	Achievements (Station-wise)
AT REGIONAL AGRICULTURAL RESEARCH STATION, PATTAMBI (17.10.1984 TO 10.8.1987)
Pulses: In variety evaluation trials V-16 and DPI-1243 cowpea types were found 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. 

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 kharief rice with rabi black gram is the best for moisture scarce areas.
AT 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.

AT AROMATIC AND 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 than Jammu C. pendulus – RRL-16 and American C. citrates – 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)
AICRIP and KAU Trials

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.  
AT AROMATIC AND 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. 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. On study leave at COH, Vellanikkara (27.12.1999 TO 30.11.2000)
AT AROMATIC AND MEDICINAL PLANTS RESEARCH STATION, ODAKKALI (1.12.2000 – 17.6.2002)
Agrotechnological practices for quality crude drug production in nilappana (Curculigo orchioides Gaertn.) 
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)
RICE– Agronomy: RARS, PTB, 2002-03 Kharif & Rabi 
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Research Highlights 2002-03 Kharif & Rabi
· 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 11/2 MAT 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
 AT AROMATIC AND MEDICINAL PLANTS RESEARCH STATION, ODAKKALI (8.6.2003 –) 
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