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Intr oduction
The ayurvedic treatise records show the existence of several medicinal rice landraces in India.

Therapeutic attributes of some of Indian rice germplasm has been well illustrated in ancient compilation
of various authors such as Charaka, Susruta, Kautilya, Varahamihira and Panini. In India Aalcha,
Karhani and Dhanwar from Madhya Pradesh, Mehar and Sairphol from Orissa, Katheri from Himachal
Pradesh, Lal dhan and Matali from Uttar Pradesh, Karibhatta, Atikaya and Mullarya from Karnataka,
are some of the well known medicinal rices used for treating different ailments (Ahuja et al., 2008).
In Kerala, rice varieties grown for their medicinal properties include Navara, Chennellu, Kunjinellu,
Erumakkari, Karuthachembavu and Kavunginpoothala (Leenakumary, 2004). Navara and Chenellu
of Kerala are traditional medicinal rices used by the Ayurvedic system of medicine in the treatment
of rheumatism and diabetics. Navara is an important Indian medicinal rice variety, grown in Southern
India and grains and root of Navara are used in Ayurvedic preparations.

Synonyms for Navara in Ayurveda
In Ayurvedic literature different names have

been attributed for Navara and they include
Shashtika, Shastihayana, Shashti Sali,
Garbhapaki, Shashtija, Asadvayodbhava, Snigdha
tandula, Kakalakam and Shashtivasaraja.

Geographical Indication and etymology of
Navara

Considering its importance, the rice landrace
“Njavara” was given Geographical Indication
(GI) Registry of Intellectual Property Rights
under the Geographical Indication of Goods
(Registration and Protection) Act, 1999. This was
the first time that a rice variety of Kerala received
Geographical Indication Registry in 2008.

According to GI registry 2008, registration
for “Njavara” rice landrace was obtained as
“Navara” by the Navara Rice Farmers Society
near Chittur, Palakkad. Hence the traditionally
used cultivar name “Njavara” is being replaced
with the word “Navara” (Yasodharan, 2008).

Geographical distribution of Navara
Navara is a unique rice cultivar indigenous

to Kerala, bestowed with extra short growth
duration. Documents show that it has been under
cultivation in Kerala for about 2500 years.
Edaphic, hydrological and atmospheric factors
play an important role in quality and yield of
grains and the medicinal property may vary with
environmental conditions. This may be due to the
variation in the biosynthesis of active principles
behind the medicinal property.

Navara is cultivated in different parts of the
state of Kerala and geographically the state can
be classified as highlands, midlands and lowlands.
Exploration and collection of germplasm revealed
that this landrace has been found to be distributed
in the paddy fields of midland and lowland zones.
The germplasm has been in rare occurrence in
the districts of Thiruvananthapuram, Alappuzha,
Kottayam, Thrissur, Palakkad, Calicut, Wyanad,
Kannur and Kasargode districts. The distribution
of Navara germplasm ranges between 8°48’N
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to12030’N latitude and 75000’E to 76064’E
longitude and from an altitude of 3.3ft
(Alappuzha) to 2490ft (Wynad).

Oryza sativa cv. Navara
Navara is called Sasthika as it gets matured

in sixty days (Mariet et al., 2010). Traditionally
on the basis of glume color, Navara has been
classified as black glumed and golden yellow
glumed forms (Leenakumary, 2004). Within each
ecotype there are two different forms - one with
awn and another without awn. Thus in this variety
there exists four morphologically distinguishable
strains, but adapted to same kind of agro-
ecological conditions (Anilkumar, 2004). In
addition, the agro-ecosystems of Kannur district
harbor a third ecotype, Navara punja which is
being cultivated by the farmers in the punja season
ranging from December to February.

Navara black
Navara black is one of the most commonly

cultivated Navara races confined mostly in north
Kerala. The seed colour is red and this variety is
highly resistant to drought conditions. It matures
in about 60-90 days and reaches about more than
1m height. This form is generally resistant to
diseases and is preferred in Northern districts of
Kerala. The Biochemical parameters like total
free amino acids are higher for the black glumed
and have a special capacity to absorb manganese
and translocate it to the grain (Menon & Potty,
1999).

Navara golden yellow
In this ecotype, the grains are golden yellow

and the seed colour is red. Generally this variety
is grown in the second cropping season and is
susceptible to drought. The plant will reach about
1m height. It requires 60-90 days to mature and
on maturity the crop is susceptible to lodging and
diseases. The Biochemical parameter like total
soluble sugars was higher for the yellow glumed
Navara. This ecotype is superior in yield but did
not have the manganese preference (Menon &
Potty, 1999). This variety is characterized by good
seed bearing and high threshability. This variety
is popular in the southern districts of Kerala and

this is thought to be the white glumed Navara
mentioned in Ayurvedic literature.

Navara punja
Navara punja is a traditional Navara race

confined to Kannur and Kasargode districts of
north Kerala. It is an important grain in the
traditional rituals of these districts and is used as
a medicinal food for infants. Local farmers of this
area consider this landrace as more superior to
other two Navara races. This race is generally
cultivated during the months of December –
February and occur in limited populations.

Folk knowledge on Navara
The farmers speak about Navara as “Gold

with Fragrance” because if he has a stock of the
seeds with him, he could earn good price in any
season. This rice is said to be a safe baby food
and thus recommended to feed newborn babies
in the form of a dish locally called – ‘angri’ made
of Navara flour and dried powder made out of a
banana variety called ‘kunnan’ much before their
first feeding ritual.

Regular consumption of Navara rice gruel
cooked in cow’s milk ensures longevity and
increase milk flow in lactating mothers. Navara
rice is recommended for acute complaints of piles.
It is considered as a safe food for snake-bitten
patients and people with stomach ulcer. Navara
roots employed in the form of decoction is said
to be useful in urinary complaints of children.
Roots are collected from live clumps from the
field, wash it thoroughly and boil it in safe
drinking water for about 2 hours. Allow it to cool
and given in 1 glassful decoction 3-4 times a day
sooths urinary problems.

Consumption of Navara rice flakes, pounded
with roots of Aswagandha and sugar increases
vitality, vigour, body weight and acts as an
aphrodisiac according to traditional healers.
Roasted rice flour (one or two table-spoonful
made from raw rice) in one glass of milk before
going to bed gives the effect of an aphrodisiac. It
is said that Navara rice increases semen and
fertility in male and recommended for childless
couple.

Psoriasis can be effectively controlled by the
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‘lepam’ or application of Navara rice paste. This
rice paste is an excellent remedy to remove skin
lesions.

The most interesting traditional knowledge
documented was its use in fighting polio in
children. Mothers of families in some part of
Alappuzha prepare a special rub out of coconut
and gingelly oil mixed together with pounded
Navara grain and herbals like Piper longum boiled
in equal quantity of milk from cow and buffalo
to combat polio in children. They claimed that
regular application of this rub helps in building
muscles in polio-affected organs. Local healers
claim that regular consumption of dish made of
Navara rice flour along with that of banana for
three months cures stomach ulcer completely.

Medicinal Uses of Navara
This rice landrace is an ingredient of several

Ayurvedic formulations and has varied medicinal
applications, especially in the treatment of polio,
rheumatism, diabetes, snake bite and even as an
aphrodisiac. Grains are sweet, acrid, oleaginous,
aphrodisiac, diuretic, carminative, anti-dysenteric
and tonic. The roots of this rice are said to be
cooling, diuretic and febrifuge and are useful in
burning sensation, dyspepsia, bilious fever and
diabetes.

Navara gruel (“Navara kanji”) is the rice
boiled in milk is a rejuvenating drink especially
for children, aged and underweight (Sreejayan et
al., 2005). Application of Navara rice paste is
found effective for swelling in foot, reduces pain
of snake bites and is also used as a healthy baby
food (Leenakumary, 2010).

“Marunnu Kanji” or “Mukkudi Kanji” is a
Rice gruel made of Navara along with few spices
like fenugreek and medicinal herbs such as
mukkutti (Biophytum sensitivum (Linn.) DC.),
Kadaladi (Achyranthes aspera), Karuka
(Cynodon dactylon (Linn.) Pers.), vishnukranti
(Evolvulus alsinoides Linn.), valli uzhinja
(Cardiospermum halicacabum) and nilappana
(Curculigo orchioides) is considered as best dish
to prevent various diseases during monsoon
season. It is a traditional food item of Kerala,
consumed in the month of Karkkidakam (July-
August) when the state receives heavy rain. Body

defenses become weak during this period and
Navara gruel is included in the diet to help
develop immunity and it has been found effective.
This gruel is considered as health tonic and
effective for removing general fatigue.

The “Shashtikathailam” extracted from the
bran of the rice is used for curing neural diseases
and also used to cure body pain and eye disorders.

Shashtika Pinda Sweda (‘Navarakizhi’)
Navara kizhi is a modified form of

pindasweda developed by renowned Ayurveda
physicians of Kerala. In this treatment Navara rice
is cooked in Sida (Sida retusa. Linn.) decoction
and milk is used as a therapeutic measure for
various degenerative conditions and rejuvenative
(Rasayana therapy) purposes. The advantage of
this therapy is the simultaneous production of
snehana and swedana effects. The shashtikasali
pindasweda is prescribed mainly in
neuromuscular disorders like Hemiplegia,
paraplegia, muscular dystrophy etc. It is to
improve the muscle strength and to increase the
bulk of muscles where there is wasting due to
various reasons. It is used in the treatment of
stiffness of joints due to ‘vadha’, problems
associated with appetite and digestion,
improvement of blood circulation, correction of
mental irregularities, development of muscles and
treatment of hypertension (Leenakumary, 2010).
Oil made from Navara rice is also used in
alleviating pain connected with rheumatic
conditions.  This is a process of inducing
perspiration by the external application of
medicated ‘Navara rice’ bag. Kizhi treatment is
beneficial for osteo-arthritis, inter vertebral disc
prolapse, nerve weakness and wastage of muscles.

Value added products from Navara
Babyvita is a nutrient rich easily digestible

baby food made out of Navara. Natural grains,
fruits and vegetables are used in its manufacture.
Materials like Navara rice, rice, ragi and
dehydrated banana powder is flavored with
cardamom and is enriched with vitamins and
minerals. Nutrich is another value added health
drink developed by Krishi Vijnan Kendra, Kannur
from Navara. They also market processed Navara
flakes (Avil).
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Research progress in Navara
The efforts for collection, conservation and

documentation of this unique rice landrace are
meager. Most of the studies were aimed in
collection of Navara types from different parts
of the state.  The studies include morphological
evaluation, isozyme and RAPD analysis for the
characterization of ecotypes of this cultivar and
identification of markers for distinguishing
Navara ecotypes from other rice cultivars. Navara
rice landrace has become a matter of study in
recent years and has been examined at its
morphological, molecular (Sreejayan et al., 2005)
and physico-chemical (Deepa et al., 2009)
dimensions.’

Morphological delineation of Navara
germplasm

Morphological evaluation of Navara samples
based on 6 quantitative and 15 qualitative
characters grouped germplasm into three
morphotypes viz., tall golden yellow, dwarf
golden yellow and dwarf black (Sreejayan et al.,
2003). However Sreejayan et al. (2003) grouped
Navara into four groups based on culm length and
glume color. They classified Navara cultivars into
long yellow (Kuttadan), short yellow
(Palakkadan), intermediate yellow (Vadakkan)
and short black (Wynadan). Leenakumary (2004)
classified Navara germplasm into two broad
groups based on grain color as golden yellow
glumed and black glumed types. Leenakumary
(2004) also described Navara genotypes as tall,
lanky plants with erect and glabrous pale green
to green leaves, green basal leaf sheath, white and
two cleft ligules with pale green collar and auricle.
Characterization of Navara germplasm based on
qualitative morphological characters revealed
three different morphotypes in cluster analysis
(Jiji et al., 2007).

Kumar et al. (2010) recorded that among the
qualitative characters apiculus colour, lemma and
palea colour and seed coat colour showed great
variability in Navara and hence, can be considered
as markers for the identification of Navara types.

Isozyme analysis
The alcohol dehydrogenase isozyme

expression has been explored for Navara
accessions collected from different parts of Kerala
along with two local check varieties to
demonstrate the utility of alcohol dehydrogenase
as a marker for grouping Navara ecotypes (Kumar
et al., 2010). This study revealed two bands,
ADH-3 and ADH-4 as common for all the
genotypes analyzed. Germinated seed sample
expressed more alcohol dehydrogenase banding
pattern and nine bands were resolved for
germinated seed samples. The Navara ecotypes
showed two unique bands viz., ADH-4 and ADH-
8 (Kumar et al., 2010).

Estimation of genetic diversity in Navara
The genetic relationship between Navara and

a larger set of other varieties (including 19
traditional and 6 improved varieties) was assessed
using data generated from five microsatellite
markers. The 40 Navara genotypes were separated
into a distinct cluster in the dendrogram showing
three distinct varietal types of Navara (Sreejayan
et al., 2005). Kumar et al. (2008) reported unique
bands for Navara ecotypes with RAPD primers
OPE 6, OPP6 and OPP11.

Genetic variations and some of the physico-
chemical properties of Navara were studied using
microsatellite markers and compared with those
of non medicinal rice varieties: Jyothi and IR 64.
Navara showed 11 unique positive and 36 unique
negative markers to differentiate it from Jyothi
and IR 64 (Deepa et al., 2009).

RAPD analysis for characterization of
Navara ecotypes and identifying markers for
distinguishing Navara ecotypes from other rice
cultivars have also been reported by Kumar et al.
(2010). Studies including morphological
evaluation and SSR markers were carried out to
characterize and analyze the genetic relationship
of Navara germplasm with other traditional rice
landraces. SSR study also revealed that Navara
is genetically distinct from other traditional rice
landraces despite sympatric cultivation over
several centuries (Mariet et al., 2010).

Characterization of the genetic resources of
Navara using 24 morphological traits and 664
amplified fragment length polymorphic (AFLP)
markers revealed that Navara germplasm
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represents a composite of highly homozygous
genetically isolated units. The distinctness of
Navara accessions in the AFLP dendrogram in
relation to other traditional rice strains further
demonstrates that the genotypes are nevertheless
genetically cohesive and perpetuated with
minimum genetic admixing (Sreejayan et al.,
2011).

Similar works using RAPD primer OPB-05
and OPF-01 distinguished Navara accessions
from other rice landraces in Kerala. Primer, OPB-
05 produced unique product with a size of less
than 1.0 kb and OPF-01 produced product at size
of less than 0.5kb unique for the Navara
accessions (Reshmi et al., 2011).

The genetic diversity analysis revealed that
the traditional selection performed by farmers for
short maturity coupled with autogamous breeding
may have retained the genetic purity and governed
the genetic structure of Navara.

Physico-chemical characterization and
Bioactive compounds in Navara

Pioneer attempts for the physico-chemical
characterization of the Navara ecotypes have
begun as early as 1996, but conclusive evidences
on the bioactive compounds responsible for the
medicinal traits in Navara is yet to be exposed.

Menon and Potty (1997) reported free amino
acid contents of 0.316mg/g and 0.089mg/g
respectively in black and golden yellow glumed
Navara cultivars grown under wet land
conditions. Black glumed Navara contained with
amino acids DL-2 –amino-n-butyric acid and DL-
iso–leucine while, golden yellow glumed Navara
contained L-Histidine monochloride, L-ornithine
monochloride and DL-isoleucine. Menon and
Potty (1999) also reported the involvement of Mn
in the development of quality components in
Navara grain.

Assessment of nutrient composition and
physicochemical properties in Navara, recorded
dehusked Navara rice consisted of 73%
carbohydrates, 9.5% protein, 2.5% fat, 1.4% ash
and 1628 kJ per 100g of energy. Navara rice had
16.5% higher protein, and contained higher
amounts of thiamine (27-32%), riboflavin (4-

25%) and niacin (2-36%) compared to Jyothi and
IR 64. The total dietary fibre content in Navara
was found to be 34-44% higher than that of Jyothi
and IR 64. Significantly higher phosphorus,
potassium, magnesium, sodium and calcium
levels were found in Navara rice, compared to
the other two varieties. The cooking time of
dehusked Jyothi and IR 64 varieties were found
to be 30min, while Navara needed longer time to
cook, (38min). The cooked rice of Navara was
slimy in nature, probably due to the presence of
non-starch polysaccharides (Deepa et al., 2008).

The study on genetic variations and some of
the physicochemical properties of Navara in
comparison with Jyothi and IR 64 revealed that
the SSR primers for protein content and setback
viscosity primer (RM 4608) were observed to be
polymorphic in case of Navara (Deepa et al.,
2009)

In vitro starch digestibility and glycemic
indices of three rice varieties- ‘Navara’, ‘Jyothi’
and ‘IR 64’ showed that the rate of starch
hydrolysis was maximum (67.3%) in ‘Navara’
rice compared to other two rice varieties. ‘Navara’
exhibited the lowest kinetic constant (k)
indicating inherent resistance to enzymatic
hydrolysis. The glycemic load (GL) and glycemic
index (GI) of ‘Navara’ were similar to ‘Jyothi’
and ‘IR 64’ and concluded that  ‘Navara’ is an
easily digestible rice and can be used for baby
and geriatric foods (Deepa et al., 2010).

Recent phytochemical investigations and
spectroscopic studies of the diethyl ether fraction
of methanolic extract of Navara Black (NB) rice
bran gave three important compounds namely,
tricin and two rare flavonolignans- tricin 4'-O-
(erythro-â-guaiacylglyceryl) ether and tricin 4'-
O-(threo-â-guaiacylglyceryl) ether. Of the three
compounds, tricin and the threo- form of
flavonolignan showed anti-inflammatory effect
of >65% after 5 h, at 2 mg/kg, in carrageenan-
induced, paw edema experiments in rats. The
results of the study corroborate with the
preferential use of Navara in indigenous
medicine, over staple varieties (Smitha et al.,
2011)
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Activity pr ofiles in Navara
Anti-car cinogenic properties in Navara

Molecular studies revealed the presence of
Bowmem-Brik Inhibitor (BBI) protein in Navara,
which is effective especially against breast cancer.
This protein, christened Bowman-Birk Trypsin
Inhibitor protein, is also known to possess anti-
inflammatory and anti-allergic properties in
animals and is reported to be capable of imparting
resistance to fungal pathogens and pests in crops.
There are reports that the protein had earlier been
isolated from a few other crops like soybean,
barley and sunflower. But it has not been
identified so far in any other rice variety of the
country. The sequenced part of the gene includes
762 base pairs (BP) and it shows 94 per cent
identity with the Bowman-Birk Trypsin Inhibitor
protein in Japonica rice in China (Hindu – Dec
21; 2007).

Antioxidant, Anti pr oliferative and radical
scavenging properties in Navara

Free radical-induced oxidative stress is the
root cause for many human diseases. Naturally
occurring antioxidant supplements from plants are
vital to counter the oxidative damage in cells. The
crude methanolic extract from Navara rice bran
contains significantly high polyphenolic
compounds with superior antioxidant activity as
evidenced by scavenging of free radicals
including 1,1-Diphenyl-2-picrylhydrazyl (DPPH)
and nitric oxide (NO). Navara extracts also
showed highest reducing power activity, anti-
proliferative property in C6 glioma cells.
Relatively high total antioxidant activity in the
Navara rice bran compared to the other rice
varieties showed a significant correlation with
polyphenolic contents suggesting the importance
of polyphenolics as potential antioxidant
biomolecules. Navara had relatively higher
reducing power than other samples, indicating a
significantly higher correlation with polyphenolic
content (Rao et al., 2010).

Problems in Navara rice cultivation
Navara rice cultivation is now facing serious

constraints and it varies in different districts of
the state. Generally, diversity in environmental

factors, habitat destruction, habitat loss,
urbanization and industrialization, inorganic
farming and commercialization are the major
threats for rice production.

One of the major problems in Navara
cultivation is non-availability of pure seeds.
Generally small plots are used for its cultivation
and part of the same plot is often used for
cultivating other rice varieties. Under these
conditions mixing of seeds is inevitable. Navara
is cultivated in small plots considering the plant’s
fragile nature, its susceptibility to changes in
weather like rain, wind and even dew, at times,
causing excessive damage to the crop resulting
in financial loss. Farmers are hesitant for
cultivation of this rice in spite of high demand
owing to poor marketing network and the absence
of remunerative price. High cost of implements
and labor practices, low price for the yield, poor
infrastructures and poor extension services are
some of the major problems faced by most of the
farmers.

Habitat destruction is an agro-ecological
constraint faced by many farmers during Navara
cultivation. Loss of habitat depends on a number
of factors such as erratic monsoon causing
intermittent soil moisture stress, poor irrigation
facilities, water logging due to poor drainage,
salinity, loss of soil fertility followed by inorganic
farming, environmental pollution due to use of
fertilizers, pesticides and industrialization. In a
fast developing country like India and a state like
Kerala, paddy fields are used for constructing
multi-storied buildings and developing industries.
Poor grain setting, germination of matured grain
on the panicle during heavy rainfall and crop
failure due to drought are other common problems
in rice cultivation.

Chemical farming alters microbial
population and pH of the soil resulting in the non
availability of nutrients in soil. Application of
synthetic fertilizers in the soil also reduces the
binding property of soil particles resulting in poor
soil granulation and water retaining capacity of
the soil. So there will be an increased requirement
of water during inorganic farming. Poor irrigation
facilities, erratic monsoons along with absence
of soil microbes due to inorganic farming lead to
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poor yield. Continuous use of inorganic fertilizers
thereby results in loss of soil fertility.

Moreover, Navara rice is getting replaced by
high yielding rice varieties and other crops like
ginger, banana, legumes and other vegetables due
to poor yield and high cost of inputs.

Need for conservation of Navara
Most of the medicinal rice landraces

including Navara are at the verge of extinction.
Lesser productivity of these races coupled with
over exploitation of released high yielding
varieties cause serious threat to shrinking
populations of this rare rice landrace. Recent
scientific studies revealed the presence of many
bioactive compounds along with unique anti –
cancerous, anti-inflammatory and anti –oxidant
activities. It is therefore obligatory to gather,
preserve and characterize Navara for the
undisclosed treasure of genes present in the
declining germplasm.
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