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Introduction


East Indian lemongrass (Cympopogon flexuosus Stapf) is on of the major essential oil yielding crops of Kerala.    The name lemongrass is given to this crop because of typical strong lemon‑like odour of the plant which is predominantly due to the high citral content in  the  essential oil present in the leaves. India leads in the production of lemongrass oil in the world followed by China and Latin American countries.  The Indian oil is preferred due its high citral content. Lemongrass oil of commerce was popularly known as Cochin oil in the world trade as 90% of it was coming from Cochin port. Kerala has the monopoly in the production of lemongrass oil. However, from a peak production of 8000 tonnes during early sixties has sharply fallen to about 125 tonnes during last year.  The rapid decline in production of the essential oil is mainly due to shift towards more remunerative crops by the farmers. 

      Three types of lemongrass are known viz, East Indian, West Indian and Jammu lemongrass. East Indian lemongrass is the genuine and commercial type. It is indigenous to India. It  grows wild  in India and is cultivated as well in the states of Kerala, Assam, Maharashtra and Uttar Pradesh. It is distributed over other countries like Guatemala and China. West Indian or American lemongrass is believed to have originated either in Malaysia or in Sri Lanka. It is widely distributed throughout the tropics and is grown in West Indies, Guatemala, Brazil, Congo, Tanzania, India, Thailand, Bangladesh, Madagascar and China. Jammu lemongrass is mostly confined to North Indian states such as Jammu and Kashmir, Sikkim, Assam, Bengal and Madhya Pradesh.

      Lemongrass belongs to the family Graminae (Poaceae) and the genus Cymbopogon. Three species are generally identified.

i)  Cymbopogon flexuosus (Nees ex Steud.) Wats., (2n=20,40). 

     It is known as East Indian, Cochin or Malabar grass. Under this species two varieties are identified based on the stem colour.

a) C. flexuosus var. flexuosus:  The Red grass, locally known  as "Chumannapullu".  The stem is reddish or purplish in colour. It is recognized as the true lemongrass and is commercially culti​vated. The oil yield is poor  but the citral content of the oil is high (75‑90%).

b) C. flexuosus var. albescens: The white grass, locally known as "Vellapullu", is characterized by the green  colour of the stem. The plant is normally seen wild. The oil is  poor  in solubility. The oil yield is high but poor in citral content (60‑75%).

     Cymbopogon flexuosus is a tufted robust perennial grass, 2 m tall.  It flowers freely. Leaves linear, lanceolate  125 x 1.7  cm. Panicles very large, drooping, lax, greyish‑green, rarely with  a purplish tinge, with the raceme pairs in dense masses, spreading, 100‑135  cm  long, slightly hairy, lower glumes  of  the  sessile  spikelets  3‑4, 4‑5 mm long, 1 mm wide with 1‑3 definite  or  ob​scure  intracranial  nerves, shallowly concave with  one  to  two depressions. 

ii)  Cymbopogon citratus (DC.) Stapf. (2n=40,60)

It is known as West Indian or American lemongrass. C. citratus is a  stemless perennial grass with numerous stiff  tillers  arising from  short  rhizomatous rootstock, making  large  tussocks.  It seldom  flowers  in  cultivation.  Leaf  blade  narrow,  linear, glaucous,  drooping,  50‑100 x 0.5‑1.5 cm with  scabrous margins. Ligule truncate, 0.2‑0.8 cm long. Inflorescence rarely produced, a  large  loose panicle; spathe bracts long and  narrow,  sessile spikelets, awnless, linear‑lanceolate.

iii) Cymbopogon pendulus (Nees ex Steud.) Wats.

     It is known as Jammu lemongrass. It is white stemmed and dwarf in stature. The plant is frost resistant and suited to Sub‑Himalayan areas of Northern India.


The three species of lemongrass were evaluated to assess the comparative performance and the data are furnished in table 1.

Table1. comparative performance of different lemongrass types

	Plant
	Herb yield (t/ha/yr)
	Oil yield (l/ha/yr)
	Citral (%)

	C. flexuosus
	89.55
	282.37
	86.09

	C. pendulus
	52.93
	256.95
	77.43

	C. citratus
	28.51
	173.66
	70.46

	CD (0.05)  
	10.68
	NS
	-


Germplasm collection and its utilization


Attempts were made to establish a germplasm on lemongrass at the Aromatic and Medicinal Plants Research Station, Odakkali, of the Kerala Agricultural University. Cymbopogon accessions numbering 423 have been collected from various localities and maintained at the station. This is the largest germplasm collection on lemongrass, which is being anywhere. These accessions have been properly described and catalogued. Colour of leaf sheath, length of culm, distance between two ligules, length of lamina, breadth of lamina, hairiness, orientation of leaf, leaf arrangement, development pattern, disease infestation, grass yield per plant, oil yield per plant, oil recovery, citral content and physico-chemical properties of oil are parameters for the descriptor.  Wide variability was seen between the accessions with respect to the above characters (Table 2). In general, the green coloured leaf sheath plants contained more oil than deep red ones. Nevertheless, the deep red types have higher citral content compared to green coloured ones.

Table 2. Variability in Lemongrass germplasm 

	Character
	Range of values

	Colour
	Green -Red

	Culm length, cm
	8.5-90.3

	Lamina length, cm
	48.2-155.3

	Lamina breadth, cm
	0.5-2.5

	Grass yield, g/plant
	18.0-363.7

	Oil yield, ml/plant
	0.041-2.022

	Oil recovery, % DWB
	0.36-3.51

	Citral, %
	36.6-90.7

	Specific Gravity
	0.876-0.994

	Refractive Index
	1.465-1.489


Using pure line selection, a high oil yielding accession OD 19 has been evolved at the centre, which has been released as variety  sugandhi. This has been released for cultivation in the midlands of Kerala, but seen highly adapted to a wide range of soil and climatic conditions throughout India. The salient features of the variety are given below.

Characteristics of lemongrass variety Sugandhi (OD-19)

Cymbopogon flexuosus var. flexuosus

Pureline selection from Nenmara accession

   
Grass yield       : 40 t/ha/yr

   
Oil yield           : Rain fed-  80-100 kg/ha/yr



               Irrigated - 100-125 kg/ha/yr

   
Citral content   : 85-90%

   
Adaptability     : Throughout India

Special features: Tolerant to drought, adaptable to wide soil conditions

Further evaluation is being carried out using various breeding techniques, such as selection, hybridization, poly-cross breeding and mutation. Promising lines are under evaluation (fig 1 a & b).


Efforts were undertaken to screen for other important aroma compounds, other than citral in the germplasm. This resulted in the identification of two species rich in geraniol (OD 455) and geranyl acetate (OD 468). These plants were identified to be Cympopogon parkeri and C. gidarba, respectively. 

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

OD 468 is presently the richest known source of geranyl acetate which is an industrially important perfumery compound (table 3 and fig. 2).

Table 3. Natural sources of geranyl acetate

	Sl. No.
	Plant
	Geranyl acetate (%)
	Reference

	1
	C. coloratus
	3.8
	Mallavarappu et al, 1992

	2
	C. martinii var. motia
	9.2
	Siddiqui and Garg, 1990

	3
	C. citratus
	9.3
	Ansari et al, 1986

	4
	C. distans
	18.3
	Mathela et al, 1988

	5
	 Jamrosa
	22.5
	Maheswari at al, 1988

	6
	Daucus carota
	58.0
	Meshchrynk et al, 1983

	7
	Elsholtzia blanda
	74.5
	Patra et al, 1983

	8
	C. gidarba
	80.0
	Thomas et al, 1998


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 excellent 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 4). However, the olfactory properties are not the same as palmarosa oil but was comparable to jamarosa.

Table 4.  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 (C. Parkeri)
	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
	-


Conclusion


The largest collection of germplasm on lemongrass is maintained at the Aromatic and Medicinal Plants Research Station at Odakkali of the Kerala Agricultural University. The genetic variability has immense scope for development of high yielding high citral content varieties. Apart from citral there is potential for identification of other aroma principles which could be industrially exploited. Above all, conservation of genetic diversity is achieved.
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