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KAU PLAN PROJECTS

Network project on Soil loss estimation and monitoring in the highland ecosystems of

Kerala for effective conservation planning
( PI: Dr. R.Gladis, Assistant Professor(SS&AC), ARS, Thiruvalla)
Objectives:

¢ Quantification of soil loss from the selected highland ecosystems of Thiruvananthapuram
district of Kerala and identification of vulnerable land use classes.

e To develop suitable soil management protocol for the high land ecosystems.
Major Research Highlights :

The Neyyar river basin of Thiruvananthapuram district and the Chittar sub basin were
selected for the study and area was delineated and maps were prepared using Arc GIS software.
The watersheds identified and delineated were 1N18 (a, b, c). The data required for quantification
of soil loss viz., monthly rainfall data (10 years - 2009 to 2019) was purchased from IMD, soil
data regarding soil texture - sand, silt & clay percentage and soil organic carbon percentage were
collected, land use and land cover maps and watershed maps were purchased from KSLUB.
Digital Elevation model of the study area was delineated, NDVI was calculated and aspect map
was prepared using Arc GIS. The slope length and steepness (LS factor), crop cover and
management (C factor), rainfall erosivity (R factor), conservation practice (C factor) and soil
erodibility (K factor) required for quantification of soil loss were worked out and related maps
were prepared. The quantification of soil loss and preparation of soil erosion map using Arc GIS

are in progress.

Productivity enhancement of coconut based cropping system through vertical intensification
(P.1. Dr. Shalini Pillai, P, Professor & Head, Agronomy)

Objectives:

e To assess the suitability of maize, finger millet, black gram and green gram as
intercrops in coconut garden
e To study the impact of intercropping on the nutrient status of soil

e To work out the economics



Major Research Highlights :

The field experiment was laid out in December 2020 as intercrop in coconut garden. The
experimental site for the intercropping study was located at the Coconut Research Station,
Balaramapuram under uniformly aged palms of more than 60 years old. Composite soil samples
were collected to assess the initial nutrient status of the soil. Composite soil samples was collected
from 0-15cm depth before the experiment and analysed for its mechanical composition and
chemical properties. The experimental site analysed to be acidic in reaction with a pH of 4.65, low
in available nitrogen (218.15 kg ha™), medium in available phosphorus (17.02 kg ha™) and low in
available potassium (100.11 kg ha™). Two pulses, viz., black gram and green gram were raised as
intercrops with maize and finger millet. Observations were recorded on the growth attributes, yield
attributes and yield of the main crop and intercrops. The field experiment was completed by the
end of April, 2021. Soil samples were collected from the individual plots after the experiment. Soil

sample analysis and data tabulation is progress.

Strengthening of Lead Centre for Organic Farming at College of Agriculture, Vellayani
(PI: Dr.B.Aparna, Associate Professor & Head, Department of Organic Agriculture)

Objectives:

e Upgrade the existing Lead Centre for Organic Farming in the Department of Soil Science
and Agricultural Chemistry, College of Agriculture, Vellayani to promote teaching and
extension activities in the field of organic farming, organic certification and good
agricultural practices.

e To manage the bio wastes and production of quality organic manure from farm wastes and
aquatic weeds for meeting the nutritional requirements of various crops and sustain soil
quality and health

e To highlight the significance of green nano fertilizer technology for major crops of Kerala

and to study the influence on soil health.



Major Research Highlights:

e An Organic museum was set up in the organic farm with models (vermicompost unit
model, Vermiwash collection model etc) and various organic inputs like
Vermicompost,Coirpithcompost,Mineral compost, Panchagavya,Dashagavya, Fish Amino
Acid, Egg Amino Acid biofertilizers etc which benefits the student and farming
community.About225 visitors had visited this museum during the period 2020-2021which
includes farmers and students from various institutions .

e Strengthened the model production units viz. Vermicompost unit, coir pith unit, NADEP
Unit, Biogas units, Azolla unit for demonstration purposes .Also strengthened the students
demonstration plots — vegetable plots, medicinal crop plots etc for demonstration purpose

e Training at Agricultural knowledge Centre (AKC) at Attingal on organic farming
technologies , collection of soil samples from organic growers and distribution of soil
heath cards to the organic growers of the locality

e An experiment on the effect of Organic nano NPK formulation for on the growth, yield
and quality in banana cv. Nendran (Musa AAB) is being carried out at the Model Organic
Farm, Vellayani. Intially, the characterization of TAG Nano fertilizer was carried out and it
was reported that the Organic Carbon and humic acid contents were 2.85 per cent and 17.19
per cent respectively.While the N, P and K contents in the formulation were 1.87 per cent,
1.52 per cent and 2.36 per cent respectively. Of all the eight treatments imposed, Treatment
T;-1/5 dose of KAU POP as organic Nano fertilizer reported the highest yield - weight of
bunch, fingers per bunch and weight of fingers. Analysis of post experimental soil samples
IS in progress.

4. Elucidation of high temperature stress tolerance in rice and development of suitable
management strategies

(PI: Dr. Beena R., Assistant Professor, Department of Plant Physiology)

Objectives:

To study the management method for high temperature tolerance in rice



Major Research Highlights :

A two year experiment was conducted to make certain the effects of exogenously applied
plant growth regulators (PGR), nutrients and pink-pigmented facultative methylotrophs on rice
growth and yield attributes under high day (HDT). Rice variety Uma (MO-16) was subjected to
HDT in controlled polyhouse and ambient temperature with ten different treatments namely,
brassinosteroid, boron, calcium chloride, salicylic acid, glycine betaine, pink-pigmented facultative
methylotrophs, 1-methyl cyclopropane, gibberllic acid, water spray and absolute control (no spray)
were applied as foliar spray at three stages viz., panicle initiation, heading and flowering stage..
Physiological observations were taken at 50% flowering stage and yield parameters were taken at
harvest stage. There was significant variation for physiological, biochemical, morphological and
yield components among treatments. Exogenous application of PGRs was helpful in alleviating the
adverse effects of high temperature. Brassinosteroid treatment (5ppm) recorded high pollen
viability, spikelet fertility and grain yield per plant by improving the physiological such as cell
membrane stability index (CMSI), photosynthetic rate (Pn), stomatal conductance (Gs), Fv/Fm
ratio, chlorophyll stability index (CSI). In total, these results will be of importance for further
understanding the adaptation and survival mechanisms of rice to high temperature and will support

in upward rice cultivation under high temperature conditions.

State Plan Project-Development of improved formulations of Biopesticides
(PI: Dr. Reji Rani O.P, Associate Professor, Department of Agricultural Entomology)

Objectives:

1. To develop a tablet formulation of Entomopathogenic Fungus Lecanicillium saksenae.
2. To standardise the consistency and composition of the tablet.

3. Evaluate the effectiveness of tablet against a test insect

Major Research Highlights:
The tablets made of bran and talc showed cent per cent germination of spores irrespective

of the additives and adjuvants used for formulation. A low moisture content is preferred for



microbial formulations as this would reduce the growth of microbial contaminants. At the same
time it should retain the moisture to an optimum level to maintain viability. Therefore tablets
composed of conidial spores @ 10°, 30% Carboxy methyl cellulose (Binding agent), 3%
Magnesium stearate (Lubricant), 15% Chitin (Antimicrobial agent), 2% Sodium starch glycolate
(Desiccant) and 50% filler material (bran/talc) was determined as the ideal combination for
formulating tablets. This tablet formulation with negligible contamination ensures its efficacy in
field conditions and can be effectively used in IPM. Gelatin based gels of M.anisopliae was

prepared with a view to manage banana weevils.

Potential impact of climate change and flood on Kerala soils: AEU wise mitigation and
adaptive strategies - AEU 1 & AEU 2
(PI: Dr.Biju Joseph, Assistant Professor, ARS, Moncombu)

Objectives:

e Generation of AEU wise soil resource inventory and mapping using GIS

e To assess the actual and potential productivity of soil and derivation of related indices

e To assess the impact of climate change and flood on soil characteristics and soil health in
relation to crop productivity and prediction using suitable models

e Development of AEU wise management plans to reduce the gap between actual and
potential productivity

e To carry out awareness programmes and demonstrations related to the restoration of soil
productivity

e To conduct of participatory research in the farmers’ field for optimizing targeted yields in

major crops of the AEU’s

Major Research Highlights:

Geo-referenced surface (0-15 cm) and subsurface (15-30 cm) and core soil samples were
collected from AEU 1 and 2. In AEU 1 soil samples were collected from Kadinamkulam,
Mangalapuram, Anchuthengu, Kadakavoor, Andoorkonam, Varkala and Attingal panchayaths of
Thiruvananthapuram district and Ittikara, Mukhathala, Kollam, Chittumala, Perayam, Thrikkaruva

and Panayam panchayaths of Kollam district. For AEU 2, samples were collected from Kannur
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cantonment, Chirakal, Pappinissery, Narath, Cherukunnu, Matool, Madayi, Udumbanthala and
Azhikode panchayaths of Kannur district and Thrikkaripur south, Thrikkaripur north, Padne,
Cheruvathur, Pilicode, Bare, Uduma, Bekal, Panayal, Pallikkara, Chittari, Kanghangad, Hosdurg
and Nileswaram panchayaths of Kasargode district. The analysis of soil samples for physical and

chemical properties are in progress.

Development and evaluation of organic nutrient formulations as pellets / tablets for better
nutrient delivery in organic farming.
(PI: Dr.Biju Joseph, Assistant Professor, ARS, Moncombu)

Objectives:

e  To develop multi nutrient formulations enriched with critical nutrients in the form of pellets /
tablets for organic farming.

e  To study the nutrient release pattern of the organic nutrient formulations.

e To evaluate the efficiency of these formulations in terms of nutrient delivery, and
maintenance of soil health.

e To assess the suitability of these formulations for organic production of fruits (banana) and
vegetables (brinjal and bhindi).

Major Research Highlights:

Nutrient formulations have been prepared using various nutrient sources permitted under
National Programme for Organic Production (NPOP). The nutrient sources selected were blood
meal, soybean meal, corn gluten, rock phosphate, steamed bone meal, borax, epsom salt,
langbeinite, sulphate of potash, kainite, sylvinite, patentkali, glauconite etc. Using the nutrient
formulations, organic nutrient pellets were prepared after mixing nutrient sources with
biodegradable binding agents starch and bentonite. The compatibility of different combinations of
nutrient sources with binding agents were studied and the organic nutrient pellets were prepared
with compatible sources. The pellets were characterized for content of major and secondary

nutrients. Evaluation of the pellets is being done in tissue culture Nendran banana.



Strengthening the breeder seed production of selected newly released varieties of vegetables

(PI: Dr. Simi. S, Assistant Professor & Head, Department of Fruit Science)

Objectives:

To scale up the breeder seed production of selected newly released varieties of vegetable

crops

Major Research Highlights :

As a part of the project, purchase of inputs and repair and maintenance works for
strengthening the breeder seed production in the seed production unit attached to the Department of
Vegetable Science could be effected. Repair and maintenance works of irrigation facility of the
unit was done to ensure efficient utilisation of water. Establishment of a composting unit to
produce organic compost from farm crop residues for use in vegetable seed production unit is
another achievement. Breeder seed production of cluster bean variety KAU Suruchi was carried out
by planting in an area of 1.5 cents each at three different spacings, 60X45 cm (T1), 60X30 cm (T2)
and 45X45 cm (T3). The experiment was laid out in Randomised block design with three
treatments and eight replications in February 2020. Observation on seed yield per plant was
recorded. The seed yield per plant was the highest in T1 (22.160 g) and was on par with T2
(21.9950). The seed yield per plant was the least for T3 (17.495¢g). The increased yield per plant
obtained from the higher spacings could be attributed to the better infiltration of sunlight to the
crop which facilitated better photosynthesis and thus higher yield. From an area of 4.5 cents, 10.15
kg of breeder seeds were produced thus earning a revenue to the tune of Rs. 12, 180 @ Rs. 1200

per kg seed.



Plants of cluster bean variety KAU Suruchi 2 months after planting

View of cluster bean seed production plot

Network project on fruit development and planting material propagation protocols and

cataloguing of minor fruits
Sub project 3: Characterisation of mango genotypes grown in southern Kerala and

development of field gene bank of superior types’
(PI: Dr. S. Simi, Assistant Professor & Head, Department of Fruit Science)

Objectives :

1. Survey and characterization of mango types under in situ condition

2. Collection of mango germplasm
3. Establishment of field gene bank of mango



Major Research Highlights:

Conducted survey in different parts of southern Kerala . Located around 50 mango
accessions in parts of Thiuvananthapuram, Kollam and Alappuzha districts. Vegetative and floral
characters and fruit morphological characters of some of these could be recorded. Surveys are
being continued. Characterization of these accessions is in progress. Scions of around twenty
accessions were collected. Stones of wild mango varieties were collected and rootstocks raised.
Grafts are being prepared. Land preparation for establishment of field gene bank is being initiated.

Mango rootstocks and grafts of different stages



10. Chitosan mediated elicitation of plant growth and alleviation of biotic stress in black pepper
(Piper nigrumL.)
(PI: Dr. Deepa S. Nair, Assistant Professor &Head, Dept. of Plantation Crops & Spices)

Objectives:

1. To study the effect of chitosan on alleviation of biotic stress under in vitro and in vivo
conditions

2. To study the effect of different modes of application of chitosan on plant growth and yield
of bush pepper (P. nigrum) plants

3. To study the effect of different modes of application of chitosan on yield parameters of
standing pepper plants

Major Research Highlights :

Effect of chitosan on alleviation of biotic stress under in vitro conditions_:Concentrations of
chitosan (0, 0.2, 0.3, 0.4, 0.5, 1,2,3 mg ml™) was tried to observe the inhibition effect on
Phytophthoracapsici. Chitosan was dissolved in acetic acid by constant stirring. Chitosan and
potato dextrose agar (PDA) were autoclaved separately and combined after autoclaving. Chitosan
was incorporated into potato dextrose agar at concentrations of 0, 0.1, 0.2, 0.3, 0.4, 0.5, 1, 2 and 3

mg ml .

A 3mm diameter plug from the advancing margins of colonies of
Phytophthoracapsiciwas seeded centrally onto plates of each chitosan concentration. Cultures were
incubated at 25°C. The diameter of all the colonies was measured daily. The treatments were

replicated thrice. The mycelial growth of Phytophthoracapsici was inhibited by chitosan, and its

Inhibition of chitosan (0,0.2,0.3, 0.4 0.5,1 , 2 & 3 mg ml") on mycelial growth of Phytophthora capsici

growth rate showed a dose-dependent effect on the concentration of chitosan. 0.2 mg/ml showed
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11.

12.

least inhibition whereas 0.5 mg/ml showed the highest inhibition. Phytophthoracapsici was almost

completely inhibited by chitosan at the concentration of 1mg ml™ onwards.

Strengthening tissue culture unit for commercial and medicinal plants

(PI: Dr.M.M.Viji, Professor and Head, Department of Plant Physiology)

Objectives:

To strengthen the existing tissue culture unit of the department of Plant Physiology as an

advanced tissue culture and training unit for commercial and medicinal plants .
Major Research Highlights :

The facility in tissue culture laboratory is upgraded with the purchase of incubator shaker
which helps in establishing liquid cultures.Also in the current project , protocols for in vitro
culturing of dendrobium orchids, Aloe vera, banana, Tinospora and Withania have been
standardized.Infrastructure facilities developed viz.purchase of incubator shaker to establish liquid
cultures as well as other minor facilities and modifications carried out in the plant tissue culture
laboratory during this project will facilitate more research and trainings in plant tissue culture of

important crops of Kerala .

Characterization, in vitro culturing and in vitro manipulation for enhanced production of
secondary metabolites of medicinal orchids and Aloe vera (A. barbadensis Mill.)
(PI: Dr.M.M.Viji, Professor and Head, Department of Plant Physiology)

Objectives:
To set up an in vitro secondary metabolite production unit and to standardize in vitro
culture techniques for enhancing the production of anticancer and other therapeutic compounds in

medicinal orchids and Aloe vera (Aloe vera L. (barbadensis Mill.) .

Major Research Highlights :

Basic infrastructure and facilities in the existing tissue culture lab has been upgraded by

11



13.

way of providing more culture room light and temperature control facilities. Also minor
equipments and other items needed for the laboratory have been purchased. Characterization
studies of medicinal orchid and Aloe vera collected from various sources were done and the best
one ecotype from each of the plant species based on their therapeutic values were selected for the
in vitro studies. In vitro culturing protocols of medicinal orchid, Dendrobium nobile and Aloe vera
were standardized. The best callus induction medium for the medicinal orchid Dendrobium nobile
was identified as MS medium supplemented with NAA(0.5 mg/l) and metatopolin(1 mg/l) and the
nodal explants were found to respond well for callus induction. In Aloe vera, leaf base explants
responded well for callus induction in MS medium supplemented with 2,4-D(2.5 mg/l) and BAP (2
mg/litre).However callus induction rate in Aloe vera L. (barbadensis Mill )was found higher when
adventitious bud was used as explant in MS medium supplemented with kinetin(0.5mg/l) and
NAA(L.5 mg/litre). Also standardization of procedure for elicitation studies for the synthesis of
therapeutic compounds in callus cultures in both medicinal orchid, Dendrobium nobile and Aloe

vera were carried out.

Development of nanoparticle incorporated edible coating for extending shelf life of nendran
banana

(PI: Athulya S. Kumar, Assistant Professor, Processing Technology)

Objectives:

¢+ To explore the possibility of incorporation of nanoparticles in edible film coating
<+ To study the effect of incorporation of nanoparticles on enhancing antimicrobial properties

7

% To develop an environment friendly method for enhancing shelf life of nendran banana

Major Research Highlights:

» Synthesized silver nanoparticles from neem leaves.
» Initiated characterization works of synthesized nanoparticle
» Initiated synthesis of silver nanoparticles from aloe vera leaves

» Preliminary trial was conducted for extraction of aloe gel for preparing edible film coating

12



14. Growth and Defense trade-off in unstable continuum: Exploration of root endophytes
including Piriformospora indica & their biomolecules for enhanced yield and management of
biotic and abiotic stress in tropical fruit and vegetable crops

(PI: Dr. Joy M., Professor (Plant Pathology) and Head, FSRS Sadanandapuram)
Objectives

- Standardization of the protocol for the co-cultivation of P. indica (root endophytes) with

major tropical fruit and vegetable crops

- Determining the stage of fruits and vegetable seedlings for P. indica (root endophytes)

colonisation

- Deciphering the mechanisms: how the recruitment of P. indica (root endophytes) to the
roots of TC plants and seedlings helps their establishment in the field under moderate to

extreme abiotic stress conditions

- Evaluation of the P. indica-colonised fruit and vegetable seedlings against various biotic

stress

- Development an ideal and efficient methodology and medium for the mass multiplication

and commercial formulation of P. indica
Major Research Highlights:

Standardized the protocol for the co-cultivation of P. indica with major tropical fruit and vegetable
crops. The best co-cultivation method for P. indica with tissue cultured banana plantlets & suckers
and papaya; and vegetables viz. vegetable cowpea, tomato, okra, and chilli were standardized under
in vitro and in vivo conditions with enhanced germination, establishment in the field, growth and
yield under field conditions. Ready to use P. indica-mass multiplied medium were also
standardized for co-cultivation with fruits and vegetable crops. In vitro and in vivo antagonistic
activities of P. indica against different foliar and root fungal pathogens viz., Fusarium /
Rhizoctonia / Colletotrichum were established through antibiosis, lysis, coiling and overgrowth. In
vivo evaluation of P. indica-colonised seedlings/plantlets of vegetable and fruit crops against
fungal, bacterial and viral diseases through pot culture and field experiments revealed that in

addition to more than 50 per cent growth promotion, the colonized-plants could reduce the fungal,
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bacterial, phytoplasmal and virus diseases incidence by more than 60 per cent and the disease
severity by more than 72. The endophyte could exceptionally reduce the viral diseases both
prophylactically and curatively. Field experiments were carried out with two treatments replicated
15 times. All cultural operations were carried out as per the Package of Package recommendations
of Kerala Agricultural University. Natural incidence of fungal, bacterial phytoplasmal and viral
diseases was recorded at different intervals viz., 45, 60, 75 and 90 days after transplanting in
vegetables and monthly intervals in banana and papaya. It was recorded that P. indica significantly
reduced natural incidence of fungal, bacterial, phytoplasmal and viral diseases upto 90 per cent and
severity upto 78. P. indica-colonised plants recorded increased root plant growth, early flowering

and fruit set, enhanced yield and quality parameters of fruits compared to the non-colonised plants.

- P indica + P. indica

Growth and yield enhance in P. indica-colonised tomato in field

14



Growth and yield enhance in P. indica-colonised chilli in field

Early bunch emergence and enhanced yield in P. indica-colonized banana var. Nendran

- = \ &

Normal bunch emergence and yield in P. indica-non-colonized banana var. Nendran

15. Investigation on etiology of root (wilt) and mid whorl yellowing diseases in coconut
(PI: Dr. Joy M., Professor (Plant Pathology) and Head, FSRS Sadanandapuram)

Objectives:

e To survey the incidence and intensity of root (wilt) and yellowing diseases of coconut in
southern districts of Kerala (Thiruvananthapuram, Kollam, Alappuzha, Kottayam, and
Pathanamthitta)

e To assess the yield loss due to root (wilt) and yellowing diseases in coconut

15



e To identify the cause / etiology of root (wilt) and yellowing disease in coconut
e To develop suitable diagnosis tools (serological and molecular) for the early and quick
detection and identification of these diseases.

Major Research Highlights:

Surveyed the incidence and intensity of root (wilt) and mid whorl yellowing diseases of
coconut in southern districts of Kerala (Thiruvananthapuram, Kollam and Pathanamthitta). There
were incidences of root (wilt) and mid whorl yellowing diseases individually and in combination in
different surveyed locations. Incidences of these two diseases were seen in most of the popular
varieties grown in the field in the scattered manner. There were
partial yield loss in root (wilt) affected coconut palms; and complete
yield loss in mid whorl yellowing affected coconut palms in
different varieties of coconut. Roots, leaf (outer, mid and inner
whorls) and inflorescence of most susceptible and healthy palms are

used to study the histopathological changes associated with the
diseases. Preliminary study with DAPI staining indicates the presence of phyto plasma in root
(wilt) and mid whorl yellowing affected palms. The confirmation studies are progressing. DNA
isolation from different tissues of the infected palms is being standardized. Molecular detection of

the pathogen is progressing.

DAPI Staining in healthy plants; DAPI staining in mid whorl yellowing affected palms

Mid whorl yellowing affected palms
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16. Feasibility of low cost hydroponics fodder production system in Kerala - Qualitative and
Quantitative study
(PI: Dr.Usha C. Thomas, Associate Professor & Officer i/c AICRP on Forage Crops & Utilization)

Objectives:

The study was aimed to identify suitable fodder crops for hydroponics fodder production, to
standardise seed rate and period of harvest of fodder in hydroponics fodder production unit and to

popularize fodder production technology among dairy farmers.

Major Research Highlights:

Work was done to identify suitable fodder crops for hydroponics fodder production from ten
crops viz., rice, barley, maize, wheat, sorghum, bajra, ragi, cowpea, horse gram and green gram.
Among the crops, maize recorded highest B:C (2.51) ratio and net income. Considering yield and
quality, green gram recorded significantly superior GFY (10.17 kg kg™ seed), protein content
(20.97 %), lowest values for fibre and ash, and a B:C ratio more than 1.0. Considering all these
factors, maize and green gram were found to be the best among the ten crops grown in hydroponics

fodder production system.

The best combinations of seed rate and period of harvest
e Maize -seed rate of 200 g ft% and harvested on 11" day

e Greengram - seed rate of 200 g ft% and harvested on 7" day

Nutrient solution for hydroponics fodder production

The third experiment was done to standardize nutrient solution for hydroponics fodder
production. In greengram, different treatments were found to have no significant effect on the
quality characteristics of the crop and significantly higher B:C ratio of 1.19 was recorded for spray
of 19:19:19 (0.5%).In maize, highest B:C ratio of 2.36 was recorded in the treatment with, water

(control).
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17.

18.

Performance evaluation of promising fodder varieties in different AEUs in Kerala
(PI: Dr.Usha C. Thomas, Associate Professor & Officer i/c AICRP on Forage Crops & Utilization)

Objectives:
To identify suitable fodder crops/varieties for different AEUs in Kerala
Major Research Highlights:

Crops- BN hybrid , Guinea grass, Fodder cowpea, Fodder Sorghum, Fodder oats
BN Hybrid Varieties- Suguna, Susthira, CO-3 & CO-5
Guinea grass varieties- Harithasree, Culture-2, CO(GG)-3
Fodder cowpea varieties- Aiswarya, CO FC-8,COFC-9, EC4216
Fodder Sorghum:- COFS-29, COFS-31
Fodder oats:- Kent, JHO-810, JHO-822,RO-19 (High Range)

Locations- Vellayani, Thrissur, Kasargode and Ambalavayal

All the crops and varieties were planted at all the four locations in February-March 2021.
Observations have been recorded and tabulation of data is under progress. Perennial crops/varieties
are maintained in field for recording one year data. Seven varieties of fodder oats was sown at
RARS, Wayanad on 20 November 2021 and will be ready for harvest by January 2022. The project
will be concluded by March 2022.

Breeding yard long bean (Vigna unguiculata subsp. sesquipedalis (L.) Verdcourt) for yield
and anthracnose resistance

(PI: Dr. Sarada S, Assistant Professor & Head, Department of Vegetable Science)
Objectives:

To breed for high yield and resistance to anthracnose disease in yard long bean through

artificial inoculation and natural incidence in the main field
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Major Research Highlights:

Fifty genotypes of vegetable cowpea were collected from different parts of India including
reported resistant lines from previous research programmes of KAU. The genotypes were screened
against anthracnose disease using pot culture method. Artificial inoculation was done using the
most virulent isolate of C. gloeosporoides (from Dept. of Plant Pathology, CoA, Vellayani) on 15
days old seedlings. Disease scoring was done and percentage disease severity calculated. Based on
the disease severity, the cowpea genotypes were grouped into five categories and the most resistant
genotype identified. Two crossing blocks were laid. In crossing block I, three susceptible, high
yielding, pole types, used as female parents were crossed with the resistant male parent to obtain
seeds of three F; hybrids. In crossing block I1, seeds of the threeF; hybrids were sown and selfed to
produce Fyseeds. The three F; hybrids and parents are being evaluated as replicated trial in the

main field for trailing nature and yield.

Artificial inoculation in pots Crossing blocks

19. Standardization of grafting techniques and mass production of grafts in solanaceous and
cucurbitaceous vegetables for biotic and abiotic stress resistance

(PI: Smt. Shruthy. O. N., Assistant Professor, Department of VVegetable Science)

Objectives:

e To standardize the grafting rootstock and grafting method suitable for solanaceous and

cucurbitaceous vegetables like tomato, bell pepper, bitter gourd and cucumber.
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e Mass production of grafts in solanaceous and cucurbitaceous vegetables for public

Major Research Highlights:

The project envisaged to standardize the grafting techniques and rootstocks in solanaceous
vegetables viz. tomato and bell pepper and cucurbitaceous vegetables viz. bittergourd and
cucumber. In tomato three scions were selected ie., Vellayani vijai, Anagha and Manuleshmi. Four
rootstocks ie., chilli var Ujjwala, Solanum torvum, brinjal variety Haritha and self grafted and
three grafting methods viz., cleft grafting splice grafting, approach grafting have to be
standardized. In bell pepper three scions were selected ie., Orobelle, Arka Gourav, Arka Athulya.
Four rootstocks ie., chilli var Ujjwala, Hot pepper (Capsicum chinense), brinjal variety Haritha and
self grafted and three grafting methods viz., cleft grafting splice grafting, tube grafting have to be
standardized. In bittergourd three scions were selected ie., Maya, Preethi and Priyanka. Four
rootstocks ie., pumpkin, ashgourd, bottlegourd and self grafted and three grafting methods viz.,
hole insertion grafting splice grafting, approach grafting have to be standardized. In cucumber
three scions were selected ie., KPCH-1, Heera and Subhra. Four rootstocks ie., pumpkin, ashgourd,
bottlegourd and self grafted and three grafting methods viz., hole insertion grafting splice grafting,
approach grafting have to be standardized. As a part of the project, a grafting cum healing hamber
was established for the healing of grafted plants. Standardization of grafting in tomato, cucumber

and bitter gourd at final stage completed and standardization of grafting initiated in bell pepper.

1. Seedlings ready for grafting
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2. Grafted seedlings
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20. Technological interventions for productivity enhancement in wet land rice

21.

(PI: Dr. Ameena M, Associate Professor, Department of Agronomy)
Objectives:

Standardization of priming techniques for healthier and quicker establishment of seedlings
under adverse situations, development of a ‘Ready to lay seed tape’ for reducing the establishment
cost of rice, development of multi nutrient cum growth regulator mixture to enhance productive

tillers, spikelets and grain filling for enhancing rice production.

Major Research Highlights:

Vigour enhancement for quicker establishment of rice seedlings was evaluated using
various priming techniques viz., osmopriming, nutripriming, hormopriming and vermipriming.
Confirmatory experiment on speed of germination was completed and the results revealed that
nutripriming with Boron at 0.1per cent and hormopriming with Salicylic acid at 20 ppm were
found to have significant influence on enhancing speed of germination. Bioprimingof rice seeds
with beneficial root endophyte Piriformospora indica for enhancing tolerance to drought under
various irrigation schedule was conducted during summer 2021. Plants colonized with P. indica
recorded significantly superior grain yield (2305.5 kg ha™) and straw yield (2566.33 kg ha™)
compared to noncolonized control plants. Grain yield and straw yield were found to be
significantly higher for colonized plants compared to noncolonized control plants irrespective of
the irrigation ratio. The experiment on development of multi nutrient cum growth regulator mixture

to enhance grain filling is progressing in screen house.

Standardization of agro techniques for protected cultivation of leafy vegetables
(P1 Dr. Sheeba Rebecca Isaac, Professor, Department of Agronomy)

Objectives:

e To standardise the seed treatment method to enhance germination in coriander
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e To identify the most appropriate planting method, season, spacing, and
e To assess the economic number of harvests for higher leaf yields in palak and
coriander under protected conditions

Major Research Highlights:

The lab and field experiments were conducted at the College of Agriculture Vellayani
during 2020-21. The salient findings include

Palak: The effect different growth media on the germination and seedling characters
revealedmaximum germination, seedling length and vigour index in the medium of soil +
vermicompost + coir pith compost ( 1: 1: .5).

Planting of two week old seedlings in a growth medium of soil + vermicompost + coir pith
compost in 1: 1: .5recorded better establishment, growth and higher leaf yields.

Under rain shelter conditions, per plant yield was the highest in 40 cm x 40 cm spacing and
per unit area yields in 40 cm x 20 cm and four harvests proved the most economic for palak
cultivation. The performance of the crop during the four seasons revealed it to be suitable for year

round cultivation in rain shelters, with comparatively higher yields in July- September period.

Coriander :Seed treatment studies revealed maximum germination and seedling vigour with
potassium dihygrogen phosphate @ 1% concentration (16h soaking), in both, whole and split seeds.
However, a modification with the use of a higher quantity of seeds (whole) as required for field
cultivation, soaking and incubation of a minimum of 30 g seeds revealed significantly higher
germination percentage compared to lower quantities used. A 24 h soaking in water and incubation
was found to the best. However, irrespective of the seed treatment methods, sprouting was observed
only after five days.

Organic nutrition with farmyard manure, vermicompost, rajphos, PGPR Mix 1 and ash
supplying 0.16 g N, 0.08 g P»0s, 0.16 g K,O per plant was found superior for grow bag cultivation
of coriander.

The field experiment conducted during two seasons under rain shelter conditions revealed
maximum vyields in the wider spacing of 30 cm x30 cm on par with 30 cm x 20 cm and three

harvests to the most economic.
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Establishment of centre for post harvest management and value addition for under exploited
fruits and vegetables of Southern Kerala

(PI: Dr. Mini C, Professor & Head, Department of Post Harvest Technology)

Objectives:

Refinement and Perfection of Technology for commercial production and marketing

Major Research Highlights:

The technologies developed in the project were refined and perfected and the following
four different technologies were approved by the Directorate of Research, KAU for Transfer of

Technology
1. Spray dried cashew apple juice powder
2. Portion packaging of jackfruit
3. Osmo air dehydrated fruits (cashew apple, carambola and papaya)
4.  Fruit and vegetable jam

Developmental activity

Civil work for the Centre for post harvest management and value addition for under exploited fruits

and vegetables is completed with the funds released.

Establishment of Techno-incubation centre for the commercialization of value added
products from under exploited fruits and vegetables
(PI: Dr. Mini C, Professor & Head, Department of Post Harvest Technology)

Objectives:

Setting up of a Techno-Incubation Centre at College of Agriculture, Vellayani
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Major Research Highlights:

A Techno-Incubation centre with the essential facilities required for the manufacture of
value added products was established at COA, Vellayani to help the prospective entrepreneurs and
SHG groups to utilize the facility ensuring sustainable income. The centre can effectively
disseminate the value addition technologies, as more and more people could get convinced about
the benefits of fruits and vegetables processing. The centre could provide an idea on the essential
infrastructural requirement for setting up a processing unit. Technical support, transfer of
technology and consultancy services can be provided to the entrepreneurs and SHG s on payment
basis.

Extraction and utilization of plant based natural colors for safe to eat food production
(PI: Dr. Mini C, Professor & Head, Department of Post Harvest Technology)

Objectives:

To standardize an efficient, cost effective technology for plant based natural food colour

production for utilization in food processing
Major Research Highlights:

Selection of an appropriate extraction technique and optimization of extraction conditions
were done to improve the efficiency and productivity of natural colorant. Flesh and peels of four
different raw materials viz., beetroot, carrot, pomegranate and grape were extracted independently
using 100% ethyl alcohol using cold solvent extraction method adopting 1: 1 and 1: 2w/v solid to
solvent ratio for 24 and 48 hours. The collected extracts were evaporated at 60°C; per cent yield
and pigment content were calculated. Extract yield and pigment content were significantly
influenced by raw material, solid to solvent ratio and duration of extraction. Extract yield was
higher in flesh of carrot and beetroot as well as in peels of grape and pomegranate. Anthocyanin
content in grape and pomegranate and betalain content in beetroot were high in peel where as B-
carotene content was higher in carrot flesh extract. Per cent yield and pigment content increased
with increased duration of extraction and solid to solvent ratio. Requirement of more solvent and

longer extraction time are the drawback of conventional extraction methods and there is a growing
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demand for nonconventional techniques to enhance yield and maintain pigment stability.

Network Project on Potential impact of climate change and flood on Kerala Soils: AEU wise
mitigation and adaptive strategies
(PI: Dr. Rani B, Professor and Head, Dept. of Soil Science and Agricultural Chemistry)

Objectives :

e Generation of AEU wise soil resource inventory and mapping using GIS

e To assess the actual and potential productivity of soil and derivation of related indices

e To assess the impact of climate change and flood on soil characteristics and soil health
in relation to crop productivity and prediction using suitable models

e Development of AEU wise management plans to reduce the gap between actual and
potential productivity

e To carry out awareness programmes and demonstrations related to the restoration of
soil productivity

e To conduct of participatory research in the farmers’ field for optimizing targeted yields

in major crops of the AEU’s

Major Research Highlights:

Soil samples were collected from 1124 geo-referenced locations covering all the 23 AEUS.
From each location surface, subsurface and core samples were collected. Altogether, nearly 3000
samples were collected. Field data of the sampling areas were also collected (Location details like
Panchayat, Latitude and longitude, land characteristics like slope, drainage etc., details about crops

grown and the management practices followed. Analysis of collected soil samples is in progress.

Product formulation and standardization of secondary and micronutrient fertilizer mixtures
for Southern Kerala
(PI: Dr. Rani B, Professor and Head, Dept. of Soil Science and Agricultural Chemistry)

Objectives:
e Formulation of secondary and micronutrient fertilizer mixtures for various modes

of application
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e Experiments in the different crops viz. ginger, turmeric, pepper and cardamom, for
scheduling the mode and time of application of secondary and micronutrient

fertilizer formulations for increased yield.

Major Research Highlights:

Survey of farmers fields for ginger, turmeric and pepper fields were completed. Plant and
soil samples were collected and processed for analysis The soil and plant samples collected were
analysed and based on the analytical results, secondary and micronutrient fertilizer mixtures for
southern Kerala were prepared. These fertilizer mixtures will be applied to different crops for

studying the influence on growth and productivity.

Refining technologies for by product utilization of major crops: jackfruit and pineapple
(PI: Dr P.R.Geetha Lekshmi, Asst Professor, Dept of Post Harvest Technology)

Objectives:

a) Refining/ standardization of byproduct utilization from jackfruit

b) Refining/ standardization of byproduct utilization from pineapple

Major Research Highlights :

Pineapple and jackfruit waste are rich in nutrients but often wasted during the processing
and were utilised for the development of value added products with nutritional benefits. Pineapple
core and peel are the sources for byproduct utilisation and the technologies for pineapple wine

using core as well as peel and core candy were standardised/ refined.

Pineapple wine from pineapple waste: Pineapple core and edible peel of pineapple which
are generally wasted during pineapple processing is utilised for the development of the wine as per
FSSAI standards. Pineapple core candy: Standardised the protocol for pineapple core candyfor

different process variables (pretreatmetns, slice thickness) and humectants.
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Jackfruit seed is a nutrient rich byproduct from jackfruit. Jackfruit pasta: Standardised the
protocol for the development of jackfruit pasta using different proportions of jackfruit bulb flour
and jackfruit seed flour in suitable combinations to replace maida in pasta preparation.

Functional jackfruit pasta: Standardised the functional jackfruit pasta with addition of
vegetables (red amaranthus, beet root and carrot) in extrusion processing of jackfruit pasta.

Jackfruit cookies: Standardised the protocol for jackfruit seed flour preparation and

developed healthy cookies using jackfruit seed flour replacing maida flour.

Jackfruit — carrot pasta Jackfruit- beetroot pasta Pineapple core candy

Product development on functional ready to serve beverages: refinement and protocol
development
(PI: Dr P.R.Geetha Lekshmi, Asst Professor, Dept of Post Harvest Technology)

Objectives:
e Product development on functional ready to serve beverages, refinement and protocol
development

e To assess the storage stability and change in nutritional composition during storage
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Major Research Highlights :

Technologies for the development of functional beverages from different fruits and

vegetables were standardized/refined.

Passionfruit Functional Beverage: Passion fruit juice was blended with aloe gel processed
through osmodehydration technology in different proportion and based on organoleptic and
biochemical qualities the best formulation was subjected to storage stability studies. The blended

beverage recorded a shelf life of two months under room temperature storage.

Bilimbi functional beverage: Bilimbi fruits were preprocessed and juice extracted was used
for the development of blended beverage with aloe gel, osomdehydrated aloe gel and ginger extract
and the best formulation recorded a storage life of two months at room temperature.

Red Banana functional beverage: Clarified red banana juice and prepared red banana RTS
beverage and blended beverages using pomegranate and kinnow orange.

Bitter gourd Carrot functional beverage: Bittergourd juice and carrot juice were blended in
different proportions and the best formulation was selected for the storage studies which recorded a
shelf life of two months without loss in quality.

Mangosteen nectar: Mangosteen nectar was formulated with different proportions and was
standardized as per FSSAI specifications. Process standardization for colour extraction from
mangosteen rind, which is wasted during consumption was done and based on colour stability
studies the protocol was developed. The natural colour extracted from mangosteen rind was
incorporated in mangosteen nectar to improve its nutritional and sensory attributes. The
mangosteen nectar with natural colour extract from mangosteen rind recorded a shelf life of two

months at room temperature storage.
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29. Development of value chain in banana and pineapple for postharvest loss reduction and

30.

enhanced farmer income (Banana)
(PI: Dr P.R.Geetha Lekshmi, Assistant Professor, Department of Post Harvest Technology)
Objectives:

a) Assessment of postharvest loss for banana (Thiruvananthapuram dist)
b) Value chain analysis of banana (Nendran and Red Banana)
c) Postharvest handling studies to extend the shelf life and value addition through product

diversification

Major Research Highlights:

Primary survey has been conducted among farmers from Krishi bhavan, VFPCK and FPOs
for the value chain analysis. Standardization of postharvest treatments to extend the shelf life of
nendranand red banana and development of value added products through dehydration technology
are in progress.

Germplasm collection, evaluation and evolving management practices for regular bearing in
clove ( Syzigiumaromaticum ( L) Merr. & Perry) accessions
(PI: Dr. Sreekala G.S., Assistant Professor, Department of Plantation Crops & Spices)

Objectives :
1. To observe growth and yield parameters of elite accessions of clove
2. To standardize high density planting and canopy management

Major Research Highlights:

Clove (Syzygium aromaticum (L) Merr. & Perry) accessions of fifteen different locations of
major clove growing regions comprising of Aryankavu, Ponmudi, Braemore,Nedumangad,
Balaramapuram, Anchal, Vellayani, Vithura and Kallar in Kerala and Maramalai,

MukkumpalaAzhakiapandipuram,Karumparai, Velimalai and Pechiparai in Kanyakumari district
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of Tamil Nadu were surveyed to identify the extend of genetic divergence in the existing
populations during 2017-18. After surveying 1800plants, accessions which showed special
characters and superiority in yield based on surveywere selected for characterization and
evaluation.Selected accessions were characterized with the help of descriptors of Mangosteen
(Garcinia mangostana) developed by IPGRI( 2003) and minimal descriptors for other tree spices
published by NBPGR, NewDelhi. Qualitative characters including tree, leaf, bud, flower, fruit and
seed characters were observed. Quantitative characters such as Plant height, girth at 30 cm, canopy
spread, leaf length, leaf breadth, leaf area, number of inflorescence per m?, number of flower buds
per inflorescence, single bud weight (fresh), single bud weight (dry), mature bud length, mature
bud diameter, flowering period, fresh bud yield per tree and dry bud yield per tree , fruit weight ,
seed weight were also determined. Thirty genotypes were morphologically characterized based on
twenty one qualitative characters. UPGMA (unweighted pair group method with arithmetical
averages) cluster analysis using Jaccards coefficient of similarity of thirty accessions showed
similarity, which were distributed between 41-100%. At genetic similarity of 73% the thirty
accessions were grouped into 5 major clusters. Among the genotypes the predominant tree
characters were elliptical tree shape (40%), semi erect branching pattern ( 56.67%), bud forming
during mid season (70%) , combination of 1,2,3 flower buds per cluster (86.67%) and medium bud
size (70%).The yield has been recorded for these accessions for last five years and the highest fresh
and dry yield, stable yield as well as combination of 1,2,3,4,5 bud clustering habit was observed in
Acc.5 and can be recommended as a good genotype . The volatile oil and oleoresin were highest for
Acc.l.

Analysis of 18SrRNA region and phylogenetic analysis was done for accessions which
showed superior yield such as Acc.1, Acc.3,Acc.5 andAcc.7. ITS4 and ITS5 primers of the
18SrRNA region was used for PCR amplification. The amplified products were sequenced by
Sanger’s method and used for analysing the variance present in between the four accessions. From
the phylogenetic analysis it was found that Acc.5 was very distinct from all other three genotypes,
corroborating with the phenotypic characters.Among the four accessions, Acc. 1 and Acc. 5
showed combination of 1,2,3,4,5 flower buds/ cluster (branching) while Acc. 3 and Acc. 7 showed
combination of 1,2,3 flower buds/cluster (non branching).Based on ITS region it was not possible
to conclude the genetic variability contributing for branching and non branching of the

inflorescence.So it was decided to find the genetic variance present in the genotypes by
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RAPDanalysis. The genomic DNA extracted were used for PCR using operon primers (OPB 1 to
OPB 10) for RAPD analysis. The presence or absence of polymorphic bands were scored andbased
on that the similarity coefficient were calculated. Based on that phylogenetic tree wereconstructed
and the genetically different four accessionswere classified based on bud clustering habit as
branching (Acc.1 and Acc.5) and non branching (Acc.3 and Acc.7). Even between Acc 3and Acc.7
there were several characters which showed difference. In RAPD analysis there were more
common bands between Acc.1 and the Acc.5; but more polymorphic bands were present in Acc.l.
There were 13 polymorphic bands in Acc.1 but in Acc.5 with respect to Acc.1 there were only two
bands. Polymorphic bands were detected in Acc.5 when OPB 6 was used, these polymorphic bands
were absent in Acc.3, Acc.7and Acc. 1.The polymorphic band which was present in Acc. 1 using
OPB 1 was common in Acc. 3 and Acc. 7. But there were a few polymorphic bands in Acc. 3
which were absent in Acc. 7, Acc. 1 and Acc. 5. More polymorphic bands were detected in Acc. 3
with respect to Acc. 7 using OPB 3 and more polymorphic bands observed in Acc. 7 with respect
to Acc. 3 in OPB 6.Based on these polymorphic bands a SCAR marker can be developed to
distinguish these four accessions at seedling stage to avoid mixed planting.

Four replications of four clove accessions (Acc.20, Acc.3, Acc.5, Acc.6) maintained in Block 1 of

Instructional Farm, Vellayani were observed for seedling characters.

Acc.5 -Tree Bud clustering habit — Acc.5
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Acc.3 Acc. 7 Acc. 1 Acc.5

PCR amplification of 18srRNA region between ITS4 and ITS5 from four different genotypes. A
fragment between 700 to 800 bp is amplified.

Development and evaluation of polyploids and superior genotypes in ginger ( Zingiber
officinale Rosc) for yield and resistance to rhizome rot

(PI: Dr. Sreekala G.S., Assistant Professor, Department of Plantation Crops & Spices)

Objectives :

e Development of autotetraploids in ginger cultivars using colchicine
e Molecular characterization of superior genotypes

e Screening of ginger cultivars against rhizome rot under natural condition

Major Research Highlights:

Expt 1.Development of autotetraploids in ginger cultivars using colchicine

Standardised colchicine treatment method for induction of polyploidy (0.1% colchicine for 2
consecutive days @ 1ml per day applied from 6.00 am to 9.00 am , washed and then allowed to
shade dry and planted in protrays).Colchicine treated single sprouted ginger rhizome bits were
planted in polybags and is under observation. The sprouting percentage was 32% and the survival
percentage was 5%.The superior genotypes of ginger has also been planted on field is under
evaluation.
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Establishment of mother plant blocks of spice plants

(PI: Dr. Sreekala G.S., Assistant Professor, Department of Plantation Crops & Spices)

Objectives :

1. To collect elite genotypes of clove, nutmeg, garcinia and black pepper from the farmers
field
2. To evaluate the genotypes of clove, nutmeg, garcinia and black pepper collected.

3. To establish mother blocks of elite cultivars of clove, nutmeg, garcinia and black pepper

Major Research Highlights:

Seedlings of thirteen clove genotypes were collected from Merchinston estate , Ponmudi
and planted in the germplasm area for tree spices at College of Agriculture, Vellayani. Six elite
nutmeg genotypes evaluated from farmers field as well as grafts of released varieties of nutmeg

plants were collected for planting at College of Agriculture, Vellayani.

Standardization of precision farming technologies for mango under high density planting
(HDP)
(P1: Dr. Rafeekher M, Assistant Professor & Head, Dept. of Floriculture and landscape Architecture)

Objectives:

To create a precision farm research unit of mango under high density planting system in
College of Agriculture Vellayani in order to create a platform for further research and

standardization of various technologies

Major Research Highlights:

One Ha area for the establishment high density planting was identified, land was prepared

and planting was done partially. Mango grafts are prepared for completion of planting and drip
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fertigation is needed to be installed. Completion of planting and layout of precision farming

technologies will be completed this financial year as an ongoing project.

Network project on development of high yielding short duration rice varieties tolerant to
abiotic stress through marker assisted breeding and mutagenesis
(PI: Dr. Beena R., Assistant Professor, Department of Plant Physiology)

Objectives:

Marker assisted stacking of drought and heat tolerant QTLs into the popular rice variety
Uma (MO-16)

Major Research Highlights:

Four sets of staggered sowings of Uma, CR-Dhan801 were done and crossing work was
completed and collected the F; seeds of Uma and CR-Dhan801. Sowing of F; seeds were done
and crop is in grain filling stage. Another set of crossing was done between Uma and CR-
Dhan801.

Four sets of staggered sowings of Uma, Nagina-22 were done and crossing work was
completed and collected the F; seeds of Uma and Nagina-22. Sowing of F; seeds were done and
crop is in grain filling stage. Another set of crossing was done between Uma and N-22.

Extraction of DNA from Uma, CR-Dhan801, Nagina-22 were completed, quality and quantity
were checked. Polymorphism survey between the Uma and CR-Dhan801; Uma and Nagina-22

were in progress. Among 100 primers, 22 primers were found polymorphic between parents.

Development of production protocol for Dwarf Red Banana(Musa acuminata cv. Dwarf Red
Banana)
(PI: Dr. Sheeja K Raj, Assistant Professor, Department of Agronomy, CoA, Vellayani)

Objectives:

To standardize the cost effective growing medium for the macro propagation of dwarf red
banana using PIF technique, to standardize the fertilizer recommendation for higher yield in dwarf

red banana and its morphological characterization.
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Major Research Highlights:

Six growing medias viz., coir pith + soil in 1: 1 ratio (M), sawdust + soil (1:1 ratio) (M,),
coir pith + soil in 1:1 ratio +VAM (30 g per corm) (M3), Saw dust + Soil in 1:1 ratio + VAM (30 g
per corm) (My), coir pith + soil in 1:1 ratio +VAM (30 g per corm) (My)+ Trichoderma enriched
FYM (30 g per plant) (Ms) and saw dust + soil in 1:1 ratio + VAM (30 g per corm) + Trichoderma
enriched FYM (30 g per plant) (Mg) were assessed to find out the cost effective growing media for
the macropropagation of dwarf red banana using PIF technique. Results revealed that the highest
number of seedlings were produced in Mg(coir pith + soil in 1:1 ratio +VAM @30 g per corm)
followed by coir pith + soil in 1: 1 ratio (M;) and sawdust + soil (1:1 ratio) (Mz). Nutrient analysis
of the medium revealed that growing medium composed of coir pith + soil in 1:1 ratio +VAM (30
g per corm) was normal in EC (0.178 ds m™) and medium in organic carbon (0.99%). The N, P and
K content of the medium were 0.3, 0.24 and 7.39 per cent, respectively. Economic analysis also
revealed that coir pith + soil in 1:1 ratio +VAM (30 g per corm) was the cost-effective growing
medium for the macro propagation of dwarf red banana using PIF technique. The field experiment
to standardize the fertilizer recommendation and morphological characterization of dwarf red

banana are progressing at Coconut Research Station, Balaramapuram.

Upgradation of technological facilities at RARS(SZ)
(PI: Dr. Geetha Radhakrishnan, Assistant Professor, RARS(SZ), Vellayani)

Objectives:

e Facilitate upgraded computer and network system at RARS(SZ)
e Facilitate networking systems
e Render facilities to showcase the results of various projects undertaken at the RARS (S2)

e Update and upgrade the library facility at the RARS
Major Research Highlights:

e Existing computer systems upgraded and updated
o Facilitated WIFI and LAN network within RARS(SZ)
e Upgraded the conference room with video conferencing facilities and electronic display unit

36



34.

35.

Development of hybrid rice technology for the state of Kerala

(PI: Dr.Jayalekshmy.V.G, Professor & Head, Department of Seed Science and Technology)

Objectives:

1.Standardization of hybrid seed production technique for Kerala

2.Comparative yield trial of the promising hybrids developed for Kerala

Major Research Highlights:

Hybrid seeds of CRMS 31A xRemya was evaluated in Moncompu done during late kharif
2020 and kharif 2021along with the commercially accepted varieties Uma, Jyothy, Prathyasa,
Manuratna, Shreyas and Pournami. In the the first trial during late kharif 2020 the hybrid reported
higher yield than Jyothy and Manuratna but the yield was less than the other varieties. In the
second trial during kaharif 2021 the hybrid yielded higher than Jyothy and Prathyasa. But the yield

of hybrid was lesser than the other commercial varieties.

Comparative yield trial of the promosing tomato and cherry tomato hybrids
(PI: Dr.Jayalekshmy.V.G, Professor & Head, Department of Seed Science and technology)

Objectives:

Comparative yield trial of the promising hybrids

Major Research Highlights:

Four hybrids produced from Anagha as one parent and varieties Vaibhav,Nandhi, 1IHR 2372 and
ITHR 2200 as male parents were found superior and with TOLCV resistance in the student PhD
Research project. The  hybrid from  Anagha  andSolanumlycopersicum  var.
cerasiformaeL.cerasiformae also was found superior with more of cherry tomato characters. The
male parents and female parent were raised and hybridization was done using hand emasculation
and Pollination technique. The field trial for hybrid evaluation done during May 2021 was lost due

to unexpected rain and water stagnation in the field. Hybrid seeds of the promising crosses with
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IIHR 2896, IIHR 2200 and Vaibhav is produced and seedlings are being raised for field

evaluation.

36. Development and evaluation of bio-organic ready-to-use composite manure mix and

pellets for organic cultivation of vegetables

(PI: Dr.Nishan.M.A., Assistant Professor, Department of Agricultural Entomology)

Objectives :

a) To develop customized bio-organic composite ready-to-use manure mix and pellets for
major vegetable crop

b)  To characterize the properties and storability of bio-organic composite manure mix and
pellets

c)  To assess the nutrient release pattern of bio-organic composite manure mix and pellets

d) To evaluate the effect of customized bio-organic composite manure mix and pellets on

growth and vyield of major vegetable crops

Major Research Highlights:

Different organic sources were mixed in different proportion to produce composite organic
manures. The composite organic manure mixes were subjected to nutrient analysis and the best
combination was selected for preparation of ready-to-use nutrient mix. The physical and chemical
properties of pelleted formulations were evaluated. The Nutrient release pattern, storage studies

and field evaluation are under progress.

37. Network Project on Breeding Vegetable crops for yield and resistance to diseases
(PI: Ms. Sindura K. P., Assistant Professor, Department of Plant Biotechnology)

Objectives :

To develop doubled haploids in salad cucumber KPCH1 and Kian
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Major Research Highlights:

» Breeding lines in salad cucumber procured for doubled haploid production
» Standardization of surface sterilization procedure for anther culture

> Initiation of anther culture

Micropropagation protocol for rapid multiplication of Jack (Artocarpus heterophyllus Lam.)

(PI: Shily C, Assistant Professor Department of Plant Biotechnology)

Objectives:

To standardize a reliable micropropagation protocol for the large scale multiplication of jack.

Major Research Highlights:

Collected Sindoor variety Jack grafts from FSRS Sadanandapuram.  Establishment of

contamination free culture is in progress.

“Multidisciplinary diagnostic support to address the field problems of farmers in the
southern district of Kerala-KarshakaSanthwanam”

(PI: Dr.Santhosh Kumar T, Assistant Professor, Department of Agricultural Entomology)

Objectives:

» Render full technical advice to farmers in the field (Farm Advisory Service) at all times of
need with the support of Multidisciplinary team

» Strengthen the already existing provisions of the Department of Agriculture
in sorting out field problems

» Integrate IPM ,INM and other technologies to economize the production
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» Help University or Government to tackle emergency field problems

» Promote safer food production

» Provide technical support particularly to resident’s associations in the town areas
in promoting kitchen gardens

» Equip the farming community to meet challenges in hi-tech farming .

Multidisciplinary advisory support to farmers of Kerala. ‘KarshakaSanthwanam’ operating
at College of Agriculture, Vellayani has providing agriculture-based advisories to enquires from
farmers and agricultural officers based on farmer’s field visits as well as  through phone and
WhatsApp platforms. Majority of the enquires addressed so far were related to crop protection
issues ie., pest and disease problems in vegetable crops, banana, other fruit trees, coconut as well
as nutrient imbalances in these crops. Around 500 enquiries were attended till date. MDDT visited
and addressed various field problems of padasekhrams of Kazhakkottam block ,coconut, vegetable
and tuber cropfields of Neyyanttikara, Pallichal and Balaramapuram , Parassala , Kilimanoor
AKC’s of Trivandrum District and provided necessary solutions. MDDT also visited and
addressed various field problems of AKC’S of Kottarakkara, Chathannoor, Chittoomala,
Chadayamangalm, Kilimanoor, Kattakkada and Perinkadavila Blocks. So far more than 75 fields
visited and remedies given in addition to the telephonic advices from August2020 to till date. Three
major problems identified in Thiruvananthapuram and Kollam districts. They are tapioca wilt,
banana rhizome rot, nutrient management problems in coconut and disease complex in betel vine.
More than 100 problems were addressed during this lockdown period (May2021 alone) through

online platforms.

Disease complex problems associated with betel vine in Kadakkal panchayath were
addressed and a research activity has been taken up to develop an IDM tool for it.Incidence of
plague caterpillars(Tiracolaplagiata) reported first time from different regions of Kerala ,studied
its bio-ecology and submitted a paper of this in the Journal of lepidopterists society. Lepidopteran
pests affecting the jack fruit variety Vietnam early were reported first time from Erumeli village of
Kottayam district .Recommendations were given for managing it and submitted apaper of this in

the Journal of Tropical Agriculture.
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40. Demonstration unit of Rosarium and hydroponics
(PI: Dr. Rafeekher M, Asst. Professor & Head, Dept. of Floriculture and Landscape Architecture)

Objectives:

To create a demonstration unit of Rosarium and Hydroponic system

Major Research Highlights:

Hardscaping of rosarium completed. Rose plants of 30 varieties are getting ready at RARS

Ambalavayal - can be planted in January 2022. Project will be completed this financial year as an

ongoing project.

41. Nutrient management for maximizing productivity in minisett cassava cultivation
(PI: Dr Rajasree G, Professor (Agronomy), RARS, Ambalavayal)
Objectives:

To develop nutrient management practices for higher productivity and better quality in
minisett cassava cultivation
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42.

Major Research Highlights:

Field experiment started in September 2020 and minisetts were planted with and without
PGPR mix | application in 50 cavity portrays filled with potting medium. Observations in the
nursery indicated thatminisetts raised under PGPR mix I had better growth in the nursery than the
no PGPR mix | treatment with respect to rooting parameters viz., shoot length, root length and
number of roots per minisett. However there was no difference between PGPR and no PGPR

treatment in nursery with respect to days to sprouting.

Minisetts were transplanted to the main field on 18th day for evaluating the field
performance under different nutrient management treatments. Observations of growth attributes
the yield attributes and yield were taken from the field experiment. The data tabulation and
statistical analysis of the biometric observations, yield parameters, uptake pattern and soil

properties of the field experiment are under progress.

Identification of Stylosanthesspecies for yield and quality suited for cultivation in Kerala
(PI: Dr.Gayathri G, Assistant Professor, AICRP on Forage Crops and Utilization)

Objectives:

Collection and genotypic evaluation to study the variability and performance of different
Stylosanthes species suited to be used as perennial fodder legume; Identification of Stylosanthes
genotypes amenable to shade to be used as intercrop in coconut gardens; Seed production of

superior genotypes identified and distribution to farmers.
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43.

Major Research Highlights:

Collected seeds of four species of Stylosanthes- viz. S.hamata (3 accessions), S.guianensis
(2 accessions), S.seabrana (2 accessions), S.scabra (5 accessions).Crop was sown in April 2021
and is in the field. All the accessions have flowered and seed set is awaited. Due to untimely rains,
seed set was affected this season. As it is a perennial crop, yield data of next year too will be
recorded. Biochemical and molecular characterisation of the available accessions also will be
attempted.
Network project on Utilization of beneficial endophyts for plant growth promotion and
management of plant diseases in important crops of Kerala

(PI: Dr. K. N. Anith, Professor & Head, Department of Agricultural Microbiology)

Sub project 1: Endophytic bacteria for plant growth promotion and management of fusarium

wilt of vegetable cowpea (Vigna unguiculata sub sp. sesquipedalis(L.)Vericourt)

Objectives :

1.  Toevaluate the role of endophytic bacteria in plant growth promotion and management
of fusarium wilt of vegetable cowpea
2. To evaluate the biochemical and molecular mechanisms of endophyte mediated tolerance

to F. oxysporum.

Sub project 2: Evaluation of the root endophytic fungus Pirifurmosporaindica and its
formulated products on plant growth promotion and stress mitigation in important spice

crops of Kerala.

Objectives:

1. Development of formulated products of Piriformospora indica
2. Plant growth promotion studies in black pepper, ginger and cardamom
3. Evaluation of stress mitigation imparted by the endophytic fungus and it

formulatedproducts.
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Major Research Highlights:

Isolation of endophytic 38 endophytic bacteria from cow pea varieties completed

They were evaluated for in vitro antagonism against Fusarium oxysporum

Talc based formulation of P. indica developed and the evaluation for survival is going on.
Evaluation of plant growth promotion in bush pepper plants and field grown black pepper

plants have been initiated at two different sites.

44, CENTRE OF EXCELLENCE IN MICROBIAL TECHNOLOGY

(PI: Dr. K. N. Anith, Professor & Head, Department of Agricultural Microbiology)

Objectives:

Strengthen the Department of Agricultural Microbiology, College of Agriculture, Vellayani
for R & D in Microbial Inoculant Technology.

To act as a nodal center for catering the technological requirement of the State by supplying
mother cultures of biocontrol and biofertilizer organisms.

Development of Liquid and bead formulations of PGPR Mix-1 and evaluation of shelf life
of the liquid and bead formulations and its efficiency.

Training for creating awareness on microbial technology and dissemination of technologies.
Continuous advisory service to the farmers visiting the centre.

Quality analysis of microbial Products marketed in Kerala

Search for new organisms of agricultural importance.

Major Research Highlights:

Liquid PGPR Mix -1 formulation was developed and the field trials are progressing at
KVK, Kottayam, KVK, Kollam and ORARS, Kayamkulam.

Calcium alginate based encapsulated formulation of PGPR mix-1 with 10% starch as filler
material and 2% sodium alginate exhibited maximum viable count of component cultures in
terms of longterm storage and retainment of moistutre content. Beads inoculated with

PGPR mix-I in non-sterile soil showed highest value in biodegradation scale.
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» Out of the five best isolates of PPFMs selected for drought tolerance, PPFM 37 and 38 were
effective in improving yield and drought tolerance characters of Paddy.Field trials are
progressing in ORARS, Kayamkulam and KVK, Kollam.

» Twentyseven isolates of Silicate Solubilizing bacteria were obtained from Vellayani,
Karamana and Onaatukara region. Based on qualitative and quantitative silicate, P and K
solubilization potential, invitro studies are progressing.

* The technology of household waste management using composting inoculum was further
tested in different types of bins. Different service providers are continuing the use of
Composting Inoculum for biowaste management across the State.

* Mother cultures of AMF, Pseudomonas, Trichoderma and Biofertilizers provided to
different centres of KAU & State Department of Agriculture.

» Advisory service provided to 679 nos. of farmers who visited the centre during 2020-21.

» A total quantity of 13145 kg of microbial inoculants was supplied to farmers from the
centre generating a total income of Rs. 11,43,672 during 2020-21

45. CIB &RC Registration of bio control agents: Bio efficacy studies and molecular
characteriztion of Bio Controlagents
(PI: Dr. K. N. Anith, Professor & Head, Department of Agricultural Microbiology)

Objectives:

e Bioefficacy studies of the two biocontrol agents in various crop-pathogen systems at
different agro ecological zones of Kerala

e Invitro studies with the two biocontrol agents

e Toxicological studies

e Molecular characterization of the biocontrol agents.
Major Research Highlights:

e Biochemical characterization of the pseudomonas isolate has been carried out
e The pseudomonas isolate has been identified as Pseudomonas fluorescens by 16 S
rRNA cataloguing. The Trichoderma strain has bee given for identification at

molecular level
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e Expression of interest for toxicological studies have been invited

e Invitro studies on antagonism by the bacterial and fungal agents have been initiated

46. Development and quality assessment of blended beverages from fruits and vegetables
(Observational Trial)

(PI: Athulya S. Kumar, Assistant Professor, Department of Post Harvest Technology)
Objectives:

Development of quality blended beverages from fruits and vegetables

Major Research Highlights :

» Developed blended beverages from five different combinations of fruits and vegetables
» Conducted sensory analysis (organo leptic evaluation)
» Selected the best treatments from the developed blended beverages

» Initiated storage studies and quality analysis

47. Development and Quality Analysis of Beverages Fortified with Botanicals

(PI: Dr.Suma Divakar, Professor & Head, Department of Community Science)

Six botanical based Ready to serve beverages have been standardized

SI.No | Botanical Combination standardised
1. Hibiscus Hibiscus petals — 15n0s
Ginger juice— 30ml
Lime-1
Sugar- 90g
Sodium benzoate-2g
2. Curry leaves Curry leaves extract- 30ml
Ginger juice-20ml
Salt-1g
3. Mint Mint extract -50ml
Ginger juice-15ml
Sugar-90g

Sodium benzoate-2g
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4. Aloe vera

Aloevera extract-30ml
Pineapple-15ml
Ginger juice- 15ml
Sugar-90g

Sodium benzoate-2g

5. Ginger

Ginger extract-50ml
Lemon juice-20 ml
Jaggery 90g
Cardamom-5
Sodium benzoate-2¢

6. Tulsi

Tulasi extract- 100ml
Ginger juice- 20ml
Sugar- 75¢
Water-25ml

Sodium benzoate-2¢

Analysis for nutrients and anti oxidant activity , on going
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ALL INDIA CO-ORDINATED RESEARCH PROJECTS (AICRP)

1. AICRP on Honey Bees and Pollinators, Vellayani Centre
(P1: Dr. Amritha V.S., Associate Professor and Principal Investigator AICRP onHoney Bees and

Pollinators, Vellayani Centre)
Objectives:

e To undertake need based apicultural research on problems faced by beekeepers in the
southern part of the country

e To standardize advanced scientific technologies in bee management, bee health, bee
pollination, in Apis cerana indica, Apis mellifera, stingless bee Tetragonula iridipennis and
value added products of honey

e Transfer of technology to beekeepers through training programmes

e Teaching apicultural course to the students
Major Research Highlights:
. Pollen production potential — Apis cerana

Evaluation of the pollen production potential of Apis cerana indica colonies conducted in
the apiaries of AICRP on Honey Bees, Vellayani centre revealed that significant variation was
observed among the treatments (daily collection, alternate days, once in three days, once in a week
and control) on the parameters viz., quantity of pollen, egg laying area, brood area, honey and
pollen stores. Significantly high amount of pollen was recorded in the daily collection (9.878 @)
which was on par with that of once in three days collection (9.860). While significantly high egg
laying (91.792 cm?), brood area (145.782 cm?) and pollen stores (43.520 cm?) was observed in the
hive where pollen was collected once in three days. Maximum honey stores was recorded from the
control hive (146.200 g). Hence, in the present investigation it was found that the pollen can be
effectively collected from the Indian bee hive once in three days. Designed a pollen trap which is
suitable to the Newton hive of Indian bee in Kerala as a part of the pollen production potential
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experiment.
1. Evaluation of pollen substitutes:

Significant variation was observed in the quantity of diet consumed with the maximum
quantity in the corbicular pollen both on the 14™ day (56.598 g) and 28" day (93.048 g) which was
followed by YSPUHF pollen substitute (35.280g and 46.865g). Maximum honey stores was also
recorded from the hives fed with corbicular pollen both on 14™ day (108.298 g) and 28" day
(105.655 g). Observations on the incoming foragers revealed that least incoming and outgoing
foragers was also recorded from the corbicular pollen fed hives during the third and fourth week
which shows that the bees are satisfied with the dietary requirements from the corbicular pollen
provided within the hive. Thus in the present study, it was found that the bees prefer corbicular

pollen than the pollen substitute under the Kerala situations.
1. Feasibility studies of stingless bee under protected cultivation

Significant increase in per cent fruit set was observed in stingless bee pollinated cucumber
(Cucumiss ativus L.) (76%) under protected cultivation compared to hand pollinated one (54%)
whereas the qualitative yield parameters like per cent malformed fruits, length and diameter of fruit
were statistically on par. With regard to the quantitative yield parameters, significantly higher
single fruit weight, number of seeds per fruit and germination per cent (2 DAS) (685.00 g, 344.10
seeds/ fruit and 90.60 % respectively) was recorded from the stingless bee pollinated crop than that
of the control crop (555.00 g, 210.90 seeds/ fruit and 63.00 % respectively). Higher yield was
observed in augmented pollination (5.09 kg m™) compared to hand pollination (3.16 kg m™). Apart
from this, bee assisted pollination was economically feasible with a B:C ratio 1.23 than that of the
hand pollinated one (0.67). Thus, augmentative pollination with stingless under protected
cultivation has increased the yield of salad cucumber both in terms of quantity (61 % yield increase)
and quality in the protected cultivation.
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2. AICRP on Mushrooms
(P1: Dr. Heera. G., Assistant Professor and Principal Investigator, AICRP on Mushrooms)

Objectives :

The main objectives are

« To conduct survey of naturally occurring wild mushrooms, cataloguing of the edible /
medicinal species

« To evaluate the promising and high yielding strains for regional adaptability

» Standardisation of cultivation techniques

» Exploring the possibility of using locally available materials as substrates

« Supply good spawn to the mushroom growers

« Popularization of mushroom cultivation in different agro ecosystems

Major Research Highlights:

Surveys were conducted in different parts of Thiruvananthapuram and Kollam districts. A
total of 14 specimens were obtained. These were isolated and brought into pure culture. Cultures of
these specimens were sent to DMR and accession numbers obtained for 12 cultures. These include
Leucocoprinus, Trametes elegans, Calocybe, Tricholoma, Lentinus squarrosulus,
Marasmius cureyi, Cyathius, Pleurotus tuber regium, P. sajor caju, Chlorophyllum,
Lyophyllum, and Coprinellus sp etc. The promising edible species of mushrooms were
evaluated for the suitability of the cultivation. The advanced varietal trial for Pleurotus sp. PL- 20-
201 to 206 was carried out in December 2020. The strain PL-20-204 and PI-20-205 with minimum
days for spawn run and good vyield attributes were identified as a promising strain. The advanced
varietal trial for milky mushroom strains CI-20-01 to CI-20-10 was laid out in April- May 2021.
Among the different strains CI-20-05 and 20-06 took minimum days for spawn run and first
harvest. CI-20-05 and 20-06 had the maximum biological efficiency (77.67 and 71.44 %). CI-20-05

produced the maximum number of sporocarps. Five one day awareness programme on mushroom
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cultivation were conducted to various participant’s viz., unemployed youth, women / housewives
and senior citizens. Four two-day training was conducted at AICRP on Mushrooms, Vellayani with
194 participants The problems of the mushroom growers were addressed directly or over telephone
and email. AICRP on Mushrooms issued crop advisory services to the growers at the lock down
period. Additional revenue was generated by the sale of 854 kg spawn: 29.62 kg mushroom, 16

mushroom beds and 25kg compost from the centre. A total revenue of Rs 1,20,590 was generated.

AICRP on Nematodes in Agriculture
(PI: Dr. Nisha M.S., Assistant Professor, Department of Nematology)

Objectives:

1. To identify endemic areas of economically important crops showing major nematode
problems in hitherto unexplored areas of the country; and documentation of emerging
nematode problems through molecular diagnostic tools and sustained surveillance all over
the country.

2. To prepare inventories on nematode dissemination through planting materials, and sharing
with concerned government departments for strict compliance of phyto-sanitary provisions.

3. Priority testing of new green molecules against major nematode pest of crops through
special emphasis on crops grown under protected cultivation systems, fruit crops, vegetable
crops, spices and ornamentals.

4. Development of indigenous biocontrol agents for major phytonematodes

5. To develop root knot nematode resistant cultivars of rice; and identify sources of nematode
resistance in other crops.

6. To isolate, identify and develop indigenous strains of entomopathogenic nematodes for the
management of major insect pests of crops.

7. Special drive to impart training to farmers on nematode damage symptoms, dissemination

and management technology

Major Research Highlights:

A.l. Diversity and distribution mapping of plant parasitic and entomopathogenic nematodes in
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Kerala. Plant Parasitic Nematodes (PPN’s)

Random survey was conducted in Ernakulam, Alappuzha, idukki and Kottayam districts of
Kerala to document occurrence and distribution of plant parasitic nematodes in banana, vegetables,
black pepper, ginger, cardamom, turmeric, betelvine, amorphophallus and yams. A total of 350
samples were collected. Meloidogyne incognita, Pratylenchus coffeae and Rotylenchulus reniformis
were the major nematodes found in banana. Samples collected from vegetables and polyhouse
cucumber revealed presence of root-knot and reniform nematodes. Occurrence of root-knot
nematode in betel vine was observed in samples collected from pallimukku area in Alappuzha
district. Samples collected from Thovalappady area in Idukki district recorded high population of
root-knot nematode in small cardamom (320-580 J2/200cc soil with 80% frequency of occurrence)
and black pepper (420-580 M.incognita juveniles/200cc soil samples). Occurrence of M. incognita,
R.reniformis and Trophotylenchulus piperis were observed in rhizhosphere of black pepper plants in
Idukki district. Samples collected from rhizhosphere of ginger, turmeric from Kuravilangadu area in
Kottayam district showed presence of root-knot nematode (380-520/200cc soil). Occurrence of
root-knot nematode in betel vine was observed in samples collected Pallimukku in Alappuzha
district. Samples collected from rhizhosphere of amorphophallus in Nedumanagadu area of

Thiruvananathapuram district revealed presence of Scutellonema bradys.
Entomopathogenic nematodes (EPN’s)

A total of 40 samples were collected from the rhizosphere of vegetables, banana and
coconut grown in districts Thiruvanathapuram, Kollam, Pathanamthitta and Alappuzha districts by
random sampling. Three isolates of entomopathogenic nematodes (EPN) were isolated by ‘insect
baiting technique’ using rice moth larvae (Corcyra cephalonica). Isolate 1 was obtained from the
sample collected from cowpea plant grown in College of Agriculture, Vellayani,
Thiruvanathapuram was identified as Steinernema sp. (Plate 1). Isolate 2 was obtained from the
sample collected from tomato plant grown in a multicropped field in Mylom, Kottarakara (Kollam).
Based on morphological characters and morphometric measurements it was identified as
Metarhabditis rainai (Plate2). To confirm the identity molecular characterization was done and
blast analysis result revealed the Isolate as M. rainai. It was first report from Kerala. Isolate 3 was
obtained from the banana rhizosphere in Kainidi area of Alappuzha district and was identified as
Rhabditis sp (Plate 3). The frequency of distribution of EPNs in Thiruvananthapuram, Kollam and

Alappuzha was recorded as 10 per cent. No EPN species were obtained from the samples collected
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from Pathanamthitta district.

Plate 1  Steinernema sp. Plate 2 Metarhabditis rainai

Plate 3  Rhabditis sp.

CD 1. Management of root-knot nematode, M. incognita infesting vegetable cowpea using
bioagents

Soil incorporation of neem cake @100g/m? two weeks prior to sowing and application of
Purpureocillium lilacum at the time of sowing @20g/m? reduced nematode population in soil
(75.85 percent reduction over untreated) and increased yield (74.96 per cent increase over

untreated) in cowpea.
53



CD 4. Management of Meloidogyne incognita in okra by biofumigation and bioagents
Biofumigation using chopped residues of cauliflower leaves @25t/ha+ seed treatment with
P.lilacinum @5g/kg seed significantly reduced root-knot nematode in soil (92.24 per cent reduction
over untreated) and root (80.11 per cent reduction over untreated) and increased yield (85.21 per
cent increase over untreated) in okra.

4. Bio-intensive management of nematodes attacking ginger

In ginger, rhizhome treatment with P. lilacinum @ 3%w/w+mulching with green leaves of
glyricidia @1kg/m? significantly reduced nematode population in soil (80.28 per cent reduction
over untreated). Highest yield was recorded in rhizome treatment with P.lilacinum @ 3 %w/w+
green mulching with glyricidia @1kg/m? and it was significantly superior to all other treatments
giving 72.72 per cent increase over untreated.

5. Development of technology for application of bio-inoculant in banana for nematode
management

Sucker treatment with biocontrol agents viz. Pseudomonas fluorescens /Trichoderma
asperellum @5g/sucker + pit application @ 10g/plant 45days after planting (DAP) found effective
in reducing nematode population in soil (81 to 83 percent reduction over untreated) and root (62 to
77 per cent reduction over untreated) in banana. Highest yield was recorded in T.asperellum sucker
treatment @5g/sucker + pit application @ 10g/plant 45 DAP and it was significantly superior other
treatments (77 per cent increase over untreated).

6. H.7. Evaluation of new chemical molecules against Meloidogyne incognita infecting
cucumber in polyhouse

Fluensulfone @ 1.5 g (product)/plant one DAT, again 25 DAT by ring method manually and
fluopyram 400 SC @ 250 g a.i./ha one DAT, again 25 DAT (200 ml/plant) manually can be
recommended to manage root-knot nematode in salad cucumber under polyhouse condition.
7. Isolation and evaluation of nematode antagonistic micro organisms.

Indigenous bacterial isolates Lysinibacillus capsici strain NSK-KAU (accession number -
MT509533) and Bacillus paramycoides strain NSK-KAU (accession number - MT510176) found
effective in inhibiting egg hatching of M. incognita. Cell free extract of L. capsici and B.
paramycoides at 25% concentration resulted 13.92 and 19.17 per cent egg hatching on 8" day after
treatment. Cell free extract of L. capsici and B. paramycoides at 100% concentration resulted 74.50

and 69.00 per cent juvenile mortality at 48 h after treatment. Pot culture studies in tomato
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revealed that soil drenching of these two isolates significantly reduced nematode population in soil
(76.81 to 83.31 per cent reduction over untreated) and root (64.18 to 70.64 per cent reduction over
untreated). Plants drenched with L. capsici and B. paramycoides showed significant reduction in
number of galls, females, egg masses and eggs per egg mass (53.75 to 88.92 per cent reduction

over untreated).

H. 7. Evaluation of new chemical molecules against
Meloidogyne Spp. infecting cucumber in polyhouse

T, - Fluensulfone
@ 3g / plant

T, - Fluopyram
400 SC
@250 g a.i/ha

T, - Fluensulfone @3g / plant
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Root-knot nematode infected black pepper field at Nanniyodu

N

Root-knot nematode infected black pepper
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4. AICRP on Forage Crops & Utilization
(PI: Dr. Usha C. Thomas, Associate Professor & Officer i/c, AICRP on Forage Crops)

Fodder Production Technology accepted for inclusion in KAU POP-2

Sl.  [Title of the proposal New recommendation to be included in the POP
No

1 [Silage making from [ Addition of tapioca flour/urea 1% on fresh weight basis is
fodder grasses recommended for quality silage preparation from guinea

grass and BN hybrid

2 |Magnesium nutrition | In Mg deficient soils, 80 kg MgSQO, can be applied along
in Bajra Napier Hybrid | with RDF (200: 50:50 kg NPK and 25 t/ha of FYM) for
higher fodder yield and quality.

Technology recommendation by ICAR (2021 Rabi NGM Proceedings, of AICRP on Forage

Crops) The cultivation of Agase as top feed planted at 2.0 X 0.5 m intercropped with one row of

B X N Hybrid is recommended as sustainable and economical top feed base system.

Ongoing Forage Crop Production Trials-3

1. Studies on organic source of nutrient on green forage yield and quality of Cowpea- Fodder
maize under irrigated situation.

A field experiment was started during kharif-2019 to study the effect of organic source of
nutrients on forage yield, quality and soil properties and to compare the economics of organic
source with inorganic in fodder cowpea-Maize cropping system. The treatments included are T-
100% RDN through inorganic fertilizers, T,-100% RDN through FYM, , T3-75% RDN through
FYM+ 25% RDN through vermin compost, T4-75% RDN through FYM + 25% RDN through bio-
compost, Ts-50% RDN through FYM + 50% RDN through vermin compost, T¢-50% RDN
through FYM + 50% RDN through bio-compost, T7-75% RDN of T, (both source), Ts-75% RDN
of T3 (both source), To-75% RDN of T, (both source), T1,-75% of RDN Ts (both source), T11-
75% RDN of Tg (both source) and T1,-50% RDN through FYM+ 25% RDN through vermin
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compost + 25% RDN through poultry. The trial was laid out in Randomized block design
replicated thrice.

The data revealed that among organic nutrient sources application of 50% RDN through
farm yard manure and remaining 50% RDN through vermi-compost was better than 100% RDN

through inorganic fertilizer
2. Evaluation of promising fodder grass varieties under shade conditions

The study was sanctioned in Kharif 2020 and the objective of the study was to assess the
influence of different shade levels on the growth, quality and yield of promising fodder grass
varieties. The experiment was laid out in split plot design with 15 treatment combinations in 3
replication, main plot treatments were different shade levels (open, 25 per cent shade, 50 per cent
shade) and subplot treatments were different Fodder grass varieties (Suguna, Susthira, CO-3, CO-
5 and CO GG-3).0ne year data shows that CO-5 is best suited for cultivation under open and 50
per cent shade and Suguna for 25 per cent shaded fields. The study will be concluded in 2023.

3. Standardization of Magnesium nutrition in Bajra Napier Hybrid

The study was laid out in Rabi 2020 to assess the impact of varying doses and frequency
of application of MgSO, on the growth, yield and quality attributes of hybrid napier.The
treatment comprised of two factors, namely MgSO, levels (M) and frequency of application (F).
The treatment combinations included three levels of magnesium [m; - 80 kg ha™, m,- 100 kg ha™
and ms- 120 kg ha™*] and three frequency of application [f- split application once in 3 months, f-
split application once in 4 months and f3- split application once in 6 months]. Analysis of one year
data shows that 100 kg MgSO, ha™® given as split application once in 6 months as the best
treatment. The study will be concluded in 2023.

Plant Breeding- Kharif trials 2020-21

1. [Initial Varietal Trial in Fodder Cowpea.
Among eight accessions, IVTC-5 (250 g/ha) recorded highest green fodder yield followed
by IVTC-3 (236 g/ha) and IVTC-7 (208 g/ha).
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2.

Advanced Varietal Trial-1 in Fodder Cowpea.

Among seven accessions, AVTC-1-7 (239 g/ha) recorded highest green fodder yield
followed by AVTC-1-5 (214 g/ha) and AVTC-1-2 (208 g/ha).

Initial Varietal Trial in Fodder Ricebean

Among eight accessions, IVTRB-3 (277 g/ha) recorded highest green fodder yield followed
by IVTRB-4 (208 g/ha) and IVTRB-1 (199 g/ha)

Rabi Trials 2020-2021

1.

IVT Oat (SC) Initial Varietal Trial in Oat (Single Cut).

Among sixteen accessions, IVTO (SC)-2 (444 g/ha) recorded highest green fodder yield
followed by IVTO (SC)-13 (407 g/ha) and IVTO (SC)-16 (403 g/ha) .

AVT QOat (SC)-1 Advanced Varietal Trial in Oat (Single Cut)

Among seven accessions, AVTO-1 (431g/ha) recorded highest green fodder yield followed
by AVTO-2 (392g/ha) and AVTO-5 (369g/ha). Highest crude protein content was for
AVTO-4 (6.4%) followed by AVTO-5 (5.67%) and AVTO-2 (5.5%).

AVT QOat (SC)-2 — Second Advanced Varietal Trial in Oat (Single Cut)

Among ten accessions, AVTO-2-10 (478qg/ha) recorded highest green fodder yield
followed by AVTO-2-1 (430g/ha) and AVTO-2-6 (417g/ha). Highest crude protein content
was for AVTO-2-6 (6.55%) followed by AVTO-2-1 (6.2%) and AVTO-2-5 (5.66%).

Summer Trials 2020-21

1.

IVT Bajra (Multicut): Initial Varietal Trial in fodder bajra (multicut) in summer

Among seven accessions, IVT-BJ-MC-4 (292g/ha) recorded highest green fodder yield
followed by IVT-BJ-MC-6 (285g/ha) and IVT-BJ-MC-2 (271g/ha)

AVT Bajra (Multicut): Advanced Varietal Trial in fodder bajra (multicut) in summer
Among five accessions, AVTBJ-MC-5 (330 g/ha) recorded highest green fodder yield
followed by AVT-BJ-MC-3 (263 g/ha) and AVT-BJ-MC-1 (233g/ha)
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Perennial Trial

1. VT BxNBajra Napier Hybrid
Started in 2019. Sixteen accessions planted and are being evaluated. The cumulative
highest green fodder yield over four cuts this year was recorded for VT BxN-3 (1076g/ha)
followed by VT BxN-11(992g/ha) and VT BxN-16 (897qg/ha).

In-house breeding trials

1. Development of coreset in fodder cowpea (Vigna unguiculata Walp.)

One hundred and thirty nine cowpea accessions were evaluated in the field for their
forage characteristics along with three check forage cowpea varieties in an augmented block
design. The core set has been identified and will be utilised for further crop improvement
programmes. The best ten accessions based on green forage yield will be evaluated in different

locations across three seasons.

2. Identification of Stylosanthes species for yield and quality suited for cultivation in Kerala

To identify the best Stylosanthes species from among S.scabra, S.hamata, S.seabrana
and S.guianensis suited for the climatic conditions of Kerala. Available accessions are collected,
raised in the field and evaluated for forage yield and quality. Molecular characterisation of the

different species with SSR markers will also be attempted.
Extension programmes

Fodder Technology Demonstration (FTD)

To popularize the fodder production technologies and make the farmers aware about new
fodder crop varieties, a total of 40 FTD’s were allotted to Vellayani centre during 2020-21 for the
crop- BN hybrid variety Suguna and fodder cowpea variety Aiswarya.
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5. AICRP on Biological Control of Crop Pests
(P1: Dr. Reji