


Introduction

Marigold gained popularity amongst gardeners and flower
dealers on account of its easy culture and wide
adaptability.

Its habit of free flowering,

short duration to produce marketable flowers,

wide spectrum of attractive odour, shape, size and

good keeping quality attracted the attention of flower
growers.

In India, it is one of the most commonly grown flowers
and extensively used on religious and social functions, In
one forms or other.



Introduction

The name ‘Tagetes’ was given after ‘Tages’, a demigod, known for his

beauty.

In language of flowers, marigold, in general, means anxiety but despair
or grief, in particular.

African marigold represents vulgar minds whereas
French marigold is a symbol of jealousy
Marigold is also known as ‘friendship flower’ in the United States.

African marigold was first introduced into ‘Spain’ early in the 16%
century and became popular in Southern Europe under the name,
‘Rose of the Indies’. This plant was reintroduced into Europe in 1535
under the name, ‘Flos Africonus’ by Emperor Charles V.

It continued to be so called until well upto the 18™ century, although it
was correctly figured as Plantas tagetes indica in Fuch’s Herbal of
1547 (Genders, 1971).



Importance and uses

In India, flowers are sold in the market as loose or after
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Other than cutflowers,

Marigold is especially used for

Beautification and also used in landscape plans due to the variable
height and colour of flowers.

It is highly suitable as a bedding plant, in a herbaceous border

Ideal for newly planted shrubberies to provide colour and fill the
spaces

French marigold is most ideal for rockery, edging, hanging baskets and
window boxes.



Importance and uses

Therapeutic uses - Both leaves and flowers are equally important
from medicinal point of view:

Leaf paste is used externally against ‘boils’ (hard inflamed tumor)
and carbuncles (inflamed ulcer)

Leaf extract is good remedy for earache
Flower extract is considered as blood purifier
Cures bleeding piles

Good remedy for eye diseases and ulcers.

The essential oil present in different species of tagetes can find a use
In the perfume industry.



Natural pigment

Rich in carotene pigments.

Xanthophylls are the major
carotenoid fraction in the flower
petals.

Lutein a/c for 80 — 90% of total
Xanthophylls content.

Used for poultry feed to intensify
the yellow colour of the egg yolk
and broiler skin and flesh.

and also for fish.

Also used for colouring food
stuffs also.



Importance and uses

Tagetes patula contain essential oil which can readily be
extracted by steam distillation.

The oil has a pronounced odour and acts as a repellent to
flies.

As trap crop -It iIs also grown to reduce the population of
nematodes and borers In many vegetables, fruits and
ornamental plants.



Essential oils used in perfume industry

Tagetes erecta: (1) 1-limonene

(2) Ocimene

(3) 1-linalyl acetate and
(4) 1-linalool
Tagetes signata (Syn. T. tenuifolia)
Contains Aroma dendrene (18.4%) and

1-terpineol (8.8%) with other oils like Limonene, Eudesmol and
Phenylethyl methyl ether

Tagetes minuta(wild marigold):
Aroma-dendrene,
Tagetone,

Ocimene,

Phenyl ethyl alcohol,Salicylaldehyde, 2-hexene, Endesmol, Llnalyl
acetate, Limonene



Origin and History

» Marigold is native of Central and South America,
especially Mexico.

Species, Types and Cultivars

Species: There are about 33 species of the genus Tagetes.

» Tagetes erecta (African marigold)

» Tagetes patula (French marigold)

» Tagetes tenuifolia (syn. T.signata).

» Tagetes lucida (Sweet scented marigold)
» Tagetes lacera
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Tagetes lemmonii

. minuta,

. pusilla

. corymbosa.

. signata, T. sighata cv. Pumila

" lemmonii
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Types

Tagetes erecta — African Marigold
Carnation flowered
Chrysanthemum flowered

Tall F1 hybrids, Semi tall F1 hybrids,
Dwarf F1 hybrids, F1 triploid

Tagetes patula — French Marigold
Dwarf double — (20-30 cm)
Dwarf double — Petite (15-20 cm)
French Dwarf single — (20-35 cm)
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Tagetes erecta (African marigold):

The plants are hardy,

90-120cm tall, erect and branched, leaves
pinnately divided, leaflets are lanceolate
and serrated,

Flowers are single to fully developed,
large, ball shaped, florets either 2-lipped
or quilled,

Flower colour ranges from lemon-yellow
to yellow, golden yellow to orange.
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Tagetes patula (French marigold):
Plants are hardy,

30-Z0cm tall, bushy, compact,

foliage dark green, reddish stem,
leaves pinnately divided and leaflets
are linear — lanceolate and serrated.

Flowers small, single or double,

colour wvaries from yellow to
mahogany red.

Tagetes tenuifolia (Syn, T. Signata):

It i1s a dwarf annual with branching
habit. Leaves pinnately divided into
12 oblong, linear, sharply serrated
segments, five ray florets, yellow,
roundish and obviate.
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Other species includes T. lucida scented type and T.
lacera tallest species.

Inter specific hybrids:

Inter specific hybrids between African marigold and
French marigold has been developed.

These hybrids are intermediate in characters,
early flowering,

medium in height (60cm),

bushy,

flowers double,

delightful colour combination of red and gold, are
called ‘Red and Gold’ hybrids.
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Classification

African Marigold

There are many types and strains varying in plant
height, growth habit, flower shape, size and colours
African marigold are further grouped as

Carnation flowered:
Plants 75cm height,

10cm diameter flowers, orange, golden yellow, deep
orange or lemon yellow flowers.

Carnation flowered dwarf:
Plants grows up to 40cm,
large flowers.
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Classification

3. Chrysanthemum flowered

Tall Double Chrysanthemum flowered,
Grow upto 60-80cm,
large flowers, various shades of yellow and orange.
4. Dwarf Double Chrysanthemum flowered
Plants 20-30cm height,

Important strains under these are Luxor series and
Rexor series.
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Classification

4.

Tall F1 hybrids: Plants 60-70cm high, flowers large and fully

double up t0 TZcm across. Important series are F1I'Gold coin, FI
Climax series.

Semi tall F1 hybrids: Called hedge type, plants uniform, compact
growth, 50cm height, flowers double with 10cm diameter, colours
— lemon, golden yellow and light orange.

Dwarf F1 hybrids: Plants 15-40 cm height, compact, flowers at a
time, includes Inca Series (large, double and compact flowers),
Space Age Series (early, dwarf, uniform), Galore Series )long
flowering duration, uniform).

F1 triploid: Early, free flowering, large, flowers large, flowers
colour golden yellow.
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French Marigold

Dwarf double: Plants 20-30cm height, available in yellow, orange,
reddish brown, Mahogany- red, golden yellow, bi-colour.

Dwarf double Scabious flowers: Flowers with crested centre,
colours- golden yellow and golden orange with red markings.

Dwarf double petite: Very dwarf 15-20cm height, large number of
flowers, colours- golden yellow, orange, yellow and maroon.
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French Marigold

French Dwarf Single: 25-35cm height, compact flowers golden
yellow with maroon eye. Mahogany-red with yellow centre,
yellow with brown.

Dwarf triploid F1 hybrid: 25-40cm height, early profuse
flowering, yellow, golden yellow, orange and brownish red

colours.

Tetraploid hybrids: Early flowering, dwarf, brilliant orange, fully
double, carnation type blooms.
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Genetics and Breeding:

A very few studies have been conducted on the cytological status
of marigold; chromosome number of several species of Tagetes are as

follows.

Diploid species (2n)

Tagetes erecta 24
T. tenuifolia . 24
T. elangeta . 24
T. lemmonii . 24
T. jaliscensis . 24

T. Incida 22

Tetraploid species (4n)
T. patula . 48
T. minuta . 48
T. remoti flora : 48
T. mendocina  :48
T. biflora
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Male sterility:

Male sterility in marigold is of two kinds
Apetalous
Double flowered.

Apetalous sterility is preferred to full double flowers
because latter type is prone to break down and is gives rise
to a few disc florets at later stages which may be due to
either age of plants or environmental factors.

Male sterility iIs governed by a recessive gene and is
Incorporated into seed parents.

It is maintained by crossing the heterozygous plants with
the sterile ones.
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Breeding of Marigold

Hybridization between distantly related types is the most
effective and commonly employed tool to induce variation
S0 as to improve the existing cultivars and evolve new,
high yielding, better quality of genotypes.

Different principles of breeding have successfully been
used In marigold which resulted in new cultivars and
present day F, hybrids.

Inter-varietal hybridization

Inter-specific hybridization
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Varieties

Tagetes erecta— African Marigold

MDU-1, Giant double African orange, Giant double African
yellow, Cracker Jack, Climax, Dusloom, Golden Age,
Chrysanthemum Charm, Crown and Gold, Spun Gold, Pusa
Narangi Gainda and Pusa Basanthi Gainda

Tagetes patula — French Marigold

Red Brocade, Rusty Red, Butter Scotch, Valencia Sussana
Tagetes tenuifolia

Golden Gem, Lulu, Pumila, Ursula
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Growth and Flowering

Environmental Factors

Light and temperature: Growth and flowering In
marigold iIs generally governed by day length and
temperature.

African marigold flowered under long day at temperature
of 21.1 to 23.9°C. While the plants failed to grow under
short day at higher temperature.

French marigold cv. Butter Ball flowered under 10 hour
light at 30°C but not under 18 or 24 hour light.
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Role of Growth Substances:
Marigolds are excellent pot plant, especially the

cultivars of T. patula and T. tenuifolia

The cultivars of T. erecta are usually grown taller
hence the growth retarding chemicals can be
recommended for reducing the height and improving
the appearance of the pot plant.

SADH @ 250-2000ppm at 4 week at planting and 1
month after first spray,

Soil drenching with CCC at the start of bud
formation @ 2-3%

GA; @ 100-400 ppm at 4 WAP increased plant
height.
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Propagation

v 1) By seeds and

v 1) by CUtmgsS.
» Plants raised from seeds are tall, vigorous and heavy yielder.
Seed propagation
v Seeds of T.erecta, T.patula and T.tenuifolia germinate
quickly.
v Seeds germinates well at temperature from 18°to 30°C.

v Nursery beds are thoroughly prepared by digging and
Incorporating well rotten farmyard manure.

v Dust aldrin or BHC on outer side of nursery beds.

v For early transplanting raise seedlings at a temperature of
65-0°F (18.3°C to 20.1°C) under 18 hour light with a
minimum light intensity of 500-800 ft. candles.
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Sowing time

Flowering season Sowing time Transplanting time
Late Rains Mid — June Mid-July
Winter Mid-September Mid-October
Summer January — February February —March

Cuttings

e This method is followed for true to type characters of a
particular plant or cultivar.

o The emergence of adventitious roots from the stem helps in
establishment of cuttings.

o Cuttings planted in sand or vermiculite root easily and the
rooted cuttings are transferred in bed or pots for flowering.
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Soil and climate

<« A deep, fertile, friable soil having good water holding
capacity, well-drained and near to neutral in reaction (pH 5.6-
7.5) 1s most desirable.

« An ideal soil for marigold cultivation is fertile sandy loam.

« Marigold requires mild climate for luxuriant growth and
flowering.

« Depending on environment, planting is done in three seasons,
l.e., rainy, winter and summer and seeds are sown
accordingly,

« Mild climate during growing period (14.5 — 28.6°C greatly
Improved flowering while higher temperatures (26.2°-36.4°C)
adversely affected flower production.

28



Cultivation
Transplanting of seedlings:
Marigold seedlings are easily transplanted and established in

the field without much mortality. The seedlings with 3-4 true
leaves 21-30 days (3-4 weeks) are used for the purpose.

Transplant should be done early in the morning or late in the
evening. One side of the ridges formed.

Spacing
v Tagetes erecta requires wider spacing than T.patula.
Tagetes erecta Tagetes patula
1) 40 x 40cm 1) 20 x 20cm
2) 40 x 30cm 2) 20 x 10cm
3) 45 x 30cm 3) 30 x 30cm

4) 60 x 45cm (UAS) 4) 30 x 30cm
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Manuring and fertilization

To get highest flower yield, 100 kg N, 100 kg P and 100 kg
K20 should be mixed at the time of preparation of land.

Remaining 100 kg N per ha should be applied one month
after seedlings are transplanted.

OR

80:40:30 kg NPK/ha; 50% N and full doses of P & K has to
be applied as basal doses and remaining 50% N as top dress 4
weeks (1.e., 30 — 45 DAT) of transplanting.

OR
225:60:60 Kg/ha - UAS RDF
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Irrigation

» Molisture stress at any stage of
development adversely affects
normal growth and flowering.

Pinching
» Removal of shoot apices at 40 days

after transplanting enhances the
flower yield.

» Late pinching at 50 or 60 days
proved less effective in this respect.
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Weed control

In marigold production, control of weeds Is an
Important operation. If the weeds are not removed
In time, a great loss would occur In terms of
growth and productivity of marigold.

In India 3 — 4 manual weedings are required for
the entire period

chemical weed control by EPTC at 8 — 10 Ib
(3.6288-4.536 kq), triflurabin and diphenamide at
4 1b (1.8144 kg) per acre.
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Flowering

In summer season crop, - commences by the
middle of May with maximum intensity in the
month of June and continues till the onset of
rains.

Rainy season crop - by the middle of September
and the flowering will continue till December.

Flowering In winter crop - by the middle of
January and will continue till March.
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Plant protection measures

Diseases (Fungal):

Causal organism

Measures

1) Damping off

2) Collor rot

3) Leaf spot

4) Blight

5) Inflorescence blight

6) Powdery mildew

Rhizoctonia solani

Rhizoctonia solani
Phytophthora sp.
Pythium sp.
Sclerotium rolfsi

Alternaria tagetica
Cercospora spp.
Septoria tageticola

Seed treatment with capton @ 0.5%

Seed treatment with capton @ 0.5%

Spray with Blitox @ 0.4% or
Bavistin @ 0.1%

Colletotrichum capsia DM 45 @ 0.2%

Alternaria zinnac

Oidium sp.

DM 45 @ 0.2% or Bavistin @ 0.1%

Spray with calixin, sulfex @
0.2% (WS) @ 0.2% 34



Plant protection measures

Viral diseases: Marigold is infected by Cmv, Aster yellow

VITUS

Control: Rouging of infected plants and spray malathian at
regular interval to control aphide, leaf hoppers or any systemic
Insecticides.

Pests

Red spider mite : Spray kelthane @ 2ml/I

Hairy caterpillar: Spray endosulfan or ekolux @ 2ml/I
Leaf hopper  : Spray wits melathian or rogar @ 2ml/I
Japanese Beetle

Tarnished plant bug,

Slugs
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Harvesting and Yield
+ Marigold flowers are plucked when they have attained

the full size.

+ Plucking of flowers should be done in cool hours of
the day either in the morning or evening.

+ Field should be irrigated before plucking so that
flowers keep well for longer period after harvest.

___Yield

+ French marigold -8 to 12 t/ ha
+ African marigold-12 to 20 t/ha.
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Economics/ha

African Marigold

@ Rs.6 — 8/kg (Rainy and Winter);

Rs.15 — 25/kg (Summer)
French Marigold

@ Rs.4/kg(Rainy and Winter);

Rs.8 — 10/kg (Summer)
Gross income (20t/ha) @ Rs10/kg = 200,000-00
Total expenditure = 45,000-00
Net return/ha =1, 55,000-00
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