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Essential oils are largely used in food, flavour and cosmetic industry. Besides spices, India has achieved much progress in commercialization of aromatic plants like  sandalwood, lemongrass, palmarosa, vetiver, rose, citronella, jasmine, mints, etc. Estimated world market size of fragrance and flavour materials is around Rs. 2 lakh crores. The present Indian contribution is insignificantly low. With the product safety laws turning more stringent and eco-label becoming mandatory for futuristic market, the atmosphere is getting ideal for the country to grow as a major player in the international market.


The tremendous growth and development achieved by our country in the case of a limited number of major essential oil crops and spices is unlikely to be sustained due to stiff competition from other developing countries.  The development of essential oil industry in India  has been  largely in tune with the international market trends. In fixing priorities for development, we have quite often ignored the traditional knowledge on  a wide spectrum of our indigenous plant resources. Vedas and other ancient scriptures give evidence to the richness of our culture and its intrinsic association with nature. Ayurveda, our indigenous system of health care is now recognised world-wide.  Likewise, there is great scope for utilisation of indigenous essential oil plant resources. An effort in these lines could help to create a niche of Indian perfumes and flavours which could be accepted by occidental fragrance and flavour industry. 


The success of the Indian essential oil industry   will depend on the adoption of a well planned development strategy to overcome the competition from other developing countries. This could be largely achieved through development of indigenous  known essential oils for export (eg: davana, aromatic grasses, spice oils and oleoresins, eucalyptus, etc), development of essential oils for import substitution (eg: patchouli, geranium, cinnamon leaf, etc) and exploitation of lesser known essential oil plants (eg: Kaempferia, Alpinia,  Curcuma, Ocimum, Acorus, Cyperus, beetle leaf, henna, lesser known aromatic grasses, etc). The prospects of  indigenous lesser-known essential/herb oils are briefly discussed.

Aromatic grasses


Aromatic and Medicinal Plants Research Station, Odakkali maintains the largest germplasm of lemongrass and other cymbopogon species. In an attempt to screen for other compounds, some of the accessions were put to detailed evaluation. Preliminary efforts  for the past three years have resulted in identification of two new sources of aroma compounds which may be of interest to the industry.

Cymbopogon gidarba (Ham. cx Hook. F.) Haines


The accession OD 468 maintained in the germplasm of Cymbopogon sp. was indetified to be C. giderba.

. Major share of geranyl acetate used in the industry is synthesised by the acetylation of geraniol. Eventhough geranyl acetate from plant source is widely prefered, only few plants containing appreciable amount of this compound are available. The essential oil of Cymbopogon distans, C. citratus, C. martini, and  C. coloralus is reported to contain 18.3% (Mathela et al., 1988), 9.3% (Ansari et al., 1986), 9.15% (Siddiqui and Garg, 1990) and 3.8% (Mallavarappu et al., 1992) of geranyl acetate respectively. However the high cost involved prohibits the separation of the compound from the oil by fractional distillation. Patra et al. (1983) has reported that essential oil extracted from the leaves of Elsholtzia blanda  (Labiatae) contains 75.4% geranyl acetate. But the feasibility of cultivation of the plant in a wide scale is yet to be established. Eventhough the essential oil extracted from the aerial parts of Daucus carota is reported to contain about 58% geranyl acetate (Meshcherynk et al., 1983), it cannot be considered as an economic source of the compound due to low amount of oil in the plant. Prelimenary studies at this centre have identified the accession OD‑468 as one of the richest plant source of geranyl acetate.The average yield was worked out to be about 10 tons of herbage per harvest and the leaf on hydrodistillation was found to contain 0.4% essential oil. Geranyl acetate constituted 79.8%. The other major constituents included 6.3% citral a, 4.5 % limonene, 4.4% citral b,  3.1 % myrcene and 2.9 % geraniol.

     Observations on field adaptability of the plant type for several years have shown that the type compares well with the popular types of lemongrass and can be cultivated successfully in field scale. The relatively high grass yield and oil recovery in the herbage offers wide scope for utilisation of the type as an excellant source of geranyl acetate. 

OD 455       Cymbopogon parkeri  Stapf. 


The accession OD 455  identified as Cymbopogon parkeri was collected from the western Ghats and is maintained in the germplasm of Cymbopogon species at Odakkali. The oil was analyzed to contain high percentage of geraniol. Comparative evaluation of the accession with the other known sources of Cymbopogon species, viz, palmarosa and jamarosa for three years indicated that under Odakkali situation, OD 455 gave maximum oil and total geraniol yield compared to the other two species (table 2). However, the olfactory properties are not the same as palmarosa oil but was comparable to jamarosa.

Table 2  Evaluation of three geraniol yielding Cymbopogon species.

	Sl. No.
	Plant
	Herb Yield

(t/ha/year)
	Oil yield

(kg/ha/year)
	Oil recovery

(%)  DWB*
	Total geraniol (%)

	1
	OD 455
	63.65
	305.87
	1.31
	84.02

	2
	Jamarosa
	38.43
	202.72
	1.25
	85.88

	3
	Palmarosa
	26.54
	107.81
	0.58
	82.85

	CD (0.01)
	10.72
	48.42
	0.43
	-



GERANIUM            Pelargonium graveolens


Geranium  also  known  as Rose geranium,  is  a  bushy  pubescent aromatic perennial shrub which produces an essential oil having strong rose-like odour with a minty top note.  Geranium oil blends  well with all  kinds of scents, floral and oriental bouquets and is  extensively used  in  perfumery  and cosmetic industries. It is  widely  used  for scenting  soaps due to its stability in the slightly alkaline  medium. The  oil  is  also used for the production of  rhodinol  used  in  the manufacture of perfume compounds.


Geranium  is a native of Cape Province in South Africa, where  it grows in a state of nature but do not enjoy the position of a producer of  its volatile oil.  It is grown in France, Belgium,  China,  Spain, Morocco,  Madagascar, Reunion Islands, Egypt, Congo, Russia and  India for  the  production of geranium oil. The world production  of  geranium oil  is  around 300 tonnes/year and the major  producers  are Reunion Islands, Egypt, China, Algeria, Morocco, India and Russia.


For the optimum growth of the plant a mild climate with a low  humidity,  warm winter, mild summer temperature and an annual rainfall of 1000-1500 mm is  ideal. It grows successfully at an altitude of  1000 - 2100  m. Well drained porous soils are suitable for  its  cultivation. Saline,  alkaline and damp soils are unsuitable. Commerical cultivation in India is mainly confined to ooty in Nilgiris and kodaikanal in Tamil Nadu.

Agrotechnology

 
As there is no seed setting in geranium, the plant is propagated by stem  and root cuttings. For commercial production terminal portion of the stem which is light green to light brown in colour is selected. Cuttings of length 5 - 6" is planted after ensuring that the cut end is clean and not crushed. Remove all the leaves except few tender leaves and buds at the tip. Planting of one cutting per polythene bag is recommended after dipping the cut end in IAA. Firmly press the soil around the stem so that no air space is left between soil and the planted portion of the cutting.   Shading is to be provided for the first 21 days. Gradually reduce the shade there after and remove all shades after 35 days. The cuttings are ready for planting in 45 days by which time the cuttings would have 5 - 6 leaves and roots become visible through the side of the polythene bags.

Open fields with moderate slopes are ideal for cultivating geranium. About 30,000 rooted cuttings are required to plant one hectare adopting a spacing of 60 cm. Press the soil firmly around the plant. Water using sprinkler irrigation whenever necessary.

Well decomposed FYM or Compost  at  10-12  tonnes/ha is applied before planting the ploybags. If the soil is of good fertility an NPK rate of  50:50:50 kg/ha is recommended for application afterr 45 days after planting.  In case of poor soil, the rate is enhanced by 50% and repeat the application after 90 days. Application of micronutrients such  as Cu at 20 kg/ha/year and Mo at 3 kg/ha/year in 3-4 split doses is found to  be  beneficial in some soils.


During the periods of continuous rain and damp weather, leaf spot disease, bud rot and other fungal diseases can occur in alarming proportions. The entire plantation being wiped out due to disease infestation because of adverse weather conditions are not uncommon. So disease surveillance and prevention and control of diseases are of utmost importance for the success of the crop.


The  crop is ready for harvest after 4 -5 months from  transplanting when  the leaves begin to turn light green and exhibit a  change  from lemon like odour to that of rose. The green leafy shoots are harvested  from the base with  a  sharp sickle . Under normal conditions the economic life of the plantation is 4-5 years  But with very good management and repeated application of organic manures, life of the plantation can go up to 10 years. Three harvests can be taken per annum . In large scale distillations, the oil recovery  varies from  0.1 to 0.15% on fresh weight basis and the average oil yield  is 12-20 kg/ha/cut.
Geranium oil possesses strong, somewhat rose-like odour which  is reported  to  improve  with  age  when  properly  stored.   


The  chemical composition of the essential oil is reported to  be (-pinene   0.28-0.86%,   (-pinene  0.04-0.16%,   myrcene   0.06-0.19%, phellandrene  + limonene 0.12-0.21%, cis and trans-ocimene  0.1-0.36%, cis  and  trans-rose  oxide 1.0-2.50%, cis  and  trans-linalool  oxide 0.36-0.92%,  menthone  0.78-1.50%,  iso-menthone  5.2-7.2%,   linalool 3.96-12.90%,  caryophyllene  0.74-1.04%,  Guaia-6,9-diene   0.15-4.4%, citronellyl   formate   1.92-7.55%,   geranyl   acetate    0.10-1.08%, citronellol  19.28-40-23%, nerol 0.67-1.24%, geraniol  6.45-18.4%  and traces  of  over hundred compounds

Strategy for development.

 PATCHOULI               Pogostemon patchouli    


Patchouli  is  an erect, branched, pubescent aromatic  herb,  the essential oil of which is one of the best fixatives for heavy perfumes which  imparts  strength,  character, alluring  notes  and   lasting qualities. In fact, it is a perfume by itself and is highly valued  in perfumes,  soaps, cosmetics  and  flavour industries. Tenacity of  odour is one of the great virtues of patchouli oil and is  one  of the  reasons for its versatile use.   It is also used as a masking agent for alcoholic breath.


Patchouli  is  a  native of the Philippines.  It  grows  wild  in Malaysia,  Indonesia, Singapore, China  and India where they are  also cultivated  for  the essential oil. World production of patchouli oil is 500-550 tonnes per annum and the largest producer is Malaysia.


Patchouli - Pogostemon patchouli is  herbaceous,  erect,  branched, pubescent,  0.5-1.0 m high and aromatic when crushed. Patchouli  prefers  warm humid climate with a  fairly  heavy  and evenly  distributed rainfall of 2500-3000 mm per annum, a  temperature of  24-28oC  and  an average atmospheric humidity  of  75%.  It  grows successfully  upto  an altitude of 1000 m above  MSL. The  crop  grows well under irrigation in less rainfall areas, and in partially  shaded conditions.   

The plant is propagated vegetatively by stem cuttings having  4-5 nodes and 15-20 cm length. Improved varieties commonly cultivated  are 'Johore', 'Singapore' and 'Indonesia'. Cuttings are prepared from  the apical  region  of healthy stocks. The basal 2-3 pairs of  leaves  are carefully removed and the cut ends are treated with IBA, IAA or NAA at 500, 1000 or 1500 ppm respectively for better rooting.  Cuttings  are planted  3.5 cm apart in nursery beds, or polythene bags.Rooting occurs in  4-5  weeks and   they  are  ready  for  transplanting  in  8-10   weeks.   

Basal applicattion of  N, P2O5 and K2O at 25:50:50 kg/ha is recomended for better growth and yield. Rooted cuttings are transplanted at 40-60 cm spacing. After 2 months, 25 kg N is applied. Subsequently, 50 kg  N/ha is applied in two split doses; the first dose just after  the harvest and the other about two months later. Totally 150 kg N/ha/year is  applied to the crop. 

 
The crop is highly susceptible to root-knot nematode, Meloidogyne incognita. An integrated approach consisting of  crop  rotation,  application  of neem  oil  cake,  carbofuran  and systemic nematicide proved effective. Leaf  blight, Yellow mosaic  disease is  transmitted by white fly, Bemisia tabacci (Gen.). caterpillar  and leaf  webber  attacks can be controlled by spraying  methyl  parathion.

 
The  crop  is harvested when the foliage becomes  pale  green  to light brown and the stand emits a characteristic patchouli odour.  The first harvest of the leaves is taken after about 5 months of planting. Subsequent  harvests can be taken after every 3-4 months depending  on the local conditions and management practices.  Harvesting is done  in the  cool hours of the morning to avoid loss of essential  oil.  Young shoots  of  25-50 cm length which contain at least 3 pairs  of  mature leaves are cut. In practice, a few shoots are always left unplucked to ensure better growth for next harvest.  The crop stands for 3-4 years.


The   harvested  herb  is  dried  in  shade  allowing  free   air circulation for about 3 days. Proper drying is very important for  the quality  of  oil. During drying, the material  should   be  frequently turned   over  for  promoting  uniform  drying  and   for   preventing fermentation. Completely dried material can be pressed into bales  and stored  in a cool dry place for sometime. The dried herbage  is  steam distilled  for its oil. Interchange of high and low pressures (1.4  to 3.5 kg/cm2)  produces better yield as more cell walls rupture in  this process.    Duration   of  distillation  is   6-8   hours.   Prolonged distillation  gives higher yield and better quality of oil. But if  it is  distilled  for too long, the oil will have a  disagreeable  odour.  The  oil  yield  varies from 2.5 to 3.5% on shade  dry  basis.  On  an average,  from one hectare we get 8000 kg fresh leaves annually  which on  shade drying yield 1600 kg and on distillation give 40 kg of  oil. Patchouli  resinoid  is also prepared occasionally by  extracting  the leaves with volatile solvents such as benzene.   Such extraction gives 4.5-5.8%  of  resinoid  which  contains  70-80%  of  alcohol   soluble absolute. 

     
The odour of patchouli oil improves on ageing; oil preserved  well for  some months possesses a fine and fuller odour than fresh oil  and is highly esteemed by perfumers. Patchouli oil has the  following approximate composition (-elemene 1%, caryophyllene 20%, (-guaiene 15%,(-bulnesene 25%,(-guaiene oxide 1%, (-bulnesene  oxide 4%, caryophyllene oxide 2%, nor-patchoulinol  0.5%, patchouli alcohol 30% and pogostol 1%.

Strategy for development

DAVANA                 Artemisia pallens                


Davana is a delicate, erect, branched annual herb, the  flowering top of which yields an essential oil which is extensively used in high grade  fine perfumes. The oil is used for flavouring cakes,  pastries, tobacco,  beverages, sausages and preserved products. The leaves  form an important component of garlands and bouquets.

     
Davana  is  probably a native of South India. Though  it  is  not systematically  cultivated  in  its home country, she  holds  the  key position  in  the production of davana oil. The annual  production  is about  2  tonnes.


The  plant davana Artemisia pallens Wall.ex DC., belongs  to  the family  Compositae (Asteraceae).  It is an erect branched annual  herb 45-60  cm  tall  and  covered with  greyish  white  tomentum.

 
Davana  is  a  delicate plant and hence  cannot  withstand  heavy rains.  It prefers light drizzles, bright sunshine, and a mild  winter with no frost and heavy morning dew during the growing season.  Cloudy weather and rains during flowering and seed ripening stages  adversely affects  the yield.  The crop grown during November gives the  maximum herb and oil yield. However, the crop can be grown round the year  for use  in  garlands and bouquets.  The plant grows on various  types  of soils  ranging from sandy loam to medium black soils, but  humus  rich red loam soils are ideal.

 The  plant  is propagated by seeds. Seeds  are  short-viable  and hence cannot be stored for long. A nursery area of 500 m2  sown with about 1.5 kg seeds is sufficient  for planting one hectare.  The seeds are mixed  with  fine sand,  broadcast  over the nursery bed, covered with a thin  layer  of sand  and watered regularly. Seeds germinate in about 3-4  days. When the  seedlings  are 10-12 cm tall they are transplanted  to  the  main field  at 15 x 7.5 cm spacing.  Before transplanting, 12-15 tonnes  of well  decomposed  FYM and 40 kg/ha each of phosphate  and  potash  are incorporated  into  the  soil. N is applied at 120 kg/ha  in  4  equal splits,  3  for  the main crop and 1 for the ratoon crop  at  15  days interval.  The crop is irrigated weekly.  Two weddings are carried out in  the  main  crop and one in the ratoon crop.  Damping off caused by Rhizoctonia species is common  during cloudy and rainy period.  Hence adjusting of sowing time is  important for avoiding the disease.

 
 The crop is harvested during  February-March when  a  large number of flower buds start opening.  Flower  to  plant ratio  at the time of harvest is reported to be important  in  davana. Harvesting is done by cutting the whole plant with sickle at a  height of 10 cm from the ground.  The herb yield is 8-10 tonnes/ha.


The harvested herb is dried in shade for 2-3 days. The dried herb is  steam  distilled  for a period of 6-8  hours  for  extracting  the essential  oil.   The  flower heads contain  0.3-0.4% of  oil  and  in general,  an oil recovery of 0.2% is  achieved from the  whole  plant. The oil yield is 12-15 kg/ha.

 
 Davana   oil   contains  davanone,  fenchyl   alcohol,   cinnamyl cinnamate,  caryophyllene,  cadinene, linalool,  dehydro-(-  linalool, davanafuran,   isodavanone,   dihydrorosefuran,   (-alkanes,   hydroxy davanone,  geraniol  and nerol. Davanafurans are responsible  for  the characteristic odour of davana oil though they constitute only 0.8% of  the oil.


YLANG YLANG        Cananga oderata var. genuina

The tree Canaga odorata occurs in two forms viz. macrophylla and genuina . On steam distillation of the flowers of the form macrophylla yields oil of cananga while the form genuina yields oil of ylang ylang. Oil of ylang ylang is highly appreciated in perfumery because of its delightfully sweet and strong odour.  The name of the tree indicates the drooping nature of the flowers. The tree requires a moist tropical climate. It grows well in rich volcanic soils or fertile sandy loams. 

 
Propagation is largely by seeds. The seeds are sown in a seed bed in the month of March. After 3-4 months, the seedlings are planted in a polythene bag and watered frequently. 4-6 months old seedlings are planted in the main field at a spacing of 6m x 6 m . The plants are to be shaded in summer months. After 2 years the first bunch of flowers appear. By the beginning of the third year, the trees would have achieved a height of  2 - 3 m and then topped. This removal epical dominance encourages side shoot formation into lateral branches. Periodic pruning has to be under taken to prevent growth of the tree beyond 2-3 m height. Commercial production of flowers starts from the fourth year of planting. The economic life span goes upto 25 years for a well  managed plantation. No serious pest or diseases is noticed in the plant.


Though the tree flowers through out the year three main flowering season are seen for commercial production of the oil. The principal season is immediately after the rainy season, a moderate harvest season during the dry season and those during the rainy season. The flowers contain more essential oil during the night, particularly just before the day break, and hence harvesting is done during the early morning hours. Flowers are manually harvested and only the fully developed yellow flowers are gathered. Great care is to be taken not to crush the flowers during harvest. 


The flowers should be immediately distilled for oil since the flowers tend to fade and ferment on keeping.  On an average 7-10 kg flowers are harvested per tree per year.


Fractional distillation of the oil is carried out normally. The first fraction of  the oil contains most of the aromatic constituents of the oil such as esters and ethers, whereas the later fractions consist chiefly of sesquiterpenes which have little odour value. In the retort water is taken and heated to about 70oC and then flowers are quickly put into the retort. Distillation is started slowly by carefully injecting live steam through the perforated steam coil. The volatile oil distils out easily and the first fraction which consists chiefly of esters and ethers are collected in the oil separator.  After a while the direct steam is shut off, distillation being continued by heating with indirect steam. The fractions are cut according to specific gravity into extra ( 0.955), first(0.942), second (0.922) and third fractions(0.910 -0.912). The distillations continued for a period of about 18 - 22 hours. The yield of oil ranges from 2 - 2.5%.


The composition of oil vary widely with the fraction. The first fraction is the true oil of ylang ylang and the other fractions resembles the oil of cananga.

Developemnt strategy  

CINNAMON                Cinnamomum verum                  


Cinnamon, also known as true cinnamon  or Ceylon cinnamon, is  an evergreen tree whose bark and leaves are strongly aromatic. The  bark, exported  as quills, is used as a spice or condiment. Two types of essential oils are commercially extracted  from cinnamon plants; bark oil from the bark of the tree and leaf oil  from the leaves and tender twigs. Bark oil is used in expensive  perfumes. It is used in flavouring confectionery, liquors and in  pharmaceutical preparations, especially  to mask the unpleasant taste. Leaf  oil  is used  in the manufacture of  cheaper types of perfumes used  in  soap, tooth pastes hair oil, etc. In the flavouring industry, it is used  as a modifier.  It  is a cheap substitute of clove  oil  for  seasoning.

    
  Sri Lanka is the largest producer  and exporter of the quill and the oil of the best quality. The  Seychelles is the second largest producer of the bark.


Cinnamon  Cinnamomum verum Presl. is synonymous to C.  zeylanicum Bl.  and  belongs  to  the  family Lauraceae.  This evergreen tree is 8-17 m high in wild state,  but  in cultivation  it  is  coppiced to develop as a  bush.


It  is propagated mainly by seed and rarely by cuttings of  young 3-leafed  shoots,  layering  of  shoots and by  the  division  of  old rootstocks. Seeds soon lose their viability and should be sown fresh after the removal of the pulp. Germination  takes 2-3 weeks time. Seeds are sown thickly in nurseries in May-June.  When 4  months old, seedlings are transplanted into poly bags or baskets. After  a  further  10-12  months they are planted in the main field at 2-3 m spacing when they have  sufficiently  hardened off. Cattle  manure  or  compost at 20 kg/tree  per year  may  be  applied. Inorganic  fertilizers  may  be applied at 20:20:25  g   N,  P2O5  and K2O/seedling  in  the  first  year which  is  gradually increased  to 200:180:200  g/tree/year  for grown up plants of 10   years  or  more. 


Regular  weeding  is  done  in the early  stages  of  growth  and  the seedlings are  irrigated  till they are established, if there is  long drought  period.  Plants are pruned when they are 2-3 years old  at  a height  of  15 cm above ground level.  Side shoots growing   from  the base  are cut to encourage growth of more side shoots till  the  whole plant  assumes  the shape of a bush. 

 
For  the preparation of quills, the plants are harvested 3  years after  planting  when the shoots have grown 2-2.5 cm in  diameter  and 1.5-2 m in length. Harvesting is done in May or November. The  correct time  for cutting the shoots for peeling is determined by  noting  the sap  circulation  between the wood and the corky  layer.  Peelers  can judge  this by making a test cut on  the stem with a sharp  knife.  If the  bark  separates readily the cutting is taken immediately  in  the early  morning with sharp knife to prevent breaking and  splitting  of cut ends.


Leaves  are removed, the brown skin is scraped off and the  stems are  cut  into  pieces  of  convenient  length.  The  bark  is split longitudinally  and peeled off using peeling knife on the same day  of  harvest.  The cylindrical pieces of bark (quills) are dried in sun for 2-5 days and packed in bundles for trade. The first harvest may  yield 30-50  kg quills/ha/year. Better harvests are expected after 10  years when 170-200 kg of dried quills/ha/year are obtained.


The  chips,  feathering  or trimmings of  bark  left  after  the collection  of quills are used for distillation and the oil  yield  is 0.5-1% generally.

   
For  the extraction of leaf oil, the leaves and tender twigs  are harvested  in  May  and November. Wilting of the harvested  leaves  in shade for 24 hours  increases the oil recovery. Steam distillation for 4-6 hours gives an oil yield of 0.5 to 0.7%.


 
Bark oil contains cinnamic aldehyde (60-75%),  eugenol (10%), benzaldehyde, methyl amyl ketone, phellandrene, pinene, cymene, nonylaldehyde,  linalool, cumin aldehyde, caryophyllene and esters  of butyric acid.

    
 Leaf  oil  is heavier than water, yellow to  yellowish  brown  in colour with a slight camphoraceous odour resembling that of clove  oil due  to  the  presence of 70-95% of eugenol. Leaf oil contains approximately (-pinene 0.2%, 1,8-cineole 1.65%,  (-cymene 0.35%,  (-ylangene   0.25%,   linalool  1.5%,  caryophyllene  1.85%, (-humulene  0.2%,  (-terpineol 0.15%, piperitone 0.1%, safrole  0.65%, cinnamaldehyde 1.3%, cinnamyl acetate 0.8%, eugenol 87%,  acetoeugenol 1.0%, cinnamyl alcohol 0.60%, benzyl benzoate 2.68% and traces of over 15 compounds.

     
The  root  bark  oil,  with 2-3% yield,  is  another  variety  of essential  oil obtained from cinnamon.  

  CHAMPAK                Michelia champaca

     Champak,  Champa  or  Yellow  Champa is a  large  evergreen  tree valued for its beautiful flowers with long-lasting fragrance. The tree is  a  great   favourite in Hindu  gardens,  the  exquisitely  scented flowers  being  used  for  Pooja particularly  of  the  Lord  Krishna.  Besides,  the  ladies are very fond of champa flowers because  of  its pleasant fragrance. Champa attars are produced in India which are used in hair oils as a head coolant. The flowers also yield a dye which  is used  as  a  base for other colours and for  dyeing  silk  and  cotton fabrics.   By  virtue  of the refreshing appearance  of  its  foliage, champa looks elegant even when it is out of flowers.


Champak  tree  is believed to be originated in  South  East  Asia where they bloom from April to June. By way of  habitation it is found  distributed  in  India and Nepal.  In India, it  is  distributed  over Eastern   Himalayas,  North  East  Assam,   Western  Ghats,  Nilgiris, Madras, Southern Orissa, West Bengal and also in Nepal.  

     The genus Michelia belonging to the family Magnoliaceae comprises about 50 species of evergreen trees or shrubs. The most popular  among them are  Michelia champaca L. and M. figo L. The evergreen tree, Michelia champaca grows upto a height of 8  m 

with  ovate  to lanceolate leaves of size 20 x 6.5 cm.  Blooms  appear during  April-May and again during September-October. Buds are  silky.  Flowers  are  white, sovereign red or creamy light yellow  in  colour. 'Simhachalam' golden orange kind is the most sweet scented and is  the most favoured of champas. The white flowered champa, though very sweet  scented,  lacks  in substance and hence the fragrance  does  not  last quite long.

     Michelia  figo  is a bushy shrub growing upto 5  m  with  narrow, oval,  dark  green, smooth shining leaves. The  flowers  are  brownish yellow  with edges of carmine colour, about 4 cm in  diameter,  highly fragrant and borne in axillary and solitary manner.

Agrotechnology

     Champa  requires  a mild climate and an elevation of  100 -1000  m with partial shade for good growth.  It can be grown on a wide variety of  soils  and well drained rich sandy loam soils are  the  best.  The trees are propagated both by seeds and vegetatively  by grafting.  The creamy yellow variety is propagated by grafting on stocks of  ordinary 

golden  orange  flowered variety which produces seeds in  bunches  and takes  7-8 years to flower. Seedlings of 'Simhachalam'  golden  orange type  bear  flowers  in about 3 years and produce  taller  trees  than grafts  which  bear  fruits in a short period.   Though   large  scale commercial  cultivation  of champa is not common,  group  planting  is generally   undertaken,   particularly  in   informal    gardens   and homesteads.  Care  is  to be taken till the grafts  or  seedlings  are initially  established in the field and thereafter not much  attention is  needed.   The  trees flower during   April-May  and  again  during 

September-October  once they start blooming. A well grown tree  yields 50-100  flowers  daily during the peak season and 375 to  425  flowers weigh one kilogram.

      The  champak  flowers  are exquisitely  fragrant.  Owing  to  the presence of an oxidizing agent in the flowers they become brown within few  hours  after picking and are subject to odour  deterioration.  To prevent impairment of its  odour by oxidation, the essential oil  must be  extracted  soon after picking. The volatile oil is  not  generally 

extracted by steam distillation because of poor yield and the odour of that  oil  having   no  resemblance  to  that   of  the  flowers.  The  concrete yield by solvent extraction is  around 0.26% which in turn is capable of yielding 26% of steam volatile oil. Enfleuraged flowers  in sesame oil yield an excellent attar.

      The  champa flower concrete is a waxy solid having a low  melting point  of 29*C.   The champa absolute has a very sweet  smooth  floral and velvety odour, closely resembling that of the live flowers. Champa oil  has low saponification value and low solubility in  90%  alcohol. The oil does not resinify during fractionation. It contains  important perfumery  constituents  such as cineole,  iso-eugenol,  phenyl  ethyl alcohol,  benzaldehyde, methyl anthranilate, benzyl alcohol,  p-cresol and its methyl ether (Mahindru, 1992).
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