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Abstract
A two-year study (2023–24 and 2024–25) was conducted to assess the influence of sowing time, variety, and propagation method on the storage behavior of potato tubers under ambient conditions. The Net House experiment was conducted in the Experimental Area. ICAR–Central Potato Research Institute, Regional Station (ICAR-CPRI-RS), Maharajpura, Gwalior, Madhya Pradesh, India, during two spring seasons of 2023-24 and 2024-25. The aim was to evaluate the effect of sowing time, variety, and propagation method on the storage behavior of potato tubers under ambient conditions. A split-plot design was used in this experiment with three replications. Parameters evaluated included initial tuber number and weight, physiological loss in weight (PLW), rottage, sprouting percentage, dormancy breaking, and number of sprouts per tuber. Results indicated that sowing time and variety significantly affected initial tuber number, while propagation method had minimal impact. PLW increased progressively with storage duration, with the highest losses observed in late sowing (3rd sowing) and aeroponics minituber propagation. No sprouting or dormancy breaking occurred up to 60 days, and tubers remained rot-free for 45 days. Interaction effects showed slightly higher rottage in late-sown Kufri Sangam propagated via aeroponics, though differences were not statistically significant. These findings suggest that tubers can maintain dormancy and health for at least two months under ambient storage, providing valuable insights for potato postharvest management.
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1. Introduction
Potatoes (Solanum tuberosum L.) are one of the world’s most important tuber crops, valued for their nutritional and economic significance. They are semi-perishable commodities that can be stored for over six months at 3–4 °C under cold storage conditions. In India, approximately 90% of the potato crop is cultivated on the subtropical plains during the winter season. The harvest period often coincides with a rise in temperature, compelling farmers to either sell their produce immediately in table or processing markets or attempt short-term storage. However, many small and marginal farmers lack access to cold storage facilities or require immediate cash to recover production costs, often leading to distress sales. Under such circumstances, ambient or conventional storage serves as a practical alternative, allowing temporary storage before marketing (Gupta et al., 2015).
Pre-harvest conditions play a crucial role in determining the storage potential of potato tubers. For instance, planting date influences tuber development and yield components; Ravensbergen et al. (2024) reported that planting time significantly affected the number of tubers per stem and overall yield performance under different field conditions. Such findings imply that sowing time may also influence post-harvest storage behaviour by altering tuber physiology and size dynamics. Likewise, crops harvested at physiological maturity tend to exhibit lower disease incidence and reduced sprouting during storage (Waxman, 2017). Similarly, varietal differences can markedly influence tuber behaviour under ambient storage; distinct genotypes often vary in their susceptibility to weight loss, dormancy duration, and sprouting intensity (Gautam et al., 2012).
Propagation method also determines the initial physiological status of tubers. Advanced propagation techniques such as microtubers and aeroponics improve uniformity and reduce seed degeneration, thereby potentially enhancing storage stability (Singh et al., 2022). Similarly, varietal differences can markedly influence tuber behaviour under ambient storage; distinct genotypes often vary in their susceptibility to weight loss, dormancy duration, and sprouting intensity (Gautam et al., 2012).
[bookmark: _GoBack]Despite these insights, comprehensive information on the interactive effects of sowing time, variety, and propagation method on the storage behaviour of seed potatoes under ambient conditions remains limited. Therefore, the present study was undertaken to assess the storage performance of tubers from two newly released varieties, Kufri Kiran and Kufri Sangam, grown under three sowing times and three propagation methods. The investigation focused on changes in quality retention, dormancy duration, and sprouting behaviour during 60 days of storage under ambient temperature conditions.
2. Materials and Methods
The present investigation entitled “Postharvest Behavior of Potato Tubers as Influenced by Sowing Time, Variety, and Propagation Method under Ambient Storage Conditions” was conducted during two consecutive rabi seasons of 2023–24 and 2024–25 at the Net House, Experimental Area, ICAR–Central Potato Research Institute, Regional Station (ICAR-CPRI-RS), Maharajpura, Gwalior, Madhya Pradesh, India.
The Net House experiment was conducted in the Experimental Area. ICAR–Central Potato Research Institute, Regional Station (ICAR-CPRI-RS), Maharajpura, Gwalior, Madhya Pradesh, India, during two spring seasons of 2023-24 and 2024-25. The aim was to evaluate the effect of sowing time, variety, and propagation method on the storage behavior of potato tubers under ambient conditions.
The experiment was laid out in a split-plot design with three replications. The main plots consisted of three sowing times: S₁ – first sowing, S₂ – second sowing, and S₃ – third sowing. The sub-plots comprised two varieties (V₁ – Kufri Kiran and V₂ – Kufri Sangam) and three propagation methods (C₁ – apical root cutting, C₂ – sprout cutting, and C₃ – aeroponics minituber).
At physiological maturity, tubers from each treatment were harvested, cleaned, and air-dried under shade. Uniform, healthy tubers were then stored in perforated plastic crates under ambient laboratory conditions (25–30 °C temperature and 70–80 % relative humidity) for 60 days to evaluate their storage behavior. Observations were recorded at 15-day intervals to assess various postharvest parameters.
During the storage period, data were recorded on physiological loss in weight (PLW %), rottage, sprouting percentage, days to dormancy breaking, and number of sprouts per tuber.
PLW was determined as the percentage loss in weight relative to the initial weight of tubers:
                                  (Initial weight – Weight after storage)  
PLW (%) =                                                                                     ͯ   100
                                                  Initial weight
Rottage was assessed by weighing decayed tubers separated at each observation. Sprouting percentage was calculated based on the proportion of tubers showing visible sprout emergence. The number of days from storage initiation to first visible sprouting was recorded as days to dormancy breaking, while the number of sprouts per tuber was counted at the time of dormancy break.
The data obtained during both years were statistically analyzed following the procedure for a split-plot design using Microsoft Excel. A pre-defined formula sheet was created to compute the mean of three replications (R₁, R₂, R₃), standard error of mean (SE m ±), and critical difference (CD) at the 5 % probability level (p = 0.05). Pooled means were also calculated to facilitate interpretation across both years.
3. Results and Discussion
3.1 Initial Tuber Number and Weight
[bookmark: _Hlk211434868]The data presented in Table 1 revealed that sowing time, variety, and propagation method, along with their interactions, significantly influenced the initial number of tubers stored at ambient temperature, whereas the initial tuber weight remained constant across all treatments, years, and pooled mean. A uniform initial tuber weight of 300 g was maintained for each treatment at the time of storage; therefore, variation in the number of tubers per treatment reflects differences in average tuber size rather than total storage weight. Treatments producing smaller-sized tubers contained a higher count for the same 300 g weight, whereas larger-sized tubers recorded fewer numbers.
In the pooled mean, among the sowing times, the 1ˢᵗ sowing (S₁) recorded the maximum number of tubers (15.14), whereas the minimum was observed under the 3ʳᵈ sowing (S₃) (13.25). Between varieties, V₂ – Kufri Sangam produced a significantly higher initial number of tubers (14.28) compared to V₁ – Kufri Kiran (13.72). With respect to propagation methods, the maximum number of tubers was recorded under C₁ – apical root cutting (15.14), followed by C₂ – sprout cutting, while the minimum was noted under C₃ – aeroponics minituber (13.31). The three-way interaction (S × V × C) revealed that the combination S₁V₂C₁ – 1ˢᵗ sowing × Kufri Sangam × apical root cutting produced the highest initial number of tubers (22.67), whereas the minimum was recorded under S₁V₂C₂ – 1ˢᵗ sowing × Kufri Sangam × sprout cutting (12.17) in the pooled mean.
[bookmark: _Hlk211534537]Differences in initial tuber number among sowing times primarily reflect variation in tuber size distribution at harvest. Early-sown plants (S₁) have a longer period for stolon initiation and tuber bulking, resulting in a wider spectrum of tuber sizes, including many small (< 15–30 g) units. Consequently, a 300 g sample from such treatments contains a greater number of smaller tubers. Similar observations on enhanced seed multiplication and number of small tubers under favorable growth periods have been reported in seed potato systems (Atieno et al., 2025). Conversely, delayed sowing (S₃) compresses the bulking phase, producing more uniform medium-sized tubers (≈ 25–30 g), which reduces the total number per 300 g sample (Gupta et al., 2015; Sadawarti et al., 2019; Singh et al., 2022; Dash et al., 2018).
Varietal differences also influenced the count; Kufri Sangam produced more tubers than Kufri Kiran, reflecting intrinsic genetic differences in tuber partitioning and size distribution (Gupta et al., 2015; Brar & Rana, 2016; Azad et al., 2017). Propagation method further contributed to variation: apical root cuttings, being physiologically vigorous, produced multiple sprouts and stolons, increasing the number of small-to-medium tubers per plant, whereas aeroponic minitubers, being more uniform and heavier per unit, resulted in fewer tubers per 300 g (Buckseth et al., 2022).
In summary, initial tuber number under a constant storage weight is determined by the interactive effects of sowing date, propagation method, and variety, with both environmental (length of growth period) and biological (genotype and plantlet vigor) factors playing decisive roles. Proper selection of sowing time, propagation method, and variety can optimize seed tuber multiplication and uniformity for storage under ambient conditions.
3.2 Physiological Loss in Weight (PLW)
[bookmark: _Hlk211545510]The trend of increasing physiological loss in weight (PLW) with time across all treatments, as observed in this study, is consistent with previous findings on potato storage under ambient conditions. PLW is primarily caused by cumulative moisture loss (transpiration) and respiratory processes. It tends to rise continuously as storage progresses, with the most pronounced weight reduction observed within the first 30 to 60 days, especially under warmer and drier environments. The physiological loss in weight (PLW, %) of tubers during storage under ambient conditions is presented in Tables 1 and 2. Data revealed that sowing time had a significant effect on PLW at 15, 30, and 45 days, whereas at 60 days, it was non-significant. The effects of variety, propagation method, and their interactions (S × V, S × C, V × C, and S × V × C) were non-significant at all storage intervals in both years and in the pooled mean. In the pooled mean, among the sowing times, the highest PLW was consistently recorded under S₃ – 3ʳᵈ sowing (2.93, 4.63, 7.25, and 8.10% at 15, 30, 45, and 60 days, respectively), whereas the lowest losses were observed under S₁ – 1ˢᵗ sowing at 15 (2.23%) and 30 days (3.94%) and under S₂ – 2ⁿᵈ sowing at 45 (6.57%) and 60 days (7.75%).  Varietal differences were non-significant; however, V₂ – Kufri Sangam recorded slightly higher losses at 15 (2.56%) and 60 days (8.08%), while V₁ – Kufri Kiran showed lower losses at 15 (2.53%) and 60 days (7.81%). At 30 and 45 days, V₁ – Kufri Kiran recorded numerically higher PLW (4.21% and 6.90%), whereas V₂ – Kufri Sangam recorded lower losses (4.18% and 6.82%). This indicates that under identical ambient storage, genetic variation in PLW was minimal, consistent with findings by Singh et al. (2022), who observed minor varietal differences in tuber desiccation under ambient conditions. Regarding propagation methods, at 15 and 30 days, the maximum PLW was observed under C₂ – sprout cutting (2.58% and 4.24%), while the minimum was under C₃ – aeroponics minituber (2.51% and 4.15%). At 45 and 60 days, the maximum loss occurred under C₃ (6.88% and 8.04%), whereas the minimum was under C₂ (6.83% and 7.88%). The three-way interaction (S × V × C) indicated variability in PLW among treatment combinations. In the pooled mean, the maximum loss at 15 days was recorded under S₃V₂C₁ (3.00%), at 30 days under S₃V₁C₂ (4.75%), at 45 days under S₃V₁C₃ (7.48%), and at 60 days under S₁V₂C₃ (8.67%). The minimum losses were consistently observed under S₁V₂C₃ (2.14%) at 15 days, S₁V₁C₃ (3.79%) at 30 days, S₂V₁C₂ (6.49%) at 45 days, and S₂V₂C₃ (7.47%) at 60 days.  The increasing physiological loss in weight with storage duration reflects normal moisture loss and respiratory metabolism of stored tubers, as noted by Kapoor et al. (2019) and Sudha et al. (2017), who reported similar trends during ambient storage. Late sown tubers (S₃) likely exhibited greater PLW due to immature periderm and limited time for skin maturation before harvest, increasing susceptibility to water loss, consistent with findings by Pradhan et al. (2016) and the FAO storage guidelines. Early sowing (S₁) allows longer growth and post-harvest curing, forming more protective periderm layers that reduce moisture loss, as supported by Patel et al. (2000). Consistent with earlier studies by Reshi et al. (2018), Kumar et al. (2019) and Sudha et al. (2017), variety and propagation method differences remained statistically non-significant under ambient storage, indicating that genotypic factors have lesser influence on PLW than environmental conditions. Varietal variation observed between Kufri Kiran and Kufri Sangam appears to arise from minor differences in skin thickness and respiration efficiency—traits noted to play limited roles under natural storage conditions of 60 days. Propagation method-wise, aeroponics minitubers exhibited slightly higher weight loss at later intervals, possibly due to smoother skin texture and reduced suberization, while sprout cuttings maintained moderate losses because of thicker periderm formation. These findings agree with those of Buckseth et al. (2022), who reported that minitubers, though physiologically healthy, can exhibit higher transpiration losses if stored under ambient humidity without curing. The three-way interaction variability confirms the complex interplay of sowing time, variety, and propagation method in influencing tuber physiology; however, sowing time remains the dominant factor determining PLW under ambient conditions.

3.3 Rottage of Tubers
No rottage was observed up to 45 days of storage. At 60 days, minor rottage was observed in S₁V₂C₃ and S₃V₂C₃ (pooled mean: 4.11–4.33 g), while most treatments remained free from rottage. The absence of significant rottage during the initial storage period confirms that tubers remained healthy under ambient storage. Rottage of tuber number and weight at 15, 30, 45 and 60 days of storage under ambient conditions was not significantly influenced by sowing time, variety, propagation method, or their interactions during both years and in the pooled mean. During the initial 45 days of storage, all treatments consistently recorded 0.00 values, indicating complete absence of rottage and confirming that the tubers remained healthy and free from decay up to this stage. At 60 days of storage, although slight numerical differences appeared among treatments, the effects remained statistically non-significant. In the pooled mean, among sowing times, the maximum rottage of tuber number was recorded under S₁ – 1ˢᵗ sowing and S₃ – 3ʳᵈ sowing (0.06 each), while the minimum was observed under S₂ – 2ⁿᵈ sowing (0.03). With respect to rottage weight, the maximum was observed under S₁ (0.69 g), followed by S₃ (0.72 g), whereas the minimum occurred under S₂ (0.40 g). Between varieties, the maximum rottage of tuber number (0.09) and weight (1.21 g) were recorded under V₂ – Kufri Sangam, while no rottage was observed under V₁ – Kufri Kiran (0.00 for both). Among propagation methods, the maximum rottage of tuber number (0.11) and weight (1.41 g) were recorded under C₃ – aeroponics minituber, followed by C₂ – sprout cutting (0.03 for number; 0.40 g for weight), while the minimum was observed under C₁ – apical root cutting (0.00 for both). In the pooled mean for the three-way interaction, the rottage of tuber number ranged from 0.00 to 0.33, while rottage weight ranged from 0.00 to 4.33 g. The maximum rottage was recorded under S₃V₂C₃ – 3ʳᵈ sowing × Kufri Sangam × aeroponics minituber (0.33 for number; 4.33 g for weight), followed by S₁V₂C₃ (0.33; 4.11 g) and S₂V₂C₂ (0.17; 2.41 g). All other treatment combinations showed no rottage (0.00 for both number and weight). Overall, the results confirmed that the harvested tubers retained good health and storability under ambient conditions up to 60 days, with only slight, non-significant rottage observed in later-stored lots, particularly under Kufri Sangam and aeroponics minituber combinations. The observation of negligible rottage during the initial 45 days of storage under ambient conditions, followed by non-significant minor increases at 60 days, is consistent with previous findings on potato storability. Early postharvest storage benefits from natural wound healing and effective periderm formation, which protect tubers against pathogen infection and decay during this period (Gupta et al., 2015). Varietal resistance to storage rotting is usually linked to skin characteristics and biochemical properties, but in this study, the differences were minimal and statistically nonsignificant, matching observations by Pradhan et al. (2016) and the FAO report on root and tuber storage that suggest proper management and environmental control play a greater role than varietal differences in early storage rotting dynamics. Propagation methods such as apical root cutting showed the least rottage, possibly due to more robust tuber skin development compared to aeroponics minitubers, which aligns with studies by Buckseth et al. (2022). Overall, the results affirm that with appropriate sowing times, varieties, and propagation methods, potatoes demonstrate good innate storability under ambient conditions, with rottage becoming a concern mainly at extended storage durations beyond 45 days, a critical consideration in seed potato production systems.
3.4 Sprouting Percentage and Dormancy Breaking
No sprouting occurred up to 60 days in any treatment. Dormancy was maintained throughout the study period, indicating that the tubers retained physiological dormancy under ambient storage, consistent with reports that Kufri varieties exhibit extended dormancy. As no dormancy breaking was observed, the number of sprouts per tuber remained zero across all treatments, confirming the absence of physiological or pathological disturbances during storage. Sudha et al. (2017) similarly reported that many potato varieties maintain dormancy and inhibit sprouting for at least 60 days under tropical ambient conditions when moisture and ventilation are properly managed. Dormancy can be subdivided into endodormancy (internal physiological inhibition) and ecodormancy (environmental inhibition), both of which influence sprout initiation during storage. The duration of the dormancy period largely depends on genetic background and is influenced by preharvest and postharvest conditions as well as physical or chemical stress (Sonnewald and Sonnewald, 2014; Suttle, 2004b). Moreover, during the dormant phase immediately after harvest, potatoes cannot be induced to sprout without exposure to stress or exogenous hormone treatments (Struik and Wiersema, 1999; Suttle, 2007; Hartmann et al., 2011).
4. Conclusion
The current two-year study clearly indicated that planting timing had a significant impact on the initial tuber features and postharvest physiological behavior of potatoes maintained at ambient temperatures. Early seeding (S₁) led to more little tubers, while late sowing (S₃) produced fewer but bigger tubers. Physiological loss in weight (PLW) rose gradually with storage length across all treatments, indicating typical respiratory and transpirational losses, but was lowest in early-sown tubers due to improved periderm development and water retention. Varietal variations between Kufri Kiran and Kufri Sangam, as well as propagation strategies, were not statistically significant for PLW and rottage, showing that environmental and physiological variables dictate storage performance more than genotype or propagation strategy.
Rottage remained negligible up to 45 days and only minor, non-significant increases were observed at 60 days, confirming the sound storability and health of tubers under ambient conditions. No sprouting or dormancy breaking occurred during the 60-day period, signifying strong innate dormancy and postharvest stability of both varieties.
Overall, the study shows that timely sowing—preferably the first or second sowing—combined with proper propagation strategies like as apical root cutting can result in optimal tuber health and low storage losses under ambient circumstances. These findings have important implications for short-term storage and seed potato management in locations without regulated storage facilities.







Table 1. Effect of sowing time, variety, propagation method and their interaction on initial no. of tubers at storage at ambient temperature and physiological loss in weight (PLW) at 15 & 30 days 
	
	Initial number of tubers 
	PLW at 15 days (%)
	PLW at 30 days (%)

	
	2023-24
	2024-25
	Pooled
	2023-24
	2024-25
	Pooled
	2023-24
	2024-25
	Pooled

	S1 (1st sowing)
	14.94
	15.33
	15.14
	2.22
	2.24
	2.23
	3.91
	3.96
	3.94

	S2 - 2nd sowing
	13.44
	13.78
	13.61
	2.49
	2.46
	2.47
	4.01
	4.04
	4.03

	S3 - 3rd sowing
	13.17
	13.33
	13.25
	2.99
	2.88
	2.93
	4.67
	4.59
	4.63

	S.Em. ±
	0.13
	0.17
	0.11
	0.03
	0.03
	0.02
	0.05
	0.06
	0.04

	C.D. at 5%
	0.50
	0.68
	0.35
	0.12
	0.11
	0.07
	0.18
	0.23
	0.12

	V1 - Kufri Kiran
	13.56
	13.89
	13.72
	2.55
	2.50
	2.53
	4.24
	4.19
	4.21

	V2 - Kufri Sangam
	14.15
	14.41
	14.28
	2.58
	2.55
	2.56
	4.16
	4.20
	4.18

	S.Em. ±
	0.13
	0.13
	0.09
	0.02
	0.02
	0.01
	0.03
	0.04
	0.03

	C.D. at 5%
	0.44
	0.45
	0.28
	NS
	NS
	NS
	NS
	NS
	NS

	C1 (Apical root cutting)
	14.89
	15.39
	15.14
	2.56
	2.52
	2.54
	4.21
	4.21
	4.21

	C2 (Sprout cutting)
	13.61
	13.50
	13.56
	2.61
	2.55
	2.58
	4.23
	4.25
	4.24

	C3 (Aeroponics minituber)
	13.06
	13.56
	13.31
	2.53
	2.50
	2.51
	4.16
	4.13
	4.15

	S.Em. ±
	0.18
	0.25
	0.16
	0.03
	0.02
	0.02
	0.06
	0.04
	0.04

	C.D. at 5%
	0.53
	0.74
	0.44
	NS
	NS
	NS
	NS
	NS
	NS

	 S1V1C1
	14.00
	15.00
	14.50
	2.28
	2.21
	2.24
	3.99
	4.05
	4.02

	S1V1C2
	15.00
	14.33
	14.67
	2.30
	2.26
	2.28
	4.05
	4.08
	4.06

	S1V1C3
	13.00
	13.67
	13.33
	2.14
	2.23
	2.19
	3.82
	3.76
	3.79

	S1V2C1
	22.00
	23.33
	22.67
	2.29
	2.24
	2.27
	3.95
	3.92
	3.93

	S1V2C2
	12.00
	12.33
	12.17
	2.21
	2.30
	2.26
	3.93
	4.05
	3.99

	S1V2C3
	13.67
	13.33
	13.50
	2.10
	2.17
	2.14
	3.74
	3.89
	3.81

	S2V1C1
	14.33
	14.00
	14.17
	2.32
	2.35
	2.34
	3.92
	4.06
	3.99

	S2V1C2
	12.33
	13.33
	12.83
	2.57
	2.51
	2.54
	4.09
	4.07
	4.08

	S2V1C3
	13.00
	14.00
	13.50
	2.47
	2.39
	2.43
	4.29
	4.08
	4.19

	S2V2C1
	14.00
	14.33
	14.17
	2.58
	2.49
	2.53
	4.06
	4.06
	4.06

	S2V2C2
	14.67
	14.00
	14.33
	2.59
	2.56
	2.57
	3.87
	3.91
	3.89

	S2V2C3
	12.33
	13.00
	12.67
	2.42
	2.44
	2.43
	3.84
	4.06
	3.95

	S3V1C1
	12.33
	12.33
	12.33
	2.95
	2.79
	2.87
	4.75
	4.51
	4.63

	S3V1C2
	14.33
	14.00
	14.17
	3.00
	2.90
	2.95
	4.79
	4.72
	4.75

	S3V1C3
	13.67
	14.33
	14.00
	2.97
	2.83
	2.90
	4.42
	4.36
	4.39

	S3V2C1
	12.67
	13.33
	13.00
	2.95
	3.06
	3.00
	4.59
	4.64
	4.62

	S3V2C2
	13.33
	13.00
	13.17
	2.98
	2.79
	2.88
	4.62
	4.66
	4.64

	S3V2C3
	12.67
	13.00
	12.83
	3.08
	2.92
	3.00
	4.85
	4.63
	4.74

	S.Em. ±
	0.45
	0.62
	0.38
	0.08
	0.06
	0.05
	0.15
	0.10
	0.09

	C.D. at 5%
	1.31
	1.81
	1.09
	NS
	NS
	NS
	NS
	NS
	NS


Table 2. Effect of sowing time, variety, propagation method and their interaction on physiological loss in weight (PLW) at 45 & 60 days and
	
	Initial number of tubers 
	PLW at 15 days (%)
	Rottage wt. at 60 days (g)

	
	2023-24
	2024-25
	Pooled
	2023-24
	2024-25
	Pooled
	2023-24
	2024-25
	Pooled

	S1 - 1st sowing
	6.75
	6.77
	6.76
	8.15
	7.79
	7.97
	1.37
	0.00
	0.69

	S2 - 2nd sowing
	6.60
	6.54
	6.57
	7.70
	7.81
	7.75
	0.00
	0.80
	0.40

	S3 - 3rd sowing
	7.32
	7.19
	7.25
	8.17
	8.03
	8.10
	0.76
	0.68
	0.72

	S.Em. ±
	0.03
	0.10
	0.05
	0.22
	0.19
	0.15
	1.00
	0.68
	0.60

	C.D. at 5%
	0.12
	0.39
	0.17
	NS
	NS
	NS
	NS
	NS
	NS

	V1 - Kufri Kiran
	6.93
	6.88
	6.90
	7.78
	7.83
	7.81
	0.00
	0.00
	0.00

	V2 - Kufri Sangam
	6.85
	6.79
	6.82
	8.23
	7.93
	8.08
	1.42
	0.99
	1.21

	S.Em. ±
	0.03
	0.07
	0.04
	0.17
	0.16
	0.12
	0.74
	0.50
	0.45

	C.D. at 5%
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS

	C1 – Apical root cutting
	6.89
	6.85
	6.87
	7.93
	7.89
	7.91
	0.00
	0.00
	0.00

	C2 – Sprout cutting
	6.87
	6.80
	6.83
	7.83
	7.93
	7.88
	0.00
	0.80
	0.40

	C3 - Aeroponics minituber
	6.90
	6.85
	6.88
	8.26
	7.81
	8.04
	2.13
	0.68
	1.41

	S.Em. ±
	0.05
	0.06
	0.04
	0.25
	0.16
	0.15
	0.90
	0.61
	0.55

	C.D. at 5%
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS

	 S1V1C1
	6.81
	6.86
	6.84
	9.98
	7.36
	8.67
	0.00
	0.00
	0.00

	S1V1C2
	6.87
	6.90
	6.89
	8.64
	8.61
	8.62
	0.00
	0.00
	0.00

	S1V1C3
	6.80
	6.71
	6.75
	7.63
	8.64
	8.13
	0.00
	0.00
	0.00

	S1V2C1
	6.76
	6.84
	6.80
	8.12
	8.14
	8.13
	0.00
	0.00
	0.00

	S1V2C2
	6.72
	6.75
	6.74
	8.16
	8.04
	8.10
	0.00
	0.00
	0.00

	S1V2C3
	6.52
	6.55
	6.53
	7.96
	8.06
	8.01
	8.22
	0.00
	4.11

	S2V1C1
	6.59
	6.48
	6.54
	8.09
	7.92
	8.00
	0.00
	0.00
	0.00

	S2V1C2
	6.51
	6.46
	6.49
	8.16
	7.79
	7.98
	0.00
	0.00
	0.00

	S2V1C3
	6.66
	6.78
	6.72
	7.92
	7.89
	7.91
	0.00
	0.00
	0.00

	S2V2C1
	6.62
	6.63
	6.62
	7.98
	7.76
	7.87
	0.00
	0.00
	0.00

	S2V2C2
	6.55
	6.56
	6.55
	7.82
	7.80
	7.81
	0.00
	4.81
	2.41

	S2V2C3
	6.66
	6.34
	6.50
	7.64
	7.81
	7.72
	0.00
	0.00
	0.00

	S3V1C1
	7.36
	7.10
	7.23
	7.68
	7.76
	7.72
	0.00
	0.00
	0.00

	S3V1C2
	7.30
	7.10
	7.20
	7.61
	7.82
	7.72
	0.00
	0.00
	0.00

	S3V1C3
	7.46
	7.49
	7.48
	7.68
	7.72
	7.70
	0.00
	0.00
	0.00

	S3V2C1
	7.23
	7.17
	7.20
	7.75
	7.63
	7.69
	0.00
	0.00
	0.00

	S3V2C2
	7.26
	7.01
	7.14
	7.59
	7.79
	7.69
	0.00
	0.00
	0.00

	S3V2C3
	7.30
	7.25
	7.28
	7.70
	7.24
	7.47
	4.55
	4.11
	4.33

	S.Em. ±
	0.12
	0.15
	0.09
	0.61
	0.39
	0.36
	2.22
	1.49
	1.34

	C.D. at 5%
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
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