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ABSTRACT

A field experiment was conducted during rabi seasons of 2018-21 at the research farm of Bhola Paswan
Shastri Agricultural College, Purnea, Bihar to find out the performance of different varieties of potato under varying
levels of potassium. The experiment consisted of three varieties (‘Kufri Pukhraj’, ‘Kufri Kanchan’ and ‘Kufri
Sindhuri’) in main plots and five levels of potassium (Control, 75% RDK, 100% RDK, 125% RDK and 150% RDK)
in sub-plots. The experiment was laid out in split plot design and replicated thrice. Late variety of potato i.e. ‘Kufri
Sindhuri” produced significantly taller plants, higher number of leaves per plant, number of stems/plant, number of
tubers/plant, tuber weight/plant and tuber yield as compared to other varieties. ‘Kufri Sindhuri’ was also taken sig-
nificantly more number of days to maturity (126 days) than ‘Kufri Pukhraj’ (85 days) and ‘Kufri Kanchan’ (106
days). However, early variety of potato i.e. ‘Kufri Pukhraj’ recorded significantly higher average tuber weight over
other varieties. Significantly higher net returns of ¥1,87,557/- along with B:C ratio of 1.32 was fetched by ‘Kufri
Sindhuri’ over early and medium varieties. Whereas, significantly higher production efficiency (262.0 kg/ha/day)
was recorded with ‘Kufri Pukhraj’. With respect to quality parameters, late variety (Kufri Sindhuri) recorded signifi-
cantly higher value of total soluble solids (TSS) and the lowest physiological weight loss, sprouting loss, rotting
loss and total weight loss during storage as compared to early and medium varieties of potato. Increasing levels of
potassium up to 125% RDK (187.5 kg K,O/ha) significantly increased the plant height, number of leaves per plant,
number of tubers per plant, tuber yield and production efficiency as compared to lower levels. However, number of
stems per hill was increased up to 125% RDK but significant impact was observed only up to 75% RDK over con-
trol. Average tuber weight of potato was increased from control to 150% RDK but the significance response was
observed only up to 100% RDK. Whereas, tuber weight per plant was increased significantly up to the highest
level of potassium (150% RDK) over lower levels. Application of 150% RDK (225.0 kg K,0O/ha) being at par with
125% RDK (187.5 kg K,O/ha) fetched significantly highest net returns of ¥2,07,185/- along with B:C ratio of 1.47
over control, 75% RDK and 100% RDK. Quality parameters of potato i.e. total soluble solids (TSS), physiological
loss of weight, sprouting loss, rotting loss and total weight loss were influenced significantly with application of
potassium.
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Potato (Solanum tuberosum L.) is one of the most im-
portant food and cash crop of India as well as worldwide.
Internationally it is the 4™ most important food crop with
respect to the production, after wheat, rice and maize.
India stands at second position after China in annual pro-
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duction of potatoes with 14.51% share. Annual planting
area of potato in India during 2021-22 was 2.23 million
hectares and production was 56.18 million tonnes with pro-
ductivity of 25239 kg/ha (GOI, 2023). Major potato grow-
ing states are Uttar Pradesh, West Bengal, Bihar, Madhya
Pradesh, Gujarat, Punjab, Assam, Jharkhand, Chhattisgarh
and Haryana. Utter Pradesh ranked 1* in area, production
and productivity of potato among Indian states (GOI,
2023). Potato is a food crop containing less energy but con-
taining higher quality of protein, essential minerals includ-
ing trace elements and vitamins (Jatav et al., 2018). It con-
tains higher amount of carbohydrates (22.6 g/100 g), min-
erals (Ca, Mg, K, P, Cu, Fe and Na), and vitamin C (17 mg)
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and comprises 97 kilo calories energy per 100 g of edible
portion. It is consumed as vegetable alone or mixed with
other vegetables such as cabbage, tomato, beans, brinjal,
cauliflower etc. It is used for making chips and other prod-
ucts. It is also used for production of several industrial
products such as starch, alcohol, dextrin, glucose, dyes etc.

Being a high yielding crop potato exhaust huge amount
of nutrients from the soil, thus requires balanced nutrition
for better growth and development. Potato requires higher
amount of primary nutrients than the other crops. Many
farmers widely used nitrogen and phosphorus while potas-
sium is usually ignored causing serious loss in crop produc-
tivity and also responsible for depletion in availability of
potassium in the soils (Ladha et al., 2003 and Lal et al.,
2007). Potato absorbs 1.5 times more K than N and four
times more K than P (Blagoeva et al., 2004). Potassium is
one of the most important essential nutrient elements in
potato cultivation and its uptake is highest among all the
nutrient elements. K essentially takes part in synthesis,
translocation and storage of carbohydrates, tuber quality
and processing characteristics as well as imparts resistance
in crop plant against abiotic and biotic stresses. It also plays
an important role in maintaining growth and vigour of the
plants (Singh et al., 1996 and Banerjee et al., 2016). Potas-
sium is also considered as “Quality Element” because of its
response on tuber size, shape, colour, taste and shelf life
(Lakshmi et al., 2012). Application of increasing levels of
potassium resulted significant improvement in crop
growth, productivity and quality of the produce (Abay &
Sheleme, 2011 and Latif et al., 2011). Thus, keeping these
facts in mind, the present study has formulated to evaluate
the performance of different maturity group varieties of
potato under varying levels of potassium.

MATERIALS AND METHODS

A field experiment was conducted at the research farm
of Bhola Paswan Shastri Agricultural College, Purnea,
Bihar for three consecutive years during rabi seasons of
2018-19, 2019-20 and 2020-21 to find out the perfor-
mance of different varieties of potato under varying levels
of potassium. The experimental farm is situated at
25°49’11” N latitude, 87°30°44” E longitude and 40 m
above mean sea level. The experimental soil was sandy
loam in texture and slightly acidic in reaction (pH 6.7). The
soil was low in organic carbon (0.43%) and available nitro-
gen (135.1 kg N/ha), medium in available phosphorus
(23.3 kg P/ha) and potassium (265.4 kg K/ha). The experi-
ment consisted of three varieties {V,, ‘Kufri Pukhraj’
(early), V,, ‘Kufri Kanchan’ (medium) and V,, ‘Kufri
Sindhuri’ (late)} in main plots and five levels of potassium
1K, Control, K , 75% RDK (112.5 kg K,O/ha), K, 100%
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RDK (150.0 kg K,O/ha), K., 125% RDK (187.5 kg K, O/
ha) and K, 150% RDK (225.0 kg K,O/ha)} in sub-plots.
The experiment was laid out in split plot design and repli-
cated thrice. Potato tubers were planted at 60 cm (row to
row) x 20 cm (plant to plant) spacing and net plot size of
4.8 x 4.0 m* was used. Recommended dose of fertilizers
for the present experiment was 150 kg N, 90 kg PO, and
150 kg K O/ha. Urea, Diammonium phosphate (DAP) and
muriate of potash (MOP) were used as fertilizer and half
dose of nitrogen and full dose of phosphorus was applied
as basal dose at the time of sowing and remaining half dose
of nitrogen were applied in split along with irrigation wa-
ter to all the plots including control. Potassium was applied
as per the treatments at the time of sowing as basal dose.
The crop was grown with recommended package of prac-
tices (Singh et al., 2020).

Five plants were selected randomly from each plot,
tagged permanently and used for measurement of growth
parameters and yield attributes. Height of five plants from
base to tip were measured at the time of maturity and av-
eraged them for calculation of average plant height. Total
number of leaves and stems of all the five tagged plants
were counted and averaged for calculation of number of
leaves and stems per plant at the time of maturity. Days
taken to maturity was calculated from date of sowing to
date of harvesting of crop. Tagged plants were uprooted
after maturity and tubers of the plants were counted and
weight for calculation of number of tubers per plant, aver-
age tuber weight (g) and tuber weight per plant (g). After
maturity of the crop all the plants from net plot areca were
uprooted and left in the plots for drying of soil then wipe
of the soil from the tuber surface and weight of tuber yield
per plot. Tuber yield per hectare was calculated for each
treatment on the basis of harvested yield and net plot area.
Economics of different treatments were worked out by
considering the cost of inputs and income obtained from
output based on the prevailing market price. Production
efficiency (PE) was calculated by dividing total tuber yield
with days taken to maturity by respective treatment. Total
soluble solids (TSS) value of each and every treatment
were measured after harvesting of crop by using brix hand
refractometer. Five kg clean and uniform size tubers from
each treatment were packed individually in hessian cloth
bags and kept at room temperature. The bags containing
tubers were stored for 75 days allowing sufficient space of
air movement between bags at ambient room temperature.
After 75 days physiological loss of weight (%), sprouting
loss (%), rotting loss (%) and total weight loss (%) were
measures for every treatment. Statistical analysis of the
data was carried out using standard analysis of variance
(Gomez and Gomez, 1984).
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RESULTS AND DISCUSSION

Growth parameters

Growth parameters of potato, viz. plant height, number
of leaves/plant, number of stems/hill and days taken to
maturity were significantly affected under different culti-
vars (Table 1). Potato variety ‘Kuftri Sindhuri’ (late variety
of potato) produced significantly taller plants with signifi-
cantly greater number of leaves/plant, number of stems/
plant and days taken to maturity as compared to early
‘Kufri Pukhraj’ and medium ‘Kufri Kanchan’ duration
varieties. Highest number of days to maturity was taken by
‘Kufri Sindhuri’ (126 days), whereas, least number of days
to maturity was taken by ‘Kufri Pukhraj’ (85 days). The
differences in growth parameters between different culti-
vars might be due to variability in genetic makeup and
differential behaviour under diverse agroclimatic condi-
tions (Abubaker et al., 2011; Zelelew et al., 2016 and
Mankar et al., 2022; Kumar et al., 2023a)

Application of different levels of potassium brought sig-
nificant impact of growth parameters of potato, viz. plant
height, number of leaves/plant and number of stems/hill
and days taken to maturity by the crop (Table 1). Increas-
ing levels of potassium up to 125% RDK (187.5 kg K,0/
ha) significantly increased the plant height and number of
leaves per plant over lower levels. Further increase in po-
tassium level up to 150% RDK (225.0 kg K,O/ha) increase
the plant height and number of leaves/plant over 125%
RDK but magnitude was not up to the level of significance.
However, number of stems/hill was increased up to 125%
RDK but significant impact was observed only up to 75%
RDK (112.5 kg K ,O/ha) over control. Whereas, signifi-
cance response on days taken to maturity by different
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varieties were observed only up to 75% RDK (112.5 kg
K,O/ha). The favourable effect of increasing levels of po-
tassium on these parameters might be ascribed due to cru-
cial role of K in maintenance of tissue water relation, assis-
tance in photosynthesis and enhances uptake of nitrogen
and synthesis of protein resulting in better foliage growth
(Singh and Lal, 2012; Zelelew et al., 2016 and Behera
etal, 2019).

Yield attributes

Different duration varieties of potato were also brought
significant impact on yield attributes, viz. number of tu-
bers/plant, average tuber weight and tuber weight/plant
(Table 2). Significantly higher number of tubers/plant
(9.21) and tuber weight/plant (341.93 g) were recorded
under late variety of potato i.e. ‘Kufri Sindhuri’ as com-
pared to early and medium duration varieties. However,
early variety of potato ‘Kufri Pukhraj’ recorded signifi-
cantly highest average tuber weight (40.85 g/tuber) over
rest of the varieties. Similarly to the growth parameters,
yield attributes were also differed significantly between
different maturity group varieties could be attributed due to
variation in their genetic makeup and differential environ-
mental behaviour (Kumar and Minhas, 2013; Sadawarti
et al.,, 2018 and Mankar et al., 2024).

Yield attributes of potato (number of tubers per plant,
average tuber weight and tuber weight per plant) were af-
fected significantly by increasing levels of potassium
(Table 2). Application of 125% RDK (187.5 kg K,O/ha)
being at par with 150% RDK (225.0 kg K O/ha) produced
significantly higher number of tubers per plant over con-
trol, 75% RDK and 100% RDK. However, average tuber

Table 1. Growth parameters of different varieties of potato under various levels of potassium (pooled mean data of 3 years)

Treatment Plant height Number of Number of Days taken to
(cm) leaves/plant stems/hill maturity
Varieties
‘Kufri Pukhraj’ 413 41.9 5.14 85
‘Kufri Kanchan’ 50.4 46.4 4.87 106
‘Kufri Sindhuri’ 57.3 56.4 5.40 126
SEm+ 0.55 0.52 0.05 0.3
CD (P=0.05) 1.70 1.59 0.17 0.8
Potassium levels
Control 42.7 42.8 4.66 104
112.5 kg K,O/ha 479 46.7 5.15 105
150.0 kg K,O/ha 50.9 49.0 5.25 106
187.5 kg K,O/ha 52.8 50.7 533 106
225.0 kg K,O/ha 53.9 52.0 5.28 106
SEm+ 0.63 0.60 0.06 0.4
CD (P=0.05) 1.78 1.69 0.18 1.1
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Table 2. Yield attributes of different varieties of potato under various levels of potassium (Pooled mean data of three years)

Treatment Number of tubers Average tuber Tuber weight/
/plant weight (g) plant (g)
Varieties
‘Kufri Pukhraj’ 6.79 40.85 275.07
‘Kufri Kanchan’ 7.96 38.54 308.96
‘Kufri Sindhuri’ 9.21 36.92 341.93
SEm+ 0.09 0.42 3.51
CD (P=0.05) 0.27 1.29 10.81
Potassium levels
Control 6.34 35.86 222.39
112.5 kg K,O/ha 7.66 37.86 284.26
150.0 kg K,O/ha 8.41 39.48 326.79
187.5 kg K,O/ha 8.86 40.23 347.79
225.0 kg K,O/ha 8.67 40.41 362.02
SEm+ 0.10 0.50 4.07
CD (P=0.05) 0.29 1.41 11.47
weight of potato was increased from control to 150% RDK Yield and economics

but the significance response was observed only up to
100% RDK. Whereas, tuber weight per plant was increased
significantly up to the highest level of potassium i.e. 150%
RDK (225.0 kg K,O/ha) over lower levels. The significant
improvement on yield attributes might be due to the role of
K on photosynthesis, favours high energy status which
helps the crop for timely and proper nutrients translocation
and water absorption by roots resulting in more availabil-
ity of photosynthates to produce higher number of tubers
per plant, average tuber weight and tubers weight per plant
(Zelelew and Ghebreslassie, 2016 and Behera et al., 2019).

Tuber yield, economics and production efficiency of
potato crop were also varied significantly by different cul-
tivars (Table 3). Late variety of potato ‘Kufti Sindhuri’ pro-
duced significantly higher tuber yield (26.72 t/ha) along
with net returns of ¥1,87,557/ha and B:C ratio of 1.32 as
compared to early and medium duration cultivars. How-
ever, significantly higher production efficiency of 262.0 kg/
ha/day was found under early maturing cultivar i.e. ‘Kuftri
Pukhraj’ as compared to medium and late maturing culti-
vars of potato. Improved growth parameters and yield at-
tributes resulted in to higher tuber yield under particular

Table 3. Tuber yield and economics of different varieties of potato under various levels of potassium (pooled mean data of 3 years)

Treatment Tuber yield Cost of Net returns B:C Production
(t/ha) cultivation (R/ha) ratio efficiency
(%/ha) (kg/ha/day)
Varieties
‘Kufri Pukhraj’ 22.28 136,938 137,958 1.01 262.0
‘Kufri Kanchan’ 24.63 139,508 164,253 1.18 232.6
‘Kufri Sindhuri’ 26.72 141,971 187,557 1.32 211.3
SEm+ 0.27 - 3,351 0.02 2.50
CD (P=0.05) 0.84 - 10,326 0.07 7.71
Potassium levels
Control 17.63 137,110 80,354 0.59 172.5
112.5 kg K,O/ha 23.23 139,079 147,379 1.06 223.6
150.0 kg K,O/ha 25.98 139,735 180,708 1.29 247.7
187.5 kg K,O/ha 27.65 140,391 200,653 1.43 263.8
225.0 kg K O/ha 28.22 141,048 207,185 1.47 268.9
SEm+ 0.32 - 3,983 0.03 3.23
CD (P=0.05) 0.91 - 11,230 0.08 9.11
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variety (Zelelew and Ghebreslassie, 2016; Sadawarti et al.,
2018 and Mankar ef al., 2024). Increased net returns under
respective variety might be due to the higher tuber yield as
compared to cost involved for production (Zelelew et al.,
2016; Sadawarti ef al., 2018; Behera et al., 2019 and
Kumar et al., 2023b).

Potassium fertilization also brought significantly impact
on tuber yield, production efficiency and economics of
potato crop (Table 3). Significantly higher tuber yield of
28.22 t/ha along with production efficiency of 268.9 kg/ha/
day was recorded under application of 150% RDK (225.0
kg K O/ha) over control, 75% RDK and 100% RDK. The
response of 150% RDK and 125% RDK was remained at
par with each other on tuber yield and production effi-
ciency of potato. Application of 150% RDK (225.0 kg
K,O/ha) being at par with 125% RDK (187.5 kg K,O/ha)
and fetched significantly higher net returns of ¥ 2,07,185/
- along with B:C ratio of 1.47 over control, 75% RDK and
100% RDK. The cumulative positive effect of growth pa-
rameters and yield-attributing characters was finally re-
flected on tuber yield of potato (Al-Moshileh et al., 2005;
Singh and Lal, 2012 and Pulok et al., 2016). Increased net
returns with increasing levels of potassium could be due to
the increased tuber yield as compared to the cost involved
for production (Singh and Lal, 2012; Pulok et al., 2016 and
Behera et al., 2019).

Quality parameters

Quality parameters of potato i.e. total soluble solids
(TSS), physiological loss of weight, sprouting loss, rotting
loss and total weight loss were also influenced significantly
under different maturity duration variety (Table 4). Signifi-
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cantly higher value of total soluble solids (7.74 °Brix)
along with lesser physiological loss of weight (6.64%),
sprouting loss (0.13%), rotting loss (0.19%) and total
weight loss (6.96%) during storage as compared to early
and medium duration cultivars of potato. The variation in
the TSS value could be due to the genetic characteristic
differences among the varieties used (Baloch, 2010).
Storability of the potato under non-refrigerated conditions
depends on the dormancy period of the varieties. Among
the tested varieties Kufri Pukhraj belongs to low dormancy,
Kufri Kanchan among medium dormancy and Kufri
Sindhuri belongs to longer dormancy period (Gupta et al.,
2015). Shorter dormancy period potato varieties sprout
early and resulted in to higher storage losses as compared
to medium and longer dormancy period varieties (Bhutani
and Khurana, 2005 and Mehta et al., 2006).

Quality parameters of potato i.e. total soluble solids
(TSS), physiological loss of weight, sprouting loss, rotting
loss and total weight loss were influenced significantly
with application of potassium (Table 4). Application of
150% RDK (225.0 kg K O/ha) recorded significantly high-
est TSS value of potato (7.01°Brix) over control and 75%
RDK and remained at par with application of 100% RDK
and 125% RDK. Application of 150% RDK being at par
with 125% RDK recorded significantly lowest physiologi-
cal loss of wight and total weight loss as compared to con-
trol, 75% RDK and 100% RDK. Significantly lowest
sprouting loss was recorded under application of 150%
RDK (225.0 kg K,O/ha) over lower levels of potassium.
Whereas, significantly lowest rotting loss was recorded
with application of 125% RDK (187.5 kg K,O/ha) over
control, 75% RDK, 100% RDK and 150% RDK. Reduced

Table 4. Quality parameters of different varieties of potato under various levels of potassium (pooled mean data of 3 years)

Treatment Total soluble Physiological Sprouting Rotting Total
solids loss of loss loss weight loss
(°Brix) weight (%) (%) (%) (%)
Varieties
‘Kufri Pukhraj’ 5.90 8.71 0.37 1.02 10.10
‘Kufri Kanchan’ 6.13 8.91 0.26 0.63 9.80
‘Kufri Sindhuri 7.74 6.64 0.13 0.19 6.96
SEm+ 0.07 0.10 0.003 0.007 0.11
CD (P=0.05) 0.21 0.31 0.009 0.023 0.34
Potassium levels
Control 5.69 11.20 0.44 1.26 12.91
112.5 kg K,O/ha 6.46 8.56 0.28 0.67 9.50
150.0 kg K,O/ha 6.81 7.58 0.21 0.45 8.24
187.5 kg K,O/ha 6.98 6.62 0.18 0.32 7.11
225.0 kg K,O/ha 7.01 6.49 0.16 0.37 7.02
SEm+ 0.08 0.11 0.004 0.009 0.13
CD (P=0.05) 0.23 0.32 0.010 0.026 0.35
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moisture loss during storage is as important quality param-
eters of potato since it maintained weight and shape of the
tubers. Reduced storage losses due to application of potas-
sium might be due to the role of K in enhanced dry matter
content, hardening of tuber skin and reduced moisture
content in the tuber (Dubey et al., 1997; Bansal and
Trehan, 2011 and Kumar et al., 2020).

Thus, it can concluded that the late maturing variety of
potato i.e. Kufri Sindhuri proved significantly better in
terms of growth, yield and economics over early and mid-
varieties. Among potassium fertilization treatments,
increasing levels up to 125% RDK (187.5 kg K, O/ha) re-
sulted significant improvement on most of the growth
parameters, yield attributes, yield and economics of potato
over lower levels. Further, application of potassium also
increased the TSS value in potato tuber and resulted lesser
storage losses.
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