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Importance and uses 

One of the important cut flower crops in the international flower

market.

Used for bedding, pots, rock gardens, window boxes and

edging.

It gives a unique softness in the rock gardens

Popular in flower arrangements for decorating homes.

Cultivated in Italy, Spain, Colombia, Kenya, Sri Lanka, Canary

Islands, France, Holland, Germany and U.S.A.

In India – Bengaluru, Pune, Delhi, Trivandrum and Andhra

Pradesh, HP.

Flower have medicinal value.
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Taxonomy

Scientific Name : Dianthus Caryophyllus

Family : Caryophyllaceae

Common names :Carnation,

Divine flower,

Clove pink,

Gilly Flower
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Origin and history

Etymology

♣ Some scholars believe that the name "carnation" comes

from "coronation" or "corone" (flower garlands), as it

was one of the flowers used in Greek ceremonial

crowns.

♣ Others says in Latin "caro" (genetive "carnis") (flesh),

which refers to the original colour of the flower, or

incarnation (incarnation), which refers to the incarnation

of God made flesh.
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Origin and history

Origin –

♣ Native of the Eurasia

♣ It is probably native to the Mediterranean region but its

exact range is unknown due to extensive cultivation for

the last 2,000 years.

♣ Dianthus in Greek means 'Flower of Zeus' or Divine

flower.

♣ It was commercially produced in 1938 by William Sim

of USA.
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Botany

 It is an herbaceous perennial plant  growing to 80 cm tall.

 The leaves are glaucous greyish green to blue-green, slender, 

up to 15 cm long. 

 The Flowers are produced singly or up to five together in a 

cyme; 

 3–5 cm diameter and sweetly scented; 

 colour is bright pinkish-purple, red, white, yellow and green. 

 Carnations will grow from 2" to 3 feet high, most garden 

varieties grow 10 to 20 inches tall. 

 They bloom mainly during cool times of the year, especially 

early winter. 
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Major species 

 D. caryophyllus

 D. barbatus

 D. chinensis

Other species 

 D. alpinus

 D. grandiflorus

 D. giganteus

 D. hybridus

 D. nobilis

Species 
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Types of carnation 

 Chabaud or marguerite

 Border and picotee

 Malmaison

 Perpetual flowering –

Standards or Sim

 Sprays
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VARIETIES

 Standards : Monaco Regina        Trendy       Papaya

Gold Rush Internet       Monopole   Cobra

Shocking pink, White sim, 

 Sprays      : Kristal Celins Furore      Star dust

White Barbara Red Barbara

Late : Tony, Scarlet Elegance 

Early : Gold star, Minigold

High yielder : Exquisite, Gold star

Low yielder : Yellow stone, Orchid beauty
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Cultivars resistant to diseases

 Fusarium - Resistant : Angela, Regina

-Tolerant : Salome, Vanya

- Highly susceptible : Pajee.

 Bight - Highly susceptible : Yellow Dusty

- Tolerant : Scania

 Rust    - Resistant : Nibbo, Desio

- Moderately : Calypso, Astor

- Susceptible : White Sim, Irene
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ENVIRONMENT

 Day temp :28oC (20 -25 0C)

 Night temp : 16-18oC (10 -15 0C)

 Quantitative Long Day plant (long days promote flowering)

 Critical photoperiod : 13 hours

 RH : 50 -60 %

 Beginning : 80-85%

 At full growth : 60-65 %

 High day & night temp during flowering leads to

 abnormal flower opening 

 calyx splitting
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Environmental factors 

Temperature

 Day temperature of 18.3oC was found to be optimum for

getting maximum number of fancy grade carnation (Hanan,

1959).

Photoperiod 

 Photoperiod upto 24 hours will hastened the flower initiation.

 Illumination throughout the night is more effective in

promoting flowering particularly when day light intensities

were low.

 Long photoperiods inhibited lateral shoot development and

induced early flowering in perpetual – flowering carnation.
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Light intensity: 

♣ Light intensity : 10 – 15 foot candle 

CO2
:

♣ Co2 enrichment in greenhouse upto 500-1000 

ppm improves the flower quality.
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Propagation:

♣ Carnation may be propagated by both sexual and asexual 

methods.

Seed :

♣ July or August to October

♣ In the hills, sowing should be done during August to October 

and March to April depending upon temperature.

♣ At four-leaf stage, the seedlings are pricked or transplanted.

♣ Sowing at 20oC gives the maximum germination.
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 using soft terminal cuttings, is the commonest method of
multiplication used by commercial growers throughout the
world.

Cutting

 Terminal cuttings measuring about 10-15cm, with four
leaves are taken.

 In about a month’s time, the cuttings develop sufficient
roots.

 Treat in 500 ppm NAA for 5 min for better rooting

 They are transferred singly to 7.5cm pots containing a
potting mixture of

 equal parts of soil and leaf-mould and half part sand.

Vegetative Propagation
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Layering 

♥ Layering is done in pots or directly in the ground.

♥ The layering generally root earlier than the cuttings.

♥ Ground layering was found to be most suitable 

method.

Grafting 

♥ 65 to 70 % success 

♥ Union was completed in 15 days.

Micro-propagation 

♥ Almost all parts of the plant were used as explants in

carnation except the root.
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Vitrification in carnation 

 A problem encountered during the In-vitro culture of

carnation was the formation of abnormal leaves and stem

with thickened and translucent structures.

 Shoots with such abnormal leaves usually turn brown and

failed to root in the rooting medium.

 Vitrification in carnation tissues, by transfer from solid to

liquid medium was accompanied by decreased lignin

content.
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Protected cultivation
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Soil /growing media and preparation of beds

 A rich sandy loam or loamy soil is considered to be the

most ideal for successful production of carnation.

 The ideal soil pH is between 6.0 to 7.0.

 EC of 1.2 at the start of the crop and 1.5 at the generative

period is ideal

 Media – plants grown in perlite or a perlite / rock wool

mixture at 3:1 or 1:1.

 Soil mixture : 50 % sand, 30% loam + 20% clay

 Media sterilized with methyl bromide / formaldehyde

 Bed size : 30 cm ht ; 1.05 m wide ; length varies

 Spacing between beds : 30 cm
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Sterilization of Beds

 Methyl Bromide @ 25-30g/sq.mt or

 Formalin @ 3-7% (7.5-10.0 l/100 sq.mt)

 Basamid (Dazomet) @30-40g/sqmt 
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Planting
Deep planting should be avoided.

 Shading should be given in the beginning of

the crop for few days.

Care should be taken to maintain the

humidity to prevent plants from drying.

 Planting method : shallow planting

Different spacing are followed,

 15x7.5/8.0cm,

15x15cm,

15x20cm and

15x10cm,.

 Plant density : 30-45 plants /m2
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IRRIGATION SYSTEM

 Over watering and poor drainage causes root death and

stunted growth.

 Water logging would cause deprival of oxygen to plants.

 The growing medium should be evenly moist.

 For proper establishing of the cuttings misting is require

 Drip irrigation can be followed after 3-4 weeks of planting

 Water requirement : 4 -5 l / m2/ day

 Optimum moisture : 300 -500 tension



Prepared for class 2009-10  BH 
Naik

24

Supporting 

 Carnation crop has the tendency to bend unless supported

properly. Hence the crop needs support while growing.

 Good support material is metallic wire woven with nylon

mesh.

 At every two meters the wire should be supported with

poles.

 The poles at both the ends of bed should be strong.

 Metallic wire is tied around the bed along the length with

the support from supporting poles.

 Across the bed, nylon wires are woven like net.
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SUPPORT NETS

 For an optimum support, an increasing width of the meshes 

can be used 

 4 – 5 layers of nets are  to be laid before planting

 bottom net can be of 7.5x7.5cm/10x10cm (planting net)

 then two nets of 12.5x12.5cm and 

 the upper most can be 15x15cm. 

 For every 2.5 to 3.0 m wires to be supported with poles

 First net should be fixed at 12 cm above soil

 Place remaining nets over first net 15 cm apart
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NUTRIENT MANAGEMENT

 No inorganic fertilizers in 1st 3 weeks after planting

 Fertilizer application of

 40g N,

 20g P and

 10g K,

 5kg FYM /m2

OR

 250 : 80 : 200 : 125 : 400 g / m2 / yr

N : P2O5 : K2O : Ca : Mg

Application in 24 splits once in 15 days
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SPECIAL PRACTICES

 PINCHING

 Pinching refers to breaking out tip of budding and 
encouraging growth of side shoots. 

 Essential for Standards.

 4-6 well grown laterals are allowed.

 At 6 pairs of leaf first pinching has to be done.

 First pinching done 3 -4 weeks after planting.

 Depending upon the need of crop spread 

 Single, 

 One and half and 

 Double pinches. 
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 SINGLE PINCH 

 Ideal time for pinching is morning.  

 When the plant attains 6 nodes, the first pinch is given. 

 5 -7 cm of apical portion pinched off

 This would give rise to 4-6 lateral shoots. 

 ONE AND HALF PINCH

 After single pinched shoots flower , half of side shoots are 

pinched off.

 2-3 of these lateral shoots are pinched again. 

 DOUBLE PINCH

 All the lateral shoots are pinched off. i.e., 3 - 4 weeks after 

first pinch

 Pinching is done at 4 well developed pairs of leaves
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DISBUDDING

 Disbudding refers to removal of side buds so that the

central/terminal bud receives maximum food for the full

development.

FOR STANDARDS

 Removal of lateral buds

 Main flower bud alone left

FOR SPRAYS

 Terminal or main buds are removed to encourage more

number of side shoots

 Best time for disbudding – when apical bud is 15 mm in

diameter



Prepared for class 2009-10  BH 
Naik

30

Disorder

 Calyx Splitting

 Cultivars with too many petals are susceptible to calyx

splitting.

 Varying temperature and environmental conditions also

influences calyx splitting.

 Measures

 Selection of cultivars that are less prone to splitting,

 regulation of temperature and

 maintenance of optimal fertilizer level can minimize this disorders.

 Calyx banding

 This can also be reduced by placing a rubber band or 6 mm wide

clear plastic tape is used around the calyx of the flowers which have

just start opening.
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Plant Protection

 Pest and Diseases

 Aphids:

 Aphids suck the sap from leaves of growing plants and can be most
series insect pest of carnation.

 They are also transmit carnation rings spot and carnation mosaic
virus diseases.

 They are controlled by spraying of metasystox (2 ml/l), malathion
(2ml/l), endosulfan (2ml/l) or rogor (2ml/l).

 Thrips:

 They suck sap from leaves causing distortion.

 Spraying of rogor (1ml/l) or sumithion (3.5ml/l) or malathion
(2ml/l) controls thrips.

 Red Spider Mite

 Spraying with Kelthane (2.5ml/l) or Wettable sulphur 3g/lit
controls mite effectively.

 Nematodes

 Nematodes can be eliminated by growing plants in fumigated soil.

 Application of furadan, aldicarb or nemaphox controls nematode
infestation
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Diseases-

 Fusarium wilt & 

 Stem rot, 

 Rhizoctonia stem rot, 

 Alternaria leaf spot, 

 Rust, 

 Bacterial wilt & blight , 

 Gray mould ,

 CMV
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HARVESTING & YIELD

STAGE OF HARVESTING

STANDARDS

 Carnation flowers mature in 4-5 months period.

 Standard cultivars are harvested at ''Paint Brush'' stage with
half-open flowers, or almost fully open flowers.

 At Large bud / Tight bud / Cross bud stage

 Petals are visible at this stage

SPRAYS

 When at least 2 flowers have opened & other buds show colour

TIME OF HARVEST

 15 – 20 weeks after single pinching

Yield

 10-20 flowers / plant/yr or 150-300/800 flowers / m2/ year

 After planting normally it takes 110-120 days to come to peak
flowering.
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Post Harvest Operations
 Harvested flowers are bunched together based on their physical

measurements like length of stem, diameter of flower etc.

 For a good post harvest life, flower stems have to be trimmed at

the base and should be immediately placed in a bucket of

preservative solution (Acidic pH 4.5) with 2-5 % sucrose and a

biocides for 2 to 4 hours.

 Carnation flowers can be stored for 2-4 weeks before marketing.

 Flowers have to be packed in cartons lined with polyethylene be

pre-cooled without lid.

 The plastic is then loosely folded on top of the stems and the lid

is closed.

 These cartons are stored in cool chambers designed to maintain

00C with good air circulation and a constant RH of 90-95 %.
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Standards:

• Stem length - 55 cm

• Flower diameter - 7.0cm

Sprays:

• Stem length - 43 cm

• Flower diameter - 5.7cm

CFB of size 122x50x30cm (600-800 Flowers of sprays)

Storage Temperature : 5-8oC

Grading
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Preservatives 

 8-HQS or 8-HQC : 200-600 ppm

 STS (Silver Thiosulphate) : 0.2- 4mM.

 Cytokinin : 10-100 ppm.

 Sugar : 0.5-2%

 Citric acid : 50-100 ppm.
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Packing
Grading

Packing comprises

three stages :

• Bunching,

• Wrapping and

• Packing.
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