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1. Program: Anti-Hair Loss (Impact to business in 2014-15) - Outcome: Differentiated anti-hair loss formulations.  
Status:  Clinical trial to test the Anti-hair loss formulations (Leave on tonic) on 96 subjects completed. Data analysis is in progress. 
2. Program: Hair growth (Impact to business Q4-2015) - Outcome: A novel hair growth formula, preferably with all natural ingredients.  

Status: 90 actives were identified after screening of 455 ingredients using 7 primary screening assays. Out of these, 20 have been shortlisted for developing novel combinations to develop POC 1. Ex-vivo goat hair model was developed to bridge the gap between in-vitro assays and clinical studies. A patent filed on the same.  Stem cell platform consisting two components, plant stem cell and human stem cell niche was established. Novel plant stem cell active have been identified. Four patents filed.
3. Program: Skin Anti-Tan  (Impact to business - Q1, 2015) - Outcome:  All natural molecules for skin lightening with a ΔL > 3 (current 0.8) in a percentage of population.
Status:  Two prototypes have been developed in the form of Crème and two part systems and with the most efficacious combination consumer trial were completed and achieved ΔL > 2.6. Clinical trials (POC2) is initiated and expected to be over by August, 2014. Filed one complete Indian patent.

· In new mechanism and technology platform - miRNA, the synthetic oligonucleotide technology has been introduced and one complete Indian patent have been filed.

· One more prototype with THIF is under progress and POC2 to be initiated by Dec, 2014.

4. Program: Blue light photoprotection - Outcome: Complete protection against UV and Blue light.  

Status:  Prototype is being developed for POC2 using specific ratio of natural ingredients (lycopene: β-carotene) 

5. Program: Infra-red photoprotection (Impact to business) - Q1 and Q2, 2015 - Outcome: Complete umbrella protection against UV light and Infra-red light. 
Status:  

· One claim based prototype has been shared with PCB and to be added with their existing formulation using active ingredient, GP4G.

· POC1 of 2nd combination using Moringa Oleifera have been proposed to PCPB. POC2 to be initiated.
· Two complete Indian patents have been filed.
6. Program: Skin  Anti-aging (Impact to business: Q2, 2015) - Outcome: Reduction in facial fine lines by 50% over a period of 8 weeks. .  

Status: Prototypes using three compositions SR (Skin remodeler); SR + Kinetin (skin remodeler + Plant growth regulator); Oleanolic acid + Histidine (OleH complex) have been taken forward for POC2. Consumer trials have been conducted with all three compositions. SRK is prioritized for taking it to be clinical trial, to be started from September, 2014. Impact to business – Q2, 2015

· Prototypes for SRKP combination using GrB inhibitor, a tetra peptide with lipid moiety have been developed for next generation anti-aging program. Stability and transdermal studies are in progress and to be followed by PIPT at CIC.

· On anti-aging platforms – 10 complete Indian patents have been filed. 

· Open innovation: A Plant Stem Cell platform is opened up. POC1 on 1st generation will be delivered by Sep, 2014. 

· Three next generation discovery platforms: Royalactin, Juvenescence and plant stem cells have been initiated.
7. Program: Probiotic Deo (Impact to business: Q1 2015) - Outcome: A natural and skin safe probiotic based Deo. 
Status: Three probiotic microbes and microbial exudates showing anti-microbial activity against axillary malodour causing bacteria have been identified. Prototypes with PCPB team are being developed. 
8. Program: Anti-Pollution (Impact to business: Q1 2016) - Outcome: Unique anti-pollution solutions for skin and hair.  
Status: Clinical study with 50 volunteers completed. The bacterial species identified in Indian axillary areas were similar to global population with few differences from globally reported data.

1. Program: Diabetes - Outcome: To deliver at least one clinically proven solution with “functional claims” for Diabetes by Q2, 2015. 
Status: 
· Studies completed with International Flavors and Fragrance and Leatherheads Foods, UK for a better sensorial of the biscuit with active.

· Five circumferential patents filed with active ingredient. 
· Agreements signed for ingredient safety study and efficacy clinical with biscuit containing active. Neat ingredient clinical study commenced.
2. Program: Cognition - Outcome: To develop a functional food preparation for the improvement of cognition Q4, 2015
Status: Designed and developed cognition program with the inputs from clinicians and FBD for cognitive improvement in children with beverage format. 

· Initiated collaborative study programs with premier institutes RGCB and NIMHANS for both in vitro and in vivo studies to evaluate the actives and prototypes. 

· Prepared and evaluated multiple laboratory scale multiple beverage formats in different flavors and initiated sensorial studies.
3. Program: Cardiovascular Health & Obesity - Outcome: To deliver at least one clinically proven solution with “functional claims” for CVH and obesity conditions by Q2, 2015.

Status:  Multiple prototypes with active tested for sensorial, in vitro efficacy and bio accessibility. Three patents filed with the identified actives.

· Several actives screened and shortlisted for further prototyping.
· Clinical study  planned and quotes finalized
4. Program: Anti-inflammatory/Immune health - Outcome: Immune health solutions for multiple formats including beverages.  Impact to business: Q2, 2015.
Status:  Lead active taken forward for clinical.  Prototypes made with cookies, noodles masala and soup. Product claims for consumer pull discussed with regulatory – foods. 
5. Program: Anti-inflammatory/Bone health - Outcome: Bone health solutions with multiple formats.  Impact to business: Q4, 2016.
Status:  Identification and validation of actives promoting bone health using various end points.  Combination of shortlisted actives with vitamins and minerals. 
6. Program: Oral health (Biotics-Probiotics and Prebiotics) - Outcome: A series of products with clinically validated benefits for oral health.  Impact to business: Q2, 2015

Status: Two combinations identified, patent filed and prototypes developed and clinical trial initiated. One patent filed.
7. Program: Gut Health (Biotics-Probiotics and Prebiotics) - Outcome: Impact to business: Q2, 2015
Status:  16 combinations for gut health for various gut health benefits, 6 ready to be prototype, Clinical trial with one combination for bowel function has been initiated.  Host-microbe-nutrition Interactome platform developed and two patents filed. 
8. Program: Vitamin enrichment (Biotics-Probiotics and Prebiotics) - Outcome: Novel synbiotic combinations for vitamin enrichment. Impact to business: Q2, 2015
Status:  4 combinations identified one for B12 enrichment taken forward to develop synbiotic dahi with Vitamin B12 enrichment. One patent filed.

1. Program: Flavour enhancement K326 (To impact business starting 2016)
Objective: Enhance the flavour of tobacco grown in India to match that of tobacco grown in Brazil with no adverse effect on sensorial. 
Status:  A formulation to be used as a foliar application during the cultivation of tobacco has been developed. Proof of Concept demonstrated and Technology transferred to ILTD. Adaptability trials in 100 acres of NLS have been completed. First year CTRI trial is in progress.

2. Program: Enhancement of Potassium in lamina - SBCS Region (To impact business starting 2016)

Objective: Enhance Potassium in lamina to 2% from the current levels of 1.5% in SBCS tobacco in line with the benchmark grade from NLS.  

Status: A technology based on foliar application has been developed for spraying during the cultivation of tobacco. Proof of Concept demonstrated, Technology transferred to ILTD, Adaptability trials in 36 acres has been completed. First year CTRI trial is in progress.

3. Program: Enhancement of leaf yield >15% in FCV (over CH3), Burley and Oriental (To impact business starting 2017-18)

Objective: A variety / Hybrid meeting the target yield increases without any adverse effect on smoke sensorial.

Status:  FCV & Burley have attained complete uniformity. Large scale trial for evaluating the yield potential for FCV & Burley will be taken up in the forth coming season. In Oriental, multi-location trial for evaluating the yield potential is in progress. 
4. Program: Enhancement of leaf yield in FCV > 3500 Kg/ha in NLS (To impact business starting 2020)

Objective: A variety / Hybrid meeting the target yield increase without any adverse effect on smoke sensorial.

Status: Identified six superior hybrids out of the 600+ F1 hybrids developed which can realize the yield potential of 3000-3500Kg/ha based on the preliminary trials. Multilocation RBD trials will be taken up for the promising hybrids in 2014-15. Also, identified four superior selections from RIL's (currently at F4) which has the yield potential of >3500kg/ha.  Development of RIL mapping populations & pyramiding for marker & varietal development for flavor, MTP & yield traits is in progress. Identified contrast pools from germplasm for single nucleotide polymorphisms (SNP’s) detection & gene list for yield enhancement for utilization of Tobacco genome sequence. Identification of SNP’s linked to yield enhancement is in progress. Laid out the steps for CMS based F1 hybrid seed production at commercial scale with ILTD for the promising Hybrids as a strategy to cut short 4 years of normal variety release route. The same has been initiated for the first set of hybrids.

5. Program: FCV Variety / hybrid  for water limiting conditions of SBCS & SLS region with enhanced yield  (>15% over Siri) for sustainable future (To impact business starting 2020)

Status: Out of the two promising F1 Hybrids evaluated in a large scale multilocation trial in SBCS & SLS region, one hybrid was found to be promising with an yield advantage of 10-13% over the check Siri in both the regions. Sensory evaluation and development of package of practice for the same will be done in the current year post ageing.


1. Tobacco Germplasm Resource Centre: Successfully acquired 323 burley germplasm from NCSU for crop improvement in Burley as desired by Business. Established world class seed bank for FCV (556 No.), Burley germplasm (323) & Recombinant Inbred Lines . This seed bank has the landscape of widest possible genetic and trait diversities for FCV & Burley in ITC’s possession.  This comprehensive data base will position our efforts on leveraging genome sequencing for ‘informed’ breeding for the years to come for multiple traits like yield, flavour & including potential application to Modified Tobacco Products. 

2. Procurement of Burley Hybrids for ILTD: ILTD, in its Business Plan, has identified Burley development as a key driver for its growth.  With the linkages established with our external collaborators, we were successful in procuring 6 varieties & 2 Hybrids of Burley from Kentucky Tobacco Research & Development Centre, University of Kentucky and the same were handed over to ILTD for evaluation. We have also procured 4 FCV & 4 Burley Hybrids from Kutsaga Research Station, Zimbabwe for evaluation by ILTD.
3. Tobacco Genome Sequencing (TGS): The whole genome sequencing of Tobacco has been completed and currently in the process of refining the annotation. Thousands of genome wide land marks have been identified and are currently being used in the informed breeding program. The refined annotation of genome sequence will further precisely target the specific traits such as yield and flavor for marker assisted programs. A new network infrastructure and graphical user interfaces is being implemented at Bangalore data Center and expected to be fully functional by November 2014. The user interface will enable the scientists for genome visualization and analysis.
4. Collaboration with NCSU: Strategic collaboration with North Carolina State University (NCSU) to identify the major differences in metabolites between tobacco grown in different global geographies (India, Brazil & USA) is nearing completion. Metabolomic & Transcriptomic analysis of 1st & 2nd season samples of USA, India & Brazil has been completed & data analysis is in progress. Integrating metabolomics & transcriptomics data & development of network for flavor will be completed by August 2014. This is the first time a project across three global geographies has been performed with a focus on metabolites. The outcome of this project has significant long term implications for tobacco breeding under changing regulatory scenario. In addition, ITC has jointly developed another collaboration program with NCSU in the context of pathway engineering for reducing the precursors (in the leaf itself) for P1 to P4 compounds from plant biology perspective. 

Program: Varietal shift to new geographies - Karnataka, Rajasthan, UP & Eastern India (To impact business starting 2016)

Objective: To expand sharbati wheat cultivation to multiple locations beyond traditional areas of Madhya Pradesh with comparable quality and yield levels.
Status: Crop development activities have been taken up during Rabi 2013-14, covering an area of 18,423 acres across Rajasthan, Eastern Uttar Pradesh, Bihar, West Bengal and Karnataka states. Evaluated nutrient requirement for 34 acres in Bihar & West Bengal using nutrient expert software from International Plant Nutrition Institute. Prepared project frame work for a wheat program for yield & quality enhancement and shared with the business teams (ABD & FBD) envisaging the short, medium & long term goals. Collection of wheat varieties from various sources is in progress.


     (To impact business starting 2016)
Objectives: Chip Potato: Identification of geography specific variety & agronomy for growing quality chip grade potato in Karnataka, Tamilnadu, Maharashtra and Odisha. Seed Potato: Development of a variety specific, targeted nutrition, for higher seed potato yield in Punjab. Technituber Technology: Identification of specialty nutrition schedule for sustaining the minituber production.

Status: 
Chip Potato: On-farm trials were conducted for identifying location specific variety & variety specific agronomical interventions in catchment areas of Ooty, Kodaikanal, Chikmagalur, Chikballapur, Hosur, Kollegal and Coimbatore to ensure the supply of quality raw material to our Tripur chip factory. Agronomic potential for raising chip grade potato in south India has been demonstrated and short listed geography specific potential varieties with higher yield and desired quality for Tamilnadu, Karnataka and Maharashtra. In the ongoing Kharif season shortlisted varieties would be evaluated at multi-location in about 40 acres at Karnataka, 30 acres at Tamilnadu and 20 acres at Maharashtra with improved agronomic practices. In addition identification of new geography for growing chip grade potato in Odisha has been initiated.

Seed potato: Multi-location large scale adaptive trials were conducted across Ludhiana district of Punjab with different varieties. Demonstrated variety specific, targeted nutritional option for a higher proportion of seed potato size. Variety specific nutient management options for enhanced sellable seed yield is ready for commercial scale study in the forthcoming season.  

Technituber: Defined the experiment after systematic & scientific analysis of the growing condition in the aerophonically grown potato. Formulated  treatments by introducing a new element, Silica, which is not present commonly in nutrient formulas of hydrophonic growing medium along with a beneficial additive, which aids in improved availability, uptake and transport of nutrients. The findings are highly encouraging in terms of minituber yield. Multi-varietal evaluation with the established nutrition schedule is in progress in the ongoing aerophonic crop cycle. Also developed a nutrient partitioning pattern profile at weekly interval for seven aerophonically grown varieties to improve the nutrition use efficiency. 

 

       (To impact business starting 2015)

Program:To assess the yield potential of soybean varieties that offer differentiating properties like high protein, oil content (amenable for immediate value capture), KTI free and high oleic acid (value capture in medium term) 

Specific highlights: During Kharif 2013 demonstration of good agricultural practices has been done on an area of 124 acres in Madhya Pradesh and Maharashtra. Broad bed furrow method of sowing soybean seed was demonstrated on an area of 11 acres under Itarsi hub of Hoshangabad district of Madhya Pradesh, which recorded a yield improvement of 53% over normal sowing despite adverse weather conditions. During the year trials with improved varieties MACS 1188, MACS 1281, NRC 7 and NRC 37 were taken up in around 14 plots in Madhya Pradesh and Maharashtra. Despite adverse weather conditions, the improved varieties have performed exceedingly well and recorded an improvement of yield by around 5% to 48% over local varieties. 

Value-Added Agriculture (VAA): 

VAA program has been initiated for capturing the value chain of soya and Medicinal & Aromatic Plants (MAPs). In Madhya Pradesh, 110 acres have been identified for procurement to grow different MAPs with an aim to develop dietary supplements. In the proposed land, land suitability assessment was done with the help of Indian Institute of soil science for making homogeneous microzone grouping. Discussions held with Central Institute of Medicinal and Aromatic Plants for providing quality planting material and Science-led Interventions for sustainable production MAPs to achieve maximum actives yield.


1. Eucalyptus: 

(a) To achieve 50%  Pulp Yield in Eucalyptus camaldulensis demonstrated at the mill (To impact business starting 2015)

The 700 acre plantation at Ongole for demonstrating POC of 50% Pulp yield in the new E. camaldulensis selections is now two and half years old and performing very well in comparison to control clones planted at same site. PSPD team visited the plantation in February, 2013.  The plantation will be harvested in 2015 and evaluated in the mill.
A strategy to optimize wood and pulp yield in E. camaldulensis clones will be developed based on actual evaluation in mill.

(b) To select Eucalyptus camaldulensis clones with 20% higher Wood yield (To impact business starting 2018)

A total of 100 E. camaldulensis clones have been shortlisted for joint evaluation in 2014 in catchment area. The top performing clones will be selected in comparison to existing clones.
New clones with higher wood yield will be selected jointly by LSTC & PSPD 

(c) To select Eucalyptus hybrid clones with good growth and pulp yield (> 50%) (To impact business starting 2018)

A total of 100 Eucalyptus hybrid clones have been selected based on growth and pulp yield for joint evaluation in catchment area in 2014. The top performing hybrids will be selected in comparison to existing clones.
Hybrids with high wood and pulp yield will be identified jointly by LSTC & PSPD for planting

(d) Genetic Modification of Eucalyptus for higher wood yield, pulp yield and reduced requirement for pulping chemicals. (To impact business starting 2020).
In house programme - gene identified, validated, and transformation protocol standardised. Collaboration with Futuragene has commenced with all regulatory clearances; growth enhancing genes inserted in two ITC clones.

2. Casuarina: Development of clones with drought tolerance (2021) & coppicing ability (2024)

A total of 44 clones shortlisted for drought tolerance and 64 clones with coppicing ability are being evaluated at multi locations for both traits. A new management package has also been developed to improve coppice growth. Frontier research areas like “Breeding without Breeding” and “Genomic selection” are being implemented to develop next generation varieties.
Adaptable inland Casuarina with the wood yield of 75 t/ha along with coppicing ability will be developed. 

3. Corymbia: Development of high pulp yielding (52%) varieties (2021) 

A total of 115 families of three Corymbia species are being evaluated at multi locations. More than 1000 interspecific hybrids of 23 combinations have been developed for evaluation. Improvement in rooting of hybrids for vegetative propagation is initiated.
Corymbia hybrids with higher wood and pulp yield than Eucalyptus will be developed 

4. Subabul:  Low Seeding & high yielding Subabul clones (2017) 

A research program has been developed for joint implementation with PSPD to evaluate 70 clones for wood yield, reduced lodging and high rooting. The sustainability aspect of Subabul plantations will also be studied.
     New Subabul clones will be developed to enhance wood yield in catchment area
5. Strategic Capability Building: Field station for tree breeding and conservation 

A state of the art tree breeding centre, the first of its kind in the country, has been set up at Kovai where all imported germplasm and grafts of selected trees are assembled for breeding and hybrid production. More than 500 native family seed collections of Eucalyptus, Casuarina and Corymbia imported from CSIRO are conserved in-situ in this centre. This centre houses the largest germplasm collection of wide trait and genetic diversity of pulp wood species in the country, which will be a repository for all future improvement programs in these species. More than 8000 controlled crossed hybrids developed from grafts in this centre are currently under evaluation in Bhadrachalam, Ongole and W. Godavari.
Capability for designing new varieties of known traits and pedigree on sustained basis is developed   


Program: Fire Safe Cigarette (FSC); Team: (LSTC+PSPD+PPB+CBSC)

Objective: Mill scale production of Cigarette paper with in-house developed Low/Reduced ignition propensity (LIP/RIP) technology for FSC cigarette to be delivered by Q3/2014. 

Status: FSC cigarettes (84mm Checkers red and yellow) manufactured; LIP test (Physical) & Deliveries pass; IP Global secured; Reformulation to address improved sensorial done; trials due mid-July ’14.

Program: Light weighting of printing and writing paper; Team (LSTC+PSPD+ESPB)

Objective: Basis weight lowering from 56gsm to 50gsm

Status: 50gsm paper successfully produced, converted and productised; Project completed ahead of time (Q3 2013)

Program: Alternative wood species; Team (LSTC+ESPB)

Objective: Wax and dye impregnation for novel, fast gown plantation alternative wood species (mangium, A., UK & JK poplar, matti, semul); Optimisation of formulation costs for conventional treatment.

Status: Bulk scale implementation in progress; multiple-wood species pencil making achieved; IP secured.

Program: Tarnishing; Team (LSTC+PSPD+PPB+CBSC)

Objective: Study root cause/mechanism of blackening of gold print in cigarette board; solution for elimination of tarnishing

Status: Mechanism of oxidation established; solution (anti-oxidants addition to bronze ink) established in lab scale; Large scale trials to be initiated.
Nano cellulose: Results promising in increasing strength/filler in papermaking; cigarette filter making in progress – incorporation to augment biodegradability.
Shockwave Technology: Partially tested this IISc developed technology for pencil making.
Fibre Substrate – Cosmetic Applications: Platform project proposed; Novel products conceptualised and being studied 
Neem in pulp and papermaking: Application as fungicidal and augmenting light fastness in paper
Biosciences – PCPB
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