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Sufficing Neutraceutical Rich Multipurpose
Leafy Vegetable on Earth : Moringa

P. Saha, R. C. Jena, B. Sahoo, K. Sahoo and A. Lenka

Plants are gifts of God described mainly
asgrains, fruitsand vegetablesform mankind's
basi c foodstuffs, and have been domesticated for
millennia. Leafy vegetables, also called

potherbs, greens, vegetable greens, leafy
greensor salad greens, are plant leaves eaten as
avegetable. Nearly one thousand species
of plantswith edible leaves are known. Thelegfy
vegetables are said to tone up the energy and
vigour in human being. Though leafy vegetables
arelowincaoriesand fat but highin dietary fibre,
iron, Phosphorous calcium and magnesium
content and very high in phytochemicals such
asvitamin (A, B, C, K), carotenoids, lutein,

folate, magnesium. It has been found that the
person who consumesless amount of vegetables
suffer from manutrition, which in turn hampers
theimmune system. Severd chemica compounds
from leafy vegetables having therapeutic effect
againgt severd allments have been identified,
epecidly antioxidants and bioflavonoid which
protect the body from free radicals. It could
potentidly prevent chronic disease due to ther
antioxidant content. But, broadly reporting leafy
vegetables should form a regular component in
our day to day diet to suffice the vita protective
nutrients that are required for hedthy living. In
India, leafy vegetables are greetly preferred by
the countrymen, either cooked to different
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ddlicaciesor sometimesadorn thetableintheform
of fresh sdlads. L eaf vegetables most often come
from short-lived herbaceous plants (lettuce
and spinach). Woody plantswhoseleavescan be
eaten as leaf vegetables include Moringa,
Adansonia, Aralia, Morus, and Toona species.

Sgana or ‘miracle treg, is one of the
most popular trees in the villages of India is an
important member of thefamily Moringaceae ad
belongsto genusMoringa. Thename* Moringa’
derived from the Tamil word murunggai or the
Malayalam word muringa. The family
Moringaceae includes near about 13 speciesbut
among them Moringa oleifera Lam.,
amultipurpose tree native to the foothills of
the Himalayasin northwestern Indiais the most
popularly cultivated one. It is believed to have
originated in the semi-arid habitats from North
Africato Southeast Asa(Mabberley et d 1997).
It is commonly found from sea level 101,400 m
on recent dluvia land or near riverbeds and
dreams. It grows at elevations from sealeve to
1400 m. Due to high water content and fibre, it
aids in digestion and utilization of more
concentrated food in human diet. Ample of the
plant is edible by humans or by farm animals,
besides |leaves, the flowers of sajana are also
very tadty. It is an indigenous vegetable, gained
its importance due to neutraceutica vaue and is
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Fig. 1 Comparison of nutrient content of moringa
leaf with other foods (Source: moringa.yolasite.com)

considered as indispensable plant for health
management. The leaves demonstrated all
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essential amino acids (Table 1) and are rich
inprotein, vitamin A, vitamin B, vitamin C and
minerads (Janick et a 2008).

Researchersa the Asan Vegetable Research and
Development Center (AVRDC) demonstrated
that leaves of Moringa species contained high
levels of nutrients and antioxidants. They dso
observed that boiled moringa leaves or leaf
powder provided at least three times more bio-
available iron than raw leaves. Boiling aso
enhanced antioxidant activity of the leaves.
Experiments at the University of Baroda, India
demondrated that cooking leaves with oil helps
retain beta.carotene and enhancesthe conversion
of beta carotene to vitamin A in our body.

Table 1: Neutraceutical value of Moringa on different tissues

Plant Parts Neutraceutical significance

Leaves Rich in protein (arginine: 0.38 g; higtidine: 0.14; lysine; 0.32; tyrosine: 0.10g;
phenylaanine 0.29g; methionine: 0.11; cysteine: 0.13; threonine: 0.25; leucine: 0.46;
isoleucine: 0.28 and valine: 0.35.), carotene, iron and ascorbic acid.contain
magnesium: 24 mg; potassum: 259 mg;

Flower Copper: 0.62mg; sulphur: 137 mg; chlorine: 423 mg; oxdic acid : 101 mg ; and
phytin P.44mg, lysneisfound in the flowers,

Pods Richinamino acid (danine, arginine, glycine, sering, threonine, vaine, glutamic acid
and aspartic acid ) and lysine. Sucrose dso occursin the fruit.

Seed benzylisothiocyanate derivative and benzoisothiocyanate

Stem hydroxymelein, vanillin, octacosanoic acid, beta-Stosterol and betasitostenone,
reported for the first time from a plant species

Stem Bark white crystdline dkaoid, two resns, an inorganic acid and mucilage (gum)

Root Anthomine and pterygospermine (an antibiotic). The root yidds a very pungent
essentid oil, which is offensve in odour.

Root bark moringinine and spirochine aong with benzylamine and glucotropacoline
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The seeds of sajana fruits can be used like green
pessin different places. Ancient Indian literature
makes mention of Moringa asan interesting plant
dueto itswidespread usein agriculture, medicine
and industry. India is the largest producer of
Moringa with an annua production varies from
1.1 to 1.3 million tonnes of tender fruits from an
area of 38,000 ha. Among the states, Andhra
Pradesh leads in both area and production
(15,665 ha) followed by Karnataka (10,280 ha)
and Tamil Nadu (7,408 ha). Tamil Nadu is the
pioneering state and it has varied genotypesfrom
diversified geographical areas, as well as
introductions from Sri Lanka. (Sing, 2011)

Fig. 2. Moringatree, A) Full grown moringa
Uses of Moringa
The Moringa tree has probably been the most

popular plant in ECHO’s seed bank of
underutilized tropica crops. It affords extreme
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Fig. 2. Moringatree, B) Fruit and
Flower bearingmoringa

nourishment to the human bodly. It gppearsto have
a tremendous potentid for improvement of the
humans in particular and the society in generd.
Besdesthe leaves and containing an edible fruit,
this tree has many everyday uses. The seed
extracted oilsare a0 used asubricant inthewatch
and computer manufacturing industry. India’s
ayurvedic medicine uses every part of the
Moringa tree and congders it one of the most
vauableand ussful plants. Around theworld every
part of thistree has been used effectively againgt
varying allments. Its uses are as unique as the
names it is known by, such as clarifier tree,
horseradish tree and drumstick tree (referring to
the large drumstick shaped pods) and in East
Africait is cdled “mother’s best friend”’. There
areliterdly hundreds of usesfor thistree.

1. Dietary use: It is an important vegetable
crop and thewhole plant of Moringa can beused
to serve the mankind in severd ways.

Table 2: Dietary value of Moringa

Part Dietary use

Eaten asfresh, cooked and
stored as dried powder for
many months without

Leaves and foliage
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refrigeration and without
loss of nutritiona value.

Fowers and pods
Seeds

Excdlent vegetable.

Used as green peas and
extraction of oil form seeds
isvery equd tooliveoil and
this can be used to cook a
variety of dishes.

2. Pharmaceutical use: Medicinal
property of Moringa is a wel-known fact.The
stem bark, root bark, fruit, flowers, leaves, seeds
and gum are dl economicdly viable partswiddy
used in Indian folk medicine. It is a vital
component in Ayurveda, Siddha, Unani and
Indian medicine systems. Researchers based on
the phytochemical studies demonstrated the
variouspartsof theplant arevery effective aganst
hypertension and high cholesterol. Theleavesact
as perfect tonic for strengthening maintenance of
skeletd system, purification of bloodstream in our
body and aso very important role in periods of
pregnancy, post-delivery complications and
lactation, while its antibacterid, antifungad and
antioxidant properties are dready well known to
practitioners of both traditional and modern
medicine.
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Table 3: Pharmaceutical properties of
Moringa on different plant parts

Part Phar macological properties

Leaves Anti-ulcer, hyperthyroidism,
anti-diabetic, hypolipidemic,
anti-helminthic, anti-oxidant,
hypo-cholesterolemic,

hepatoprotective, antifungal,

antibacterial, nutritional
supplement etc.

Foliage L actation enhancer

Flowers Anti-arthritic

Pods and seeds Hypotensive

Seeds Analgesic, anti-spasmodic,
diuretic, anti-allergic, anti-
becterid, larvicidd, anti-vira

Seed kernels  Anti-asthmatic,anti-
inflammeatory

Bark Anti-urodlithiatic

Root Analgesic, anti-convulsive,
anti- nociceptive, anti-
inflammetory, anti-cancer, Anti-
urolithiatic

Table 4. Some very beneficial Moringa based commer cial health care product

Product Company Details
Moringa zingaolefera American Moringa leaf Cgpsule  Purelesf powder capsuleswithout
Company filters

Moringa pharm - Organic Moringa leaf capsules.
Energy and hedth supplement

Moringa capsules - Energy and hedth supplement

Moringa seeds Veg India Exports Seed cakes (for water purification)

Moringa leaf powder Moringa Export Energy and hedth supplement
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Moringa fruit powder
Moringa capsules
Moringa dry leaves

Moringa Tea
Moringa Tea Loca Product
Miracle malunggay Loca Product

Poogamongamoringa energy Loca Product
capaule
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Nourishing beverage
100% pure Moringa leaf. Food

Supplement
Energy and health supplement

Poogamongamoringa Tea  Loca Product Nourishing beverage

Poogamonga ( hedth drink)  Loca Product Hedth drink

ZijaSmart drink Loca Product Mixture of pomegranate: Moringa
: doe hedth drink

3. Cosmetic use: Sajana seeds are  Table5: Dosage of the coagulant

immensely vauable in the cosmetic industry.
Moringaoil isamong the most desired ailsin the
formulation of skin care products (Soap), anti-
aging and wrinkle reduction products,
increase the hedth and strength of the hair and
scalp and cosmetics. Besidesthis, the ail contains
38-40% colourlessand an odourlessnon-volatile
substance that is never perishable and therefore
it is very beneficid for production of expendve
and natura perfumes and fragrances.

4, Organic water purifier: The cake
obtained after extracting the oil from the seed is

used as the organic water purifier in the pond,

well and in different water bodies as a
complementary to Aluminium, sulphate or dum

used asaconventiona chemica coagulant. It can
be aso used for the purification of vegetable ail,

depositing juice (Sugarcane) and beer. Thedoses
required for water trestment did not exceed 250

mg/l (Teble5).
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Raw water turbidity NTU Doserange mg/l
<50 10-50

50-150 30-100

>150 50-200

5. Agricultural use: Researchers at

Proyecto BIOMASA, an agricultura research
programme located in Nicaragua, demongtrated
that Moringa can be used as a foliar spray to
increase plant growth and as a green manure to
improve soil fertility. They aso observed that leaf
extract containsaplant growth hormone, lesf juice
soray effectively increasing yields by 25-30 %
for nearly any crop: onions, bell pepper, soya,
maize, sorghum, coffee, tea, chili, melon etc.

Package of practicesfor Moringa cultivation

Moringa isfast growing, drought tolerant
and easly adapted to varied ecosystems and
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farming systems. There are two types of sajana
(Annual and Perennial) available in Indian
continent.

Soil: For the cultivation of thisvegetable, it does
not requirewdll fertilized soil, 0 it hasthe potentid
to be grown in the dry areas of Odisha like
Rayagada, Jeypore, Sunabeda etc. It can be
growninawiderangeof il and dimetic condition
except heavy dlay soil.

Propagation: It is propagated either by stem
cuttings (limb cutting) or by seed. In perennid
types, limb cuttings 100-150cm in length with a
diameter of 14-16 cm are planted in situ during
the rainy season. For annua crops the seedlings
areraised from the seed in the polythenewhichis
helpful for better crop stand and aso thereisa
provison for gep filling in the main fidd if the
seedlings die due to any unforeseen reason.

Seed treatment: Treatment of the seeds with
Azospirillum cultures at therate of 100 g per 625
g of seeds before sowing resulted in early
germination, and increased seedling vigour, growth
andyidd.

Seed percentage: The seed requirement per
hectare is 625g. When planted in single rows
aong with irrigation channels, agpacing of 2miis
ufficient.

Planting: Inthe mainfieldisdugged with 60x60
cm pit which isfilled with FY M and soil and then
the sdlected cutting of the stem or the seedlings
are planted. For the perennia crop the plant to
plant distance will be 4.5m and the row to row
distance will be 3.0 m. While planting, one-third
of the cutting should be kept ingdethe pit. Under
moderate clay Stuations, watering should be done
just to optimum levels to avoid root rot. For the
annuasspacingwill bemaintained 2.5%2.5m. One
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month before planting, each pit should be filled
with 10 kg FY' M, 100g urea, 100 g SSP and 50
g MOP and &fter one and haf month after planting
application of 100 g additiona urea in each pit
helps in increasing both crop growth and
production, giving a plant population of 1600
plants’ha. In addition to that fertilisers should be
applied at the time of pinching (75 days after
sowing) at the rate of 44 : 16 : 30 g NPK/ tree
and Nitrogen @ 44g / tree must be applied as
top dressing at first flowering (150-160 daysafter
sowing) stage (Suthanrgpandian et al.,1989).

Plant population: It may vary with the spacing,
but generdly plant population of 1600 plantsha
issuitable if sandard spacing is followed.

Season: Thelimb cuttings are planted in the pits
during themonths of Juneto August. Themonsoon
rains during the period facilitate easy rooting and
further growth. The seeds of annud moringa may
bedirectly dibbledin the pit to ensure accelerated
and fagter growth of the seedlings. The best suited
season for sowing the seedsis September under
Southern Indian conditions. The time of sowing
hasto be gtrictly adhered to because theflowering
phase should not coincide with monsoon seasons,
which results in heavy flower shedding.

Irrigation: Growing moringa plants may not
require watering except during hot weether when
they may be irrigated once a week. Annua
moringa respondswadll toirrigation and theyield
can be doubled (vegetable moringafruit) by drip
irrigation as compared to rain-fed crops, Drip
irrigation at therate of 4 lit/day can enhanceyidds
by 57 per cent as compared to rain-fed crop
(Rgakrishnamoorthy et al., 1994).

After care: Pinching and earthing up arethetwo
practices which should be followed for sajana.
Finching the termind bud on the central leader
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semisnecessary when it etainsaheight of 75cm
(two months after sowing). Thiswill promotethe
growth of many lateral branches and reduce the
height of the tree. In addition, pinching also
reducesthe damage dueto heavy wind and makes
harvesting much eesier. Vijayakumar et al . (2000)
It is found that early pinching of growing tips
carried out 60 days after sowing is better than
pinching 90 days after sowing for obtaining a
higher yidld. Sometimes, dueto heavy rain or wind
there is a possbility of breaking the tree s,
earthing up of the soil at the base of the tree is
useful to give it the strength. Vijayakumar et al.
(2000) reported that Spraying of GA, @ 20 ppm
on 90th day of sowing increased dl the pod
characters, such aslength, specific gravity, number
of seeds, flesh content and pulp, more than
untreated check.

Yied and Production: Generdly, Sx to nine
months after planting flowering sarted and there
are some varietieswhich give production for two
to three times but this kind of varieties are not
popularly cultivated in Odisha. For perennia
crops, fruits yields are generdly low during the
firgt two years (80-90fruit/year), but from thethird
year onwardsasingletreeyiddincreasegradudly
500-600 fruit/tree/ year up to the fourth and fifth
years. The pods are harvested mainly between
March and June. A second crop is normally
harvested from September to October.

Post-harvest care: After harvesting the plant
cropiscut kegping 1.5-2m from the soil then from
that cut portion new branches come out that bear
flowers and fruits. Inannud moringa, when the
harvest isin, thetrees are cut down to aheight of
onemetre above ground levd for ratooning. These
ratoon plants develop new shoots and start
bearing four or five months after ratooning. Three
ratooning operationsarerecommended during the
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production cydle, after each harvestisover. During
each ratooning operation, the plants are supplied
with the recommended level of N, P and K
nutrientsaong with 20-35 kg of FYM. Perennid
types are dso pollarded back to aheight of 0.3-
0.45m from ground level during October
November, followed by manuring with organic
matter (25kg) and the recommended input of
fertilizers.

Ecotype and Cultivar: Atlesst 20 commercidly
cultivable varieties of Moringa are available
throughout India. Tamil Nadu Agricultural
University have succeeded in developing two
promising, highyielding, annua seed- propagated
Moringa types PKM-1 (Selection) and PKM-
2(MP31 X MP28), Dhanrg (dwarf type) which
has revolutionised the Moringa indudry in the
country.

KAU released one drumstick variety
named Anupama. Besdesthat, somehigh-yielding
land races are d o cultivated in Tamil Nadu and
AndhraPradesh namey JaffnaMe anor, Saragva,
Chavakacheri, Chemmurungai, Pd Murunga,
PunaMurungal, Kodaikal Murungal and Saragvi
etc.( mainly identified by the farmer’s in a
particular region) but whether these varietiesare
auitable in Odisha condition or not need to be
further studied. Some varieties namely, KM 1,
GKVK 1,2,3, KDM 1, Konkan Ruchira, Rohit
1 areknown to be devel oped by the public sector,
In India, more than 60,000 farmers are engaged
in commercid cultivation of Moringa asit is a
highly remunerative crop. Thesmd| faamersget a
handsome amount of benefit from Moringa
cultivation. Though severd varieties are present
in India but cultivation, improvement and
outstanding new varietal production found in
Odishaisinadequate. In Odishaonly PKM 1 and
PKM 2 is cultivated predominantly.
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Cogt of cultivation: Plant densty 1,600 plant/
ha

1st year cost of cultivation — Rs. 1,03,200=00
2" year cost of cultivation — Rs. 96,900=00
3 year cost of cultivation — Rs. 95,000=00
Yiddin 1t year 10 kg/plant i.e 16,000 kg/ha
Yiddin 2" year15kg/plant i.e 24,000 kg/ha
Yiddin 39 year 15 kg/plant i.e 24,000 kg/ha

Incomein 1%t year@ Rs.35=00/kg i.e 5,60,000
(Net benefit = Rs. 4,56,800)

Incomein 2 year@ Rs.35=00/kg i.e 8,40,000
(Net benefit = Rs. 7,43,100)

Incomein 3¢ year@ Rs.35=00/kg i.e 8,40,000
(Net benefit = Rs. 7,45,100)

Diseases and Pest: The main reason for which
the people does not like to keep sajana in their
kitchen garden is due to the attack of most
important pest i.e. caterpillar. This insect is the
voracious feeder of the bark and leaves that
damage the plant interndly and the insects are
seen throughout the dwelling. Moreover, due to
the attack of stem borer Diaxenopsis
apomecynoi des sometimesit reducesthe normd
growth of the fruits as well as the market price.
Deveoping fruits are damaged by the fruit fly
Gitona distigmata. The budworm Noordia
moringae and the scale insectsDiaspidotus sp.,
Aphis craccibora and Ceroplastode cajani.

No major disease in India has been
reported as affecting the economies of the crop.
However, in severely waterlogged condition
Diplodia root rot and damping off can occur, from
annud Moringa a the seedling stages. A new
disease has been reported from Maharastra
caused by Drechdera haraiiensis where the
maturity Pods showed extensiverot. Thedisease
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symptoms are observed al over the surface of
the pods, more congpicuoudy a the sigmatic end
aswdl ason green pods. Recently researchers
reported anew wilt disease caused by Fusarium
oxysporum fsp moringae.

Problems encounters for large scale
cultivation:

Unavailability of suitable high-yidding varigty
under Odisha condition.

- Farmers do not pay due attention to this
remunerative crop due to their ignorance
which ultimately leads reduction in the yield.

- Useof unsuitable pruning methodsfor ratoon
Crop management.

- Thecommerda croprequiresirrigationduring
summer and windy seasons when the water
tableisa itslowes.

- Thereisno such gppropriate control measure
available to combat fruit fly and caterpillar
attacks.

- Packing systemsare poor (uncovered bundles
or in gunnies).

- Lack of co-operative marketing systems.

- Seasonal glut necessitates cold storage
fadlities

Future Scope of cultivation for thesmall and
marginal farmers

- It doesnot require much attention and labour,
only the family members can ded with the
various operations as time requires.

- It can be cultivated with the suitable
intercropping dong with the other vegetable
crops.

- Moringa requires minimum amount of
manures and fertilizers as well as irrigation
fedilitiesfor its commercid cultivation.
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- If andl faamerscultivateMoringa inlessthan
one hectare of land, then their produce can
easly be marketed in local market with a
profitable price asit dways has amedium to
high demand depending upon the festivad or
occasion.

- Asadl the parts of sajana can be used in
different purpose, so famers can fetch some
extramoney by sdlling the products other than
the fruits.

- Pruned materids can be effectively recycled
for supplying pulp and paper indudtries, which
isan additiond advantage for small farmers.

- It also provides a good alternative of
protectivefoodsfor the poor farmersand their
family.

Though India harbours a lot varietal
wealth but unfortunately, information on
exhaustive research mainly based on
conservation, cultivation, improvement and
outstanding new varietd production found not only
in India but dso in Odisha is inadequate. The
present report is, therefore, emphasized mainly
on the tremendous potential for improvement of
the human beings in particular and the society in
generd, easy cultivation and handsome benefits
to initiate more cultivation. Moringa, having a
good potentid to be cultivated throughout Odisha,
particularly in the dry land areawhere thereis a
scarcity of water, it can be grown successfully.
Here, we have discussed about the cultivation
aspect and its different uses and focused on its
potentia to grow as aremunerative by the smal
and margina farmers. During our sudy, we have
concentrated on the problems that farmers face
for its commercid cultivation that has been dso
pointed out in this article. These problems can
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only be overcome by the sincere effort of the
scientigsand the active farmersaswell, and then
only “Sgana’ will become popular tothefarmers
and its commercid cultivation will get its unpad
attention.
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