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Need for Breeding Indian Processing Cultivars 

• All the 29 varieties bred by CPRI till 1998 were ma inly for 
table consumption

• Processing was at a low ebb till 1998

• With the entry of MNC’s in potato processing sector  in 
1998, a need was felt for suitable processing varie ties 
having high dry matter and low reducing sugars

• In the absence of Indian processing varieties, an 
American variety Atlantic was introduced in India, which 
gave lower yields under short day conditions and wa s 
susceptible to late blight



Potato Growing Conditions in sub -tropical and 
Temperate Regions  

Sub-tropical Temperate

Day/night 
temperature

25-30 °C/2-15 °C 15-25 °C/15 °C

Photoperiod 9-11 hr 14-16 hr

Frosting Common Absent

Crop 
duration

90-100 days 140-180 days

Post-harvest 
conditions

Harvesting followed by hot 
summer and rains

Harvesting followed by 
severe winter

Potato Low yield, low dry matter, 
high reducing sugar, short 
dormancy and poor keeping 
quality

High yield, high dry matter, 
low sugar, long dormancy 
and good keeping quality



Characteristics Products

Dehydrated French fries Chips Canned

Tuber shape Round to oval Oblong to 
long

Round to 
oval

Round to 
oval

Tuber size, mm 30 >75   45-80 20-35

Eyes Shallow Shallow Shallow Shallow

Specific gravity 1.080 1.080 > 1.080 < 1.070

Dry matter, % >20 >20 >20 <18

Reducing sugar (% 
fresh wt) 

0.15 0.15 < 0.1 0.5

After cooking 
discoloration

Slight Slight - Nil

Texture Fairly firm to 
mealy

Fairly firm Fairly firm to 
mealy 

Waxy

Quality Requirement for Processing Potato 



Breeding Strategies for Development of 
Processing Potato Cultivars 

Identification of parents with high tuber dry matter a nd good general 
combining ability for yield

Hybridization in the hills at Kufri during summers and raising 
segregating progenies in the same year in the plains

Assessment of segregating populations for as many cha racters 
as possible in the initial stages to eliminate unde sirable 

genotypes

Extensive evaluation of genotypes in subsequent gen erations 
for tuber dry matter, reducing sugars, chip colour and y ield

Final evaluation of selected hybrids under industrial 
processing conditions



Indian Processing Cultivars

Kufri Chipsona-1

CP2416

Plant with medium 
compact canopy 
and white flowers

Ovoid white cream 
tubers with shallow 
eyes and white flesh

Target 
region

North-Indian 
plains

Maturity 90-100 days

Biotic 
resistance

Late blight

Yield 300-350 
q/ha

MS/78-79X



Indian Processing Cultivars

Kufri Chipsona-2

CP2346

Plant with medium 
compact canopy 
and white flowers

Round white cream 
tubers with shallow 
eyes and creamy 
flesh

Target 
region

North-Indian 
plains

Maturity 100-110 
days

Biotic 
resistance

Late blight

Yield 250-300 
q/ha

QB/B 92-4X



Indian Processing Cultivars

Kufri Chipsona-3

Kufri Chipsona-2

Plant with medium 
compact canopy 
and white flowers

Ovoid yellow tubers 
with medium deep 
eyes and creamy 
flesh

Target 
region

North-Indian 
plains

Maturity 90-110 days

Biotic 
resistance

Late blight

Yield 350-400 
q/ha

MP/91-86X



Indian Processing Cultivars

Kufri Himsona

Kufri Chipsona-2MP/92-35 X

Target 
region

Indian hills

Maturity 120-140 
days

Biotic 
resistance

Late blight

Yield 250 q/ha

Plant with medium 
canopy and purple 
flowers

Round-oval creamy 
white tubers with 
shallow eyes and 
cream pale yellow 
flesh



Indian Processing Cultivars

Kufri Frysona

MP/90-94MP/92-30 X

Target 
region

North-Indian 
plains

Maturity 100-110 
days

Biotic 
resistance

Late blight

Yield 350-380 
q/ha

Plant with medium 
compact canopy 
and light-red white 
tip flowers

Oblong to long 
white tubers with 
shallow eyes and 
white flesh



Location Total tuber yield (MT/ha)

Kufri 
Chipsona-1

Kufri 
Chipsona-2

Kufri 
Chipsona-3

Atlantic

Agra 377 380 505 328

Deesa 320 238 378 282

Faizabad 254 255 255 181

Indore 199 162 242 175

Jalandhar 455 441 561 308

Jorhat 171 168 172 160

Modipuram 316 290 371 283

Ooty 130 169 75.9 21.7

Yield Performance at Different Locations
in India



Attributes of Indian Processing Cultivars

Cultivar Dry 
matter

(%)

Reducing 
sugars

(mg/100 g 
FW) 

Suitability for 
products

Kufri Chipsona-1 21-24 45-100 Chips, French fries, flakes, 
flour, dehydrated products

Kufri Chipsona-2 21-25 45-95 Chips, flakes, flour,
dehydrated products

Kufri Chipsona-3 21-24 50-70 Chips, flakes, flour,
dehydrated products 

Kufri Himsona 22-26 45-65 Chips, flakes, flour,
dehydrated products

Kufri Frysona 21-24 40-100 French fries, flakes, flour, 
dehydrated products



Attributes of Indian Processing Cultivars

Cultivar Chips French fries

Yield    
(% FW )

Colour* Yield  
(% FW )

Colour Texture

Kufri Chipsona-1 29.3 3.0 45.3 Light cream Mealy

Kufri Chipsona-2 28.7 2.5 45.0 Medium brown Mealy

Kufri Chipsona-3 28.9 3.0 46.1 Light cream Mealy

Kufri Himsona 29.2 2.0 46.5 Light cream Mealy

Kufri Frysona 30.1 4.0 46.7 Light cream Crispy

* On a 1-10 scale of increasing dark colour, chip colour score >3 is unacceptable



Development of Cold-chipping Cultivars

• Potatoes stored in the cold stores accumulate large 
amounts of  reducing sugars, a phenomenon known as 
cold-induced sweetening. These potatoes are unsuitable for 
processing because of development of unwanted brown 
colouration in processed products. This is a very serious 
problem for potato processors. 

• All the currently used Indian processing varieties are 
susceptible to cold sweetening. Storage of these potatoes at 
10-12o C involves the use of CIPC which may not be 
favoured due to environmental concerns. 

• A major goal of potato breeding programme is to identify 
new potato lines that are resistant to cold sweetening. 



LB
SacI XbaI Hind III

RB

N
os

T

Nt-Inhh CaMV 35S 

N
os

T

NPT II Nos P

Map of the T-DNA region of binary vector cassette, pBI121:: Nt-Inhh

KB-CNt-Inhh 6

Control

• Transgenic lines of Kufri Badshah, 
Kufri Chipsona-1 and Kufri Jyoti 
overexpressing tobacco invertase 
inhibitor gene (Nt-Inhh) were 
developed

• Transgenic lines of Kufri Badshah 
showed chip colour score of 4-5 
compared to 10 in non-transgenic 
control

Development of Cold -chipping Cultivars 
Employing Molecular approaches 

Overexpression of tobacco invertase inhibitor gene, Nt-Inhh
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ControlRNAi transgenic lines of Kufri Chipsona-1 
possess excellent cold-chipping attributes, 
which resulted substantial improvement in 
chip colour in transgenic lines compared 
to non transgenic control after cold-
storage for three months at 4 °C 

RNAi-mediated silencing for reduction of cold-induced  sweetening

Development of Cold -chipping Cultivars 
Employing Molecular approaches 
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pCAMBIA 2300:: UGPase amiRNA

RNase P mediated silencing of 
invertase gene: Transformation 
vector designed; Kufri Chipsona-1 
was transformed and 90 putative 
transgenic lines regenerated

Artificial microRNA (amiRNA)-
mediated silencing of potato 
invertase and UGPase gene: 
Transformation vectors designed, 
transformation work initiated

Development of Cold -chipping Cultivars 
Employing Molecular approaches 

Novel molecular approaches for reduction of cold-induc ed sweetening



• One tuberosum accession CP 
3103 and 2 andigena accessions 
(JEX/A 663 and JEX/A 785) 
identified as cold chippers

• These lines are being exploited 
as parents in the breeding 
programme to develop cold 
sweetening resistant lines

Identification of Cold-chipping 
Germplasm Accession 



• Potato growers demand short duration varieties whic h 
can fit well in different cropping systems.

• Several north eastern regions like West Bengal and 
Assam, where crop is raised in mild winter autumn 
season, and Hassan and Chickmagalur districts in 
Karnataka where crop is grown in Kharif season (June-
August), are highly prone to late blight and viral diseases 
and are in dire need of varieties which mature in 7 5 days. 

Early Maturing Processing cultivar   

• Higher total and processing grade yield, and 
excellent chip colour

• High specific gravity (1.083), dry matter (24.3%) 
and low level of reducing sugars (0.03%)

• Moderately resistant to late blight in comparison t o 
popular variety Kufri Jyoti and exotic Atlantic

MP/01-916, a promising early maturing hybrid 



• The long pending demand of the industries has been 
met as Indian processing cultivars contain >21% dry  
matter and low reducing sugars (<0.1% on fresh wt)

• All the cultivars are suitable for chips and dehydr ated 
products 

• Kufri Chipsona-1 is utilized both by the chipping a nd 
French fry industries due to its oval to oblong tub er 
shape

• These cultivars have brought revolution in the Indi an 
processing scenario within a span of 10 years

Impact of Indian Processing Cultivars



Acknowledgements
Director General and Deputy Director General (Hort.), ICA R, India

Dr. SV Singh, Central Potato Research Station, Modipura m, India

Late Dr. RS Marwaha, Central Potato Research Station, Jalandhar, India

Dr. Dinesh Kumar, Central Potato Research Station, Mo dipuram, India

Dr. Parveen Gupta, Central Potato Research Station, Mo dipuram, India

Dr. Vinay Bhardwaj, Central Potato Research Institute, Shimla, India


