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QUALITY PLANTING QUALITY PLANTING 
MATERIAL PRODUCTION MATERIAL PRODUCTION 

IN TUBER CROPSIN TUBER CROPS

Dr. James GeorgeDr. James George

Central Tuber Crops Research  Institute
Sreekariyam,  Trivandrum, India

Tuber crops grown in IndiaTuber crops grown in India

CassavaCassava ManihotManihot esculentaesculenta
Sweet potato Sweet potato Ipomoea batatasIpomoea batatas
YamsYams DioscoreaDioscorea alata, D. esculenta,  alata, D. esculenta,  

D. rotundataD. rotundata
Elephant foot yam Elephant foot yam AmorphophallusAmorphophallus

paeoniifoliuspaeoniifolius
Taro Taro ColocasiaColocasia esculentaesculenta
TanniaTannia Xanthosoma sagittifoliumXanthosoma sagittifolium
ColeusColeus Solenostemon rotundifoliusSolenostemon rotundifolius
Yam bean Yam bean PachyrrhizusPachyrrhizus erosuserosus
Arrowroot Arrowroot MarantaMaranta arundinaceaarundinacea

Important Tuber Crops

AmorphophallusSweet PotatoCassava

Yam Colocasia Coleus

Major constraints in quality planting 
material production

Low multiplication ratio

• Multiplication ratio in cassava is 1 : 10

• Multiplication ratio in amorphophallus is 1 : 4

• Multiplication ratio of colocasia is 1:20

• Multiplication ratio of Yams is 1:5

Lack of availability of healthy planting materials

• Cassava mosaic disease

• Tuber rot in cassava
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• Unlike other crops, planting material production 
techniques are not available in tuber crops

• Extremely low multiplication ratio compared to 
cereals

• Released varieties take many years to reach the 
farmer

• Clonal propagation practiced in tuber crops 
facilitates easy transmission of diseases

• Non availability of healthy planting materials 
render the farmer helpless

High demand for cassava stems as

the crop has significant industrial use  

Cassava

Indian Cassava Mosaic Indian Cassava Mosaic 
DiseaseDisease

Mosaic

Leaf Distortion

Cassava stems – the planting material
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PLANTING MATERIAL :CASSAVA

20 Cm

Traditional setts of 20 cm length with 10 to 12 buds
Method of planting

90 x 90 cm spacing

Minisetts of single, two and three 

nodes along with a traditional sett
Minisetts
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Shade net house for minisett nursery Structure of a Shade net house

Two node minisetts spread horizontally in the nursery
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Planting tip of stems

Cassava minisett nursery

Treatment against white fly

Remove infected minisetts

Micropropagation of in vitro raised 
cassava plants
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One month old minisetts being
uprooted for transplanting

Two node sprouted minisett

Transplanting in main field Transplanting :  general view
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Cassava minisetts experimental plot Four month old transplanted minisetts – CMD free

Growth parameters of Cassava Growth parameters of Cassava minisettsminisetts

8.118.110.47810.4781NSNS0.6900.6900.35780.35784.0604.060CDCD

1381384.004.0047.0047.003.553.553.3563.35685.8385.8375x45 cm75x45 cm

131.7131.73.663.6649.6249.623.193.193.2213.22188.6688.6660x60 cm60x60 cm

121.5121.54.504.5047.7847.784.184.184.3144.31481.4281.4260x45 cm60x45 cm

1091095.395.3946.7946.794.394.395.6025.60279.3079.3045x45 cm45x45 cm

15.115.1NSNSNSNSNSNSNSNS3.5163.516CDCD

45454.854.8549.1549.153.733.734.1964.19688.6888.68Three nodeThree node

62.962.94.524.5246.5246.523.763.764.1604.16085.9485.94Two nodeTwo node

86.7786.773.123.1247.7347.734.004.004.0154.01576.7976.79Single nodeSingle node

Multiplication ratioMultiplication ratio
(based on (based on 

production of production of 
nodes)nodes)

Number Number 
of nodesof nodes
(millions (millions 

/ha)/ha)

Root Root 
spreadspread

(cm)(cm)

LAILAIDMPDMP
(t ha(t ha--1)1)

EstablishmEstablishm
ent (%)ent (%)

TreatmentsTreatments

Growth parameters of Cassava minisettsGrowth parameters of Cassava minisetts

NSNSNSNSNSNSNSNSNSNSNSNSCDCD

128.8128.84.634.6347.6047.603.773.774.054.0588.6088.60Flat Flat 
methodmethod

131.8131.84.744.7448.0048.003.893.894.204.2089.0089.00Ridge Ridge 
methodmethod

NSNSNSNS2.862.86NSNSNSNS2.8712.871CDCD

125.7125.74.524.5241.9141.913.873.874.184.1892.4292.42TransplantiTransplanti
ngng

118.5118.54.264.2653.6953.693.793.794.074.0775.1875.18Direct Direct 
plantingplanting

Multiplication Multiplication 
ratioratio

(based on (based on 
production of production of 

nodes)nodes)

Number of Number of 
nodesnodes

(millions (millions 
/ha) /ha) 

Root Root 
spreasprea

dd
(cm)(cm)

LAILAIDMDM
PP
(t (t 

haha--
1)1)

EstablisEstablis
hment hment 

(%)(%)

TreatmentsTreatments
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Transplanted minisetts at harvest stage (6 months)
– Girth of stems comparable to traditional setts 70701010Multiplication ratioMultiplication ratio

37000370002500025000Planting material yield Planting material yield 
per haper ha

56056025002500Number of stems as Number of stems as 
planting material /haplanting material /ha

37000370001250012500Number of plants /haNumber of plants /ha

60x45cm60x45cm90X90 cm 90X90 cm Spacing adoptedSpacing adopted

606055
Number of Number of settssetts that that 

could be obtained could be obtained 
from a stemfrom a stem

OneOneTwoTwoNumber of sprouts per Number of sprouts per 
settssetts

MinisettMinisett
techniquetechnique

Traditional Traditional 
systemsystemCassavaCassava

Comparison between traditional and minisett multiplication

Tuber production through cassava 
minisett- comparable to traditional setts

Two node minisett is found to be ideal for rapid 
multiplication

45x45 cm spacing has been optimised for rapid 
multiplication

Establishment percentage of minisetts are more in
transplanted compared to direct planted one

Salient Findings in cassava

Multiplication ratio enhanced to 1:60 (from 1:10)
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AMORPHOPHALLUSAMORPHOPHALLUS
(Gimmikhand )

AMORPHOPHALLUS

CormCormels

Low land cultivation –
intercropping in banana 
very common

Amorphophallus
intercropped in coconut 
garden – a common sight in 
Kerala

Harvested tubers – rich profit to the farmers
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Normal size of planting material – 750 g to 1 kg

Central bud

Preparing minisetts

100 g 200 g 300 g 1 k g

Minisetts compared with traditional sett

Sprouted Amorphophallus

Another view  EFY in field 
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Commercial cultivation at Kovvur (AP)

Planting materials  under 
storage under partial shade 
of banana crop –
a common sight 
in Kovvur

Growth and Yield parameters of Growth and Yield parameters of 
Amorphophallus minisettsAmorphophallus minisetts

NSNSNSNSNSNSNSNSNSNS1.981.985.135.13CDCD

46.5746.5752.452.475.675.612.1712.1781.181.111.4111.4167.6067.6075x45 75x45 
cmcm

47.2847.2851.451.470.970.912.7212.7288.588.511.8511.8565.8465.8460x60 60x60 
cmcm

49.6749.6752.552.578.378.313.1013.1089.289.210.2210.2275.6975.6960x45 60x45 
cmcm

48.4048.4056.056.083.583.512.1812.1888.088.08.178.1780.7180.7145x45 45x45 
cmcm

NSNS5.665.669.409.401.3041.3043.93.98.458.45NSNSCDCD
50.3050.3055.155.180.880.813.4013.4084.084.04.954.9553.3553.35300g300g
46.4146.4155.055.081.181.112.4012.4087.387.37.017.0150.4350.43200g200g
47.2347.2349.249.269.369.311.8311.8388.888.814.8414.8453.3553.35100 g100 g

Girth Girth 
of of 

tubertuber
(cm)(cm)

Height Height 
of of 

plantplant
(cm)(cm)

Canopy Canopy 
covercover
(cm)(cm)

Plant Plant 
GirthGirth
(cm)(cm)

SproutinSproutin
g g 

percentapercenta
gege

MultiplMultipl
ication ication 
ratioratio

Tuber Tuber 
YieldYield

(t ha(t ha--11))

TreatmeTreatme
ntsnts

151533Multiplication ratioMultiplication ratio

53000530003400034000Yield kg/haYield kg/ha

370037001250012500Planting material Planting material 
required kg/harequired kg/ha

37000370001250012500Number of plants/haNumber of plants/ha

60x45 cm60x45 cm90X90 cm 90X90 cm Spacing adoptedSpacing adopted

151511

Number of Number of settssetts that that 
can be obtained can be obtained 
from 1 kg planting from 1 kg planting 
materialmaterial

MinisettMinisett techniquetechniqueTraditional Traditional 
systemsystemAmorphophallusAmorphophallus

Comparison between traditional and minisett multiplication
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Salient findings in Amorphophallus

• Multiplication ratio was found to be higher in 100 g 
minisetts

• 60x60 cm spacing is found to be ideal for rapid 
multiplication

• Multiplication ratio enhanced to 1:15 (Normal – 1:3)

YamsYams

D. rotundata D. alata

Sree Priya Sree Keerthi

Commercial yam cultivation at Pathanapuram, Kerala
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Field view of trailed yams – trailing 
enhances cost of cultivation by 40 %

Extensive area under non-trailed 
yams (D. alata) in Kovvur

Preparation of minisetts – cut to cylindrical 
pieces of 5 cm length

Further cut to 30 g size
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Size of 30 g minisett

Periderm

Minisett laid in nursery with cut surface up –
spaced 10 cm between rows

Yam minisetts in nursery Sprouted minisett
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Yams from minisett

2.032.031.391.390.180.18--5.145.14CD (0.05)CD (0.05)

17.8517.8524.5024.501.31.318.118.121.6821.686060

16.7816.7820.2320.231.21.219.319.317.3517.354545

16.4216.4220.5620.561.31.325.925.915.5115.513030

14.2014.2018.3918.391.11.132.632.69.789.781515

Mean girth Mean girth 
of tubersof tubers

(cm)(cm)

Mean Mean 
length of length of 

tuberstubers
(cm)(cm)

Mean Mean 
numbernumber
of tubersof tubers

MultiplicationMultiplication
ratioratio

Tuber Tuber 
yieldyield

(t ha(t ha--11))

MinisettMinisett
sizesize
(g)(g)

Yield contributing characters and multiplication Yield contributing characters and multiplication 
ratio of yam ratio of yam minisettsminisetts

242444Multiplication ratioMultiplication ratio
23000230001600016000Yield kg/haYield kg/ha

95095040004000Planting material Planting material 
required kg/harequired kg/ha

28000280001250012500Number of plants/haNumber of plants/ha
60x60 cm60x60 cm90X90 cm 90X90 cm Spacing adoptedSpacing adopted

303044

Number of Number of settssetts that that 
can be obtained can be obtained 
from 1 kg planting from 1 kg planting 
materialmaterial

MinisettMinisett techniquetechniqueTraditional Traditional 
systemsystemSeed yamsSeed yams

Comparison between traditional and minisett multiplication

Salient findings in yams

• Multiplication ratio was found to be higher in 30 g 
minisetts

• 60x60 cm spacing is found to be ideal for rapid 
multiplication

• Multiplication ratio enhanced to 1:24 (normal 1:4)
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Colocasia (Taro)
•Indo- Malayan origin

•Important source of starch

• A commercial crop and a staple    
food in Pacific islands

• An important vegetable

• Provide easily digestible starch 

• Petiole, leaves and inflorescence 
are also used as vegetables

• Industrial use

Normal planting material size – 45 g. A field view of colocasia

Micropropagated colocasia plants Minisett preparation from corm of colocasia
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10, 20 and 30 g minisetts Planting material multiplication
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Multiplication ratio in Multiplication ratio in ColocasiaColocasia minisettsminisetts

Salient findings in Colocasia

• Multiplication ratio was found to be higher in 10 g 
minisetts

• Multiplication ratio enhanced to 1:120 (normal – 1:20) 

• 40x30 cm spacing is found to be ideal for rapid 
multiplication 
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Planting materials under storage

Training Farmers’ at Chipidi, 
Kovvur (A.P.) 

Training Farmers’ at 
Kalyani (West Bengal) 

Farmers’ Training at 
Sreekariyam

Training Students

Training Women Self Help Group
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A trained farmer adopting minisett technique Thank you and Welcome to 
CTCRI


