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1. INTRODUCTION

Globally marigolds (Tagetes species,
family Asteraceae) are mainly cultivated for
ornamental purposes. The genus is known
for the essential oil present in its leaves and
flowers, which makes it an important crop
of mild temperate to temperate regions.
Four species namely T. erecta, T. patula, T.
minuta and T. signata are found in India.
Among them, T. minuta, commonly known
as wild marigold, is an important species,
valued for its essential oil. . minuta is an
aromatic, branched erect, annual herb, 1-2
m tall. It gives higher oil yield of better quality
among all the cultivated Tagetes species.
Essential oil obtained from wild marigold is
known as “Tagetes oil” among traders and
end users. Due to increasing demand of
Tagetes oil in recent years, there has been

an increasing interest in its cultivation.
2. CROP IMPROVEMENT

Field surveys were carried out in
Kangra, Mandi and Kullu districts of Himachal
Pradesh in first fortnight of November
during 1989 and 1990. Seeds were collected
from healthy plants at maturity stage from
wild locations of different agroclimatic zones.
All lots of collected seeds were pooled
together and the crop was raised in the
ensuing seasons. Simultaneously, plant life
cycle was studied to understand the plant
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growth and development. Essential oil quality
was analysed at different stages of the crop
development.

Synchronized seed germination, onset
of flower bud initiation and seed maturity were
taken as selection criterion for acclimatization
and domestication of selected seed
population. The selection was made during
1990-1995 for six years from the crop
cultivated out of the selected seed
population. About 95 % homogeneous seed
population was achieved with synchronized
seed germination (within 10-15 days), flower
bud initiation (September 7-14) and
physiological seed maturity (October 20-25),
when the seeds were sown in June for
raising the crop in mid hills of Kangra valley,
Himachal Pradesh.

3. USES

T. minuta oil finds a good market in
perfumery houses and in flavour industry.
The flower- oil and its absolute are used for
compounding of high grade perfumes in
flavour and food products including cola and
alcoholic beverages, frozen dairy deserts,
candy, baked goods, gelatins, puddings and
condiments etc. The presence of three
important acyclic monoterpene ketones and
a hydrocarbon in the oil are good source of
base material for the synthesis of value
added aroma chemicals. The oil also
possesses biological activity due to which it
has future scope in pharmaceutical
industries.
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4. DISTRIBUTION

T. minuta is native to temperate forests
and mountain regions and has spread
throughout the world as a weed. It grows wild
in South America, South Africa, Australia,
Nigeria, India, Uruguay, East Africa (Kenya),
Brazil, France, Chile, Bolivia, and Chaco
region of Paraguay. France, Kenya,
Argentina and Australia are main producing
countries of Tagetes oil in the world. In India,
this species finds habitat in western
Himalaya between altitudes of 1000 to 2500
m. Himachal Pradesh, J&K and hills of
Uttaranchal are the main growing regions,
where it occurs in natural habitat as a weed
in crop fields. It blooms in October-
November. Wild growth of T. minuta in these
regions forms the source of Tagetes oil in
India.
5. CLIMATE AND SOIL
T. minuta is generally found in areas
having light soil. Better quality of essential
oil is produced in moist temperate regions
where nights are cool during growth and
flowering season of the plant. Average
temperature of 12°-30°C during reproductive
phase of the crop is desired for good quality
essential oil. This crop prefers slightly acidic
soil (pH=5.5 to 7.0). A well drained sandy
loam to clay loam soil having sufficient
amount of humus favours plant growth. A
minimum of 50 cm of rainfall, well spread
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over the season or its equivalent of irrigation
water is required for raising successful crop.

6. AGROTECHNOLOGY

The Institute of Himalayan Bioresource
Technology, Palampur has developed
constituent oriented production technology
package of this crop. Production of Tagetes
oil was limited to temperate regions before
the release of this technology. With
advancement in agronomic research, it
could be possible to produce oil of desired
quality in north Indian plains as well. A set of
four package of practices has been
standardized to augment the production of
Tagetes oil under different farming situations
in sub-tropical to temperate climate. The
details of two commercialized practices are
summarized hereunder.

7. SALIENT FEATURES OF
DIFFERENT CROP PRACTICES
7.1 Main crop practice

This standard crop practice is
most suitable for the production of T. minuta
in mid hills of western Himalaya. The crop is
cultivated during the period of mid - June to
mid - November by either direct seed sowing
or transplanting of 60 days old sapling. The
crop is harvested only once at full bloom or
at seed maturity stage, which coincides

during October-November. Removal of the
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apical meristem in mid - August is essential
to check the erect growth and promote lateral
branches. Proper drainage of excess rain
water is necessary to avoid water logging in
crop fields. Sowing and harvesting times
should be as given in Table 1. Suitable
cultural practices are applicable to raise the

crop successfully.

7.2 Short duration autumn-
winter crop

Tagetes oil of standard quality,

which is acceptable to perfumery and
pharmaceutical industries, has been
produced only in temperate climate of
mountain regions. Critical analysis of whole
system of the climate, plant growth
development and desired composition of
essential oil required by the users revealed
that T. minuta plant must experience cool
nights during its growth period. The crop
should also bear the flowers. About 95-99 %
plant population must produce flowers for
production of quality oil. Flower bud formation
initiates during second week of September,
it is at peak in mid- October and reproductive
phenomenon ceases at the end of
November. Considering the above factors,
this practice has been standardized for
production of standard quality of Tagetes oil

‘in north Indian plain areas. This is also

successful in mid hills as well. This practice
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has opened the scope of T. minuta cultivation
in subtropical climate of plain areas. Seed-
sowing and harvesting times are observed
as given in Table 1. Direct sowing @3 kg
seeds/ha is recommended to have higher
plant population. Late rains pose the problem
in land preparation and seed sowing. The
crop does not grow more than 75 cm in
height. Highly fertile soils give better harvest
and oil yield from this short duration autumn-
winter crop.

8. COMMON CULTIVATION
PRACTICES
Cultural practices applicable to both the
crop practices are described here:
8.1 Land preparation

Medium light to medium heavy
soil, free from all weeds is ideal for getting
higher crop yields. compact soil and early
weed growth retard the development of the
crop. soil should be thoroughly prepared by
disc ploughing, harrowing and planking.
Compost or farmyard manure (FYM) @20-
30 tons/ha should be mixed well into the soil,
a couple of days before seed sowing or
transplanting of seedlings. A pre-sowing
irrigation should be given prior to seed

sowing or transplanting of seedlings.
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8.2 Propagatibn
T minuta is a seasonal crop and
is propagated by seeds. Crop can be raised
by direct seed sowing or through raising
nursery and then transplanting into main
field. Crop duration varies from 4 to 6
months, depending upon sowing time and

crop practice adopted.

8.3 Direct sowing

Seeds of this plant are light and
small in size weighing 1000 seeds per gram.
Weight of 1000 achenes varies from 0.9 to
1.1g. About 1 kg seed is sufficient for one ha
land when crop is raised through nursery.
For direct sowing, 2.5 kg per ha seed is
required to obtain optimum plant population.
Seeds should be sown at 1-2 cm soil depth
and evenly distributed in well prepared soil.
Deep sown seeds fail to germinate. For
proper distribution, seeds may be mixed with
other bulky materials like well rotten fine &
dry compost, sand, rice husk, sawdust, ash
etc. Seed broadcasting or line sowing
method may be adopted. Plant to plant 15-
30 cm and row to row 30-45 cm spacing is
suggested for line sowing. Seed germination
is completed between 10-1 5 days after
sowing with 50-60 % germination.
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8.4 Nursery raising and

transplantation

Transplanting of seedlings raised
in nursery is found better than direct sowing
for main crop and multiple harvests, because
of high seed-rate, loss of crop-stand and
crop-geometry. Nursery beds are prepared
in strips of 10 X1 m to facilitate weeding,
irigation and later for uprooting the seedlings.
50 kg of FYM is applied to each bed alongwith
compost or leaf mould and 100 gm NPK (12
:32 :16) or DAP. Seeds are sown in lines at
10-15 cm apart and covered with thin layer
of soil. There should be regular light irrigation
by sprinkling of water. Germination
completes between 10-15 days after sowing.
At 40-60 days after sowing, when the
seedlings attain 10-15 cm height, seedlings
are considered ready for ‘transplanting.
Nursery raised seedlings are transplanted at
45-60 cm spacing between rows and 30 cm

between plants.

8.5 Manures and fertilizers

The crop requires 120 kg N, 60 kg
P and 40 kg K per hectare in addition to 20-
30 tons/ha FYM applied at the time of land
preparation. The full dose of P and K in the
form of single superphosphate and muriate
of potash along with one third of nitrogen
(CAN or Urea) is piaced 4-5 cm deep in rows
at the time of planting. The rest of the nitrogen
is divided into two equal splits. First dose is
top dressed at 60 days after transplanting
and second dose after taking first harvestin
second fortnight of October.
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8.6 Irrigation and drainage

Adequate soil moisture is required
for normal development and growth of the
plant at all stages. The crop highly responds
to irrigation during pre- and post- monsoon
periods. Spring sown crop should be irrigated
3-4 times per month during summer. In
September- December, 2-3 irrigations per
month are sufficient till seed setting stage.
As the plant does not survive under
waterlogged conditions, a good drainage
system is essential to remove the excessive
surface water particularly during rainy
season. The crop should not be exposed to
water logging situation otherwise whole plant
will die.

8.7 Intercultural operations

Wild marigold grows slowly during
initial 60 days and, thus, is highly susceptible
to seasonal weed competition. Generally, 2-
3 weedings and one hoeing are required to
obtain high biomass yield. One hand weeding
during rainy season alone facilitates the
optimum crop growth by reducing weed
infestation. At least one hoeing is required
after first harvest if crop is grown for taking

more than one harvest.

8.8 Nipping
The plant can be tailored to check
its erect growth and produce more branches
by detopping method. Removal of the apical

fu 99 @ Y@ fRA S ®1 S S meristem at 50-60 days after seed sowing
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or 30-45 days after transplanting should be
carried out to stimulate branch formation.
This decreases the ratio of stem to leaf &
flower parts and enhances the oil yield per
unit area. This practice also reduces risk of
crop lodging due to more plant height under

main crop practice.

8.9 Pest and diseases

Marigolds are generally free from
insect -pests and diseases. Occasionally,
crop is found to be infected with viruses
during rainy season. No specific control
measures have so far been developed to
control the diseases caused by viruses.

8.10 Intercropping with maize
Cultivation of T. minuta as an
intercrop in maize crop is promising in
Himachal Pradesh. The following
intercropping practices are applicable :

a) Seeds can be sown in alternate
rows at the time of sowing of maize in June.
T. minuta crop is harvested during late
October, after the harvesting of maize crop.

b) T. minuta can be sown in maize
crop in July at the time of earthing at knee
height stage of maize.

c) T minuta crop can be taken as
relay crop in standing maize crop at dough
stage during August - September.
Harvesting is done during December -
January.

Farmers can take advantage of
intercrop of wild marigold with maize for
additional income.
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9. HARVESTING AND DISTILLATION

Essential oil is present in leaf and flower
parts of the crop, while stem is devoid of any
oil. Therefore, crop should be harvested
above the ground, leaving the naked stem
but at the height where green leaves are
attached with stem. The higher ratio of leaves
and inflorescence than stem is desirable for
higher oil recovery. Crop should be harvested
at full bloom stage for maximum herb yield
and better quality of oil. Thick stem may be
discarded and the biomass is chopped
before distillation. This helps in proper
charging of the material into distillation tank.

The essential oil from the crop is
obtained by steam distillation. The herb
material, harvested at full bloom stage
should be distilled fresh or within 2-3 days of
harvesting. Green foliage should not be piled
in heaps. It should be thoroughly spread on
the floor under shade before distillation.
Experimental studies revealed that distillation
of fresh herb gives better quality of oil than
the sun dried or stored material. Maximum
oil content is obtained from dried herb after
complete maturity of plant but this is at the
cost of herb yield due to leaf shedding at this
stage. Stored biomass or essential oil should
not be exposed to sunlight, moisture and high
temperature at any stage of operation. These
factors deteriorate the oil quality.

10. STORAGE OF OIL

Wild marigold oil is pale yellow to dark
yellow coloured mobile liquid and should be
dried immediately after distillation. The oil
should be stored in stainless steel, glass or
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aluminium containers, ‘filled upto the brim to
protect from auto-oxidation inside and should
be placed in a cool place away from light and
humid conditions.

11. CHEMISTRY OF TAGETES OIL

The quality of essential oil of T. minuta
varies when different crop practices are
followed.

11.1 Main crop
The main crop (autumn harvest)
from mid hills is mostly rich source of
dihydrotagetone and ocimene while
tagetones and ocimenones are in lesser
amount as compared to other crop
practices.

11.2 Short duration autumn winter
crop from hills
This crop practice forms rich source of
ocimenones (42+7%) from mid hills while
other constituents are found between 11 to
18%.
11.3 Short duration autumn-winter
crop from northem plains
This crop practice is also rich
source of ocimenones Z&E (28.3%) while
other components are between 17-24%.

12. Technology and availability of seeds

Technical services are offered by this
Institute on Tagetes oil production to interested
entrepreneurs as per CSIR norms. seeds of
the new variety are also available on demand
from this Institute.
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View of Intercropping with maize at grand growth stage of the crop

mra#vﬁmmaamwafm-mwm
View of Intercropping with maize at maturity stage of the crop
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Field view of main crop practice at early crop growth stage
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Field view of main crop practice at optimum stage for crop harvesting
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