APPLICATION  FOR CONSIDERING CASES UNDER THE CAREER ADVANCEMENT SCHEME

SENIOR SCIENTIST TO PRINCIPAL SCIENTIST 

(KERALA AGRICULTURAL UNIVERSITY)

1. Name




:  Dr. P.P. Joy


2. Designation



:  Asst. Professor (Selection Grade)


3. Discipline




:  Agronomy


4. Division/ Section



:  AMPRS, Odakkali


5. Date of Birth



:  05-02-1958


6. Date from which Ph. D. 

       degree acquired



:  28-02-2004


7. Date of joining the KAU


:  17-10-1984


8. Date of joining the Station

:  08.06.2003


9. Date of joining in the grade

       of Sr. Scientist (Rs. 12,000- 18,300) 
:  28-02-2004


10.    i) Date from which scale of

             Rs. 8000-13,500/- is held

:  11.08.1987


         ii) Date from which scale of

             Rs.10,000-15,200/- is held

:  29.12.1989


        iii) Date from which scale of

             Rs.12,000-18,300/- is held
 
:  29.12.1997


11. Specific achievements in Research/Teaching/Extension :

a. Research (Station-wise)
	REGIONAL AGRICULTURAL RESEARCH STATION, PATTAMBI (17.10.1984 TO 10.8.1987)

Pulse Improvement: In variety evaluation trials V-16 and DPI-1243 cowpea types were found to be high yielders during both kharif and rabi. Consumer preferred red seeded Krishnamony cowpea was the best for summer rice fallows. IIHR-6-1-B was a superior vegetable cowpea. LBG-17 black gram was an excellent yielder and resistant to pulse beetle in rabi. 

Pulse Management: Optimum time of planting of grain cowpea is from 30 June to 15 July. Irrigation followed by weed control and fertilizer application significantly increased grain yield of summer cowpea while rhizobium inoculation and plant protection did not have significant effect. Relay cropping of kharif rice with rabi black gram is the best for moisture scarce areas.

KVK, PATTAMBI (11.8.1987 TO 30.9.1988)
Extension: Imparted one day training to farmers on agriculture, conducted demonstrations, prepared audio-visual aids, broadcast radio talks, organized science and youth clubs, conducted study tours, distributed vegetable seeds and sold KAU publications. Surveyed farm families (100 Nos.) and found non-use of lime.

AROMATIC & MEDICINAL PLANTS RESEARCH STATION, ODAKKALI (1.10.1988 TO 31.8.1989)

Lemongrass: Determination of leaf area from length and breadth has been stndardised for small sample L x B x 0.6132, for large samples Leaf dry weight x 164.9444. Cymbopogon flexuosus is most suited and adapted to Kerala than Jammu C. pendulus – RRL-16 and American C. citratus – OD-439. Planting slips followed by transplanting 25 days old seedlings is better than broadcasting or dibbling. Application of inorganic fertilizers though increases herb yield, does not increase oil yield significantly.

Palmarosa: Application of lime has no response, may be tolerant to acid soils, pH 5.5-6.5. Among N fertilizers, slow release coated fertilizers have no advantage over urea. Application of 40 kg each of P2O5and K2O increases oil yield though not significantly. Thathimalangatha grass is a promising source of geraniol and a substitute for palmarosa. 

AT RICE RESEARCH STATION, MONCOMPU (1.9.1989 TO 5.10.1991)

Herbicide treatments pretilachlor (0.75 kg ai/ha) and anilophos (0.4 kg ai/ha)  were more economical than hand weeding based on marginal benefit-cost ratio in transplanted rice.

PMT: Rice responds to applied fertilizers only during rabi. Among the three major nutrients, only N produced a significant response. Straw incorporation and lime application had no measurable effect on yield. Soil test recommendation over-predicts the need for lime and it appears less economic.

Time of K application significantly improved grain and straw yields during kharif, with K applied at Basal + Tillering yielding the maximum. Levels had no difference.

Butachlor (1kg ai/ha) was most economical and best suited to wetland rice.

Applying butachlor 50 EC at 1kg ai/ha 6 DAT was most economical for controlling weeds in transplanted rice.

2,4-D 0.8 kg ai/ha at 20 DAS/T and pyrazo sulfuron ethyl 0.01 kg ai/ha 6 DAS/T effectively control broad-leaved weeds and sedges whereas their combinations with butachlor 1.5 kg ai/ha at 6 DAS/T sprayed on a thin film of water control a broad spectrum of weed flora both in direct sown and transplanted rice. Oxadiazon is effective in direct sown rice. Pretilachlor 0.75-1.0 kg ai/ha and anilophos 0.4-0.6 kg ai/ha at 6 DAT are very useful in transplanted rice but they cause severe scorching in direct sown rice.

Continous application of same/similar herbicides may lead to infestations of tolerant weeds particularly perennials which are difficult to control with herbicides. Hence, herbicides should not be considered as substitute for other weed control practices but as supplements. Therefore, integrated weed control practices are essential not only for satisfactory weed control but also for minimizing establishment and spread of perennial weeds.  

AROMATIC & MEDICINAL PLANTS RESEARCH STATION, ODAKKALI (6.10.1991 – 26.12.1999)

Package of practices for major aromatic and medicinal crops have been standaridized Distillation methods for various essential oil yielding crops have been standardized. Methods of long term storage of essential oils have been  developed.    

Cinnamon (Cinnamomum verum Presl.) type collection of 234 accessions at Aromatic and Medicinal Plants Research Station, Odakkali was evaluated for   growth, yield and quality parameters for four years from 1992. The yields of eugenol and leaf oil were primarily associated with leaf yield which was positively correlated with canopy spread and plant height.  Large leaf size and intense purple colour of flushes were by and large wild characteristics in cinnamon.   Selection for improvement in leaf oil or eugenol yield can be attempted indirectly using leaf yield which is governed mostly by canopy spread. The accession ODC-130 was identified to be the most promising followed by  ODC-10 and ODC-67.  A eugenol-rich leaf oil yielding cinnamon variety Sugandhini (ODC-130) with a leaf oil yield of 300 ml/tree/yr, oil recovery 1.6% on fresh weight basis (3.7% on dry weight basis) and eugenol 94% is recommended for leaf oil.  
Both mother and finger rhizomes can be utilized for planting in kacholam. Use of seed bits of size 5-7g is found to give maximum yield of rhizome and will economize the seed rate. 
A herbal garden comprising of about 450 species of medicinal plants have been stablished. Suitability of cultivation of various medicinal plants in coconut garden was demonstrated. 
The ICAR project on Standardisation of agrotechniques in lesser known aromatic and medicinal plants of Zingiberaceae could evolve the agronomic practices of Alpinia galanga, Curcuma zedoaria and Kaempferia rotunda of Zingiberaceae. Twelve species of Zingiberaceae available in the Western Ghats were collected and established in the herbal garden of the Aromatic and Medicinal Plants Research Station, Odakkali. Growth, yield and quality parameters of selected species were studied. Market survey and quality evaluation of crude drug of selected species were undertaken. The status of research on zingiberaceous plants was reviewed. Future areas of research are also suggested.
Alpinia calcarata rhizomes are used in many formulations that stimulate digestion, purifies blood, improves voice and maintains vigour. It is a perennial herb growing up to a metre producing around 24 suckers/plant/year. Fresh rhizome yields of 23t/ha (6t/ha dry) is obtained by planting 1-1.5t/ha of seed rhizomes at 40 x 30 cm spacing with 20t/ha of FYM or 100:50:50 kg N:P:K/ha/year and harvesting between 36 and 42 months after planting. Application of biofertilisers, green manuring and mulching are beneficial for further improving the yields. Both rhizome (0.22%) and root (0.55%) contain essential oil. 
Curcuma zedoaria (wild turmeric or kastoorimanjal of commerce) is used as appetizer, tonic, blood purifier and cosmetic. It is useful in flatulence and dyspepsia and also for worms and skin diseases. It produces maximum yield of rhizome (28 t/ha), essential oil (0.33%) and oeoresin (5.5%) when 1.5 t/ha of seed rhizomes are planted at 60 x 40 cm spacing with the receipt of pre-monsoon showers in May and harvested in January. Application of 20t/ha of FYM, 100:50:50 kg N:P:K/ha, biofertilisers, green manuring and mulching maximize the yields.
Kaempferia rotunda (Chengazhinirkizhangu) is useful for inflammations, wounds, ulcers, blood clots, tumours and cancerous swellings. It helps to improve complexion and cure burning sensation, mental disorders and insomnia. Fresh rhizome yield of 13 t/ha is obtained under rainfed conditions by planting the seed rhizome at 20 x 20 cm spacing with adequate mulching and organic manure application as in the case of Alpinia calcarata.
A study on the effect of drying and storage methods on the quality of Kaempferia rotunda rhizome conducted at the Aromatic and Medicinal Plants Research Station, Odakkali (Kerala Agricultural University) during 1996-1999 revealed that drying of sliced rhizomes for four days in sun ensures best preservation. However, an additional expenditure is involved in slicing the rhizomes. Satisfactory results are obtained when whole rhizomes sun dried for four days and stored in gunny bag. The latter method offers substantial savings in processing cost. Considering the economics and practicability, storage of whole rhizome in gunny bags after sun drying for four days is recommended. Still better results can be expected if the moisture content of the whole rhizome is further brought down by prolonged sun drying.

Doing Ph. D. course work On study leave at COH, Vellanikkara (27.12.1999 TO 30.11.2000)

AROMATIC & MEDICINAL PLANTS RESEARCH STATION, ODAKKALI (1.12.2000 – 17.6.2002)

Agrotechnological practices for quality crude drug production in nilappana (Curculigo orchioides Gaertn.) 
Black musli or Nilappana (Curculigo orchioides Gaertn.) of Amaryllidaceae, an ayurvedic dasapushpa and a rejuvenating and aphrodisiac drug is on the verge of extinction and it needs to be conserved and cultivated.
The rhizome develops upward. It is slow growing, less competitive and poor yielding. It cannot withstand weed competition and rodent attacks. Hence, appropriate control measures are essential for successful cultivation. 

Curculigo orchioides has an active growth phase for 7 months, after which it could be harvested for quality rhizome

Panamkuzhi biotype is comparatively better for cultivation and quality drug formulations 
Curculigo orchioides is a shade loving plant and its growth, yield and quality are best under 25% shade at 10 x 10 cm spacing

Organic manure and fertilizer in 75:25 proportion is ideal for best yield and quality

Poultry manure is the best nutrient source for highest rhizome yield

With this agrotechnology, over  2.5 t ha-1 of fresh (1.0 t dry) good quality rhizome can be produced 

Crude drug from High Ranges of  Kerala is superior in quality

There exists large variability in the market samples and there is need for proper standardisation of quality in crude drug

Developed POP for Curculigo orchioides
 AT REGIONAL AGRICULTURAL RESEARCH STATION, PATTAMBI (18.6.2002 TO 7.6.2003)

Line sowing + 100% NPK recorded higher grain yield which was on par with the treatments involving NPK indicating that  inorganic fertilizer is inevitable for boosting the yield of upland rice Swarnaprabha.

Transplanting with green leaves 5t/ha, Factomfos 100 kg/ha basal and Urea 45 DAT recorded the highest yield of 4262 kg/ha

50% of the recommended N is sufficient for both very early and early varieties in kharif season.  Under very early type, IET-16933 gave the highest yield of 2790 kg/ha which was on par with 2758 kg/ha produced by local check Annapoorna.  Among the early varieties IET-17037 recorded the highest grain yield of 2647 kg/ha which was on par with 2588 kg/ha produced by the local check Kanchana.

FYM 10 t/ha had significant effect on grain yield.  Maximum grain yield was recorded when fertilizers were applied at 150% (of 70:35:35 kg/ha) both in kharif and rabi seasons for Jyothi

Inter cropping with green manure is feasible in dry sown rice.  Growing of pulse crops like cowpea, green gram and horse gram ensured green matter addition to the soil.

SSP, Rajphos and Udaiphos were on par as a source of phosphorus for irrigated rice

Pyrazosulfuron ethyl 50WP, 0.025 kg ai/ha 8-10 DAT and Butachlor (Machete) 20WP, 0.938, 3 DAT followed by Almix 50EC, 0.004, 21-25 DAT were the choice herbicides for transplanted rice 

Almix + Butachlor and Butachlor alone were also effective in checking weed growth 

Butachlor 1.25 kgai/ha+1hand weeding, Pretilachlor 0.7kgai/ha + Butachlor post emergent, Line sowing 20x10cm + Pretilachlor + row weeding controlled weeds efficiently 

Butachlor +Propanil, Pyrazosulfuron ethyl and Halosulfuron methyl  though showed slight  crop toxicity  were  effective for weed control in direct sown rice under puddled condition.  Toxicity was low with Almix. 

Halosulfuron methyl 75WG is effective against sedges and broad leaved weeds.  NC-319 75WG @ 45 g ai/ha and @ 37.5 g ai/ha at 6DAT were on par with two hand weeding at 15 and 30 DAT in transplanted rice 

In a well-prepared and managed rice nursery weed infestation is very low and hardly there exists any need for weed control

AROMATIC & MEDICINAL PLANTS RESEARCH STATION, ODAKKALI (8.6.2003 –Till date) 

Executing the ICAR adhoc scheme ”Development of lemongrass oleoresin for flavouring”
Associating with the implementation of other externally aided and KAU research and development schemes

Functioning as the Farm i/c


b. Patents applied/ obtained or implementable Technology generated: 
cowpea varieties V-16 and DPI-1243 types were proved to be high yielders during both kharief and rabi. Consumer preferred red seeded Krishnamony cowpea was the best for summer rice fallows. IIHR-6-1-B was a superior vegetable cowpea. LBG-17 black gram was an excellent yielder and resistant to pulse beetle in rabi. 

Optimum time of planting of grain cowpea is from 30 June to 15 July. Irrigation followed by weed control and fertilizer application significantly increased grain yield of summer cowpea while rhizobium inoculation and plant protection did not have significant effect. Relay cropping of kharief rice with rabi black gram is the best for moisture scarce areas.
Various herbicide technologies were developed for weed control in transplanted and direct own rice in Kuttanad. Pretilachlor (0.75 kg ai/ha), anilophos (0.4 kg ai/ha) and butachlor (50 EC at 1kg ai/ha 6 DAT)  were more economical than hand weeding based on marginal benefit-cost ratio in transplanted rice. 2,4-D 0.8 kg ai/ha at 20 DAS/T and pyrazo sulfuron ethyl 0.01 kg ai/ha 6 DAS/T effectively control broad-leaved weeds and sedges whereas their combinations with butachlor 1.5 kg ai/ha at 6 DAS/T sprayed on a thin film of water control a broad spectrum of weed flora both in direct sown and transplanted rice. Oxadiazon is effective in direct sown rice. Pretilachlor 0.75-1.0 kg ai/ha and anilophos 0.4-0.6 kg ai/ha at 6 DAT are very useful in transplanted rice but they cause severe scorching in direct sown rice.

Rice responds to applied fertilizers only during rabi in Kuttanad. Among the three major nutrients, only N produced a significant response. Straw incorporation and lime application had no measurable effect on yield. Soil test recommendation over-predicts the need for lime and it appears less economic.

The cultivation, distillation and oil extraction technology, storage and quality of various tropical aromatic plants were standardized.

A eugenol-rich leaf oil yielding cinnamon variety Sugandhini (ODC-130) with a leaf oil yield of 300 ml/tree/yr, oil recovery 1.6% on fresh weight basis (3.7% on dry weight basis) and eugenol 94% was released.  

The ICAR project on Standardisation of agrotechniques in lesser known aromatic and medicinal plants of Zingiberaceae could evolve the agronomic practices for Alpinia galanga, Curcuma zedoaria and Kaempferia rotunda of Zingiberaceae.
Agrotechnology for cultivation of medicinal plants suited to Kerala was developed. Optimum seed rate, viability of seeds, planting density, methods of planting, fertilizers and manuring practices, nutrient uptake and requirement, weed control measures, nursery techniques, harvesting stage and techniques, post-harvest handling requirement etc. of many aromatic and medicinal plants were standardized.

c. Courses designed & taught
: Nil
d. Transfer of technology

Dissemination of technology is efficiently carried out through regular farmer-contact programmes, correspondence, and newspapers, audio and visual media and serving as resource persons in various training programmes for extension officers and farmers arranged by different agencies in the state. Village adoption programmes, lab-to-land programmes, conduct of Agri-clinics and training programmes are also resorted to. Participation in national and international fairs and exhibitions is made use of. On farm demonstrations and adaptive trials with medicinal plants were conducted in farmers’ fields. 
e. Projects/proposals processed

Prepared or associated with the preparation of the following externally aided research and development projects for funding by various agencies.
	Project title
	Funding Agency
	Outlay (Rs. Lakhs)
	Term Years
	Proposal year

	Central scheme for  development and cultivation of medicinal plants (Phase I)
	Ministry of Health & Family Welfare, Govt of India. 
	5.0
	1
	1990

	Central Sector Scheme on development and cultivation of aromatic and medicinal plants
	Ministry of Agriculture, Govt. of India
	6-10/yr
	continuing
	1992

	National Watershed Development Project for Rainfed Areas


	Ministry of Agriculture, Govt. of India                           
	6.00
	
	1992

	Central scheme for  development and cultivation of medicinal plants (Phase II) 
	Ministry of Health & Family Welfare, Govt of India. 
	5.0
	1
	1993

	Standardisation of  agrotechniques in lesser known aromatic  and medicinal plants of Zingiberaceae
	ICAR
	6.37
	3
	1995

	NWDPRA Scheme for selected watershed of Ernakulam district
	Govt. of Kerala
	2.4
	1
	1997

	Central Sector Scheme on development of agrotechinques for medicinal plants used in ayurveda, sidda unani and homeopathy
	GOI – (Min. of Health & Family Welfare
	13.0
	3
	1998

	Studies on Conservation, Propagation and Development Physiology of Gymnema 
sylvestre. R. Br.
	NATP
	57.46
	3
	1999

	Quality variations in Holostemma ada-kodien due to domestication and management


	NATP
	29.41
	3
	1999

	Conservation, domestication and cultivation of the medicinal plants holostemma, plumbago and alpinia
	NATP
	45.26
	3
	1999

	Habitat analysis, domestication and finger printing of holostemma, plumbago and alpinia species
	NATP
	49.78
	3
	1999

	Development of agrotechniques for selected medicinal plants used in Ayurveda
	National Medicinal Plants Board
	
	3
	2001

	Residues of imidacloprid, carbendazim, propiconazole and hexaconazole in vegetables and banana
	Kerala Horticulture Development Programme 

PDR Bhavan, Fore Shore Road, Cochin –16
	14.80
	3
	2001

	Development and cultivation of selected medicinal plants in kerala
	Ministry of Health & Family Welfare, Govt of India. 
	64.35
	3
	2001

	Quality evaluation of raw drugs of selected medicinal plants in kerala
	Ministry of Health & Family Welfare, Govt of India. 
	43.90
	3
	2001

	Development of food flavours from lemongrass oleoresin
	NATP
	42.25
	3
	2001

	Sustainable management of plant biodiversity on medicinal plants
	NATP
	
	1
	2002

	Testing the efficacy of APSA- 80 as a wetting agent against specific pest & Disease of selected crops
	AMAY India Enterprises
	
	2
	2002

	Participatory technology development for sustainable natural resource utilisation and livelihood support through agriculture related activities in Eramalloor Thodu water shed
	Planning and Economic Affairs Dept. of Kerala state
	
	3
	2002

	Development of lemongrass oleoresin for flavouring
	ICAR
	15
	3
	2002

	Phytochemical, Agronomic and Biotechnological Interventions for Quality Herbal Products from Plumbago indica Linn
	DBT
	83.36
	3
	2002

	Development of agrotechniques 

For selected medicinal plants used in ayurveda
	The department of ISM & Homoeopathy

Ministry of health and family welfare
	19.56
	3
	2002

	Studies on the sourcing, quantity, quality and pricing of crude drugs used by Indigenous systems of medicine in Kerala
	Medicinal Plants Board
	27.29
	3
	2002

	Development of agrotechniques for selected medicinal plants used in Ayurveda
	Medicinal Plants Board
	25.94
	3
	2002

	Survey and documentation of the pests and diseases of the medicinal plants of Kerala and their management using botanicals
	Medicinal Plants Board
	21.09
	3
	2002

	Augmenting facilities of analytical laboratory at Aromatic and Medicinal Plants Research Station, Odakkali for analysis of toxic contaminants in medicinal plants and raw drugs for validation and certification of farmers produce
	Medicinal Plants Board
	27.29
	3
	2002

	Development of agrotechniques for quality production of Asparagus racemosus Willd., Ocimum sanctum Linn. and Piper longum Linn.
	Medicinal Plants Board, Government of India
	29.74
	3
	2002

	Development of agrotechniques in selected  medicinal trees of  Kerala
	Kerala State Council for Science, Technology and Environment
	9.85
	3
	2004

	Phenology and adaptability analysis  of  selected endangered medicinal trees of  Kerala
	Government of Kerala Agri-Export Zone for Medicinal Plants
	20.23
	5
	2004

	Establishment of Herbal Garden 
	Agri-Export Zone for Medicinal Plants,  Government of Kerala
	36.47
	3
	2004

	Establishment of Nursery centre for quality planting material production of medicinal plants 
	Agri-Export Zone for Medicinal Plants,  Government of Kerala
	182.06


	3
	2004

	Establishment of an NABL Accredited Laboratory for Testing and Certification of Herbal Drugs at AMPRS, Odakkali
	Agri-Export Zone for Medicinal Plants,  Government of Kerala
	174.78
	3
	2004

	Training and education of persons/groups engaged in collection of medicinal plants from wild sources 
	Agri-Export Zone for Medicinal Plants,  Government of Kerala
	84.49
	3
	2004

	Development of database and website on medicinal and aromatic plants of Kerala
	Agri-Export Zone for Medicinal Plants,  Government of Kerala
	14.60
	3
	2004


f. Monitoring of Projects/Schemes/activities including utilization of funds

As Principal/Associate Investigator monitored the following projects
	Project title
	Funding Agency
	Outlay (Rs. Lakhs)
	Term (Years)
	Proposal year
	Sanction year
	Final report year

	Central scheme for  development and cultivation of medicinal plants (Phase I)
	Ministry of Health & Family Welfare, Govt of India. 
	5.0
	1
	1990
	1991
	1993

	Central Sector Scheme on development and cultivation of aromatic and medicinal plants
	Ministry of Agriculture, Govt. of India
	6-10/yr
	continuing
	1992
	1993
	-

	National Watershed Development Project for Rainfed Areas


	Ministry of Agriculture, Govt. of India                           
	6.00
	3
	1992
	1993
	1997

	Central scheme for  development and cultivation of medicinal plants (Phase II) 
	Ministry of Health & Family Welfare, Govt of India. 
	5.0
	1
	1993
	1994
	1996

	Standardisation of  agrotechniques in lesser known aromatic  and medicinal plants of Zingiberaceae
	ICAR
	6.37
	3
	1995
	1996
	1999

	NWDPRA Scheme for selected watershed of Ernakulam district
	Govt. of Kerala
	2.4
	1
	1997
	1998
	1999

	Central Sector Scheme on development of agrotechinques for medicinal plants used in ayurveda, sidda unani and homeopathy
	GOI – (Min. of Health & Family Welfare
	13.0
	3
	1998
	1999
	2003

	Development of agrotechniques for selected medicinal plants used in Ayurveda
	National Medicinal Plants Board
	11.0
	3
	2001
	2002
	2005

	Participatory technology development for sustainable natural resource utilisation and livelihood support through agriculture related activities in Eramalloor Thodu water shed
	Planning and Economic Affairs Dept. of Kerala state
	6.0
	3
	2002
	2003
	2004

	Development of lemongrass oleoresin for flavouring
	ICAR
	15
	3
	2002
	2003
	2006


12. Published work during the assessment period


(i) Research Publications

	1.
	Joy, P.P. 1985. Azolla: Potentials and limitations. Science Reporter, 22(5): 310.

	2.
	Joy, P.P. and Havanagi, G.V. 1985. Effect of different levels of nitrogen, phosphorus and azolla on rice. Int. Rice Res. Newsl. 10(4):25-26.

	3.
	Joy, P.P., Rajaram, K.P. and James, K.I. 1986. A rice-grain legume cropping system. Int. Rice Res. Newsl. 11(6): 37-38.

	4.
	Joy, P.P. and Havanagi, G.V. 1988. Studies on the integrated use of fertiliser Nitrogen, Phosphorus and azolla biofertilizer on rice. Mysore J. agric. Sci. 22(2):436-443.

	5.
	Joy, P.P. and Havanagi, G.V. 1989. Effect of nitrogen, phosphorus and cropping method on azolla productivity. Int. Rice Res. Newsl. 14(3):28-30.

	6.
	Thomas, J.,  Joy,  P.P. and Geetha, K. 1989. Optimum method of planting in lemongrass.  Indian Perfumer, 33(2):102-103.

	7.
	Joy,  P.P.  and Thomas, J. 1990. Determination of  leaf  area  in lemongrass. Indian Perfumer, 34(1):14-19.

	8.
	Thomas,   J.,  Geetha,  K.  and  Joy,  P.P.   1990.  Comparative performance of lemongrass species. Indian   Perfumer, 34(3):171-172.

	9.
	Thomas,  J.,  Geetha, K. and Joy, P.P. 1990. Effect of  lime  and   nitrogen  sources on the yield and quality of palmarosa.  Int. J.  Trop. Agri., 8(1):29-31.

	10.
	Joy, P. P., Syriac, E.K., Nair, N.P., Nair, P.K.C. and Joseph, C.A. 1991. Weed control economics in transplanted rice. Int. Rice Res. Newsl. 16(6):26.

	11.
	Joy, P.P., Bridgit, T.K. and Neema, V.P. 1991. Input contribution in summer cowpea. Legume Research, 14 (1):33-36.

	12.
	Joy, P.P., Syriac, E.K., Nair, N.P., Nair, P.K.C. and Joseph, C.A 1991. Weed control in wetseeded rice in Kerala, India. Int. Rice Res. Newsl. 16(6):25

	13.
	Syriac, E.K., Joy, P.P., Nair, N.P., Girija, D. and Joseph, C.A. 1991. Effect of potassium application levels and time on rice. Int. Rice Res. Newsl. 16(6):18

	14.
	Joy, P. P., Syriac, E.K. and Nair, N.P. 1992. Studies on chemical weed control in transplanted rice in Kerala. Proc. Fourth Kerala Science Congress, Thrissur, 27-29 Feb, 1992, pp. 90-93.

	15.
	Joy, P. P., Syriac, E.K., Nair, N.P. and Joseph, C.A. 1992. Evaluation of herbicides for transplanted rice in Kerala, India. Int. Rice Res. Newsl. 17(2):29.

	16.
	Joy, P. P., Syriac, E.K., Nair, P.K.C., Ittyaverah, P.J. and Joseph, C.A. 1992. Long-term effect of inorganic fertilisers, lime and straw on lowland rice of Kerala. Int. Rice Res. Newsl. 17(3):16.

	17.
	Bridgit, T.K., Neema, V.P. and Joy, P.P. 1993. Response of cowpea genotypes to dates of sowing. J. Trop. Agri. 31(2):266-268.

	18.
	Thomas, J., Joy, P.P., Mathew, S and Kuriakose K. P. 1993. High production technology for tropical essential oils. Indian Perfumer 37(1): 29 - 34

	19.
	Skaria, B.P., Thomas, J., Mathew, S. and Joy, P.P. 1997. Record of the Red Pierrot, Talicada nyseus (Guerin), (Lycaenidae: Lepidoptera) on Kalanchoe spp. In Kerala. Insect Env. 3(3):72-73

	20.
	Joy, P. P,  Thomas J.,   Mathew, S., and Skaria, B. P. 1998. Medicinal Plants. Aromatic and Medicinal Plants Research Station, Odakkali, Asamannoor PO, Kerala.

	21.
	Joy, P. P,  Thomas J., and Mathew, S. 1998. Cinnamon (Cinnamomum verum Presl.) for flavour and fragrance. PAFAI Journal, 20(2):37-42.

	22.
	Joy, P. P,  Thomas J., Mathew, S. and Ibrahim K. K. 1998. Growth, leaf oil yield and quality investigations in cinnamon (Cinnamomum verum). J. Med. Arom. Pl. Sci., 20(2):401-406.

	23.
	Thomas J., Joy, P. P., Mathew, S.,  Skaria, B.P. 1998. Indigenous less-known essential oils - A perspective. PAFAI Journal, 20(1):13-20.

	24.
	Thomas, J., Joy, P. P., Mathew, S. and Skaria, B. P. 1999. Development of Medicinal and Aromatic Plants- Outlook for the next millennium. Indian J. Arecanut, Spices and Medicinal Plants, 1(2):38-41.

	25.
	Joy, P. P. and  Thomas J. 1999. Glory lily (Gloriosa superba)- A medicinal plant. Indian J. Arecanut, Spices and Medicinal Plants, 1(2):65-66.

	26.
	Thomas, J., Joy, P. P., Mathew, S. and Skaria, B. P. 2000. Plant sources of aroma chemicals and medicines in India. Chemical Industry Digest (Special millennium issue) 104-108. 

	27.
	Joy, P.P., Thomas, J., Mathew, S. and Skaria, B.P. 2001. Influence of harvest duration on the yields of rhizome, root, shoot and their oils in Alpinia galanga. J. med. arom. Pl. Sci. 23(3):341-343

	28.
	Joy, P.P,  Thomas J., Mathew, S., and Skaria, B.P. 2002. Agrotechniques for the cultivation of Curcuma zedoaria (Berg.) Rosc. Ancient Sci. Life 21(4):260-267
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	Skaria, B.P.,  Joseph, R., Mathew, G.,  Mathew, S.  and Joy, P.P. 2004.  Stevia – a sweet herb. Indian Journal of Arecanut, Spices and Medicinal Plants.  6(1): p.24-27


(ii) Other Publications/ Presentations in Conferences/ Seminars

	1.
	Syriac,  E.K.,  Joy,  P.P.,  Koruth,  A.  and  Nair,  M. S. 1990.  Agrotechniques for rice production. In Aravindakshan, M. and Nair, R.R. (Eds.). 1990. Five Decades of  Rice  Research   in  Kuttanad.  Kerala Agricultural University, Trichur. pp.34-50.

	2.
	Syriac, E.K., Joy, P. P., Nair, N.P. and Joseph, C.A. 1992. Potassium management in transplanted lowland rice. Proc. Fourth Kerala Science Congress, Thrissur, 27-29 Feb, 1992, pp. 110-111.

	3.
	Joy, P. P., Syriac, E.K., Ittyaverah, P.J. and Joseph, C.A. 1993. Herbicide technology for weed control in lowland rice of Kerala. Proc. Fifth Kerala Science Congress, Kottayam, 28-30 Jan, 1993, pp. 135-137.

	4.
	Syriac, E.K., Joy, P. P., Ittyaverah, P.J. and Mathew, R. 1993. Efficacy of herbicides for weed management in Kuttanad rice fields. Proc. Fifth Kerala Science Congress, Kottayam, 28-30 Jan, 1993, pp. 189-190.

	5.
	Joy, P. P., Thomas, J., Mathew, S. and Jose, G. 1996. Elite cinnamon types for leaf oil and eugenol. Proc. eighth Kerala Sci. Cong. 27-29 Jan 1996, Kochi. pp. 143-144.

	6.
	Joy, P. P., Thomas J. and Mathew, S. 1998. Growth and yield correlations in cinnamon (Cinnamomum verum Presl.). Proc. 10th Kerala Science Congress, 2-4 Jan 1998, Kozhikode, pp 196-198.

	7.
	Thomas J., Joy P. P. and Mathew, S. 1998. Subsurface dike for ground water conservation. Proc. 10th Kerala Science Congress, 2-4 Jan 1998, Kozhikode, pp 510-512.

	8.
	Thomas J., Mathew, S.,  Joy, P. P., Skaria, B.P. 1998. Genetic resources and diversity in lemongrass in Kerala. Paper presented at the Golden Jubilee National Symposium on Spices, Medicinal and Aromatic Plants: Biodiversity Conservation and Utilisation, 10-12 Aug 1998, Calicut, Kerala.

	9.
	Thomas J., Mathew, S.,  Joy, P. P., Skaria, B.P. 1998. Problems of essential oil industry in Kerala. Paper presented at the brain storming session on “Aromatic Crop Industry at Cross Roads”, Indian Institute of Horticultural Research, Hasserghatta, Bangalore, 24 July 1998.

	10.
	Joy, P.P., Thomas, J., Mathew, S. and Skaria, B.P. 2001. Scope of medicinal, aromatic and dye yielding crops in Kerala. National seminar cum workshop on “Scope of medicinal, aromatic and dye yielding crops in dry land agriculture”, 11-13 Dec 2001, CRIDA, Hyderabad-500 059

	11.
	Thomas, J., Joy, P. P., Mathew, S. and Skaria, B. P. 2002. Under-exploited herbal spices of high medicinal value. Souvenir of National consultative meeting for accelerated production and export of spices, May 29-30, 2002, Calicut. Directorate of Arecanut and Spices Development, (Dept. of Agri. & Coop.), Min. of Agri., GoI, Calicut-673 005, pp. 67-71.

	12.
	Joy, P.P,  Thomas J., Mathew, S., and Skaria, B.P. 2002. Effect of drying and storage methods on the quality of Kaempferia rotunda rhizome. Proc. 14th Kerala Sci. Congr., Kochi, 29-31 Jan 2002, pp. 165-168

	13.
	Joy, P.P., Balachandran, P.V. and Mathew, G. 2002. Integrated nutrient management studies on the growth and yield of rice in the humid tropic Oxisols. National symposium on Priorities and strategies for rice research in high rainfall tropics, 10-11 Oct 2002. Abstract of contributed papers, Abstract No.RA-45, RARS, Pattambi, KAU, pp. 45-46

	14.
	Mathew, S., Joy, P. P., Mathew, G. Skaria, B. P., and Thomas, J. 2003. Standardisation of quality control of herbal drugs. Proc. Seminar Evolving action plan to facilitate the development and utilisation of medicinal plants, 19 July 2003, KINFRA, Thiruvananthapuram-695 010

	15.
	Skaria, B. P., Mathew, S., Mathew, G. and Joy, P. P. 2003. Constraints and strategies for the development of medicinal and aromatic crops in India. National seminar on New perspectives in spices, medicinal and aromatic plants, 27-29 Nov 2003, ICAR Complex for Goa, Old Goa 403 402. Abstract 251

	16.
	Mathew, G.,  Skaria, B.P.,  Thomas, J., Mathew, S. and Joy, P.P. 2003.  Agrotechniques of selected medicinal plants suited for homesteads of Kerala.  Abstract of papers.  National workshop on Homestaed farming. March 6-7, 2003. Kerala Agricultural University, Farming System Eresarsch Satiaion, Sadanadapuram. P.2

	17.
	Skaria, B.P.,  Joseph, R., Joy, P.P., Mathew, S. and Mathew, G.  2004. Myristica contorta warb. – A potential wild nutmeg species for root stock and hybridization.  Proceedings of National  Seminar on ‘Research and development in production, protection, quality, processing and marketing of medicinal and aromatic plants. Feb 27-29, 2004. p. 82


13. Participation in Seminar/Symposia/Conference etc.
Regional workshop cum training for KVKs/TTCs in Kerala (ICAR) from 31 Dec 1987 to 3 Jan 1988 at KVK, Mithranikethan, Vellanad, Trivandrum. (Extn(3)94203/87 dt.6.2.88 of DE, Kerala Agricultural University)

National Symposium on Rice in wetland ecosystem, 19-21 Dec 1990, RRII, Kottayam. (R1/67194/90 dt. 12.12.1990 of DR, Kerala Agricultural University)

Fourth Kerala Science Congress, Thrissur, 27-29 Feb. 1992. (R1/65441/91 dt.20.2.1992 of DR, Kerala Agricultural University)

National Seminar on Tropical Essential Oils, EOAI, KAU & Spices Board, Cochin, 18-19 Sept. 1992. (R8-61634/92/L.Dis. dt. 7.11.1992 of DR, Kerala Agricultural University)

Fifth Kerala Science Congress, Kottayam, 28-30 Jan. 1993. (R1/64200/92 dt.16.1.1993 of DR, Kerala Agricultural University)

Training on Email and Internet, 12-13 March 1998 at DISC, KAU. (R7/65052/98 dt.4.3.1998 of DR, Kerala Agricultural University)

National Seminar cum Workshop on Scope of Medicinal, Aromatic and Dye Yielding Crops in Dryland Agriculture, 11-13 Dec 2001, Centre of Excellence for Training, CRIDA, Hyderabad-500059. (R1/71092/2001 dt.27.11.2001 of DR, Kerala Agricultural University)

International Year of Rice 2004. Science – Society Interface on Medicinal and Aromatic Rices of Kerala to be held at RARS, Pattambi from 20 to 21 August 2004. 

Consultation on natural resources of Kerala on 7 September 2004 at Kerala Agricultural University, College of Horticulture, KAU PO, Thrissur-680

ICAR National Symposium on Input Use Efficiency in Agriculture- Issues and Strategies, Kerala Agricultural University, Thrissur, 25-27 November 2004. (R1/68569/04 dt.19.11.2004 of DR, Kerala Agricultural University) 
14. Extension & field outreach activities.

Imparted training to farmers on various aspects of agriculture, conducted demonstrations, prepared audio-visual aids, broadcast radio talks, TV programmes, organized science and youth clubs, conducted study tours, distributed vegetable seeds, sold KAU publications and surveyed farm families. Good liaison is maintained with farmers, traders and the user industry. Dissemination of technology is efficiently carried out through regular farmer-contact programmes, correspondence, and newspapers, audio and visual media. Village adoption programmes, lab-to-land programmes, conduct of Agri-clinics and training programmes are integral part of the extension activities. Participation in national and international fairs and exhibitions is a regular feature. On farm demonstrations and adaptive trials with medicinal plants were conducted in farmers fields. Served as resource persons in various training programmes for extension officers and farmers arranged by different agencies in the state. Guided research students of other institutions and Universities in the state and outside.
15. Books/bulletin/articles published
	1.
	Joy, P.P. and Havanagi, G.V. 1993. Effect of different levels of nitrogen, phosphorus and azolla on an azolla-rice cropping system.  In Nair, R. R., Nair, K.P.V. and Joseph, C.A. (Eds.). Rice in wetland ecosystem. Kerala Agricultural University, Vellanikkara-680 654, Thrissur, Kerala. pp.71-75

	2.
	Thomas, J. Mathew, S., Kuriakose, K.P., Joy, P. P. and Jose, G. 1993. Aromatic and Medicinal Plants Research Station, Odakkali, at a glance. Kerala Agricultural University, Thrissur. 14p.

	3.
	Joy, P. P, Thomas J., Mathew, S., Jose, G. and Joseph, J. 1995. Aromatic Plants. Aromatic and Medicinal Plants Research Station, Odakkali, Asamannoor PO, Kerala.

	4.
	Thomas, J., Joy, P.P. and   Mathew, S. 1997. Cultivation and utilisation of  Kaempferia galanga Linn.  In Handa, S. S. and Kaul, M. K. (Eds.). 1997. Supplement to Cultivation and Utilisation of Aromatic Plants. RRL, Jammu, India. pp.299-305.

	5.
	Joy, P. P,  Thomas J.,   Mathew, S., and Skaria, B. P. 1998. Tropical Aromatic and Medicinal Plants. Aromatic and Medicinal Plants Research Station, Odakkali, Asamannoor PO, Kerala, India.

	6.
	Joy, P. P,  Thomas J.,   Mathew, S., and Skaria, B. P. 1998. Zingiberaceous Medicinal and Aromatic Plants. Aromatic and Medicinal Plants Research Station, Odakkali, Asamannoor PO, Kerala, India.

	7.
	Joy, P. P,  Thomas J., and Mathew, S.1999. Standardisation of agrotechniques in lesser known aromatic and medicinal plants of Zingiberaceae. Final Report of ICAR Ad-hoc Scheme. Aromatic and Medicinal Plants Research Station, Odakkali, Asamannoor PO, Kerala.

	8.
	Thomas, J., Joy, P. P., Mathew, S., Skaria, B. P., Duethi, P. P. and Joseph, T. S. 2000. Agronomic Practices for Aromatic and Medicinal Plants. Kerala Agricultural University (Aromatic and Medicinal Plants Research Station, Odakkali, Asamannoor PO) and Directorate of Arecanut & Spices Development (Min. of Agri., Govt. of India), Calicut, Kerala, India. 124p.

	9.
	Bose, T. K., Kabir, J., Das, P. and Joy, P. P. 2001. Tropical Horticulture Vol. 2. Naya Prokash, 206, Bidhan Sarani, Calcutta-700 006, India. 771 p.

	10.
	Joy, P. P,  Thomas J., Mathew, S., and Skaria, B. P. 2001. Medicinal Plants. In Bose, T. K., Kabir, J., Das, P. and Joy, P. P. 2001. Tropical Horticulture Vol. 2. Naya Prokash, 206, Bidhan Sarani, Calcutta-700 006, India. Pp 449-632.

	11.
	Joy, P. P,  Thomas J., Mathew, S., Jose, G. and Joseph, J. 2001. Aromatic plants . In Bose, T. K., Kabir, J., Das, P. and Joy, P. P. 2001. Tropical Horticulture Vol. 2. Naya Prokash, 206, Bidhan Sarani, Calcutta-700 006, India. Pp 633-733.

	12.
	KAU. 2003. Central sector scheme for development of agrotechniques and cultivation of medicinal plants used in Ayurveda, Siddha, Unani and Homoeopathy, Final Report (1998-2002). Kerala Agricultural University, Aromatic and Medicinal Plants Research Station, Odakkali, Asamannoor P.O., Ernakulam, India, 73 p.

	13.
	Joy, P. P. 2003. Agrotechnological practices for quality crude drug production in nilappana (Curculigo orchioides Gaertn.). Ph. D. thesis. Kerala Agricultural University, KAU P.O., Thrissur, Kerala, India, 274 p.

	14.
	Thomas, J., Joy, P. P., Mathew, S., Skaria, B. P., Joseph, T. S. and Mathew, G. 2003. Aromatic and Medicinal Plants and their Cultivation (Malayalam). Kerala Agricultural University (Aromatic and Medicinal Plants Research Station, Odakkali, Asamannoor PO) and Directorate of Arecanut & Spices Development (Min. of Agri., Govt. of India), Calicut, Kerala, India. 143 p.

	15.
	Bridgit, T.K., Mathew, G., Menon, P.K.G., Anilakumar, K., Beena, C., Mathew, J., Alexander, D., Joy, P.P. and Balachandran, P.V. 2003. Management of rice in relation to growth and productivity. 75 Years of Research (eds. Nair, R.R., Jyothi, M.L. and Balachandran, P.V.) Regional Agricultural Research Station, Pattambi, Kerala Agricultural University, Kerala, India, pp. 51-94


16. Indicate three best contributions made (research/teaching/extension/corporate life)

A eugenol-rich leaf oil yielding cinnamon variety Sugandhini (ODC-130) with a leaf oil yield of 300 ml/tree/yr, oil recovery 1.6% on fresh weight basis (3.7% on dry weight basis) and eugenol 94% was released and it was incorporated into the KAU Package of Practices.  

The ICAR project on Standardisation of agrotechniques in lesser known aromatic and medicinal plants of Zingiberaceae could evolve the agronomic practices for Alpinia galanga, Curcuma zedoaria and Kaempferia rotunda of Zingiberaceae and they were incorporated into the KAU Package of Practices. Twelve species of Zingiberaceae available in the Western Ghats were collected and established in the herbal garden of the Aromatic and Medicinal Plants Research Station, Odakkali. Growth, yield and quality parameters of selected species were studied. Market survey and quality evaluation of crude drug of selected species were undertaken. The status of research on zingiberaceous plants was reviewed. Future areas of research were also suggested.

Various herbicide technologies were developed for weed control in transplanted and direct own rice in Kuttanad and incorporated into the KAU Package of Practices. Continuous application of same/similar herbicides may lead to infestations of tolerant weeds particularly perennials which are difficult to control with herbicides. Hence, herbicides should not be considered as substitute for other weed control practices but as supplements. Therefore, integrated weed control practices are essential not only for satisfactory weed control but also for minimizing establishment and spread of perennial weeds.  

17. Awards/distinctions received, if any
1.  Aspee Gold Medal for the year 1982

2.  Dr. N. Kunjan Pillai Memorial Endowment price for 1981-'82

3.  Dr. Abraham Thomas Memorial Endowment Gold Medal for 1981-'82

4.  ICAR Junior Fellowship with first rank

5.  University of Agricultural sciences Gold Medal for 1984

6.  Government  of Karnataka, Directorate of Youth  Services  and Sports State Award for 1984

18. Participation in Refresher Courses/ Summer Institutes, if any

Summer Institute on Advances in Agronomy, 3-21 June 1993, College of Agriculture, Indira Gandhi Agricultural University, Raipur-492 012, MP. (A/548/93 dt.29.5.1993 of Assoc. Prof & Head, Aromatic and Medicinal Plants Research Station, Odakkali)

Short course on Crop Resource Management in Humid Tropics, 3-12 August 1999, Dept. of Agronomy, CoA, Vellayani, Trivandrum-695 522. (A/1095/99 dt.2.8.1999 of Assoc. Prof & Head, Aromatic and Medicinal Plants Research Station, Odakkali)

Short course on Recent advances in organic farming technologies in plantation crops at Central Plantation Crops Research Institute (ICAR), Kasaragod-671124, 18-27 Nov 2003. (A/800/2002 dt.13.11.2003 of Assoc. Prof & Head, Aromatic and Medicinal Plants Research Station, Odakkali)

Summer School on Recent Advances in Agricultural Research Project Management, NAARM, Rajendranagar, Hyderabad-500030, 27 May to 16 June 2004. (R1/67342/04 dt.6.5.2004 of DR, Kerala Agricultural University)

19. Constraints expressed in meeting targets of research/teaching/extension/Institute corporate life, if any: Nil
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