence And Risk Factors of Chronic 
Respiratory Disease In Indian Poultry Flocks. International Journal of Science, Environment 
and Technology, 6(1) 662-668.

Susitha Rajkumar and Dash B B (2017) Sequence analysis of hexon gene of the Indian isolates of 
EDS-76 virus of Chicken and Japanese Quails (Coturnix coturnix japonica). International 
Journal of Science, Environment and Technology, 6(2):1236-1244.

Thangam M, Sawant T, Priya Devi S, Safeena SA, Ramachandrudu K and Singh NP (2016). A study on 
phylogenetic relationship among Heliconia and related genera. Indian Journal of Horticulture 
73(4): 557-563.

Arunachalam V (2016) Biodiversity and ecosystems invited lecture  In: Kshitij 2016 Seminar on 
Science & Engineering for Sustainable Development on 29 July, 2016 at Don Bosco  College 
of Engineering Fatorda, Margao, Goa. 

Arunachalam V and Prabhu DC (2016) Colchiploidy and sexual seedling for pre-breeding banana. 
In: 1st International Agrobiodiversity Congress during 6-9 November, 2016 at NASC Complex, 
New Delhi 

Arunachalam V and Das B (2016) Prediction of coconut yield in Goa state of India. In: 3rd International 
symposium on coconut research & development (ISOCRAD 3) during 10-12 December, 2016 
at ICAR-CPCRI Kasaragod. 

Chetan Kumar HB, Shivasharanappa N, Susitha R, Rajkumar RS and Chakurkar EB (2016). Prevalence 
of parasites with special reference to zoonotic importance in pigs of west coastal region of 
India. In: XIV Annual conference of IAVPHS and National symposium on Innovative approaches 
to promote food safety and reduce the risk of zoonotic diseases in context of climate changes 
during 21-22 November, 2016 at Udaipur, Rajasthan.

Das Bappa (2017). Evaluation of different uni- and multi-variate techniques for water-deficit stress 
phenotyping of rice through spectroscopy. In: 104th Indian Science Congress during 3-7 
Janauray, 2017 at Sri Venkateswara University, Tirupati. 

Das Bappa, Das L and Singh NP (2016) Development of climate change scenarios for Western Ghats. 
In: 4th International Agronomy Congress during 22–26 November, 2016 at New Delhi, India.
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Das Bappa, Paramesha V, Reddy KV and Singh NP (2017). Comparison of different empirical 
and multivariate techniques for modelling daily reference evapotranspiration for west 
coast of India. In: 104th Indian Science Congress Science during 3-7 Janauary, 2017 at Sri 
Venkateswara University, Tirupati. 

Desai AR (2016) Horti-Tourism: A venture in India for employment opportunities  for youth”. In: VII 
Horticulture congress during 15-18 November, 2016 at New Delhi. 

Desai Sujeet, Kumar Ambrish and Singh NP (2016) Design and optimization of border and check 
basin in slopping land for improving irrigation efficiency. In: 4th International Agronomy 
Congress during 22–26 November, 2016 at New Delhi.

Desai Sujeet and Kumar Ambrish (2017) Design and optimization of border and check basin 
irrigation methods on mildly slopping land using SIRMOD. In: 51st Annual convention of 
ISAE and National Symposium on Agricultural Engineering for Sustainable and Climate 
Smart Agriculture during 16-18 February, 2017 at CCS HAU Hisar, Haryana.

Gupta M J and Thangam M (2016) Design and Development of a Greenhouse for Western Coastal 
Ecosystem of India. In: 7th Indian Horticultural Congress on “Doubling Farmers Income 
through Horticulture during 15-18 November, 2016 at IARI, New Delhi.

Gupta M J, Thangam M and Pitre AM (2017) Effect of the Modifications in Aerodynamic Naturally 
Ventilated Greenhouses under Western Coastal Ecosystem on its Environment and Tomato 
Crop Growth. In: 51st ISAE Convention and Symposium on “Agricultural Engineering for 
Sustainable and Climate Smart Agriculture” during 16-18, February 2017 at CAE&T, CCSHAU, 
Hisar, Haryana.

Mahajan GR, Ramesh R and Singh NP (2016) Salinity tolerant microorganism improves rice plant 
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In: 4th International Agronomy Congress during 22-26 November, 2016 at New Delhi, India.
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recommendations to crops. In:4th International Agronomy Congress during 22-26 
November, 2016 at New Delhi, India.
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(SSR) polymorphism in mango (Mangifera IndicaL.) varieties of Goa”. In: National conference 
on fruit breeding for Tropics and Subtropics: An Indian perspective during April 27-29, 2016 
at ICAR-IIHR, Bengaluru.
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Conference of Society of Animal Physiologists of India & National Symposium on Physiological 
Approaches for development of Climate Resilient Livestock Farming at College of Veterinary 
Science, Assam Agricultural University, Guwahati.
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Arunachalam, V (2017) Pepper production in Goa on the rise again: Agriculturists. Times of India, 
March 6, 2017. 

Chakurkar EB, Shivasharanappa N, Chetan Kumar HB and Susitha R (2016) Zoonoses: creating 
awareness and their prevention. Goa vet Bulletin (April, 2016).

Manju Lekshmi N, Sreekanth GB and Singh NP (2016) Tigur species under threat from African 
catfish. The Times of India, July, 5, 2016. Page No. 1.

Sharma N, Kumar A, Mishra AK, Shivasharanappa N, Das G and Singh MK (2017) Health management 
of goat kids (Hindi). Kethi (2017): 17-18.

Sreekanth GB, Manju Lekshmi N and Singh NP (2016) Mormugao shipwreck site yields 62 fish 
species. The Times of India, August 7, 2016. Page No. 1.

Shivasharanappa N, Susitha R, Chetan Kumar HB, Chakurkar E B and Sanjay U (2016) PPR (Peste Des 
Petits Ruminants) Disease in Goats and its prevention, Goa Vet, July 2016.
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Publications Authors/ Editors

Reports

Annual Report (2015-2016) pp.1-124 NP Singh, R Ramesh, M Thangam, Manohara KK, 
Shivashranappa N, Mahajan GR and Sreekanth GB  

Training Manual on Short course on Agro- Eco- Tour-
ism (2016) pp. 1- 141

RS Rajkumar, M Thangam, Maneesha SR, Chakurkar EB 
and Singh NP

Instruction Material on Precision farming technolo-
gies in fruit crops (2016) pp. ----

S Priya Devi, Shejal A Porob and M Thangam

Technical Bulletins

ICAR-Central Coastal Agricultural Research Institute in 
Print Media (2015 - 2016)
Technical Bulletin No 56 pp 1- 45

NP Singh 

Biological reclamation of iron ore overburdens 
Technical Bulletin No 57. pp 1- 28

S Manivannan, AK Sikka, S Priya Devi,  Ashok Kumar J, 
Singh NP and. Manjunath BL

A Catalogue of Jasmine Accessions in Goa
Technical Bulletin No 58. pp 1- 42

Safeena SA,  Thangam M, Priya Devi S and Singh NP

Germplasm resources of ornamental coleus in Goa
Technical Bulletin No 59. pp 1- 26

Safeena SA,  Thangam M, and Singh NP

Diversity of caldiums- an ornamental aroid in Goa
Technical Bulletin No 60. pp 1-26

Safeena SA,  Thangam M, and Singh NP

Weather trends of last fourteen years (2002-2015)
Technical Bulletin No 61. pp 1-44

GR Mahajan, Bappa Das, Manjunath BL, Reddy V, 
Manivannan S, Verrma RR and Singh NP

Extension Folders

Rural backyard poultry- A promising technology for 
coastal India, Extension Folder No.75

RS Rajkumar, Chakurkar EB, Sanjay Udharwar and 
Singh NP

Low cost cages for capture based aquaculture in 
coastal waters, Extension Folder No. 76

Manju Lekshmi N, Sreekanth GB and Singh NP

Package of practices for cultivation of Jasmine sambac 
Extension Folder No 77 

Safeena SA,  Thangam M, and Singh NP

PPR Disease in Goats and its prevention
Extension Folder No 78

Shivasharanappa N, Susitha Rajkumar,  
Chethan Kumar HB, RS Rajkumar

Classical Swine Fever an Important Diseas of Pigs and 
its Prevention
Extension Folder No 79

Susitha Rajkumar, Shivasharanappa N,   
Chethan Kumar HB, EB Chakurkar

News Letter
Vol. XVII. No.1 January- April, 2015, pp1-12 GR Mahajan, Sreekanth GB and Manju Lekshmi N

Vol. XVII. No.2 May- August, 2015, pp1-08 GR Mahajan, Sreekanth GB and Manju Lekshmi N

Vol. XVII. No.3 September - December, 2015, pp1-14 GR Mahajan, Sreekanth GB and Manju Lekshmi N

Vol. XVIII. No.1 January- April, 2016, pp1-14 GR Mahajan, Sreekanth GB and Manju Lekshmi N

Institute as Publisher
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Education and Training
Education
M Thangam Acted as member of FRC for Ph. D. Scholar as Vice Chancellor nominee at Dept. of Botany, Goa 

University.
Acted as External Examiner for final viva-voce examination of Ph.D. students of Tamil Nadu 
Agricultural University, Coimbatore.

R Ramesh Acted as External Examiner for conducting the pre-colloquium of PhD Scholar, Dept. of 
Applied Botany, Mangalore University.

Lectures delivered by the Scientist 
Date Lecture Topic/Programme Participants Venue
V Arunachalam
02-07-2016 Propagation and nursery management of plantation 

crops
Students ICAR-CCARI

29-07-2016 Biodiversity and ecosystems Teachers and stu-
dents 

Don Bosco College 
of Engineering 
Fatorda, Margao

31-10-2016 Spices, plantation, medicinal and aromatic plants in 
Agro-ecotourism models 

Trainees ICAR-CCARI

20-03-2017 Propagation and nursery management in fruit pro-
duction 

Officials and  pro-
gressive farmers

ICAR-CCARI

M Thangam
24-06-2016 Kitchen Gardening Progressive Farm-

ers
KVK, North Goa

29-10-2016 Vegetable Production Farmers and other 
participants

KVK, North Goa

R Ramesh
19-04-2016 Diseases of chilli and their management Farmers ICAR-CCARI
30-06-2016 Diseases of black pepper and their management Farmers and ex-

tension personnel
Sanquelim, Goa

08-11-2016 Biological agents for effective disease management 
in crop plants

Participants of the 
short course on 
Agro-eco tourism

ICAR-CCARI

21-12-2016 Diseases of mango and their management Farmers ICAR-CCARI
22-03-2017 Diseases of mango, papaya and banana and their 

management
Farmers, Agricul-
tural officers dur-
ing  RKVY Training

ICAR-CCARI

AR Desai
31-10-2016 Basic Components of Agro-Eco Tourism: Future Pros-

pects as a potential Agri-enterprise.
Participants of the 
short course on 
“Agro-eco tourism

ICAR-CCARI

20.12.2016 Improved commercial mango varieties and high 
density planting in mango  

Extension func-
tionaries

ZAO, Mapusa Goa

S Priya Devi
14-01-2017 Up-scaling homestead value addition of jackfruit Food Processors Goa Chamber of 

Commerce, Panaji
24-02-2017 Scope of Packaging in increasing commercialization 

of Innovative Processed Agricultural Produce of Goa’
Food processors 
and packers

Goa Chamber of 
Commerce, Panaji
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21-03-2017 Precision farming in banana, pineapple and papaya 
under Goa conditions

Farmers ICAR-CCARI

Mathala Juliet Gupta
10-08-2016 Introduction to Protected Cultivation Structures in 

Training Programme on “Nursery management in 
Horticultural Crops

Farmers ICAR-CCARI

07-11-2016 Post-Harvest management and Value Addition in 
Horticulture Crops.

Participants of the 
short course on 
“Agro-eco tourism

ICAR-CCARI

21-03-2017 Engineering Inputs for Precision Farming in Fruit 
Crops

Farmers, Agricul-
tural officers dur-
ing  RKVY Training

ICAR-CCARI

Safeena SA 
22-04-2016 Value addition to flowers Youth and women Issorcim, Vasco, Goa

28-04-2016 Floriculture Students St. Xaviers College, 
Mapusa

02-07-2016 Important flower plants and its cultivable practices  Farmers ICAR – CCARI
04-07-2016 Sexual  propagation in Horticultural crops and Veg-

etative propagation techniques by cuttings (Stem, 
leaf and root cuttings) 

Trainees ICAR – CCARI

27-07-2016 Vegetative propagation techniques by Layering and 
Budding 

Trainees ICAR – CCARI

06-08-2016 Methods of plant propagation in horticultural crops Farmers ICAR – CCARI
18-08-2016 Floriculture Students ICAR – CCARI
26-08-2016 Medicinal Plants of Goa Teachers and Stu-

dents 
Our Lady of Divar 
High School, Divar

29-10-2016 Flower cultivation Farmers ICAR – CCARI 
01-11-2016 Traditional flower crops as potential components for 

AET 
Trainees ICAR – CCARI

14-12-2016 Propagation techniques in Floriculture Crops Trainees ICAR – CCARI 
R Maruthadurai
03-11-2016 Integrated pest management for insect pests in AET 

cropping systems
Trainees ICAR -CCARI

22-03-2017 Management of important pests of fruit crops of 
Goa

Agricultural offi-
cers and  Farmers

ICAR -CCARI

GR Mahajan
16-03-2017 Importance of soil testing in soil fertility manage-

ment
Farmers and of-
ficials 

FTC, Department of 
Agriculture, Old Goa 

16-03-2017 Nutrient deficiency in plants: Identification and 
management

Farmers and of-
ficials 

FTC, Department of 
Agriculture, Old Goa

17-03-2017 Interpretation of the soil test results and calculation 
of nutrient requirement

Farmers and of-
ficials 

FTC, Department of 
Agriculture, Old Goa

21-03-2017 Soil testing, macronutrient deficiencies and nutrient 
management in fruit crops

Trainees ICAR –CCARI

Susitha Rajkukmar
05-11-16 Animal Health Management in Agro-Ecosystem Participants of the 

short course on 
“Agro-eco tourism

ICAR-CCARI
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Shivasharanappa N
28-07-2016 Bacterial diseases of dairy cattle Trainees ICAR -CCARI
17-08-2016 Important pig diseases and their management Trainees ICAR -CCARI
31-10-2016 Organic animal husbandry practices: basic principles 

and standards 
Participants of the 
short course on 
“Agro-eco tourism

ICAR -CCARI

Sreekanth GB
24-08-2016 Indigenous ornamental fishes of Goa and its poten-

tial in ornamental sector
Farmers ICAR- CCARI

23-10-2016 Ornamental fisheries and its scope in Goa Farmers TERI, Panaji Goa
17-02-2017 Indigenous ornamental fishes of Goa Farmers ICAR-CCARI

23-03-2017 Oyster and mussel culture Farmers Fisheries Training 
Centre, Dhauji, Old 
Goa

Manju Lekshmi N
05-05-2016 Seafood value addition and ornamental fish breed-

ing and rearing
Trainees State Fisheries  

Training Center 
Dhauji

03-06-2016 Setting up of ornamental fishery unit, diseases, eco-
nomic viability 

Trainees State Fisheries  
Training Center 
Dhauji

23-08-2016 Scope of value addition in fisheries and product 
preparations  

Trainees ICAR- CCARI

Gokuldas PP
18-04-2016 Reproductive management in pigs Trainees ICAR- NRC on Pig, 

Rani
28-07-2016 Gynaecological problems and treatment in dairy 

cattle
Trainees ICAR – CCARI

17-08-2016 Estrus detection and control of estrus in pigs Trainees ICAR – CCARI
28-09-2016 Shelter and housing for Goats and ‘Reproductive 

management in Goats’
Trainees ICAR – CCARI

03-03-2017 Reproductive management in pigs Trainees ICAR – CCARI
Chethan Kumar HB
28-07-2016 Viral and Parasitic diseases in dairy cattle and de-

worming schedule
Farmers ICAR – CCARI

18-08-2016 Hygiene of Piggery Farmers ICAR – CCARI
07-11-2016 Introduction to food safety management in AET 

models
Participants of the 
short course on 
“Agro-eco tourism

ICAR – CCARI

28-07-2016 Viral and Parasitic diseases in dairy cattle and de-
worming schedule

Farmers ICAR – CCARI

Paramesha V
18-08-2016 Organic Farming Students ICAR – CCARI
13-01-2017 Integrated farming systems Students ICAR – CCARI
21-03-2017 Horticulture based integrated farming systems Farmers, Agricul-

tural officers dur-
ing  RKVY Training

ICAR – CCARI
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Maneesha SR
24-06-2016 Importance of Kitchen garden Farmers ICAR – CCARI
27-06-2016 Vegetative propagation techniques through grafting 

in different fruit crops 
Students ICAR – CCARI

02-07-2016 Importance of Kitchen garden Farmers ICAR – CCARI
04-07-2016 Orchard management Students ICAR – CCARI
06-08-2016 Grafting techniques in Horticultural crops  Farmers ICAR – CCARI
18-08-2016 An introduction to Horticulture Students ICAR – CCARI
29-10-2016 Fruit cultivation Farmers ICAR – CCARI
02-11-2016 Canopy Management in fruit crops under AET Trainees ICAR – CCARI
21-03-2017 Role of micro nutrients in production of fruit crops Farmers and Of-

ficials
ICAR – CCARI

Sujeet Desai
15-03-2017 Soil and water conservation Students Sri Navadurga 

Higher Secondary 
School, Madkai, 
Ponda
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Human Resource Development
Training and Capacity Development

Date Name Programme Venue
May 23 – August 
23,  2016

Sujeet Desai Professional Attachment Training ICAR-IISWC, Dehradun

June 1 - 10, 2016 SK Marathe Competency Enhancement programme 
on soft skills and personality develop-
ment for Technical Officers of ICAR

ICAR-NAARM, Hyderabad

July 18-23, 2016 Madina Sollapuri Computer Application ICAR-IASRI, New Delhi
July 21-22, 2016 Agostinho Fernandes

Vikrant Gupta
Implementation of NIC’s E-Procurement 
solution through CPP portal

ICAR-NDRI, Karnal

Aug 2-4, 2016 Paramesha V Training on “Carbon sequestration and 
greenhouse gas measurement in IFS 
Models of AICRP on IFS

ICAR-IIFSR, Modipuram

Aug 8-13, 2016 Rahul Kulkarni Use and maintenance of advanced in-
struments in soil and plant analysis

ICAR-IISS, Bhopal

Sep 7-16, 2016 Maruthadurai R Techniques in Insect molecular biology 
and toxicology

ICAR- Sugarcane Breeding 
Institute, Coimbatore

Sep 19-24, 2016 Vinod Ubharhande Refresher course on farm management ICAR-IIFSR, Modipuram
Sep 19-24, 2016 Prakash Parwar Dairy farm and milk processing plant 

management 
ICAR-NDRI Regional  
Station, Bengaluru

Nov 1-21, 2016 Sujeet Desai Winter School on Advanced Technolo-
gies in Watershed hydrology to mitigate 
climate change impact on soil and water 
resources

ICAR-IISWC, RC, 
Udhagamandalam

Dec 19-30, 2016 EB Chakurkar Management Development Programme 
on Leadership Development

ICAR-NAARM, Hyderabad

Dec 23-Jan 12, 
2017

Viswanatha  
Reddy K

CAFT Training on Advances in Statistical 
Modeling and Forecasting in Agriculture

ICAR-IASRI, Pusa, New 
Delhi

Jan 4-10, 2017 Lizette Noronha Enhancing efficiency and behavioural 
skills

ICAR-NAARM, Hyderabad

March 14-21, 
2017

Omar D’Souza Protected cultivation of vegetable and 
hybrid seed production under protected 
structures

ICAR-IIHR, Bengaluru

March 23-25, 
2017

Vinod Pagi
Tushar Mangraj

Implement ERP FMS MIS ICAR-CIFE, Mumbai

Date Name Programme Venue
April 2-6, 2016 NP Singh

Manohara KK
51st Annual Rice Research Group Meet-
ing

Indira Gandhi Krishi 
Vishwa Vidyalaya, Raipur.

April 27-29, 2016 Maneesha SR National conference on fruit breeding 
for Tropics and Subtropics: An Indian 
perspective

ICAR-IIHR, Bengaluru.

April 28-29, 2016 NP Singh XXIII Annual Review Meeting of AICRP 
on Weed Management 

Jain irrigation Systems, 
Jalgaon, Maharashtra.

May 6-7, 2016 NP Singh Annual Review Meeting of AICRP on 
Management of Salt Affected Soils and 
Use of Saline Water in Agriculture 

ICAR-CSSRI, Karnal

Participation in Conference / Seminar/ Symposia/ Workshops
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May 10-13, 2016 M Thangam 34th   group meeting of AICRP on Veg-
etable Crops

ICAR-IARI, New Delhi

May 18-22, 2016 V Arunachalam 25th Annual group meeting   of  AICRP-
Palms

ICAR-CPCRI Kasaragod

May 23-24, 2016 NP Singh
RS Rajkumar

Annual Review Meeting of AICRP-Poul-
try and Poultry Seed Project

NOFRI, Gangtok, Sikkim

June 6, 2016 Safeena SA 44th PSC Meeting of National Medicinal 
Plant Board

Ayush Bhawan, New Delhi

June 13-14,  2016 NP Singh
GR Mahajan

One day brainstorming session on 
Coastal saline soils–Problems, Solutions 
and future research strategies

Kharland Research Cen-
tre, Panvel

July 7-8, 2016 R Ramesh AMAAS review workshop NASC Complex, New 
Delhi

July 22-23, 2016 AR Desai National Seminar on Plantation based 
cropping systems for improving liveli-
hood security

ICAR-CPCRI, Kasaragod

Aug 2, 2016 NP Singh
EB Chakurkar
R Ramesh
GB Sreekanth
GR Mahajan
Manohara KK
Shivasharanappa N

Group discussion on Collaborative 
research initiatives between ICAR-CCARI 
and ICAR-NIASM

ICAR-NIASM,  
Malegaon, Baramati

Aug 17-18, 2016 Manohara KK 11th annual review meeting of ICAR seed 
project

GBPUA&T, Pantnagar

 Aug 20, 2016 Reddy V Review workshop on Integrated Farm-
ing Systems for improvement of nutri-
tion and livelihood of farm women 
under different agro-ecosystems.

ICAR-CIWA, Bhubaneswar

Sep 29-30, 2016 S Priya Devi National Conference on Innovative Food 
Processing Technologies for Food and  
Nutritional Security

ICAR-CIPHET, Ludhiana

Oct 5-7, 2016 R Ramesh National symposium on “challenges 
to plant pathologists under changing 
disease scenario”

Goa University,  
Bambolim, Goa

Oct 7-8, 2016 Maruthadurai. R 3rd National meet of Entomologists ICAR-IIHR, Bengaluru
Oct 20 -21, 2016 Shivasharanappa N

Gokuldas PP
RS Rajkumar
EB Chakurkar
Chetan Kumar HB
Susitha Rajkumar

III AAHP Convention and National  
symposium on Poultry health and wel-
fare

Fidalgo, Panjim, Goa

Oct 24, 2016 GR Mahajan Extramural research project review  
meeting

Krishi Bahavan-II, New 
Delhi

Oct 27-28,  2016 Shivasharnappa N
Gokuldas PP

IPR awareness workshop Saligaon Goa

Nov 6 -9, 2016 V Arunachalam
M Thangam
Manohara KK
GB Sreekanth
S Priya Devi
Safeena SA
Maneesha SR

Ist International Agro biodiversity Con-
gress

NASC complex, New 
Delhi.
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Nov 15-18, 2016 AR Desai
Mathala J Gupta

7th Indian Horticultural Congress 2016 ICAR-IARI, New Delhi

Nov 21-22, 2016 Chethan Kumar XIV Annual Conference & National 
Symposium on Innovative approaches 
to promote food safety and reduce the 
risk of zoonotic diseases in Context of 
climate changes

Udaipur, Rajasthan

Nov 22-26,  2016 GR Mahajan
Paramesha V

4th International Agronomy Congress ICAR–IARI, New Delhi

Dec 10-12, 2016 V Arunachalam 3rd International symposium on coconut 
research and development (ISOCRAD 3)

ICAR-CPCRI, Kasaragod

Dec 19-21, 2016 Manohara KK Review meeting of ICAR Network Project 
in Transgenic crops

New Delhi

Dec 20-23, 2016 Paramesha V IV Biennial workshop of AICRP on IFS SKUAS&T, Jammu
Dec 21, 2016 Gokuldas PP Agro-biodiversity Exhibition held in  

conjunction with the PPV&FRA award  
ceremony at on 21st December, 2016

ICAR-IARI, Pusa, New 
Delhi

Dec 22-26, 2016 Reddy V 4th International Agronomy Congress  ICAR-IARI, Pusa, New 
Delhi

Dec 24-25, 2016 EB Chakurkar Director’s Conference NASC Complex, New 
Delhi

Dec 27-29, 2016 AR Desai Annual Group Meeting of AICRP (Ca-
shew) 

Regional Research Station  
Vriddhachalam, TNAU

Jan 3-7, 2017 Sreekanth GB
Bappa Das

104th Indian Science Congress Sri Venkateswara Univer-
sity, Tirupati

Jan 18, 2017 Manohara KK Review meeting of half yearly progress 
of foreign aided project

Krishi Anusandhan Bha-
van, New Delhi

Jan 24, 2017 R Ramesh Workshop of nodal officers of ICAR on  
KRISHI portal and Research Data Repository

NASC Complex, New 
Delhi

Feb 10, 2017 Gokuldas PP Stakeholders' workshop on Prospective  
Human Resource Development strate-
gies in Agriculture, Veterinary and Fish-
eries sector in Goa and Puducherry 

ICAR- CCARI, Old Goa

Feb 15-17, 2017 V Arunachalam
Maruthadurai. R
Safeena SA
Shivasharanappa N
Gokuldas PP
Manju Lekshmi N

National Symposium on Advances in  
Agriculture Through Sustainable  
Technologies and Holistic Approaches

The International  
Centre, Dona Paula, Goa

Feb 16-18, 2017 Mathala J Gupta ISAE 51st Convention and Symposium 
on Agricultural Engineering for Sustain-
able and Climate Smart Agriculture

College of Agricultural 
Engineering and  
Technology, CCSHAU, 
Hisar, Haryana.

Feb 22,  2017 V Arunachalam Tutorial session on Parallel Computing   
Garuda -NKN (National Knowledge Net-
work)

NIAS, Benagluru

March 15-17, 
2017

EB Chakurkar
Parmesha V
Rahul Kulkarni

Krishi Unnatti Mela 2017 ICAR-IARI, New Delhi
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Transfer of Technology
ICAR-KVK

Technology Dissemination
Mera gaon mera gaurav

Training-cum-awarness programmes
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A. on Farm Trials No. of Trials

1) Assessment of bacterial wilt management in brinjal 10

2) Assessment of hybrid napier fodder varieties 03

3) Assessment of improved poultry varieties 05

B. Frontline Demonstrations No. of Demonstrations

1) Management of Weevil in sweet potato 10

2) Demonstration on clean milk production in dairy animal 12

3) Demonstration on feeding of bypass fat in dairy cattle (04 months) 05

4) Popularization of Artificial Insemination in Pigs 07

ICAR- KRISHI VIGYAN KENDRA, North Goa
In order to intensify the transfer of technology and 
to impart grass-root level vocational training, a Krishi 
Vigyan Kendra was also established at the Research 
Complex in 1983. The major extension activities 
implemented during the current year are given below.

Trainings under taken: - 60 Nos. (1,272 Participants)

Processing technology of pickle, fingerlings, 
Fruit Processing, Income Generating Activities, 
Vermicomposting, Feed and Fodder technology, 
Grafting and nursery management, CSRB Management, 
Mass production of Trichoderma, Capacity building 
programme for rural youth, Managemental practices 
adopted in rearing of backyard poultry, Kitchen 
Garden, Bag making, Fish Processing, Mushroom 

Cultivation, Apiculture, Scientific Management of Goat, 
Milk Processing, Post Harvest Technology in Coconut, 
Scientific Management of Dairy, Disease management 
in chilli, Grafting In Brinjal, Integrated Pest Management 
in Vegetables.

Extension activities under taken:- 671 Nos. (19,574 
Participants)

Diagnostic visits, Advisory Services, Kisan Ghosthi, 
Farmers visit to KVK, Celebration of Important Days – 
Vanmohatsav, Swatchhta Pakwada, Soil Health Day, 
Exposure visits, Exhibition, Lectures Delivered as Resource 
Person, Scientists visit to farmers field, Meeting/ Workshop 
with Extension Personnel, Farmers Group Meeting, 
Method Demonstrations, Animal/Plant Health Clinic.
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Demonstration on new high yielding varieties of 
rice and pulses: 

New rice varieties which are developed / identified 
for different rice ecologies of Goa, were displayed 
for demonstration in the institute farm during kharif 
season of 2016 for showcasing to the farmers.  The 
varieties included in demonstration are Karjat-3, KS-12, 
GRS-1 and Sabhagidhan.  

Karjat-3, a high yielding rice variety, identified as 
replacement for Jaya in the rainfed shallow lowland 
ecology; KS-12 and GRS-1, newly developed salinity 
tolerant rice lines as replacement for widely cultivated 
traditional rice variety Korgut in the coastal saline 
soils; and Sabhagidhan, variety developed for drought 
prone areas, is a replacement for Jyothi in the upland 
areas.  Information on the details of the variety, their 
cultivation practices and suitability of the variety were 
briefed to the farmers during their visit to the field.

Farmers visit during field day

Technology Dissemination

During Rabi season 2016-17, demonstration 
on cowpea variety Goa cowpea-3 and green gram 
varieties TM-96-2 and IPM 2-14 was taken up at the 
institute farm. 

Rice demonstration field   

Training programme on Nursery management in 
horticultural Crops

A 21 days training programme on nursery 
management in horticultural crops was conducted 
at the institute, Old Goa from 2nd July, 2016 to 16th 
August, 2016 for B.Voc (Agriculture) trainees from 
RCPR School of Agriculture, Savoi Verem, Goa. The 

objective of this programme was to develop the 
nursery management skills of trainees through 
practical experiences and hands-on-training to various 
nursery activities. The Course director of this training 
programme, Dr. NP Singh, Director, stressed on the 
importance of nursery management in horticultural 
crops with a preview of increasing demand of quality 
planting materials through his words. 

Training Programme on Artificial Insemination in 
Pigs to farmers and professionals

A two day training program for pig growing 
farmers was conducted during 17-18 August, 2016 
at the institute. A total of 12 progressive pig farmers 
from Goa and Karnataka, attended the training. Dr. EB 
Chakurkar, PI and Coordinator conducted the training 
which covered scientific pig farming, its importance, 
advance technologies in piggery and AI in Pigs.

A three day training program for veterinary 
professionals  was conducted during 4-6 March, 2017 
at the institute. A total of 18 participants from Bidar 
Veterinary College, Karnataka, Shirwal Veterinary 
College, Pune, Pookode Veterinary College, Kerala and 
Thrissur Veterinary College, Kerala attended.

Training programme on secondary livelihood 
opportunities in fisheries sector of Goa

A 3 days training programme on Secondary 
livelihood opportunities in fisheries sector of Goa 
sponsored by NFDB was organised at the institute 
during 23-25 August, 2016.  Lectures and hands on 
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training in preparation of value added products from 
fish and shellfish, coastal aquaculture, aquarium 
construction and management and ornamental 
fish breeding and culture were given. The training 
ended with valuable inputs for the growth of coastal 
aquaculture, marketing of value added fish products 
and ornamental fish breeding.

Training Programme on Hydroponic fodder 
production

A two days training on hydroponic fodder 
production was conducted at  the institute  
during 25 - 26 August, 2016. Participants from Goa, 
Maharashtra and Kerala took active participation. Basics 
of hydroponic structure commercially installed as well as 
low cost structure attempted at Institute were explained.

orientation training on soil sampling for fertility 
assessment

An orientation training on Soil sampling for 
fertility assessment was organized at the institute in 
collaboration with ICAR-NBSS&LUP and Department 
of Agriculture, Government of Goa, on 1st December 
2016. Dr. Ramaurthy, Pr. Scientist (Agronomy), ICAR-
NBSS&LUP, Bengaluru explained for how to read the 
maps for reaching the sample points or grid points. The 
ICAR-NBSS&LUP and ICAR-CCARI, intends to collect 
about 4850 soil sample using scientific methodology 
through participatory approach. Based on data of 
analysis of these samples, soil fertility maps and land 
use plan for state of Goa will be prepared.

Training programme on Intensive Fruit Cultivation

A training programme on ’Intensive Fruit 
Cultivation’ was conducted by Dr. (Mrs.) S.Priya Devi, 
Senior Scientist (Horticulture- Fruit Science) from 20 to 
22 March 2017 at the ICAR campus under RKVY funded 
project, “Demonstration of PFT in banana, pineapple 
and papaya in farmers’ fields of Goa”.

The programme was attended by Agricultural 
officers including ZAOs, AOs, AAOs and Field officers 
from Zonal Agricultural offices and farmers of different 
talukas to a tune of 37, out of which, ten were farmers.  
This training programme covered aspects on soil health, 
planting material, high density planting, farming 
system models, fertigation, physiological disorders, 
important pests and diseases and their management 
and value addition all pertinent to important fruit 
crops of Goa.

Canacona Tribal Farmers’ Meet 

The program on “Tribal Farmers Meet “ of Cancona 
zone was organized at the institute on 25th August, 2016 
under Tribal Sub Plan (TSP) Programme  with a view to 
apprise them of the benefits of adopting improved 
production technologies on plantation, spice and fruit 
crops.  Dr. (Smt) Mridula Sinha, Hon. Governor of Goa, 
was the Chief Guest. During the meet, planting material 
of improved varieties of cashew, mango, coconut, 
arecanut, nutmeg and black pepper was distributed.
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Mera Gaon Mera Gaurav

Mera Gaon Mera Gaurav

The Institute has identified and adopted four villages of Goa state as directed by the Council under MGMG initia-
tive. The objective of this programme was to facilitate flow of technologies of ICAR-CCARI and advisories to the 
farmers of the identified villages. 

The four groups of scientists constituted are as follows: 

Village 1: Ibrampur
Leader - E B Chakurkar

Members- Susitha Rajkumar, Maneesha SR, 

Manjulekshmi N, Sanjay Uddarwar

Village 2: Surla
Leader - Arunachalam V 

Members- S Priya Devi, Safeena SA, Gopal Mahajan, 

Vishwanath Reddy, Chethan Kumar H B

Village 3: Rachol
Leader - M Thangam

Members- Manohara KK,  R S Rajkumar, Sreekant GB

Village 4: Khola
Leader - A R Desai

Members- R Ramesh, Mathala J Gupta, R Maruthadurai, 

Shivasharanappa N, Sunetra Talaulikar

The scientists groups visited the identified villages and collected the baseline information about the villages 
after interactions with the farmers and village panchayat. The major problems of the villages were identified and 
the technologies suitable for addressing those problems were disseminated by various OFT, FLD , trainings and 
interactive meetings with farmers and other stakeholders.

Ibrampur

Surla

Rachol

Khola
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Village Problems  identified Technologies disseminated
Ibrampur •	 Feed availability, low milk yield, masti-

tis and other diseases
•	 Non-availability of improved varieties 

of poultry breeds
•	 Wild animal menace
•	 Pests and disease in banana  

and coconut

•	 Training and awareness programmes on impor-
tance of feeding bypass fat in dairy animals to 
increase milk fat percentage and health of dairy 
cows

•	 Training on rural backyard poultry farming
•	 Training on clean milk production 
•	 Demonstration on pest management in  

banana and coconut
Surla •	 Neglected state of banana, coconut 

and pineapple in kulaghars
•	 No commercial cultivation of flower 

crops
•	 Wastage of jackfruit

•	 Supply of quality planting material of coconut, 
pineapple and red amaranthus.

•	 Micronutrient application in coconut,  Field hy-
giene in banana, flower induction in pineapple, 
demonstration of commercial rose cultivation

•	 Training on value addition in jackfruit

Rachol •	 Low productivity in paddy and fish
•	 Lack of awareness about backyard  

poultry farming

•	 Capture based aquaculture
•	 High yielding salt tolerant rice varieties
•	 Training on backyard poultry farming

Khola •	 Shortage of quality planting materials/
seeds of cashew, coconut, vegetables 
and paddy

•	 Shortage of post harvest and farm 
machineries

•	 Pest and disease in chilli

•	 Good agricultural practices on nursery manage-
ment and pest and disease control in vegetables  

•	 Provided technical assistance for identifying and 
recognising cola chilli as farmers variety

•	 The cola chilli farmers association was awarded 
with Plant Genome Saviour community award 
2016 by Agricultural Ministry, GoI

•	 Distribution of farm and processing machinery 
through TSP
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S. 
No.

Name of the Training Venue Period

1. Value addition to fruits and flowers Issorcim, Vasco, Goa April 22, 2016
2. Seafood value addition and ornamental fish 

breeding and rearing 
State Fisheries  Training 
Center Dhauji,

May 05, 2016

3. Grass cutter machines ICAR-CCARI, Old Goa May13, 2016
4. Management of backyard poultry chicks, 

growers and layers
ICAR-CCARI, Old Goa May 25, 2016

5. Value addition in jackfruit Tarwada, Surla June 08, 2016
6. Value addition in jackfruit Gaonkarwada, Surla June 14, 2016
7. Value addition in jackfruit Ghodkatad, Surla June 16, 2016
8. Scientific management of goats ICAR-CCARI, Old Goa June16-17, 2016
9. Value addition in jackfruit Joshibhat, Surla June 18, 2016
10. Value addition in jackfruit Kadchal, Surla June 21, 2016
11. Value addition in jackfruit Lower Bayem, Surla June 30, 2016
12. Value addition in jackfruit Panjem, Shiroda July 21, 2016
13. Nursery management in Horticultural Crops ICAR-CCARI, Old Goa July 22 – August 16, 2016
14. Value addition in jackfruit Daboli, Shiroda August 04, 2016
15. Value addition in jackfruit Taliywada, Borim August 06, 2016
16. Value addition in jackfruit Padalwada, Bethoda August 10, 2016
17. Artificial insemination in pigs ICAR-CCARI, Old Goa August 17-18, 2016
18. Secondary livelihood opportunities in fish-

eries sector of Goa
ICAR-CCARI, Old Goa August 23-25, 2016

19. Value addition and entrepreneurship devel-
opment in women 

ICAR-CCARI, Old Goa August 23-25, 2016

20. Hydroponic fodder production ICAR-CCARI, Old Goa August 25-26, 2016
21. Scientific management of Goats ICAR-CCARI, Old Goa September 28-29, 2016
22. Management of bacterial wilt in brinjal and 

chilli diseases
Salgini Goa November 21, 2016

23. Management of bacterial wilt in brinjal and 
chilli diseases

ICAR- CCARI, Old Goa November 22, 2016

24. An orientation training on Soil sampling for 
fertility assessment 

ICAR-CCARI, Old Goa December 1,  2016

25. Awareness training programme on man-
agement of insect pest and diseases of 
vegetable crops

ICAR- CCARI, Old Goa December 12, 2016

26. Hands on training on Aquarium fabrication 
was conducted in the Institute in collabora-
tion with State fisheries department, Panjim 
during 

ICAR- CCARI, Old Goa Janauary18- 20, 2017

27. Ornamental fish culture ICAR- CCARI, Old Goa February17, 2017
28. Artificial Insemination in pigs ICAR- CCARI, Old Goa March 4-6, 2016
29. Intensive fruit cultivation ICAR- CCARI, Old Goa March 21-22, 2017
30. Diseases of chilli and their management Shristal, Canacona March 11, 2016
31. Diseases of chilli and their management Salgini, Netravali, Sanguem March 21, 2016
32. Vegetable seeds,  fertilizers- micro nutrients 

and areca nut seedlings
Surla, Bicholim August 20, 2016

33. Livestock feed-bypass fat and poultry birds Ibrahimpur, Pernem September 23, 2016

TRAINING-CUM-AWARENESS PROGRAMMES ORGANIZED

128



Glimpses of Institute
Conferences, Workshops & Seminars 

Swachha Bharat Abhiyan
Other Events

fgUnh i[kokM+k
Participitaion in Sports Events 

Distinguished Visitors
Committees and Meetings

Personnel

129



130



ICA
R-CCA

RI A
nnual Report 2016-2017

Conferences, Workshops and Seminars organized

NRM Directors Meet   
Director’s meet of NRM Institutes 
under ICAR, was organised at the 
institute during 11-12 April, 2016. 
The conference was graced with the 
presence of Dr. AK Sikka, Deputy 
Director General (NRM), Dr. SK 
Choudari, ADG, (SW&M), Dr. PS Minhas, 
Director, NIASM, Baramati, Dr. DK 
Sharma, Director, CSSRI Karnal, Dr. AR 
Sharma, Director, ICAR-DWR, Jabalpur, 
Dr. A Raizada, Head, ICAR-IISWC, Bellary. 
Dr. AK Patra, Director, IISS, Bhopal,  
Dr. SK Singh, Director, ICAR-NBSS&LUP, 
Nagpur, Dr. SK Ambast,  Director, ICAR-
IIWM Bhubaneshwar, Dr.OP Chaturvedi, 
Director, CAFRI, Jhansi,  Dr. AS Panwar, 
Director, IIFSR, Modipuram,  Dr. OP 
Yadav, Director, ICAR-CAZRI, Jodhpur,  
Dr. BK Kandpal and Dr SK Dhyani, 
Principal Scientist, ICAR New Delhi.  

The objective of the conference was to 
address the problems in a network mode, 
particularly related to natural resource 
management for coastal region of the India. 
The programme concluded with special 
emphasis on collaborative research among 
all NRM institutes in a network mode on 
biodiversity conservation, coastal delineation 
and mapping of soil, water, ecosystem, 
farming system etc. 

Annual Review Meeting of ICAR-AICRP on Pig and Mega Seed Project

The Annual Review Meeting of ICAR - All India Coordinated Research Project on Pig and Mega Seed Project was 
held during 6-7 June, 2016 at the institute. Shri Francis D’souza, Deputy Chief Minister of Goa was the Chief Guest 
and other dignitaries present were Dr. RS Gandhi (ADG AP&B, ICAR), Dr DK Sarma (Director, NRC on Pig), Dr Vineet 
Bhasin (PS, ICAR) and Dr Santosh Desai, (Director, Dept. of AH&VS). Deputy Chief Minister Shri Francis D’souza 
urged the scientist to characterize and multiply the local breeds of pigs which are more disease resistant than the 
exotic pigs.

AASTHA – 2017 

National Symposium on Advances in Agriculture through 
sustainable technologies and holistic approaches 
(AASTHA)–2017 was held during 15-16 February, 2016 
at the International Centre, Goa. The Symposium was 
organised by Society for Advancement of Human and 
Nature (SADHNA), Solan, HP. Shri. Ulhas P Kakode, Director, 
Directorate of Agriculture, Government of Goa was the 
chief guest for the inaugural session of the symposium.
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III AAHP Convention and National Symposium on Poultry Health and Welfare 

Association of Avian Health Professionals (AAHP) in collaboration with the institute organised a 2 days 
national symposium on Poultry Health and Welfare during 20-21 October, 2016 at Hotel Fidalgo, Goa. This 
symposium was an occasion in which researchers and industry personnel from India and abroad assembled 
to find out solutions for the poultry health and welfare. Shri. Francis D’Souza, Hon. Deputy. CM, Govt. of Goa 
inaugurated the event. He highlighted the importance of agriculture and animal husbandry in the state 
of Goa. Further, during his address, he specifically focused on the importance and scope of rural backyard 
poultry sector in Goa. He also stressed that the exchange of information and ideas about poultry health 
and welfare among industry people and researchers will definitely help in the management of diseases in 
poultry sector. Dr. NP Singh (Director, ICAR-NIASM), Dr. JM Kataria (Director, ICAR-CARI), Dr. Santhosh Desai 
(Director, Animal Husbandry and Veterinary Services, Govt of Goa) amd Dr. MR Reddy (Principal Scientist, 
ICAR-DPR) were present during the inaugural session.

National Symposium on Climate 
Smart Agriculture for Nematode 
Management 

National Symposium on Climate 
Smart Agriculture for Nematode 
Management was held at the institute 
during 11-13 January, 2017. Dr. NP 
Singh, Director NIASM, Baramati, 
inaugurated the symposium in presence 
of  Dr. Akhtar Haseeb, Vice Chancellor, 
NDUAT, Faizabad, Dr. Pankaj, Principal 
Scientist and Secretary, NSI and  Dr. EB 
Chakurkar, Director, ICAR-CCARI, Old 
Goa. Chief Guest Dr. Singh, released 
the Book of Abstracts and Souvenir 
of the symposium as well as Mobile 
app “Nematode Info” developed by Dr. 
Pankaj, Harender Kumar and Anjani 

Kumar. Dr. Akhtar Haseeb, President of NSI released the Constitution 
and By-law of NSI and he narrated the genesis of NSI and Nematology 
as a discipline in the Indian Context. More than 100 participants from 
all over the country participated in the symposium.
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Swachha Bharat Abhiyan
Owing to the importance of Swachh Bharat Abhiyan 
or Clean India Mission, Govt. of India, the institute 
organised a cleanliness awareness programme 
on 16th  May, 2016. The scientists, administrative, 
technical, supporting, SRFs, RAs and contractual staff 
of the institute and Krishi Vigyan Kendra (KVK) have 
participated in the cleanliness drive. A silent procession 
was also organised to create awareness and motivate 
the people of Old Goa for maintaining individual 
hygiene and cleanliness of the surroundings.

The institute organised Swachhta Campaign on 2nd 
October, 2016 under the dynamic leadership of Dr. 
EB Chakurkar, Director (Acting) of the institute to 
commemorate the day  the Swachh Bharat Mission 
of Govt. of India was launched. The cleanliness drive 
has covered cleaning  the areas ICAR-CCARI  and KVK 
campus. 

A Swachha Bharat Awareness Camp was organised by 
the institute in Collaboration with Old Goa Panchayat on 
23rd October, 2016. Dr. EB Chakurkar, Director, ICAR-
CCARI, Old Goa, Shri Vinayak Fadte, Sarpanch, Se Old 
Goa and Dr. PB Usgaonkar, Medical Officer graced the 
occasion.

A Lecture on “How to keep our environment 
clean and the different ways cleanliness 
impacts on productivity in the office” was 
organised at the Institute on 22nd October, 
2016. Shri K.D. Sadhale, Environmentalist, 
Nirmal Vishwa delivered the lecture.
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HkkŒ—Œ vuqŒiŒ&dsUæh; rVh; —f”k vuqla/kku laLFkku] 
byk ] vksYM xksok esa flrEcj 14&28] 2016 ds nkSjku 
fgUnh i[kokM+k dk vk;kstu cM+s mRlkg ,oa lqfuf”Br 
:i ls fd;k x;kA flrEcj 14] 2016 dks i[kokM+s 
dk mn?kkVu djrs gq, funs’kdth] M‚Œ ¼Jh½ bZŒchŒ 
pkdqjdj us lHkh dkfeZdksa dks i[kokM+k dk;ZØe esa 

i[kokM+s esa djhc 49 deZpkfj;ksa ,oa 15 cPpksa us Hkkx 
fy;kA bl i[kokM+s ds nkSjku eq[;ky; ls çkIr ifji= 
ds vuqlkj vf/kd ls vf/kd dk;ZØe] T;knk ls T;knk 
yksxksa dks çsj.kk vkSj çksRlkgu ds ek/;e ls ljdkjh dke 
dkt esa fgUnh dk vf/kd ç;ksx djus dsfy, çsfjr djus 
okys FksA çfr;ksfxrkvksa ds fu.kkZ;d Jh ik.Ms;] iwoZ ] 
fgUnh v/;kid] Jhefr euh”kk ,eŒ] Jh lkSjHk eqfu] foÙk 
,oa ys[kk vf/kdkjh] Jhefr fytsV uksjksUgk] futh lgk;d 
,oa  M‚Œ ¼Jhefr½ eryk twfy;V xqIrk] çHkkjh] jktHkk”kk 
FksA flrEcj 28] 2016 dks i[kokM+s dk iqjLdkj forj.k 
,oa lekiu dk;ZØe laLFkku ds funs’kd M‚Œ ¼Jh½ bZŒchŒ 
pkdqjdjth ds v/;{krk esa lEiUu gqbZA lekiu dk;ZØe 

fnukad le; çfr;ksfxrk@dk;ZØe

14@9@2016 3%30 & 4%30 cts vijkà fgUnh i[kokM+k çkjEHk 

15@9@2016 3%30 & 4%30 cts vijkà ç'kklfud Hkk"kk vuqokn ,oa lqys[k

16@9@2016 3%30 & 4%30 cts vijkà fVIi.kh ys[ku & çf'k{k.k ,oa çfr;ksfxrk 

17@9@2016 3%30 & 4%30 cts vijkà dk;kZy; i=kpkj ,oa elkSnk ys[ku & çf'k{k.k ,oa çfr;ksfxrk

19&23@9@2016 3%30 & 4%30 cts vijkà dk;kZy; esa daI;wVj ij jktHkk"kk ç;ksx dk çf'k{k.k ¼rduhdh] 
ç'kklfud ,oa oSKkfudksa dsfy, ½

24@9@2016 3%30 & 4%30 cts vijkà dkfeZdksa ds cPpksa dsfy, çfr;ksfxrk,a

25@9@2016 3%30 & 4%30 cts vijkà dk;kZy; f}Hkk"kh Q‚eZ Hkjus dk çf'k{k.k ,oa çfr;ksfxrk

26&27@9@2016 3%30 & 4%30 cts vijkà daI;wVj ij jktHkk"kk ç;ksx ij çfr;ksfxrk

28@9@2016 3%30 & 4%30 cts vijkà iqjLdkj forj.k ,oa fgUnh i[kokM+k lekiu lekjksg

fgUnh i[kokM+k dk;ZØe
mRlqdrk ls Hkkx ysus dsfy, çsfjr fd;kA M‚Œ eryk 
twfy;V xqIrk] çHkkjh] jktHkk”kk us i[kokM+k dk;ZØe 
dh :ijs[kk çLrqr fd;k ,oa lHkh deZpkfj;ksa dks 
mRlkg ls i[kokM+k dk;ZØe esa Hkkx ysus dk vuqjks/k 
fd;kA i[kokM+s esa vk;ksftr fofHkUu dk;ZØe fuEu  
çdkj ls gSaA

esa funs’kd] M‚Œ ¼Jh½ bZŒchŒ pkdqjdjth us lqfu;ksftr 
:i ls fgUnh i[kokM+k dks lEiUu djus dsfy, M‚Œ 
Jhefr eryk twfy;V xqIrk] çHkkjh] jktHkk”kk dks ljkgk 
,oa bl dk;ZØe ds vk;kstdksa] çfrHkkfx;ksa ,oa fu.kkZ;dksa 
dks i[kokM+s dh lQyrk ij c/kkbZ fn;kA Jh lkSjHk eqfu] 
foÙk ,oa ys[kk vf/kdkjh ,oa Jhefr Js;k pkSrU; cosZ us 
i[kokM+k dk;ZØe ds ckjs esa çfrosnu çLrqr fd;kA var 
esa M‚Œ Jhefr eryk twfy;V xqIrk] çHkkjh] jktHkk”kk us 
/kU;okn çLrkouk çLrqr fd;k A 

Þ jk”VªHkk”kk ds fcuk jk”Vª xwaxk gSA & egkRek xka/kh Þ
”kqHkdkeuk,¡A
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Foundation day

Institute celebrated foundation day on 1st April, 2016. This occasion was blessed with the presence of 
Chief Guest, Dr. Gurbachan Singh, Chairman, ASRB, New Delhi. Dr. NP Singh, Director of institute highlighted 
the journey of the institute from a research station to a full-fledged organisation. The institute honoured the 
staff members who performed well there was release of a series of publications. Dr. Gurbachan Singh stressed 
upon the need of research programmes including sustainable integrated farming systems models, biovillages, 
organic farming systems, climate change and farming systems, climate resilient coastal agriculture, germplasm 
conservation and water harvesting systems, energy efficient technologies in farming systems and economic 
evaluation of the farming practices etc. 

International Day of Yoga

 International Day of Yoga was celebrated on 21st June, 2016 and Shri Shailendra Gupta (Certified Yoga 
Instructor) was the chief guest. He addressed the gathering and explained the importance of yoga, benefits of 
different asanas, how the different asanas have to be performed and science behind each asanas. 

National Productivity Week

National Productivity Week was observed at the institute during 12-18 February, 2017. The purpose was 
to draw the attention of all concerned, towards the concept and encourage implementation of productivity 
tools and techniques with contemporary relevant themes. Dr. S. Mutnuri, Associate Professor, Applied and 
Environmental Biotechnology Laboratory - Dept. of Biological Sciences, BITS Pilani (Goa Campus) delivered a 
Guest lecture on “Waste Management - Reduce, Reuse and Recycle.

International Women’s Day

International Women’s Day was celebrated at the institute on 10th March, 2017. A recipe competition 
exclusively on pulses was organised on the occasion.  Ms. Caroline Colaco, Advocate, Panjim, Ms. Sandra 
Fernandes, Green growth Institute, Sangolda and Ms. Neeru Goel, Freelance physiotherapist delivered the 
lectures.

Other Events
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Short Course on Agro-Ecotourism   

Institute organized a short Course on 
“Agro-Ecotourism: An emerging enterprise 
for agricultural diversification during 31 
October- 9 November, 2016. A total of 17 
participants form 10 states and one Union 
Territory (A&N Islands) attended the course. 
The course was inaugurated by Shri. Nilesh 
Cabral, Hon’ble MLA and Chairman of Goa 
Tourism Development Cooperation. Dr. NP 
Singh, Director, ICAR-NIASM, Baramati chaired 
the inaugural session. During the course, the 
participants were exposed to various topics 
of agro- ecotourism viz., Basic components of 
Agro-Ecotourism (AET); Spices, Plantation and 
Medicinal & Aromatic Crops as a component of 
AET; Exotic crops ; Minor fruits as nutraceuticals; 
Traditional flower crops; IPM for insect pests 
in AET cropping systems; Conservation of 
animal genetic diversity through agro eco 
tourism; Organic animal husbandry practices; 
Post Harvest Management and Value 
addition; Ornamental Fish Culture techniques; 
Recreational Fisheries: Deep sea biodiversity 
and Diving. Field visits were arranged for the 
trainees to Sahakari Spice farm, Ahire Agro 
tourism center, Sattari., Dive Goa, Candolim, 
Shriram Goshala, Valpoi.

Stakeholder’s meet on 
Prospective human 
resource development 
strategies 

A one day stakeholder’s 
meet on “Prospective 
human resource 
development strategies 
in Agriculture, Veterinary 
and Fisheries sectors in 
Goa and Puducherry” was 
held at the institute on 
11th February, 2017. Dr. 
B. Ramesh Kumar, Dean 
of Rajiv Gandhi Institute 
of Veterinary Education 
and Research, Puducherry 
inaugurated the function. 
The meeting was attended 
by dignitaries from 
Agriculture, Fisheries and 
Veterinary departments 
from both Goa and 
Puducherry. The training 
covered lectures on current 
status and future prospects 
of Agricultural Education 
in both the states. Further 
discussions were carried 
out for the future prospects 
of trained human resource 
in the allied sectors. 

Participation in Krishi 
Unnatti Mela 2017  

The institute 
participated in the Krishi 
Unnatti Mela 2017, held 
at ICAR-IARI Campus, 
New Delhi during 15-17 
March, 2017. The Mela was 
inaugurated by Hon. Union 
Minister for Agriculture 
Shri. Radha Mohan Singh. 
In all, 139 various ICAR 
Institutes along with 
KVK’s and Agricultural 
universities and around 
50 private companies 
participated in the Mela. 
Stall had displayed the 
various exhibits of the 
Institute along with the 
posters. The visitors seeked 
the information on newly 
released varieties of rice 
and cashew. The value 
added products such as 
Cashew apple crunch, 
Nutmeg taffy, Nutmeg 
mouth freshner, Cashew 
apple syrup and Nutmeg 
pericarp syrup, By-pass fat, 
Karad grass block attracted 
the visitors.
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Interface Meeting with Developmental 
Departments

The Interface Meeting for Kharif season 
2016 with Developmental Departments, 
Govt. of Goa and other stakeholders 
was organized by ICAR-Central Coastal 
Agricultural Research Institute, Old Goa 
on 31st May 2016.  Mr. Ashish Madhaorao 
More, Secretary (Agriculture) was the chief 
guest and Mr. Ulhas Pai Kakode, Director, 
Directorate of Agriculture graced the 
occasion. Officials of Directorate of AH&VS 
and Directorate of Fisheries were also 
present for the inaugural session of the 
meeting.

An interface meeting with Department 
of AH&VS, Goa Dairy and Goa Forest was 
held on 30 June, 2016 at the Institute. The 
meeting was attended by Dr. Narendra 
Pratap Singh, Director, ICAR-CCARI, 
Old Goa,  Dr. Santosh V Desai, Director, 
Department of AH&VS, Govt. of Goa and 
Mr. Vishal Surve, Assistant Conservator of 
Forest, Govt. of Goa.

Meeting for initiation of 
weather based agromet 
advisory services 

A meeting for initiation 
of weather based agromet 
advisory for Goa with 
Meteorological Centre, Goa 
was held on 29 July, 2016 at 
the Institute. Dr. Narendra 
Pratap Singh, Director, 
ICAR-CCARI, Old Goa 
gave a brief introduction 
about the weather based 
agromet advisory services. 
Presentation on different 
aspects of weather based 
agromet advisory services 
was made. It was then 
followed by the discussion 
on the aspects of wide 
circulation of advisories 
and future course of 
action. The programme 
was attended by expert 
Scientists and PC, KVK of 
the Institute, officials from 
Meteorological Centre, 
Goa. 

Meeting of Goa State 
Coordination Committee 
(SCC) for Doubling of 
Farmers Income

A meeting of Goa State 
Coordination Committee 
(SCC) for Doubling of 
Farmers’ Income by March, 
2022 was convened at 
the Institute on 27th 
March, 2017 under the 
chairmanship of the Dr. 
Eaknath B. Chakurkar 
Director, ICAR-CCARI, 
Old Goa. About 30 
participants including 
Directors of Directorate 
of Agriculture, Animal 
Husbandry & Veterinary 
Services and Directorate 
of Fisheries, Govt. of Goa, 
representatives from 
NABARD, Horticulture 
Corporation, Dr. Balasaheb 
Sawant Konkan Krishi 
Vidyapeeth, Dapoli (MH), 
ICAR-CMFRI- Karwar 
centre, progressive farmers 
from Goa and scientists of 
ICAR-CCARI attended the 
meeting and contributed 
to prepare detailed 
strategic plan.
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Participitaion in Sports Events
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Fifteen Staff members sports contingent of the institute 
including Chief-de-mission and Manager,  participated 
in the ICAR West Zone sportsmeet held at Dr. Karni 
Singh Stadium, ICAR-NRCC, Bikaner,  during 24th to 27th 
September 2016. 

The sports meet was officially inaugurated by the chief 
guest, Shri. Vedprakash, IAS, Dist. Collector. Dr. E.B. 
Chakurkar, Director, ICAR-CCARI, also attended the 

opening ceremony.

The staff participated in various sports activities such 
as 100m, 200m, 400m, 800m and 1500m, carrom, 
badminton as indivual events and volleyball and 
football as team events. 

The following players excelled and won the laurels for 
the institute.

Sr. No. Name of Participant Event Position
1 ICAR-CCARI, Goa team Football IInd Place
2 Anil Khandeparkar 800 mts. IInd Place
3 Anil Khandeparkar 1500 mts. IInd Place
4 Tushar Mangaraj 400 mts. IIIrd Place
5 Tushar Mangaraj 800 mts. IIIrd Place



Visit of Secretary (DARE) and DG (ICAR), New Delhi and other dignotories

Dr. Trilochan Mohapatra, Secretary (DARE) & DG (ICAR), New Delhi along 
with Shri.  Chhabilendra Roul IAS, Additional Secretary, (DARE) & Secretary, 
(ICAR), Dr. K Alagusundaram, DDG (Agril. 
Engineering and NRM), Dr. H Rahman, 
DDG (Animal Sciences), Dr. JK Jena, 
DDG (Fisheries Science), Dr. NS Rathore, 
DDG (Education) and Dr. AK Singh, DDG 
(Agril. Extension) visited this Institute 
on 7th September, 2016. The Secretary 
(DARE) & DG (ICAR) laid the foundation 
stone for the construction of Farmers 
Training and Community hall. During 
his address, DG, ICAR appreciated 
the efforts made by the director, 
scientific, technical, administrative and 
supporting staff towards the significant 
achievements in research and extension 
programmes. Further he urged that 
the institute should carry out focused research programmes for the coastal 
regions in a collaborative mode including other crop specific institutions to 
avoid duplication of the activities.

Visit of  Honourable Union Minister of State for Agriculture and Farmers Welfare        

Shri. Parshottam Rupala, Honourable Union Minister of State for Agriculture and 
Farmers Welfare, Govt. of India, the institute on 4th October 2016. The purpose of the 

visit was to review the research activities 
and different schemes for farmers 

from Department of Agriculture, Govt. 
of Goa. Shri. Vineet Verma, Director, 

Dept. of Agriculture and Cooperation, 
Ministry of Agriculture, Shri. BR Singh, 

Secretary (Agriculture), Govt. of Goa, 
Dr. EB Chakurkar, Director, ICAR-CCARI, 

Shri. Ulhas Pai Kakode, Director, Dept. of 
Agriculture, Govt. of Goa were present 
during the occasion. Dr. EB Chakurkar 

presented the research activities 
undertaken. Shri. Parshottam Rupala 

stressed upon studying the impact of 
adoption of soil health cards to improve 

the crop yields and reduction in use of 
the fertilizers by replacing with organic manures. He also suggested to link all the soil 

health cards with the Krishi Cards of the farmers. 

Distinguished Visitors
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Date Name of Visitor Designation/ Institute/ Place
01-04-2016 Dr.Gurbachan Singh, Chairman, ASRB, New Delhi.
11-04-2016 Dr.Alok Kumar Sikka Deputy Director General, Natural Resource Management 

(NRM), ICAR, New Delhi
11-04-2016 Dr.PS Minhas, Director, NIASM, Baramati
11-04-2016 Dr. SK Choudhari Assistant Director General (SW&M), ICAR, New Delhi
31-05-2016 Mr. Ashish Madhaorao 

More
Secretary (Agriculture), Govt. of Goa 

03-06-2016 Prof. (Dr.) Ram Krishna Pal Director, ICAR-NRC on Pomegranate, Solapur

06-06-2016 Shri Francis D'souza Deputy Chief Minister,  Goa

06-06-2016 Dr Vineet Bhasin Principal Scientist, ICAR, New Delhi

06-06-2016 Dr. RS Gandhi Assistant Director General (AP&B), ICAR, New Delhi

06-06-2016 Dr Santosh Desai Director, Directorate of AH&VS, Govt. of Goa

06-06-2016 Dr DK Sarma Director, ICAR-NRC on Pig

25-08-2016 Smt. Mridula Sinha  Hon. Governor, Goa

07-09-2016 Dr.Trilochan Mohapatra Secretary (DARE) and DG (ICAR), New Delhi

07-09-2016 Shri. Chhabilendra Roul IAS, Additional Secretary, (DARE) and Secretary, (ICAR), New 
Delhi

07-09-2016 Dr. K Alagusundaram DDG (Agril. Engineering and NRM), ICAR, New Delhi

07-09-2016 Dr. H Rahman DDG (Animal Sciences), ICAR, New Delhi

07-09-2016 Dr. JK Jena  DDG (Fisheries Science), ICAR, New Delhi

07-09-2016 Dr.Narendra Singh Rathore DDG (Education), ICAR, New Delhi

07-09-2016 Dr. Ashok Kumar Singh DDG (Agril. Extension),ICAR, New Delhi

04-10-2016 Shri. Parshottam Rupala Hon. Union Minister of State for Agriculture and Farmers 
Welfare, Govt. of India

04-10-2016 Shri. Vineet Verma Director, Department of Agriculture and Cooperation, Min-
istry of Agriculture, Govt. of India

04-10-2016 Shri. BR Singh Secretary (Agriculture), Govt. of Goa

04-10-2016 Shri. Ulhas Pai Kakode Director, Directorate of Agriculture, Govt. of Goa

05-10-2016 Dr. CD Mayee Ex-Chairman, Agricultural Scientists Recruitment Board, 
New Delhi

31-10-2016 Shri. Nilesh Cabral Hon’ble MLA and Chairman of Goa Tourism Development 
Cooperation, Goa

31-10-2016, 
11-01-2017

Dr. NP Singh Director NIASM, Baramati

11-01-2017 Dr. Akhtar Haseeb Vice Chancellor, NDUAT, Faizabad

11-02-2017 Dr. B Ramesh Kumar Dean,  Rajiv Gandhi Institute of Veterinary Education and 
Research, Puducherry

02-02-2017 Shri RP Singh Hon'ble Member, Governing Body, ICAR, New Delhi

14-03-2017 Dr.PR Bhatnagar Head, ICAR-IISWC, RC, Vasad, 
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The third meeting of the VII RAC was held on  
28 - 29th November, 2016 at ICAR –CCARI, Old Goa. The 
meeting was chaired by Dr. R. B. Deshmukh, Chairman, 
and attended by following members Dr. S. Bhaskar, 
ADG (AAF&CC), ICAR, New Delhi , Dr. S. P. Bharadwaj, Dr. 
D. P. Waskar, Dr. N. Sarangi, Dr. I. D. Tyagi, Dr. Narendra 
Pratap Singh and Dr. M. Thangam, Member - Secretary 
along with  Shri Shrirang Venkatesh Jambhale and Shri 
Babu Narhari Komarpant as farmer representatives.

At the outset Dr. Narendra Pratap Singh, Director 
of the Institute gave welcome address and highlighted 
the research carried out at this Institute. Then 
Chairman of RAC, Dr. R. B. Deshmukh addressed the 
gathering. A presentation of action taken report on 
recommendations of last RAC meeting was made by 
Dr. M. Thangam, Member – Secretary.

Presentations were made by all the Scientists 
and Programme Co-ordinator, KVK on transfer of 
technology, highlighting the research work done by 
them during the last year.

The approved RAC recommendations are as follows

1. Emphasis should be on development of climate 
resilient, farmer centric and market driven 

Committees and Meetings
Research Advisory Committee
The VII Research Advisory Committee (RAC) for ICAR- Central Coastal Agricultural Research Institute was 
constituted for a period of three years from 30/01/2014 to 29/01/2017. The composition of RAC is given below. 
Dr. R. B. Deshmukh Ex-Vice Chancellor, MPKV, Rahuri Chairman
Dr. D. P. Waskar Director of Research  (Horticulture)

Vasantrao Naik Marathwada Krishi Vidyapeeth,
Parbhani – 431402 – Maharashtra

Member

Prof. Satya P.Bhardwaj Ex-Head, CS&WCR&TI, 63 B, Rajpur Road, Dehradhun 
Uttarakhand

Member

Dr. N. Sarangi Ex-Director, CIFA, 510, Nilchakra Apartment, Cuttack 
Road, Bhubaneshwar – 751006,  Odhisha

Member

Dr. P. Indira Devi Professor (Ag. Eco.) & Director (CEEE), College of 
Horticulture, Kerela Agricultural University, Thrissur 
– 680656, Kerala

Member

Dr. I. D. Tyagi Ex-Prof and Head, Dept of Crop Improvement, 
CS.Azad UAT, T – 206, Vasundhara Valley Apartments,
Sector – 6, Ghaziabad – 201012 – U.P

Member

Shri. Shrirang V. Jambhale Savai (Ghano), P.O. Vere, Taluka - Ponda Goa - 403 
401

Member

Shri. Babu N. Komarpant Near Dhavalikar Hospital, Devabag Palolem, 
Canacona, South Goa 403 702

Member

Dr. B. Mohan Kumar Assistant Director General (A,AF&CC) NRM, ICAR, 
KAB-II, Pusa, New Delhi

Member

Dr. Narendra Pratap Singh Director, ICAR-CCARI, Goa Member
Dr. M. Thangam Principal Scientist, ICAR-CCARI, Goa Member Secretary

farming systems for coastal agro ecological 
regions with focus on conservation of natural 
resources including land, water and biodiversity for 
sustainable agriculture.

2. Collection, Conservation and Evaluation of 
economically important crop plants, livestock 
and fish components and/or species which are 
complementary to the coastal farming systems.

3. Emphasis should be given on registration of the 
promising genotypes of coastal agro ecosystem 
with the respective national bureaus and PPV&FRA.
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Institute Management Committee

The Institute Management Committee is constituted for financial and administrative guidance of Institute by 
the council for a period of three years from 14/09/2013 to 13/09/2016. Following is the composition of IMC.   
The meeting of the IMC was held on 28th June, 2016.
Dr. N. P. Singh Director,  ICAR-CCARI, Goa Chairman
Shri  Ulhas B. Kakode Director, 

Directorate of Agriculture,  Tonca, Caranzalem-Goa.
Member

Dr. B.R. Salvi Associate Director of Research, 
Regional Fruit Research Station, Vengurla.

Member

Dr. U.V. Mahadkar Director of Research, 
Dr. Balasaheb Sawant Konkan Krishi Vidyapeeth,  
Dapoli, Distt. Ratnagiri

Member

Dr. R. Venkataramanan Joint Director, 
ICAR-Indian Veterinary Research Institute, Hebbal, 
Bangalore

Member

Dr. M. Thangam Principal Scientist (Horticulture), ICAR-CCARI,  Goa. Member
Dr. K.K. Phillipose PS & Scientist-in-Charge, Karwar Research Centre,  

ICAR-Central Marine Fisheries Research Institute, 
Cochin

Member

Dr. Naveen P Singh PS (Agril. Economics), ICAR-National Institute  of 
Abiotic Stress Management, Baramati, Maharshtra

Member

ADG (A,AF & CC) ICAR, KAB-II, New Delhi -12 Member
The Finance & Accounts officer ICAR-National Institute  of Abiotic Stress 

Management, Baramati, Maharshtra
Member

Administrative officer ICAR-CCARI, Goa Member Secretary

4. Strengthening of on-farm research to popularize 
the improved technologies for enhanced 
productivity and economic returns to the farmers.

5. Research on secondary agriculture viz., value 
addition and prevention of post harvest losses 
needs to be strengthened.

Institute Research Council

The 27th Annual Institute Research Committee 
meeting of the Institute was held on  8th August, 2016 at 
the Institute. The meeting was chaired by Dr. Narendra 
Pratap Singh, Director of the institute.  He welcomed all 
the scientists and highlighted about the importance of 
this meeting as this institute was upgraded for coastal 
region. He emphasized for transfer of technology to 
the farmer’s field and publication of research findings 
in peer reviewed journal. 

The scientists made their deliberations on the 
actions taken on recommendations of last IRC meeting 
and research activities carried out during the last one 
year. Six newly joined scientists presented their new 
research project proposals. The chairman reviewed all 
the projects thoroughly and made critical comments 
for the further improvement of projects.

The IRC reviewed the progress made under various 
research projects for the year 2015-16 and finalized 
the technical programmes of the ongoing research 
projects for the year 2016-17. The Committee of the 
IRC is as follows.

Dr. N. P. Singh,
Director,
ICAR - CCARI, Goa

Chairman

All Project Leaders Members
Dr. G. R. Mahajan,
Scientist
ICAR – CCARI, Goa

Member Secretary
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Personnel

S. No. Name Designation Additional Charge/ 
Co-ordinator

Research Management
1. Dr. NarendraPratap Singh Director (Until 12/09/2016)
2. Dr. E. B. Chakurkar Director (Acting) (From 13/09/2016) Animal Science Section

Scientific Staff
3. Dr. V. Arunachalam Principal Scientist (Horticulture)
4. Dr. M. Thangam Principal Scientist (Horticulture) Horticultural Science Sec-

tion, RFD/ RAC
5. Dr. R. Ramesh Principal Scientist (Plant Pathology) Crop Science Section, 

AKMU Cell
6. Dr. A. R. Desai Senior Scientist (Horticulture)
7. Dr. S. Priya Devi Senior Scientist (Horticulture) RKVY
8. Dr. Mathala Juliet Gupta Scientist (Agricultural Structures and  

Process Engineering)
Raj Bhasha

9. Dr. S. A. Safeena Scientist (Horticulture) HRD
10. Dr. Manohara K.K. Scientist (Plant Breeding) Farm 
11. Dr. R. Maruthadurai Scientist (Agricultural Entomology) TSP
12 Dr. R. Solomon Rajkumar Scientist (LPT) Estate, ATDC &  

Agro Tourism Centre
13. Dr. Susitha Rajkumar Scientist (Veterinary Pathology)
14. Dr. Shivasharanappa N. Scientist (Veterinary Pathology) PME/ PIMS
15. Dr. Mahajan G. R Scientist (Soil Science) NRM Section, IRC
16. Dr. Gokuldas P. P. Scientist (Animal Reproduction and  

Gynaecology)
ITMU

17. Mr. Viswanatha Reddy Scientist (Agricultural Economics)
18. Ms. Manju Lekshmi N. Scientist (Fisheries Resource Management)
19. Mr. Sreekanth G. B. Scientist (Fisheries Resource Management) Fishery Section, Press and 

Media
20. Ms. Maneesha S. R. Scientist (Fruit Science) Library
19. Dr. Chethan Kumar H. B. Scientist (Veterinary Public Health)
20. Mr. Bappa Das Scientist (Agricultural Meteorology)
21. Dr. Paramesha V. Scientist (Agronomy)
22. Mr. Sujeet Desai Scientist (Land and Water Management  

Engineering)

Technical Staff
1. Ms.Madina Sollapuri Senior Technical Officer (Estate)
2. Mr. Vinod Ubharhande Farm Superintendent
3. Mr. Rahul Kulkarni Senior Technical Officer (Agronomy)
4. Mr. Edward Crasto Technical Officer (Stockman)
5. Mr. Sidharth K. Marathe Technical Officer (PME Cell) Vehicle
6. Ms. PranjaliWadekar Technical Officer (AKMU)
7. Mr.Yoganand Gaude TechnicalOfficer (Electrical)
8. Mr. Suresh M Gomes Technical Assistant (Tractor Driver), 
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9. Mr. Omar Illroy Francisco 
De Ursula 

Technical Assistant

10. Mr. Upendra Kumar Technician
11. Mr. Prakash Parwar Technician
12. Mr. Gokuldas Gawas Technician
13 Mr. Data Velip Technician
14. Mr. Laxman Naik Technician

Administrative & Accounts Staff
1. Mr. P. Rajendran Administrative Officer (Untill 31-08-16)
1. Mr. Somnath Administrative Officer (From 19-11-16)
2. Mr. Saurabh Muni Finance & Accounts Officer
3. Ms. Lizette Maria Carmel 

Noronha
Private Secretary

4. Ms. Montia Rita D’Silva Assistant Administrative Officer Estt./ Bills
5. Mr. Agostinho Fernandes Assistant Administrative Officer Store/ DDO 
6. Ms. Sneha Arlekar AssistantAdministrative Officer Works
7. Ms. PratibhaRevodkar Assistant
8. Ms. Sohani Chopdekar Assistant
9. Ms. Tarika Maoulignkar Personal Assistant
10. Mr. Vinod Pagi UDC
11 Ms. Bushra Ansari Stenographer Grade.III
12. Ms. Chitra Madkaikar LDC
13. Mr. Tushar Mangaraj LDC
14. Mr. Vyas Hiren Kumar LDC
15. Ms. Sujatha S. Kamble LDC

1. Mr. Subhash Melekar
2. Mr. Francisco Fernandes
3. Mr. Dugu  Khandeparkar
4 Mr. Ashok Gadekar
5. Mr. Ravi S. Kadam
6. Mr. Chimmnu Tivrekar
7. Mr. Anil Khandeparkar
8. Ms. Maria S.Varella
9. Mr. Giri Madkaikar
10. Mr. Gokuldas Kasker
11. Mr. Umesh Marcelkar
12. Mr. Vittal Porwar
13. Ms. Prafulla Gadekar

S. No. Name Designation Additional Charge
Technical Staff
1 Mr. H. R. C. Prabhu Subject Matter Specialist T-9 (Plant Protection) Programme Co-ordi-

nator
2. Mrs. Sunetra Talaulikar Subject Matter Specialist T-9 (Home Science)

ICAR-KRISHI VIGYAN KENDRA

14. Ms. Rekha V. Naik,                         
15. Ms. Lalitha Naik
16. Ms. Partibha Folkar
17. Mr. Vilas P. Gaonkar
18. Mr. Prabhakar Goankar
19. Mr. Sitaram Kuncolikar
20. Ms. Janika S. Shirodkar
21. Mr. Shanu G. Velip
22. Mr. Nitin J.. Naik
23. Mr. Mayur. N.Mandrekar
24. Ms. Swati R. Khandeparkar
25. Mr. Prallhad H.Zambaulikar

Skilled Supporting Staff



Appointments / Joining

Name Post Date of Joining
Shri. Sujeeet Desai Scientist (Land and Water Management Engineering) 02-04-2016
Dr. Gokuldas P. P. Scientist (Animal Reproduction and Gynecology) 16-05-2016
Shri. Somnath Administrative Officer 19-11-2016

Promotions

Name & Designation Post held Promoted  Post Date of promotion
Dr. M. Thangam Senior Scientist Principal Scientist 17/12/2014
Dr. R. Ramesh Senior Scientist Principal Scientist 06/02/2015
Dr. Shivasharanappa N. Scientist Grade Pay - 6000 Scientist Grade Pay - 7000 15/12/2013
Dr. R. S. Rajkumar Scientist Grade Pay - 6000 Scientist Grade Pay - 7000 09/11/2014
Dr. Gopal Mahajan Scientist  Grade Pay - 6000 Scientist Grade Pay - 7000 02/07/2016
Shri. Irappa Chalwadi Technical Assistant  (T-4) Technical Officer (T-5) 29-06-2016
Shri. Shashi  
Vishwakarma

Technical Assistant  (T-4) Technical Officer (T-5) 20-12-2015

Shri. Vishwajeet  
Prajapati

Technical Assistant  (T-4) Technical Officer (T-5) 27-12-2015

Superannuation

Name Post held Date of Retirement
Shri. P. Rajendran Administrative Officer 31-08-2016

3. Dr. Sanjay Kumar Udhar-
war

Subject Matter Specialist T-6 (Animal Science)

4. Mr. ShashiVishwakarma T-5
5. Mr. Prajapati V.S T-5
6. Mr. Irappa M Chalwadi Driver-cum-Mechanic T-5
7. Mr. DilkushVelip Driver T-1

Administrative Staff 
1. Mr. Vishwas Sharma Assistant
2. Ms. Shreya C. Barve Stenographer Grade. III

Skilled Supporting Staff
1. Mr. Payak J Padkar
2. Ms. Sarita Tuko Zaro

Transfer
Name & Designation Post held Transfer to Date of transfer
Dr. Narendra Pratap Singh Director ICAR-NIASM, Baramati 12-09-2016

Mrs. Manjulekshmi N Scientist (Fisheries Resourse  
Management)

ICAR-CIFT, Kochi 04-03-2017

Shri. Vishwanatha Reddy Scientist (Agricultural Economics) ICAR-CTRI, Rajmundry 18-03-2017
Dr. Safeena S.A Scientist (Floriculture and  

landscaping)
ICAR-DFR, Pune 31-03-2017

Shri. Raghurama Kukkude Senior Technical Officer ICAR-DCR, Puttur 08-07-2016
Shri. Vikrant Gupta Lower Divisional Clerk ICAR-NBFGR, Lucknow 09-09-2016

Heavenly Abode
Name Post held Expired on
Shri. Umakanat Haldankar Skilled Support Staff 22-02-2017
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