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Abstract

Potato (Solanum tuberosum L.) is the most important vegetable crop of the world.  This study evaluated 10 advanced cloned potato varieties viz; PS/19-02, PS/19-04, PS/19-12, PS/19-24, PS/19-26, PS/19-31, PS/19-41, PS/19-43, PS/19-44 and PS/19-50 and five local controls(Kufri Lohit, Kufri Manik, Kufri Lalit, Kufri Lalima and Kufri Neelkanth ) for yield, quality and nutritional traits relevant to breeding red skinned varieties for the Eastern Indo Gagentic Plans The field and laboratory experiment were conducted at ICAR Central Potato Research Institute, Regional Centre, Patna, Bihar and ICAR CPRI, Shimla respectively during the years 2023-2024 and 2024-2025. The experiment was planted in experimental field of crop improvement section in the pattern of Randomized Block Design with 03 replications. The planting distance of potato tubers were 20 cm (Plant x Plant) and 60 cm (Row x Row) and depth of planting 4-5 cm deep in the soil on ridges. The planting distance of potato tubers were 20 cm (Plant x Plant) and 60 cm (Row x Row) and depth of planting 4-5 cm deep in the soil on ridges. The experiment was planted in two sets i.e. 75 days & 90 days’ duration crop.  Measured parameters included the following. superior marketable tuber yield (32.51 t/ha (PS/19-50) at 75 days duration crop, 36.88 t/ha (PS/19-41) in 90 days crop) and low storage losses as total weight loss (7.37 % in PS/19-50 and 17.4% in PS/19-41) during ambient storage conditions.  The nutritional status of the tubers was high (34.65 ppm Fe in PS/19-24, 25.31ppm Zn in PS/19-50) tuber shape ovoid to round, red color, light red flesh colour, shallow eyes and good organoleptic qualities. The aim of the experiment was to evaluate the performance of advanced clone for the important yield and quality traits for breeding red skinned potato varieties for Eastern Indo-Gangetic Plains.The varietal development includes evaluation of advanced clones for yield and quality parameters viz., nutritional parameters like Fe, Zn, carotenoids, Anthocyanin and ascorbic acid content present in the tubers. The important yield parameters like germination, total and marketable tuber yield, high dry matter, resistance to diseases, shallow eyed and consumer preferred skin colour (red, purple, white and pink etc.). The field and laboratory experiment were conducted at ICAR Central Potato Research Institute, Regional Centre, Patna, Bihar and ICAR CPRI, Shimla respectively during the years 2023-2024 and 2024-2025. The ten advanced potato clone’s PS/19-02, PS/19-04, PS/19-12, PS/19-24, PS/19-26, PS/19-31, PS/19-41, PS/19-43, PS/19-44 and PS/19-50, along with five control varieties of potato viz; Kufri Lohit, Kufri Manik, Kufri Lalit, Kufri Lalima and Kufri Neelkanth were evaluated. The performance of advanced clones was evaluated with respect to the important characters like germination, total tuber yield, marketable tuber yield, dry matter content and nutritional status of the tubers. The experiment was planted in experimental field of crop improvement section in the pattern of Randomized Block Design with 03 replications. The planting distance of potato tubers were 20 cm (Plant x Plant) and 60 cm (Row x Row) and depth of planting 4-5 cm deep in the soil on ridges. The experiment was planted in two sets i.e. 75 days & 90 days duration crop. The Advanced clone were evaluated and selected on the basis of superior marketable tuber yield (32.51 t/ha (PS/19-50) at 75 days duration crop, 36.88 t/ha (PS/19-41) in 90 days crop) and low storage losses as total weight loss (7.37 % in PS/19-50 and 17.4% in PS/19-41) during ambient storage conditions. The nutritional status of the tubers was high (34.65 ppm Fe in PS/19-24, 25.31ppm Zn in PS/19-50) tuber shape ovoid to round, red color, light red flesh colour, shallow eyes and good organoleptic qualities. The aim of the experiment was to evaluate the performance of advanced clone for the important yield and quality traits for breeding red skinned potato varieties for Eastern Indo-Gangetic Plains.
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Introduction

Potato (Solanum tuberosum L.) is very important and ranks after wheat, rice and maize at world level in food crops. The total world potato production is estimated at 390 million metric tons in 2025. India ranks second with the production of 60 million tonnes after China (95 million tons) in terms of production with a share of nearly 15% in 2025 and third in terms of potato area after China and Russia. India produced 60 million tons of potatoes (FAO STAT, 2025). Potato is starchy vegetable crop with multifarious uses and utility. In future, potato is expected to play important role in food and nutritional security of the world and Asian countries especially for India. The major growing states in India are Uttar Pradesh, West Bengal, Bihar, Gujrat, Madhya Pradesh, Punjab, Assam and Haryana. In Indiaou,r country per capita consumption of potato is comparatively less (28 kg/ annum) than the world (33 kg/annum) though. In India it is a favorite vegetable of every age group of the people and is integral part of food and traditional dishes for example chips, papad made during Indian festival like Holi and makar Sankranti etc.   Nnow a days it is likely to find more preferable place in the dietary habit of Indian people across the various states. Central Potato Research Institute, Shimla has released more than 65 potato varieties for cultivation in different agro climatic region since 1958 (Luthra et al. 2020). Besides these, several other potato clones or local varieties (named 
locally to unreleased hybrids or exotic varieties) are under cultivation since long(REF). Some of these exotic varieties introduced by the Britishers before independence and a few of them especially processing varieties were brought for commercial interest by industry people(REF). Although, local varieties do not have organized seed potato production programme but they do have their presence in a limited area and scale for one or the other reasons(REF). These varieties are, however, preferred for their special traits like skin and flesh colour, taste, and preparation of other local dishes. The quality of potato, and its storage life, is reduced by the loss of moisture, decay and physiological breakdown(REF). Suitable and efficient post-harvest technology and marketing of potatoes are vital to the entire production-consumption system because of 
its bulkiness and semi-perishability(REF). In the present study the advanced clones were evaluated for various parameters like plant emergence, yield, dry matter, storability and nutritional quality parameters. The outstanding advanced clones were introduced in All all India Coordinated Multi-location testing a preliminary step towards the release of a clone as promising variety.

2. MATERIALS AND METHODS 

Potato is recognized as a cool-season crop that thrives best under moderate temperatures, adequate moisture, and fertile soils(REF). For successful experimentation and cultivation, a well-prepared and well-drained field is essential(REF). The crop performs optimally when soil temperatures remain between 17–19 °C, as this range supports both vegetative growth and tuber initiation (Luthra et al., 2001). Potatoes can adapt to a wide variety of soils, including sandy loam, silt loam, and clayey soils, provided drainage is sufficient. Soil acidity also plays a crucial role, with a pH range of 5.0–6.5 being most suitable for healthy crop development (Chhidda Singh, 2001). Overall, the combination of cool climate, proper soil preparation, and balanced soil conditions ensures favourable growth and productivity of the potato crop (Khurana et al., 2003)

2.1 Planting Materials 

The material in this study were ten advanced potato clones PS/19-02, PS/19-04, PS/19-12, PS/19-24, PS/19-26, PS/19-31, PS/19-41, PS/19-43, PS/19-44 and PS/19-50, along with five control varieties of potato viz;  Kufri Lohit, Kufri Manik, Kufri Lalit, Kufri  Lalima and Kufri Neelkanth.

2.2 Location of Experiment	Comment by Charles Mazereku: This should be 2.1, the planting material, then design

The experiment was carried out at the experimental field of ICAR-CRPI RS Patna during the agricultural seasons of yearsyears 2023–24 and 2024–25, with the objective of evaluating advanced potato clones under the Institute Research Programme “Breeding for Table Potatoes”. Specifically, tThe work was undertaken as part of the project “Breeding medium maturing red-skinned potato varieties for the eastern plains.” 	Comment by Charles Mazereku: Write about the location of the area, that is latitutes and longitutes. Weather, rainafall pattern and temperatures
The clones were planted according to the standard, approved technical programme between November 10–15, 2023–24 and November 8–12, 2024–25, coinciding with the Rabi season. The cropping cycle in this region begins in November and concludes in the last week of February, culminating in the harvesting and storage of seed tubers. This systematic approach not only ensures adherence to institutional protocols but also strengthens the prospects of developing region-specific, medium-maturing red-skinned potato varieties that can enhance productivity and adaptability in the eastern plains.

2.3 Experimental Design

The experiment was laid out in a Completely Randomized Block Design (CRBD) with three replications, ensuring statistical reliability and minimizing experimental error. Two sets of trials were conducted, varying in the number of days to dehauming & harvest. The one harvested at 75 days after planting and the other at 90 days after planting to assess the performance of advanced clones under different maturity durations. Each clone, along with control varieties, was planted in five rows of 12 tubers with a plot size of 3.0 m × 2.4 m (7.8 m²). This meticulous design provided a robust framework for evaluating yield, maturity, and adaptability traits, thereby strengthening the breeding programme aimed at developing medium-maturing, red-skinned potato varieties suitable for the eastern plains.
Plate 1 : Breeding programme of Potato
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2.4 Field Preparation

A well-prepared field is mandatory for good crop growth and development. Potato crop is planted as early, medium (Timely) and late (Rukundo et.al., 2020). This experiment was done to evaluate medium maturing red and purple skinned potato advance clones. For successful experiment field was prepared by deep ploughing (20-25 cm deep) with the help of soil turning plough, followed by 2-3 cross harrowing and 2-3 shallow ploughing with levelinglevelling ofoff the field. Good tuberization of the potato crop needs a well-prepared field during cultivation of the crop. Planking is very important cultural practices to retain the available moisture in the field, which plays important role at the time of sowing and helps better and even germination of the crop (Singh et.al., 2014). Good tuberization of the potato crop needs a well-prepared field during cultivation of the crop(REF).	Comment by Charles Mazereku: Explain this

2.5 Planting of potato Seed Size, Seed Rate and Spacing

Tubers with 30 to 50 g (standard size?) weight are ideal for planting of the crop (Hirdesh et.al., 2003). In this experiment, whole tubers of standard size were planted on the ridges. The plant-to-plant distance was 20 cm and row to row distance was 60 cm. After planting of the crop, light irrigation was given in the field in order to promote good and even germination of the tubers ( Luthra et.al., 2001).	Comment by Charles Mazereku: You have not indicated that you are doing ridges in 2.5!	Comment by Charles Mazereku: Was the soil dry during planting?


2.6 Manure and Fertilizers

Potato crop is a heavy feeder crop, it requires high doses of fertilizers i.e. 180:80:100 (N: P: K). Along with these fertilizers farm yard manure plays important role to maintain this soil structure and population of beneficial microflora and fauna (Luthra et.al., 2001). In the potato crop 25-30 tones/ha well decomposed farmyard manure was applied for getting better crop growth and tuber yield. This FYM was applied during land preparation and given enough time to mix well in the soil. Whereas chemical fertilizers like Nitrogen in the form of Urea, Phosphorous in the form of DAP and Potassium in the form of MOP were applied as basal dose (1/2 N: P: K). the remaining dose of nitrogen was applied after earthing up operation that is 25-30 days after planting (Subarta, 1997).  

2.7 Method of Planting 

The tubers were planted on the ridges. These ridges were made after land preparation with the help of tractor driven ridge-maker or with the help of Spade manually. For conducting the experiment Bed cutting (3mx60cmx 5 lines) was done as per layout of the experiment. The planting of potato tubers werewas done with the help of khurpi at the depth of 7-8 cm followed by covering of the tubers with surrounding soil. Light irrigation was given just after planting of the experiment for better germination of the experimental material.	Comment by Charles Mazereku: Explain this, is it a tool?

Inter Culture Operations

Inter culture operation plays important role in the expression of yield and yield attributing traits. Weeds are major problems in the potato crop. The important weeds are Moth grass, Gajar ghaas, Palak grass, Trifolium spp.etc. After planting of the crop, weedicide Oxflurofen 23.5% SC (500 ml/ha) was sprayed at pre- emergence stage. In order to control prolific growth of weeds in the field during germination of the crop. All inter culture operations like weeding, earthing up etc. were done manually as per requirement of the crop. After hoeing remaining half dose of Nitrogen in the form of Urea was applied in side of the furrows and then earthing up was done in order to get better nutrition to support tuberization in the crop. In potato crop 4-5 irrigations at an interval of 10-15 days were given to meet the moisture requirement of the crop. Irrigation interval may vary as per requirement and level of moisture present in the field. Late blight of potato is very harmful disease in this crop as it affects leaves, stems, tubers etc (Singh et.al., 2014). This disease spreads very fast under congenial environment and if not controlled timely then it may destroy whole crop. This disease was controlled by one prophylactic spray of Mancozeb 75WP followed by 2 sprays of Cymoxanil 8% + Mancozeb 64% WP at an interval of 15 days. For control of as aphids and pest such as potato leaf cutters, cutworms etc. Imidacloprid 17.8% SL was sprayed in 45 days crop.	Comment by Charles Mazereku: In this case you should mention those activities in the introductory sentence, weed management, irrigation, top dressing and pests and disease management. 
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Plate 2: Tuber colour variation in sprouted tubers of advanced clones



2.9 Data collection and recording 
The important observations were recorded for range of plant emergence (%), Total Tuber Yield (t/ha), Marketable tuber yield (t/ha), bio-chemical components and dry matter (%). The other important observations like Plant Emergence (%), total tuber yield (t/ha), marketable tuber yield (t/ha), dry matter (%) and Dry matter (%) were recorded at different physiological stages of the crop. Plant emergence was recorded at 30 days after planting by counting and calculation of percentage with germinated tubers over total planted tubers per plot, Total Marketable yield was calculated by weighing of the whole produce harvested from a plot (total tuber yield) & designated as total tuber yield per plot. The marketable tuber yield (kg/plot) was recorded by eliminating very small grade tubers from the total tuber yield of the plot and designated as marketable yield per plot. Dry matter (%) was calculated by keeping 200g fresh tubers during the harvesting from each replication. These tubers were cut into small pieces followed by 72 hours drying in hot air oven. After drying of the cut potatoes these were weights on the electronic balance. The measured cut tuber weight of the dry matter (%) of the respective advanced clones and varieties. The bio-chemical parameters like Zn, Fe were calculated as per standard procedure at CPB&PHT laboratory of ICAR-CPRI, Shimla. The bio-chemical parameters like Carotenoid, Anthocyanin, Ascorbic acid were calculated as per standard procedure at PHT laboratory of ICAR-CPRI, Shimla. 
Formula
	Plant Emergence (%)
	=
	No. of plants germinated (30 DAP)
	x
	100

	
	
	No. of total tubers planted per plot
	
	



	Total Tuber yield (t/ha)
	=
	Weight of the harvested total tubers per plot (kg)
	x
	10000

	
	
	Area of the plot (m2)
	
	



	
	
	Total wt. of harvested tubers (kg) –
	
	

	Marketable Tuber yield (t/ha)
	=
	wt. of very small tubers per plot (kg)
	x
	10000

	
	
	Area of the plot (m2)
	
	



	Dry matter (%)
	=
	Weight of the cut, oven, dried potato   
	x
	100

	
	
	fresh weight of the potato
	
	



Result and discussion

Data interpretation and analysis
1. Plant Emergence: Data were recorded for plant emergence, 30 days after planting (Table-1). The plant emergence ranged from 72.22% (PS/19-43) to 85.56% (PS/19-12) in 75 days crop. In the experiment planted for evaluation in 90 days crop the range was 65.0% (PS/19-26) to 85.0% (PS/19-50).


	Advanced clones /Varieties
	Emergence (%)
	
	

	
	At 75 days
	At 90 days
	
	

	PS/19-02
	81.11
	70.00
	
	

	PS/19-04
	77.78
	71.11
	
	

	PS/19-12
	85.56
	84.45
	
	

	PS/19-24
	80.00
	77.78
	
	

	PS/19-26
	73.33
	65.00
	
	

	PS/19-31
	78.89
	77.78
	
	

	PS/19-41
	81.11
	78.33
	
	

	PS/19-43
	72.22
	70.56
	
	

	PS/19-44
	76.67
	70.00
	
	

	PS/19-50
	73.33
	85.00
	
	

	K.Lalima
	84.44
	82.22
	
	

	K.Lalit
	81.11
	79.44
	
	

	K.Lohit
	74.44
	72.22
	
	

	K.Manik
	73.34
	68.89
	
	

	K.Neelkanth
	82.22
	78.89
	
	

	CD (0.05) :
	12.88
	12.99
	
	

	CV (%) :
	10.54
	11.01
	
	

	Table & Fig. 1:  Plant Emergence of advanced clones (2023-24)




2. Total tuber yield: The total tuber yield was recorded maximum in PS/19-12 (24.67 t/ha) followed by PS/19-41 (24.66 t/ha) in 75 days crop experiment. In the 90 days crop experiment the total tuber yield was highest in PS/19-12 (37.47 t/ha) followed PS/19-24 (36.56 t/ha) performed better or at par than the controls. (Table-2).


	Advanced clones /Varieties
	Total tuber Yield (t/ha)
	
	

	
	At 75 days
	At 90 days
	
	

	PS/19-02
	23.55
	33.00
	
	

	PS/19-04
	22.16
	32.25
	
	

	PS/19-12
	24.67
	37.47
	
	

	PS/19-24
	22.69
	36.56
	
	

	PS/19-26
	14.72
	23.87
	
	

	PS/19-31
	18.26
	26.80
	
	

	PS/19-41
	24.66
	33.17
	
	

	PS/19-43
	22.67
	28.59
	
	

	PS/19-44
	22.33
	30.45
	
	

	PS/19-50
	24.54
	25.71
	
	

	K.Lalima
	15.68
	21.18
	
	

	K.Lalit
	22.73
	29.48
	
	

	K.Lohit
	21.13
	29.92
	
	

	K.Manik
	13.33
	19.12
	
	

	K.Neelkanth
	14.74
	37.57
	
	

	CD (0.05) :
	10.25
	11.29
	
	

	CV (%) :
	34.12
	24.77
	
	

	Table & Fig. 2:  Total tuber Yield (t/ha) of advanced clones (2023-24)




3. Marketable tuber yield: The marketable tuber yield was recorded after subtraction of weight of very small tubers from the total tuber yield.   In 75 days crop marketable tuber yield was maximum in PS/19-50 (24.31 t/ha) significantly superior over planted control varieties. In the 90 days crop highest marketable tuber yield was recorded in PS/19-12 (34.99 t/ha) followed by PS/19-24 (34.91 t/ha) significantly at par with the most of the control varieties (Table-3).

	Advanced clones /Varieties
	Mkt. tuber Yield (t/ha)
	
	

	
	At 75 days
	At 90 days
	
	

	PS/19-02
	22.30
	31.07
	
	

	PS/19-04
	22.00
	31.12
	
	

	PS/19-12
	23.85
	34.99
	
	

	PS/19-24
	22.19
	34.91
	
	

	PS/19-26
	14.64
	23.03
	
	

	PS/19-31
	17.86
	25.30
	
	

	PS/19-41
	23.87
	31.50
	
	

	PS/19-43
	22.20
	26.99
	
	

	PS/19-44
	21.58
	29.13
	
	

	PS/19-50
	24.31
	24.20
	
	

	K.Lalima
	15.15
	20.21
	
	

	K.Lalit
	22.25
	28.20
	
	

	K.Lohit
	20.85
	28.11
	
	

	K.Manik
	12.79
	18.11
	
	

	K.Neelkanth
	14.20
	34.36
	
	

	CD (0.05) :
	10.03
	11.01
	
	

	CV (%) :
	34.23
	25.55
	
	

	Table & Fig. 3:  Marketable tuber Yield (t/ha) of advanced clones (2024-25)
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Plate  3: Tubers of promising advanced clones




4. Dry Matter: The dry matter content plays very important role in selection of clones. The range varies from 24.83% (PS/19-02) to 14.17% (PS/19-04) during the year 2023-24, while it ranged from 19.67% (PS/19-50) to 12.17% (K.Lohit) during the year 2024-25. 
Dry Matter (%) of advanced clones (2023-24)
	Advanced clones /Varieties
	Dry Matter % at 90 days
	
	

	PS/19-02
	24.83
	
	

	PS/19-04
	14.17
	
	

	PS/19-12
	17.83
	
	

	PS/19-24
	17.83
	
	

	PS/19-26
	14.83
	
	

	PS/19-31
	17.50
	
	

	PS/19-41
	17.33
	
	

	PS/19-43
	17.17
	
	

	PS/19-44
	14.83
	
	

	PS/19-50
	18.50
	
	

	K.Lalima
	15.67
	
	

	K.Lalit
	15.17
	
	

	K.Lohit
	14.83
	
	

	K.Manik
	17.67
	
	

	K.Neelkanth
	17.33
	
	

	CD (0.05) :
	1.27
	
	

	CV (%) :
	4.60
	
	





	Advanced clones /Varieties
	Dry Matter %
	
	

	
	At 75 days
	At 90 days
	
	

	PS/19-02
	15.67
	18.67
	
	

	PS/19-04
	15.00
	16.17
	
	

	PS/19-12
	15.83
	17.50
	
	

	PS/19-24
	18.67
	20.50
	
	

	PS/19-26
	16.17
	20.00
	
	

	PS/19-31
	15.50
	20.00
	
	

	PS/19-41
	17.17
	21.33
	
	

	PS/19-44
	17.83
	18.83
	
	

	PS/19-50
	19.67
	21.17
	
	

	K.Lalit
	18.33
	23.17
	
	

	K.Lohit
	12.17
	17.67
	
	

	K.Manik
	15.00
	16.67
	
	

	CD (0.05)
	2.02
	2.76
	
	

	CV (%)
	7.25
	8.52
	
	

	Table & Fig. 4:  Dry Matter (%) of advanced clones (2024-25)




Nutritional values and clone performance
Potatoes are rich source of carbohydrate, a nutrient-rich staple food. A medium baked potato (150 g, with skin) provides about 110–133 calories, is naturally fat-free, and delivers high amounts of potassium, vitamin C, and vitamin B6, along with fibre and protein. Nowadays different coloured potatoes like white, purple, pink, red, dark red are bred and varieties are developed which are rich in Anthocyanins and carotenoids. These coloured potatoes are used for a local dish called bhujia, chips and boiled purposes. Zn and Fe are main minerals responsible to maintain the health of women and children are also present in potatoes in significantly good amount (Yadav et.al., 2023). The Zn was highest in the control variety Kufri Lohit (26.85 ppm), Fe and carotenoids were highest in PS/19-24 (34.65 ppm and 82,2 µg/100 g fresh weight), the Anthocyanin were highest in PS/19-50 (24.6 mg/100-gram fresh weight). The important vitamin i.e, Vitamin C was highest in Potato variety Kufri Manik (32.2 mg/100-gram fresh weight) table and graph 1.

Table 5: nutritional components of potato varieties and advanced clones

	S. No.
	Sample
	Zn
(ppm)
	Fe
(ppm)
	Carotenoid
(µg/100-gram                fresh weight)
	Anthocyanin
(mg/100-gram                 fresh weight)
	Vitamin C
(mg/100-gram fresh weight)

	1.
	PS/19-24
	22.54
	34.65
	82.2
	13.5
	27.4

	2.
	PS/19-26
	21.37
	31.20
	34.8
	12.8
	23.3

	3.
	PS/19-41
	23.48
	34.24
	64.8
	2.4
	18.5

	4.
	PS/19-50
	25.31
	32.07
	66.0
	24.6
	25.1

	5.
	K. Manik
	26.31
	33.24
	77.0
	11.76
	32.2

	6.
	K. Lohit
	26.85
	34.37
	73.5
	0.84
	29.8






[bookmark: _Hlk203123503]The medium maturing red skinned advanced clones viz., PS/19–41, PS/19-50 were suitable for table potatoes. The total tuber yield was maximum in PS/19-12 (37.47 t/ha) followed by PS/19-24 (36.56 t/ha), PS/19-41 (33.17 t/ha), PS/19-02 (33.00 t/ha) and PS/19-50 (25.71 t/ha).  The PS/19-24, PS/19-41 and PS/19-50 bears attractive red coloured potato with yellow creamy flesh and good in taste after boiling and frying.  The tubers are round, shallow eyed and yellow creamy flesh colour are preferred by consumers. The dry matter content plays important role in processing of varieties as it is positively correlated with the quality of products like chips, French fries etc. As per organoleptic test these advanced clones bear Mealy texture with pleasant flavour. The tubers of these advanced clones cook easily (15-18 minutes) and also cooked and boiled tubes were free from any discoloration after cooking. These clones do not have any internal or external defect during harvesting and after storage of the tubers.


Conclusion
The evaluated potato clones showed variability for emergence, tuber yield, marketable yield, dry matter and nutritional quality traits under the eastern Indo-Gangetic Plains. PS/19-12 and PS/19-24 performed well for marketable yield at 90 days, while PS/19-50 showed better marketable yield at 75 days and higher anthocyanin content among the tested clones. PS/19-24 showed comparatively high iron and carotenoid contents. The findings suggest that selected advanced clones, particularly PS/19-24, PS/19-41 and PS/19-50, may be useful for further evaluation as red-skinned table potato material. However, multilocation and multi-season testing with consistent quality assessment is necessary before recommending any clone for wider cultivation or varietal release.
Limitations
The study was limited to specific experimental locations and seasons, and some quality traits were reported for selected samples only. Storage-loss data and detailed biochemical estimation procedures were not fully presented. Further multilocation testing, complete statistical analysis, standardized nutritional profiling and validation across additional seasons are required to confirm the stability and suitability of the promising clones.
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At 75 days	PS/19-02	PS/19-04	PS/19-12	PS/19-24	PS/19-26	PS/19-31	PS/19-41	PS/19-43	PS/19-44	PS/19-50	K.Lalima	K.Lalit	K.Lohit	K.Manik	K.Neelkanth	81.11	77.78	85.56	80	73.33	78.89	81.11	72.22	76.67	73.33	84.44	81.11	74.44	73.34	82.22	At 90 days	PS/19-02	PS/19-04	PS/19-12	PS/19-24	PS/19-26	PS/19-31	PS/19-41	PS/19-43	PS/19-44	PS/19-50	K.Lalima	K.Lalit	K.Lohit	K.Manik	K.Neelkanth	70	71.11	84.45	77.78	65	77.78	78.33	70.56	70	85	82.22	79.44	72.22	68.89	78.89	Advanced Clones/Varieties


Emergence %




At 75 days	PS/19-02	PS/19-04	PS/19-12	PS/19-24	PS/19-26	PS/19-31	PS/19-41	PS/19-43	PS/19-44	PS/19-50	K.Lalima	K.Lalit	K.Lohit	K.Manik	K.Neelkanth	23.55	22.16	24.67	22.69	14.72	18.260000000000002	24.66	22.67	22.33	24.54	15.68	22.73	21.13	13.33	14.74	At 90 days	PS/19-02	PS/19-04	PS/19-12	PS/19-24	PS/19-26	PS/19-31	PS/19-41	PS/19-43	PS/19-44	PS/19-50	K.Lalima	K.Lalit	K.Lohit	K.Manik	K.Neelkanth	33	32.25	37.47	36.56	23.87	26.8	33.17	28.59	30.45	25.71	21.18	29.48	29.92	19.12	37.57	Advanced Clones/Varieties

Total tuber yield (t/ha)


At 75 days	PS/19-02	PS/19-04	PS/19-12	PS/19-24	PS/19-26	PS/19-31	PS/19-41	PS/19-43	PS/19-44	PS/19-50	K.Lalima	K.Lalit	K.Lohit	K.Manik	K.Neelkanth	22.3	22	23.85	22.19	14.64	17.86	23.87	22.2	21.58	24.31	15.15	22.25	20.85	12.79	14.2	At 90 days	PS/19-02	PS/19-04	PS/19-12	PS/19-24	PS/19-26	PS/19-31	PS/19-41	PS/19-43	PS/19-44	PS/19-50	K.Lalima	K.Lalit	K.Lohit	K.Manik	K.Neelkanth	31.07	31.12	34.99	34.909999999999997	23.03	25.3	31.5	26.99	29.13	24.2	20.21	28.2	28.11	18.11	34.36	Advanced Clones/Varieties


Marketable tuber yield (t/ha)




At 90 days	PS/19-02	PS/19-04	PS/19-12	PS/19-24	PS/19-26	PS/19-31	PS/19-41	PS/19-43	PS/19-44	PS/19-50	K.Lalima	K.Lalit	K.Lohit	K.Manik	K.Neelkanth	24.83	14.17	17.829999999999998	17.829999999999998	14.83	17.5	17.329999999999998	17.170000000000002	14.83	18.5	15.67	15.17	14.83	17.670000000000002	17.329999999999998	Advanced Clones/Varieties


Dry Matter (%)




At 75 days	PS/19-02	PS/19-04	PS/19-12	PS/19-24	PS/19-26	PS/19-31	PS/19-41	PS/19-44	PS/19-50	K.Lalit	K.Lohit	K.Manik	15.67	15	15.83	18.670000000000002	16.170000000000002	15.5	17.170000000000002	17.829999999999998	19.670000000000002	18.329999999999998	12.17	15	At 90 days	PS/19-02	PS/19-04	PS/19-12	PS/19-24	PS/19-26	PS/19-31	PS/19-41	PS/19-44	PS/19-50	K.Lalit	K.Lohit	K.Manik	18.670000000000002	16.170000000000002	17.5	20.5	20	20	21.33	18.829999999999998	21.17	23.17	17.670000000000002	16.670000000000002	Advanced Clones/Varieties


Dry Matter %




Graph 1 : Nutritional values of different advanced clones

1	PS/19-24	Zn	Fe	Carotenoid	Anthocyanin	Vitamin C	22.54	34.65	82.2	13.5	27.4	2	PS/19-26	Zn	Fe	Carotenoid	Anthocyanin	Vitamin C	21.37	31.2	34.799999999999997	12.8	23.3	3	PS/19-41	Zn	Fe	Carotenoid	Anthocyanin	Vitamin C	23.48	34.24	64.8	2.4	18.5	4	PS/19-50	Zn	Fe	Carotenoid	Anthocyanin	Vitamin C	25.31	32.07	66	24.6	25.1	5	K. Manik	Zn	Fe	Carotenoid	Anthocyanin	Vitamin C	26.31	33.24	77	11.76	32.200000000000003	6	K. Lohit	Zn	Fe	Carotenoid	Anthocyanin	Vitamin C	26.85	34.369999999999997	73.5	0.84	29.8	
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