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Abstract

A field experiment was conducted in the experimental area of the ICAR-Central Potato Research Institute 

(Regional Station), Gwalior, Madhya Pradesh, during two rabi seasons, 2024-25 and 2025-26, under the 

agro-climatic and soil conditions of Madhya Pradesh to evaluate potato varieties for growth, yield and seed 

multiplication parameters under nucleus seed production system, where the seed tuber weight per plot ranged 

from 1491.3 to 2192.3 gram for different varieties. K. Khyati variety recorded early initial emergence (6.5 

days). K. Pukhraj (8.5 days) recorded lowest days to 50% plant emergence. The minimum emergence noticed 

in K. Sangam (95.83%), followed by K. Sindhuri (97.22%) and K. Lauvkar (98.61%). Rest of varieties 

showed 100% of plant emergence. In yield and seed multiplication parameters, variety K. Sindhuri (36.4 

tubers) recorded maximum total number of tubers per plant. The total weight of tubers kg per plant was 

recorded highest in variety K. Surya (2.03 kg per plant). The mean tuber weight found highest in K. Surya 

(96.0 g) variety. The maximum seed multiplication rate by number noticed in the K. Sindhuri (36.4). While 

the maximum seed multiplication rate by weight found in K. Pukhraj (13.3). 

Keywords: Potato, varieties, Growth, seed multiplication rate, yield, nucleus seed production system 

1. Introduction

Potato (Solanum tuberosum L.) ranks as, one of the most important non-cereal tuber crops 

globally. It belongs to the family Solanaceae and valued for both high yield per unit area and 

adaptability under diverse agro-climate conditions. Generally, tubers are used as seed in potato 

(Solanum tuberosum L.) which contribute to 40-50% of input cost, overwhelming various 

problems like low multiplication rates, increased production cost, various seed borne diseases 

befitting the risk of degeneration over the years. Such tubers when planted yields low and diseased 

plants in future generations. The seed related issues are further aggravated because of restricted 

accessibility of reasonable seed producing regions. Quality seeds can alone add to the increased 

yield by 15–20%. 

India is the second largest producer of potato next to China. The major potato producing states are 

Uttar Pradesh, West Bengal, Bihar, Gujarat, Madhya Pradesh, Punjab, Haryana, Assam, 

Jharkhand and Chhattisgarh. In India, the area, production and productivity of potato are 2.3 

million hectare, 58.57 million tons and 24.72 tons/ha respectively. In Madhya Pradesh, the area, 

production and productivity of potato are 169.72 thousand hectare, 3897.63 thousand ton and 

22.96 ton per hectare respectively (Anonymous, 2024) [2]. 

The quality of seeds is considered an important factor for increasing yield and helps greatly in 

higher production per unit area to attain food security of the country. Quality seeds have the ability 

for efficient utilization of the inputs such as fertilizers and irrigation. Like other crops, high yields 

of potato revolves around use of high-quality seed potatoes. Seed production is very technical 

aspect and needs careful attention during all stages like date of planting, spacing, fertilization, top-

dressing, irrigation, rouging, weeding, earthing up, spraying, harvesting (dehaulming and  
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harvesting) and storage should be carefully carried out as per 

standard seed plot technique. The seed related issues are further 

intensified due to restricted accessibility to seed producing 

regions, difficulties in the production and distribution of disease 

free seeds, transportability of quality seeds and inadequacies of 

cold storage facilities resulting in rotting and sprouting. 

Since potato is a vegetatively propagated plant, fungal, bacterial 

and especially viral diseases easily affect seed tubers. It gets 

degenerated very fast necessitating replacement after every four 

years. Additionally, the seed is either unavailable or out of the 

reach of poor farmers owing to high seed cost. Breeder seed in 

potato produced from nucleus seed. The nucleus seed is 

developed in the hills produced during long day conditions at a 

temperature range of 12-28 0C and 8-28 0C in plains. The nucleus 

seed can be developed through clonal selection and tuber indexing 

and after ELISA testing for viruses, diseases free tubers are 

multiplied in the field in stage-I at a spacing of 1 x 1 m in hills 

and 1.2 x1.0 m in the plains. The produce of stage-I is further 

multiplied in stage-II at a spacing of 1.0 x 0.2 and 1.2 x 0.2 m in 

hills and plains respectively. The seed produced in these stages is 

called nucleus seed. 

 

2. Materials and Methods 

During two consecutive rabi seasons (2024-25 and 2025-26), an 

experiment was conducted at Central Potato Research Institute – 

Regional Station (CPRI-RS), experimental area of ICAR field, 

Gwalior, Madhya Pradesh. The experiment was laid out with 3 

replications comprised of 33 total plots in Randomized Block 

Design. Where the treatments included different popular and new 

varieties of potato in a randomized block design (RBD) with 11 

treatments viz. T1- Kufri Chandramukhi, T2- Kufri Jyoti, T3- Kufri 

Sindhuri, T4- Kufri Lauvkar, T5- Kufri Chipsona -1, T6- Kufri 

Chipsona -3, T7- Kufri Surya, T8- Kufri Pukhraj, T9- Kufri Khyati, 

T10- Kufri Bahar, T11- Kufri Sangam. 

The planting of seed tubers was done in the last week of October. 

Where the healthy, uniform, large sized indexed tubers with 

average weight of 100-150 gram were used. 12 plants were 

planted in each plot at a spacing of 1.2 m row to row and 1 m plant 

to plant. Standard recommended package of practices (Seed Plot 

technique) was followed to raise a healthy crop. Nitrogen, 

phosphorus and potassium were applied, through ammonium 

sulphate and urea, single super phosphate and muriate of potash 

respectively. A uniform dose of 180 kg N ha-1, 80 kg P ha-1 and 

120 kg K ha-1 was applied to all the plots. Plant protection 

measures for diseases and vector management is one of the 

important operations for achieving optimum yield in potato. 

Haulm uprooting of potato crop was done manually at 75 days 

after planting and tuber digging was done after 10-12 days after 

haulm uprooting by using spade, manually. Observation of the 

growth parameter viz. seed (tuber) weight per plot (g/plot), days 

to emergence, days to 50% plant emergence and final 

emergence% at 30 days after planting recorded during the crop 

season. The data on yield and seed multiplication parameters viz. 

total number and weight (gram) of tubers per plant, mean tuber 

weight in gram (weight of tubers from the plant divided by total 

number of tubers from the plant), seed multiplication rate by 

number (the number of tubers produced from a tuber planted), 

seed multiplication rate by weight (total weight of tubers 

produced from a plant and it was divided by weight of seed tuber 

planted) was taken at the time of harvesting of each plant.  

 

3. Results and Discussion 

The observations were recorded on various growth, yield and seed 

multiplication parameters of potato. The data was subjected to 

statistical analysis and is being briefly discussed and presented in 

tables -1. 

 

3.1 Growth parameters  

The seed tuber weight per plot influenced by different varieties 

ranged from 1491.3 to 2192.3 gram per plot. Where the maximum 

seed tuber weight recorded in variety K. Surya (2192.3 gram) 

variety. It was followed by variety K. Khyati (2096.5 gram) and 

K. Bahar (2077.7 gram). While minimum seed tuber weight was 

observed in K. Chipsona – 1 (1491.3 gram). The variation in seed 

weight among different genotypes may be due to differences in 

genetic constitution and tuber size potential under prevailing 

agro-climatic conditions. Similar variation in seed tuber weight 

among potato genotypes was reported by Tessema et al. (2022) 
[20] who observed significant genetic variability for yield traits 

including tuber weight. Similar findings reported by Bist et al. 

(2023) [3] and Ebrahim et al. (2018) [7] 

There was significant variation with regard to days to plant 

emergence, where the K. Khyati variety was early to initial plant 

emergence (6.5 days), followed by K. Pukhraj (6.8 days), K. 

Chipsona-3 (7 days). Whereas the K. Sindhuri and K. Surya was 

observed late plant initial emergence with 9.2 days. Ebrahim et 

al. (2018) [7] observed that larger seed tubers took the shorter time 

to emerge as compared to the smaller seed tubers. This may be 

due to the fact that large tubers had sufficiently more stored 

reserve food compared to smaller seed tubers to provide an 

optimal supply of carbohydrate for the emerging seedling of the 

larger tuber and while Pandey et al. (2023) [15] reported that the 

variation in emergence may be attributed to differences in genetic 

constitution, sprouting behaviour and physiological vigour of 

seed tubers. Similar genotypic differences in emergence 

behaviour have been confirmed by Sadawarti et al. (2014) [18], 

Chaudhary et al. (2025) [4]. 

The different varieties of potato recorded significant variation for 

days to 50% plant emergence. The K. Pukhraj (8.5 days) variety 

recorded lowest days to 50% plant emergence followed by K. 

Chipsona – 1 and K. Khyati (8.8 days in both). While the variety 

K. Sangam (11.3 days) was showed highest days for 50% plant 

emergence. The variation in emergence among potato varieties 

and planting dates can be due to genetic traits and environmental 

factors. Given that potato is a short-duration crop and day length 

is critical for tuberization, understanding the bulking behavior of 

these varieties is essential. This is in concurrence with reports by 

Ebrahim et al. (2018) [7], A similar trend was also reported by 

Kumar et al. (2022) [12]. 

Final germination (%) after 30 days of planting revealed that 

varieties did not differ significantly. The different potato varieties 

showed a variation in plant emergence wherein minimum 

emergence noticed in K. Sangam (95.83%), followed by K. 

Sindhuri (97.22%) and K. Lauvkar (98.61%). Although other all 

varieties showed 100% of plant emergence. The better 

performance of these varieties might be due to their genetic make-

up and their better adaptability to prevailing environmental 

conditions (Gohain et al. 2025) [9]. Present results are in 

accordance with Preetham et al. (2018) [17], also Sadawarti et al. 

(2018) [19] who concluded that variation in the varietal emergence 

is due to genetic structure of variety and sprouting ability of 

tubers. Sadawarti et al. (2014) [18], Nagar et al. (2019) [14], Pandey 

et al. (2023) [15], Chaudhary et al. (2025) [4] and Patel et al. (2024) 
[16] also noted non-significant differences in the final emergence 

percentage among varieties. 

 

3.2 Yield and seed multiplication parameters 

The total number of tubers per plant differed significantly among 
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different varieties of potato, where the variety K. Sindhuri (36.4 

tubers) recorded maximum total number of tubers per plant 

followed by variety K. Chipsona – 3 (29.6 tubers) and K. Khyati 

(27.7 tubers). While the minimum total number of tubers per plant 

was recorded from variety K. Lauvkar (17.5 tubers). The increase 

in number of tubers per plant has been attributed to the maximum 

increase in growth parameters. While it can differ from one 

cultivar to another, having more stems per plant also contributes 

to an increased quantity of tubers for each plant increasing yield 

(Gohain et al. 2025, Kumar et al., 2022, Chaudhary et al., 2025 

and Tripathi et al., 2026) [4, 9, 12, 21] 

The total weight of tubers per plant (gram) differed significantly 

among different varieties of potato and maximum total weight of 

tubers per plant (gram) was recorded in variety K. Surya (2032.5 

gram) followed by variety K. Pukhraj (1905.8 gram) and K. Bahar 

(1673.7 gram). Whereas the minimum total weight of tuber per 

plant (gram) was noted in variety K. Sangam (1194.4 gram). The 

production or yield is an ultimate result of the plants which 

depends on the genetic constitution of the plant and 

environmental factors which consists of different weather 

components and soil characteristics. Similar tendencies were 

obtained by Kumar et al. (2022) [12], Chaudhary et al. (2025) [4], 

Karada et al. (2025) [10], Gohain et al. (2025) [9] and Tripathi et al. 

(2026) [21]. 

Mean tuber weight (g) differed significantly among different 

varieties of potato. K. Surya variety recorded with highest mean 

tuber weight with 96.0 g followed by K. Bahar (88.8 g) and K. 

Lauvkar (83.6 g). While the K. Sindhuri variety found lowest 

mean tuber weight of 41.5 g. The differences in average tuber 

weight can also be attributed to the distinct genetic traits of each 

variety. The findings of this study are consistent with the research 

conducted by Gohain et al. (2025) [9], which highlights the 

significant variations in average tuber weight among different 

potato varieties. The present study is supported by the findings of 

Wrobel (2014) [24], Elsagan (2020) [8], Karada et al. (2025) [10], 

Abebe and Geleta (2025) [1]. 

Seed multiplication rate by number influenced by different 

varieties with significant differences. The maximum seed 

multiplication rate noticed in the K. Sindhuri (36.4) variety 

followed by K. Chipsona – 3 (29.6), K. Khyati (27.7) and K. 

Chipsona – 1 (27.4). While the minimum number of seed 

multiplication rate was observed in K. Lauvkar (17.5). The 

probable reason for enhanced tubers per plant may be due to better 

germination, genetic makeup, and environmental interactions. 

Similar tendencies were obtained by Chindi et al. (2013) [5], 

Virmond et al. (2017) [23], Dimante and Gaile (2015) [6] and Abebe 

and Geleta (2025) [1]. 

The seed multiplication rate by weight influenced by different 

varieties and maximum seed multiplication rate by weight found 

in variety K. Pukhraj (13.3) followed by K. Sindhuri (12.2) and 

K. Chipsona – 1 (12). While minimum seed multiplication rate by 

weight found in variety K. Sangam (7.7). Choudhary reported that 

the cumulative positive effect of growth parameters and yield-

attributing characters was finally reflected on seed multiplication 

rate of potato. These findings are in agreement with Dimante and 

Gaile (2015) [6], Meka et al. (2018) [13] and Abebe and Geleta 

(2025) [1]. 

 
Table 1: Germination, yield and Seed multiplication parameters for popular and new varieties of potato under nucleus seed production system 

 

Treatment 

Seed tuber 

weight 

(g/plot) 

Days to 

initial 

emergence 

Days to 50% 

emergence 

Final 

emergence% 

at 30 DAP 

Total number of 

tubers per plant 

Total weight 

of tubers kg 

per plant 

Mean 

tuber 

weight (g) 

Seed 

multiplication 

rate number 

Seed 

multiplication 

rate weight 

K. Chandramukhi 1600.7 7.5 10.8 100.0 21.1 1496.3 71.8 21.1 10.5 

K. Jyoti 1614.3 7.5 9.8 100.0 21.4 1432.6 67.5 21.4 10.7 

K. Sindhuri 1571.7 9.2 11.2 97.2 36.4 1500.2 41.3 36.4 12.2 

K. Lauvkar 1871.3 8.0 10.2 98.6 17.5 1451.4 83.6 17.5 9.5 

K. Chipsona -1 1491.3 7.3 8.8 100.0 27.4 1518.1 55.4 27.4 12.0 

K. Chipsona -3 1827.7 7.0 9.2 100.0 29.6 1544.9 52.3 29.6 10.4 

K. Surya 2192.3 9.2 10.5 100.0 21.2 2032.5 96.0 21.2 11.1 

K. Pukhraj  1863.7 6.8 8.5 100.0 26.3 1905.8 72.7 26.3 13.3 

K. Khyati 2096.5 6.5 8.8 100.0 27.7 1652.6 59.8 27.7 10.0 

K. Bahar 2077.7 7.7 9.7 100.0 19.0 1673.7 88.8 19.0 10.0 

K. Sangam 1885.0 8.7 11.3 95.8 19.6 1194.4 62.1 19.6 7.7 

S.Em. ± 69.52 0.32 0.32 0.93 0.75 26.61 1.77 0.75 0.47 

C.D. at 5% 198.72 0.92 0.92 2.65 2.16 76.06 5.05 2.16 1.35 

 

4. Conclusion  

In the growth parameters the seed tuber weight per plot ranged 

from 1491.3 to 2192.3 gram per plot for different varieties. K. 

Khyati variety recorded early emergence (6.5 days). K. Pukhraj 

(8.5 days) recorded lowest days to 50% plant emergence. The 

minimum emergence noticed in K. Sangam (95.83%), followed 

by K. Sindhuri (97.22%) and K. Lauvkar (98.61%). Although 

other all varieties showed 100% of plant emergence. In yield and 

seed multiplication parameters, variety K. Sindhuri (36.4 tubers) 

recorded maximum total number of tubers per plant. The total 

weight of tubers kg per plant was recorded highest in variety K. 

Surya (2.03 kg per plant). The mean tuber weight found highest 

in K. Surya (96.0 g) variety. The maximum seed multiplication 

rate by number noticed in the K. Sindhuri (36.4). While the 

maximum seed multiplication rate by weight found in K. Pukhraj 

(13.3). 
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