
GLADIOLUSGLADIOLUS

Botanical Name:Botanical Name: Gladiolus x grandiflorusGladiolus x grandiflorus
Family:Family: IridaceaeIridaceae
Origin:Origin:
Tetraploid sp: South AfricaTetraploid sp: South AfricaTetraploid sp: South AfricaTetraploid sp: South Africa
Diploid spp: EuropeDiploid spp: Europe

Pliny the Elder coined it from Latin word Pliny the Elder coined it from Latin word 
gladiusgladius meaning a sword like on account of meaning a sword like on account of 
its sword like foliageits sword like foliage



Peculiarities of Gladiolus Peculiarities of Gladiolus 

�� Grown for cut flowers, borders, bedding, Grown for cut flowers, borders, bedding, 
pots, bouquets and floral arrangements.pots, bouquets and floral arrangements.

�� Florets open acropetally forming a natural Florets open acropetally forming a natural 
progression of different stages of floret progression of different stages of floret progression of different stages of floret progression of different stages of floret 
opening.opening.

�� Corms are very rich in vitamin C, Corms are very rich in vitamin C, 
carbohydrates and proteins.carbohydrates and proteins.



Important species of Gladiolus Important species of Gladiolus 

�� There are about 120 species under There are about 120 species under GladiolusGladiolus genus genus 
and important of these are:and important of these are:

�� G. atroviolaceusG. atroviolaceus
�� G. communisG. communis
�� G. cardinalisG. cardinalis�� G. cardinalisG. cardinalis
�� G. floribundusG. floribundus
�� G. gandavensisG. gandavensis

�� G. grandiflorusG. grandiflorus (All modern day cultivars (All modern day cultivars 
are designated in it)are designated in it)

�� G. hybridusG. hybridus
�� G. primulinumG. primulinum
�� G. psittacinusG. psittacinus



Important cultivars of gladiolus Important cultivars of gladiolus 

�� Cartago, Eurovision, Priscilla, Spic & Cartago, Eurovision, Priscilla, Spic & 
Span, Nova, Peter Pears, Mayur, Span, Nova, Peter Pears, Mayur, 
American Beauty, Sylvia, Red Beauty, American Beauty, Sylvia, Red Beauty, 
Her Majesty and Topaz.Her Majesty and Topaz.Her Majesty and Topaz.Her Majesty and Topaz.



Latest IARI varieties in 2012Latest IARI varieties in 2012

Pusa Manmohak Pusa Red Valentine            Pusa Vidushi



Dhiraj: Resistant to Fusarium wiltDhiraj: Resistant to Fusarium wilt



KumKum--KumKum-- Resistant to FusariumResistant to Fusarium



IARI, New DelhiIARI, New Delhi

�� Agnirekha, Anjali, Archana, Bindiya, Chandani, Agnirekha, Anjali, Archana, Bindiya, Chandani, 
Chirag, Dhanvantari, Gulal, Gunjan, Kamini, Chirag, Dhanvantari, Gulal, Gunjan, Kamini, 
Mayur, Neelam, Neelkanth, Noopur, Pusa Kiran, Mayur, Neelam, Neelkanth, Noopur, Pusa Kiran, 
Pusa Shubham, Pusa Suhagin, Rangmahal, Pusa Shubham, Pusa Suhagin, Rangmahal, 
Shabnam, Sanjeevni, Sarang, Shweta, Suchitra, Shabnam, Sanjeevni, Sarang, Shweta, Suchitra, Shabnam, Sanjeevni, Sarang, Shweta, Suchitra, Shabnam, Sanjeevni, Sarang, Shweta, Suchitra, 
Sukanya, Sunayana, Swapnil, Swarnima, Urmil Sukanya, Sunayana, Swapnil, Swarnima, Urmil 
and Vandana.and Vandana.

�� New cultivars released in 2012 are Pusa New cultivars released in 2012 are Pusa 
Manmohak, Pusa Red Valentines and Pusa Manmohak, Pusa Red Valentines and Pusa 
Vidushi.Vidushi.



IIHR, BangaloreIIHR, Bangalore

�� Arka, Naveen, Arka Gold, Arka Amar, Arka Arka, Naveen, Arka Gold, Arka Amar, Arka 
Kesar, Aarti, Apsara, Darshan, Dhiraj Kesar, Aarti, Apsara, Darshan, Dhiraj 
(Resistant to Fusarium), Kum Kum, Meera, (Resistant to Fusarium), Kum Kum, Meera, 
Nazrana, Poonam, Sagar, Sapna, Shakti, Nazrana, Poonam, Sagar, Sapna, Shakti, Nazrana, Poonam, Sagar, Sapna, Shakti, Nazrana, Poonam, Sagar, Sapna, Shakti, 
Sindhoor and Shobha (Mutant).Sindhoor and Shobha (Mutant).



NBRI, LucknowNBRI, Lucknow

�� Archana, Arun, Basant Bahar, Gazel, Hans, Archana, Arun, Basant Bahar, Gazel, Hans, 
Indrani, Jwala, Kajal, Kalima, Kohra, Indrani, Jwala, Kajal, Kalima, Kohra, 
Manhar, Manisha, Manmohan, Manohar, Manhar, Manisha, Manmohan, Manohar, 
Menaka, Mohini, Mridula, Mukta, Pitamber, Menaka, Mohini, Mridula, Mukta, Pitamber, Menaka, Mohini, Mridula, Mukta, Pitamber, Menaka, Mohini, Mridula, Mukta, Pitamber, 
Priyadarshini, Rim Jhim, Sada Bahar, Priyadarshini, Rim Jhim, Sada Bahar, 
Sanyukta, Sumita, Tabassum, Tambari, Sanyukta, Sumita, Tabassum, Tambari, 
Trilok and, Usha.Trilok and, Usha.



Horticultural Experiment and Horticultural Experiment and 
Training Centre, Chaubattia, Training Centre, Chaubattia, 

AlmoraAlmora

�� Chaubattia Ankur, Chaubattia Arunima, Chaubattia Ankur, Chaubattia Arunima, 
Chaubattia Shobhit and Chaubattia Tripti.Chaubattia Shobhit and Chaubattia Tripti.



Lt. Gov. Shri Bajrang Bahadur Singh Lt. Gov. Shri Bajrang Bahadur Singh 
Bhadari, Himachal PradeshBhadari, Himachal Pradesh

�� Bhadri Blue Beauty, Bhadri Bright Red, Bhadri Blue Beauty, Bhadri Bright Red, 
Bhadri Fortune, Bhadri Lemon Queen, Bhadri Fortune, Bhadri Lemon Queen, 
Bhadri Little White, Bhadri Pearl, Bhadri Bhadri Little White, Bhadri Pearl, Bhadri 
Purple Queen, Bhadri's Rose Glory, Bhadri's Purple Queen, Bhadri's Rose Glory, Bhadri's Purple Queen, Bhadri's Rose Glory, Bhadri's Purple Queen, Bhadri's Rose Glory, Bhadri's 
Shimla Sunset, Bhadri Tricolour, Bhadri Shimla Sunset, Bhadri Tricolour, Bhadri 
Yellow Beauty, May Blossom, Raj Niwas Yellow Beauty, May Blossom, Raj Niwas 
Pride, Rose of Heaven and Zakir Hussain.Pride, Rose of Heaven and Zakir Hussain.



IHBT PalampurIHBT Palampur

�� Palampur Queen, Palampur Delight, Palampur Queen, Palampur Delight, 
Palampur Pride, Palampur Princess, Tushar Palampur Pride, Palampur Princess, Tushar 
Mauli, Anurag, Cute Munni, Brick Beauty, Mauli, Anurag, Cute Munni, Brick Beauty, 
Grace and Saint Grace and Saint Grace and Saint Grace and Saint 



PAU LudhianaPAU Ludhiana

�� Punjab Flame, Punjab Elegance, Punjab Punjab Flame, Punjab Elegance, Punjab 
Lemon Delight and Punjab GlanceLemon Delight and Punjab Glance



Factors affecting growth and Factors affecting growth and 
flowering flowering 

�� Soil:Soil: Sandy loam, pH: 5.5Sandy loam, pH: 5.5--6.5, organic 6.5, organic 
matter: about 1% and optimum soil moisturematter: about 1% and optimum soil moisture

�� TemperatureTemperature (Day:18(Day:18--2525ooC, Night: Not less C, Night: Not less 
than 10than 10ooC)C)than 10than 10 C)C)

�� LightLight (Low light intensity is very harmful at (Low light intensity is very harmful at 
44--6 leaf stage and early blooming in short 6 leaf stage and early blooming in short 
days during winter with less number of days during winter with less number of 
florets)florets)

�� Relative humidityRelative humidity: 60: 60--70%70%



Optimum time of plantingOptimum time of planting

�� N.I. plains: Sep.N.I. plains: Sep.--Nov.Nov.
�� Bangalore: Through out year, but good in Bangalore: Through out year, but good in 

Dec.Dec.--Jan. and June.Jan. and June.
�� Low hills: Aug.Low hills: Aug.--Feb.Feb.�� Low hills: Aug.Low hills: Aug.--Feb.Feb.
�� Mid hills: Feb.Mid hills: Feb.--AprilApril
�� High hills: Mar.High hills: Mar.--MayMay



Propagation of gladiolusPropagation of gladiolus

�� SeedsSeeds
�� CormsCorms
�� CormletsCormlets
�� CormelsCormels
�� Pieces of cormsPieces of corms
�� ScoringScoring
�� MicroMicro--propagationpropagation



Factors determining the level of Factors determining the level of 
dormancy in corms of gladiolus dormancy in corms of gladiolus 

�� CultivarCultivar
�� Season (More in crop grown during summer Season (More in crop grown during summer 

than winter crop)than winter crop)
�� Temperature (More when high temperature Temperature (More when high temperature �� Temperature (More when high temperature Temperature (More when high temperature 

during corm development)during corm development)
�� Photoperiod (More in long days than short Photoperiod (More in long days than short 

days)days)
�� Light (More in crop grown under high light Light (More in crop grown under high light 

intensity)intensity)



Methods to break dormancy of Methods to break dormancy of 
gladiolus corms gladiolus corms 

�� Low temperature storage for 2Low temperature storage for 2--3 months at 43 months at 4--77ooCC
�� Ethylene chlorohydrin (4Ethylene chlorohydrin (4--5 drops/ litre container for 5 drops/ litre container for 

a week)a week)
�� Dip corms in thiourea 500 ppm solution for 24 Dip corms in thiourea 500 ppm solution for 24 �� Dip corms in thiourea 500 ppm solution for 24 Dip corms in thiourea 500 ppm solution for 24 

hourshours
�� Dip corms in GADip corms in GA33 50 ppm solution for 30 min.50 ppm solution for 30 min.
�� Dip corms in BA 25Dip corms in BA 25--50 ppm solution or 10% H50 ppm solution or 10% H22S S 

for 30 min.for 30 min.
�� Dip corms in Garlic paste for 30 min.Dip corms in Garlic paste for 30 min.



How dormancy can be checked in How dormancy can be checked in 
corms of gladiolus ?corms of gladiolus ?

�� Tetrazolium test (Cut corms are put in this Tetrazolium test (Cut corms are put in this 
solution and more redness means less solution and more redness means less 
dormancy)dormancy)

�� Swollen buds or root primodia in cormsSwollen buds or root primodia in corms�� Swollen buds or root primodia in cormsSwollen buds or root primodia in corms
�� Dormancy is due to accumulation of more Dormancy is due to accumulation of more 

abscisic acid and less growth promoting abscisic acid and less growth promoting 
hormones.hormones.

�� Dormancy is mainly due to linolinic, linoleic, Dormancy is mainly due to linolinic, linoleic, 
stearic and palmic acidsstearic and palmic acids



Dormancy broken corms & cormelsDormancy broken corms & cormels



Corm treatment Corm treatment 

�� Dip corms for about 20 minutes in a solution Dip corms for about 20 minutes in a solution 
of Emisan (0.2%), Thiram (0.3%), Captan of Emisan (0.2%), Thiram (0.3%), Captan 
(0.2%), Bavistin (0.2%) or Benlate (0.2%)(0.2%), Bavistin (0.2%) or Benlate (0.2%)

�� Dry in shade before planting or storingDry in shade before planting or storing�� Dry in shade before planting or storingDry in shade before planting or storing
�� Before planting treat corms in systemic Before planting treat corms in systemic 

fungicide and before storing in contact fungicide and before storing in contact 
fungicide.fungicide.



Treatment of corms in Dithane M 45 Treatment of corms in Dithane M 45 
(0.2%) before storage(0.2%) before storage



Factors determining planting density Factors determining planting density 
and spacing and spacing 

�� Purpose of cultivation whether for cut Purpose of cultivation whether for cut 
flowers, planting material or bothflowers, planting material or both

�� Nutrient status of the soilNutrient status of the soil
�� Corm sizeCorm size�� Corm sizeCorm size
�� Cultivation in greenhouse or open fieldsCultivation in greenhouse or open fields
�� Low planting density results in wastage of Low planting density results in wastage of 

inputs and very high planting density leads inputs and very high planting density leads 
more plant competition, thus reducing more plant competition, thus reducing 
individual corm enlargementindividual corm enlargement



Optimum planting density and Optimum planting density and 
spacingspacing

�� IARI New Delhi: 40 x 15 cmIARI New Delhi: 40 x 15 cm
�� UAS Bangalore: 30 x 25 cmUAS Bangalore: 30 x 25 cm
�� IIHR Bangalore: 30 x 20 cmIIHR Bangalore: 30 x 20 cm
�� PAU Ludhiana: 30 x 20 cm or 36PAU Ludhiana: 30 x 20 cm or 36--63 63 

corms/mcorms/m22

�� BSI Kolkata: 20 x 25 cmBSI Kolkata: 20 x 25 cm
�� Greenhouses: 10 x 10 cmGreenhouses: 10 x 10 cm



Ideal planting depth for cormsIdeal planting depth for corms

�� Planting depth depends upon the purpose of Planting depth depends upon the purpose of 
gladiolus cultivation, soil type and corm sizegladiolus cultivation, soil type and corm size

�� It should be 2.5 times than the diameter of It should be 2.5 times than the diameter of 
cormscormscormscorms

�� Planting depth of 8Planting depth of 8--10 cm is ideal for 10 cm is ideal for 
production of quality cut flowers and corms.production of quality cut flowers and corms.



Different methods of planting Different methods of planting 
gladiolusgladiolus

�� Flat beds in plainsFlat beds in plains
�� Ridges in hillsRidges in hills�� Ridges in hillsRidges in hills



Optimum status of different nutrients Optimum status of different nutrients 
in the healthy foliage of gladiolusin the healthy foliage of gladiolus

�� N: 2.6%N: 2.6%
�� P: 0.24%P: 0.24%
�� K: 2.3%K: 2.3%



Fertilizers and NutrientsFertilizers and Nutrients

PlacePlace NN PP KK

NBRI Lucknow (Kg/ha)NBRI Lucknow (Kg/ha) 200200 200200 200200

MAU Parbhani (Kg/ha)MAU Parbhani (Kg/ha) 100100 5050 5050

UHF Solan (Kg/ha)UHF Solan (Kg/ha) 300300 200200 200200UHF Solan (Kg/ha)UHF Solan (Kg/ha) 300300 200200 200200

BSI Kolkata (g/mBSI Kolkata (g/m22)) 2020 3030 3030

BCKVV Kalyani (g/mBCKVV Kalyani (g/m22)) 5050 1010 2020

PAU Ludhiana (g/mPAU Ludhiana (g/m22)) 6060 2020 2020

UAS Bangalore (g/mUAS Bangalore (g/m22)) 4040 4040 ------



Irrigation in gladiolus Irrigation in gladiolus 

�� Soil should have 60Soil should have 60--70 per cent moisture of 70 per cent moisture of 
field capacityfield capacity

�� No watering is required until corms sproutNo watering is required until corms sprout
�� Depending upon weather 8Depending upon weather 8--12 irrigations of 12 irrigations of �� Depending upon weather 8Depending upon weather 8--12 irrigations of 12 irrigations of 

2.52.5--5 cm depth are required5 cm depth are required
�� Stage immediately after sprouting and 4Stage immediately after sprouting and 4--6 6 

leaf stage are very sensitive to water deficit.leaf stage are very sensitive to water deficit.



Plants support in gladiolus Plants support in gladiolus 

�� Earthing up to 10Earthing up to 10--15 cm height is done when 15 cm height is done when 
plants are at 4plants are at 4--6 leaf stage or when plants are 156 leaf stage or when plants are 15--
20 cm high20 cm high

�� Hoeing should not be done at swelling of flower Hoeing should not be done at swelling of flower �� Hoeing should not be done at swelling of flower Hoeing should not be done at swelling of flower 
spikesspikes

�� Staking with bamboo or wooden sticks is done in Staking with bamboo or wooden sticks is done in 
bedsbeds

�� String or rope may be tied in three rows along the String or rope may be tied in three rows along the 
plantplant--rows to avoid lodging of plants.rows to avoid lodging of plants.



Weeding in gladiolus Weeding in gladiolus 

�� ThreeThree--four hand weeding are sufficientfour hand weeding are sufficient
�� Atrazine (1.5 kg/ha), oxyfluorfen (0.5 kg/ha) Atrazine (1.5 kg/ha), oxyfluorfen (0.5 kg/ha) 

are sprayed as preare sprayed as pre--emergence.emergence.
�� Stomp @ 3.3 l/ha (pendimethalin @ 1.0 Stomp @ 3.3 l/ha (pendimethalin @ 1.0 �� Stomp @ 3.3 l/ha (pendimethalin @ 1.0 Stomp @ 3.3 l/ha (pendimethalin @ 1.0 

kg/ha) control very effectively weeds when kg/ha) control very effectively weeds when 
applied as preapplied as pre--emergence and after 45 days emergence and after 45 days 
of planting in about 3000 litre water.of planting in about 3000 litre water.



Diseases of gladiolus Diseases of gladiolus 

�� Wilt (Wilt (Fusarium oxysporum f. sp. gladioliFusarium oxysporum f. sp. gladioli))
�� CormCorm--rot (rot (Fusarium, Curvularia, Stromatinia, Fusarium, Curvularia, Stromatinia, 

Botrytis, Penicillium spp.Botrytis, Penicillium spp.))
�� Blight (Blight (Curcularia trifoli, C. eragrostidisCurcularia trifoli, C. eragrostidis))�� Blight (Blight (Curcularia trifoli, C. eragrostidisCurcularia trifoli, C. eragrostidis))
�� Blue/ gray mould (Blue/ gray mould (Botrytis elliptica B. Botrytis elliptica B. 

gladiolorumgladiolorum))
�� Leaf spots (Leaf spots (Septoria gladioliSeptoria gladioli))
�� Viral diseasesViral diseases



FusariumFusarium



Storage corm rotStorage corm rot



InsectInsect--pests of gladiolus pests of gladiolus 

�� AphidsAphids
�� ThripsThrips
�� CaterpillarsCaterpillars
�� Nematodes Nematodes 



Florets infested by thripsFlorets infested by thrips



Thrips infestation



Disorders in gladiolus Disorders in gladiolus 

�� Blindness (It is due to unfavourable climate)Blindness (It is due to unfavourable climate)
�� Topple and bud rot (Ca deficiency, spray Ca Topple and bud rot (Ca deficiency, spray Ca 

COCO33 @ 0.2@ 0.2--0.3%)0.3%)
�� Negative geotropism (It is due to uneven Negative geotropism (It is due to uneven �� Negative geotropism (It is due to uneven Negative geotropism (It is due to uneven 

distribution of auxins and transport distribution of auxins and transport 
vertically)vertically)



Ideal gladiolus cut flower Ideal gladiolus cut flower 

�� Spike length over 96 cmSpike length over 96 cm
�� No. of florets over 15No. of florets over 15
�� No. of florets open at a time over 5No. of florets open at a time over 5
�� No side shootsNo side shoots
�� Florets in single or double line, but facing one sideFlorets in single or double line, but facing one side�� Florets in single or double line, but facing one sideFlorets in single or double line, but facing one side
�� Florets evenly spacedFlorets evenly spaced
�� Balance between open, half open and close floretsBalance between open, half open and close florets
�� Optimum longevityOptimum longevity
�� Attractive colourAttractive colour
�� Florets should be turgid free from injury and discolourationFlorets should be turgid free from injury and discolouration



Grades of gladiolus spikes in Grades of gladiolus spikes in 
international market international market 

GradeGrade Spike length (cm)Spike length (cm) No. of FloretsNo. of Florets

FancyFancy More than 107More than 107 1616

SpecialSpecial 9696--107107 1515

StandardStandard 8181--9696 1212

UtilityUtility Less than 81Less than 81 1010



Grades of gladiolus spikes in Grades of gladiolus spikes in 
domestic market domestic market 

GradeGrade No. of FloretsNo. of Florets

ExhibitionExhibition 14 or more14 or more

StandardStandard 1111--1313

CommercialCommercial 88--1010

UtilityUtility Less than 8Less than 8



Stages of harvesting gladiolus spikesStages of harvesting gladiolus spikes

�� Local market: lower most 1Local market: lower most 1--2 florets are 2 florets are 
openopen

�� Distant market: lower most 1Distant market: lower most 1--2 florets are 2 florets are 
colouredcolouredcolouredcoloured



Packaging of gladiolus spikesPackaging of gladiolus spikes

�� Make bunches of 10, Make bunches of 10, 
12 or 20 spikes12 or 20 spikes

�� In corrugated card In corrugated card 
board boxes of 120 x board boxes of 120 x board boxes of 120 x board boxes of 120 x 
60 x 30 cm (L x W x H) 60 x 30 cm (L x W x H) 
accommodates about accommodates about 
180180--200 cut flowers of 200 cut flowers of 
gladiolus.gladiolus.



Time of harvesting Gladiolus cormsTime of harvesting Gladiolus corms

�� After 40After 40--50 days of flowering50 days of flowering
�� When 25% cormels turn brownWhen 25% cormels turn brown
�� Foliage start turning yellow.Foliage start turning yellow.



Optimum storage temperatureOptimum storage temperature

�� Spikes:Spikes: 1.71.7-- 4.44.4ooCC
�� Corms: 4Corms: 4--77ooCC



Grading of gladiolus cormsGrading of gladiolus corms

GradeGrade StockStock Size/ diameter (cm)Size/ diameter (cm)

JumboJumbo
No. 1No. 1

More than 5.1More than 5.1
3.83.8--5.15.1

No. 2No. 2
No. 3No. 3
No. 4No. 4

FloweringFlowering 3.23.2--3.83.8
2.52.5--3.23.2
1.91.9--2.52.5

No. 5No. 5
No. 6No. 6 PlantingPlanting

1.31.3--1.91.9
1.01.0--1.31.3



Average YieldAverage Yield

�� Spikes: 2.0Spikes: 2.0--3.0 lakhs (13.0 lakhs (1--2 spikes per plant)2 spikes per plant)
�� Corms: 2.5Corms: 2.5--3.0 lakhs (2 corms per plant)3.0 lakhs (2 corms per plant)
�� Cormels: 15Cormels: 15--20 lakhs ( 1020 lakhs ( 10--20 cormels per 20 cormels per 

plant)plant)plant)plant)


