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Abstract

Potato (Solanum tuberosum L.) is an important crop among all vegetables for food and income
generation as it produces a high yield per unit land and time. It is a balanced food containing less energy
but nutritionally high-quality protein, essential vitamins and minerals including trace elements. A
research trial was conducted at Research Farm of Department of Horticulture, College of Agriculture,
Indira Gandhi Krishi Vishwavidyalaya, Raipur, Chhattisgarh during the year 2018-19 and 2019-20 to
study the effect of interaction between genotypes and nitrogen levels on growth and yield of potato in the
plain region of Chhattisgarh. The experiment was carried out in Factorial Randomized Block Design
(FRBD) with 12 treatment combinations of 3 potato genotypes (AICRP-P-39, Kufri Garima and Kufri
Pukhraj) and 4 nitrogen levels (0, 80, 160 and 240 kg N/ha) with three replications. Result regarding
growth parameters revealed that AICRP-P-39 with 240 kg N/ha recorded maximum vegetative growth
i.e., Plant emergence (%), plant height (cm), number of shoots plant*, number of leaves plant, while the
minimum was recorded in Kufri Garima with 0 kg N/ha. Maximum tuber yield (kg plot™® & t ha'') was
recorded with AICRP-P-39 with 240 kg N/ha while the minimum was recorded in Kufri Garima with 0
kg N/ha.

Keywords: Genotypes, nitrogen levels, growth parameters, yield etc.

Introduction

Potato (Solanum tuberosum L.) is an important crop among all vegetables and has an
important role in our daily diet. Potato is a tuber crop belongs to the Nightshade family having
the rich amount of edible starch. It is very important for food and income generation as it
produces a high yield per unit land and time.

Potato is not only a rich source of carbohydrates and calories but also furnishes high quality of
amino acids, Vitamin B, Vitamin C and minerals. One hundred grams of potato tuber contains
80% moisture, 20% dry matter, 14% starch, 20% sugar, 2% protein, 1% mineral salts, 0.61%
fiber and 0.1% fat (Anonymous, 2015) 1. It is an important tuber crop rich in carbohydrates
(22.6 g per 100 g of edible portion), minerals (Ca, Mg, Cu, Fe, P, K and Na), and vitamin C
(17 mg) and contains 97 kilo calories energy per 100 g of edible matter.

There are various eatable foods made by the potato i.e., chips, fingerchips, halwa, gulabjamun,
rasgulla, murabba, kheer, guziya and barfi. Some alkaloid like solanine also found in potato.
Potato has some medicinal properties also, like it has anti-scorbutic, aperients, diuretic,
galacagoue, nervous sedative, stimulant to gout and antispasmodic (Rai and Yadav, 2005) 241,
In India, potato production is mainly confined to Uttar Pradesh, West Bengal, Bihar, Madhya
Pradesh, Gujarat, Punjab, Assam and Haryana. The annual potato production in India was
434.17 lakh million ton from an area coverage of 21.17 lakh hectares with the productivity of
21.00 tons/ha (Anon., 2017) [, Presently, India ranks 2" in area and production of potato in
the world after China which contribute 11 per cent of world potato production (FAO, 2014).
However, Chhattisgarh produces 644.83 thousand MT from the 41.95 thousand ha area
occupies ninth rank in India in the year of 2015-16 MT/ha (Anon., 2017) 1.

The growth and yield of potato are mainly governed by availability of major nutrients required
for its cultivation. Nitrogen is a key element in growth and development of crop plants.
Nitrogen is the first limiting factor for potato crop which improves vegetative growth and
invariably increases yield, tuber per plant, tuber size as well as tuber numbers (Anand &
Krishnappa, 1988, Bhowmik & Dandapat, 1991) [> 71, Potato yield and yield components were
affected by application of Nitrogen fertilizers (Zelalem et al., 2009) [,
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Singh and Raghav (2000) 1 reported that increasing levels of
nitrogen produced significantly higher tuber yield. Different
variety of potato has different nitrogen use efficiency.
Moreover, excessive nitrogen leads to poor tuber quality and
delayed crop maturity, whereas, nitrogen deficiency usually
results in poor vegetative growth and low yield. Therefore,
achieving optimum applications for plant nutrient is a pre-
requisite substitute strategy as it determines yield and varies
with soil, crop and water available to the crop for optimum
return and farm profit.

Genetic architecture has great influence on yield and quality
parameters of potato. Various varieties of potato having
different genotypes have been evolved. Different potato
genotypes having wide variation in their yield potential and
quality attributes can be involved in studies of their
performances on growth and yield under different agro-
climatic or nutritional conditions. The soil and climate
conditions of our state are quite suited for cultivation of
potato. Due to suitability and high returns, the area of potato
in Chhattisgarh is increasing day by day. Hence, keeping
above facts in view an experiment was conducted to study the
performance of different varieties of potato under different
nitrogen levels for growth and yield of potato under plain
region of Chhattisgarh.

Methods and Materials

The research trial was carried out during the year 2018-19 and
2018-19 at Research Farm of Department of Horticulture,
College  of  Agriculture, Indira  Gandhi  Kirishi
Vishwavidyalaya, Raipur, Chhattisgarh. The soil of
experimental field was clay-loam having pH 7.7. The
experiment was laid out in Factorial Randomized Block
Design (FRBD) with 12 treatment combinations of 3 potato
genotypes (AICRP-P-39, Kufri Garima and Kufri Pukhraj)
and 4 nitrogen levels (0, 80, 160 and 240 kg N/ha) with three
replications. Healthy sprouted potato tubers were treated with
fungicide and planted on a well-prepared field at 60 cm x 20
cm distance in ridge with application of recommended dose of
P and K fertilizers and uniformly maintained all the cultural
practices adopted in potato cultivation.

All the experimental plants were provided same cultural
practices i.e., fertilizer application, irrigation, gap filling,
earthing-up, weed management, haulm cutting and plant
protection measures during whole period of investigation.
Under growth parameters, the observations i.e., Plant
emergence (%), plant height (cm), number of shoots plant?,
number of leaves plant and regarding yield parameters, total
tuber yield of potato (kg plot and t ha'!) were recorded.

Results and Discussion
The results of the experiment pertaining to various aspects of
growth parameters and yield are summarized as follows:

Plant emergence (%)

The data on plant emergence percentage ware recorded at 30
DAP and statistically analyzed (Table 1) showed that
significantly influenced by genotypes. Among different potato
genotypes the highest per cent emergence (92.20) was
observed in AICRP-P-39 during both the years and over
pooled mean data which was followed by Kufri Pukhraj
(90.80). Least plant emergence per cent was observed in
genotype Kufri Garima (89.41) during both the years and over
pooled mean data.

In terms of nitrogen level's impact, the highest percent
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emergence (93.73) was observed in 240 kg N/ha, which was
statistically equal to 160 kg N/ha (93.01) and 80 kg N/ha
(89.40) during both the experimental years and over the
pooled mean data. In 0 kg N/ha, the lowest percent emergence
(86.21) was observed.

Similarly, Singh (1995) [?8 recorded the highest germination
percentage (100) in potato 30 days after planting with a high
nitrogen dose of 200 kg/ha. Chopra et al. (2006) I found that
raising nitrogen levels from 0-250 kg/ha increased the
percentage of emergence in potato, and Banjare (2012) [l
found that increasing nitrogen levels up to 375 kg N/ha
increased plant emergence.

Under the current study, interaction results were found to be
non-significant in both the years and the pooled mean data.
These findings matched those of Singh (1995) %1, Kanbi and
Bhatnagar (2005) [71, and Patel (2013) %1, who found no
substantial difference in plant emergence percentage when
different amounts of fertilizer were applied to different potato
cultivars.

Plant height (cm)

The data on plant height were recorded at 30, 45, 60 and 75
days after planting (Table 2). It is obvious from the data that
significant difference in plant height was observed at different
stages of growth (45, 60 and 75 DAP) due to different
genotypes and varying levels of nitrogen in potato. At 30
DAP, plant height was found non-significantly differ during
both the years and on the basis of pooled mean data. In
general, there was slow growth of potato plants up to 30 DAP
and thereafter, there was sharp increase in plant height up to
75 DAP.

The significantly taller plants were recorded in genotype
AICRP-P-39 (39.29 cm) at all the plant growth stages,
followed by Kufri Pukhraj (37.33 cm) at all growth stages
during both the years and over pooled mean data. The lowest
plant height was observed in Kufri Garima (35.44 cm) during
both the years and over pooled mean data at all the stages of
plant growth.

As regards nitrogen levels, it was observed that the plant
height was progressively increased with increasing nitrogen
levels. The maximum plant height (42.59 cm) was recorded
with application of 240 kg N/ha which was significantly
followed by application of 160 kg N/ha (41.50 cm) and 80 kg
N/ha (37.17 cm) during both the years and over pooled mean
data at all the stages of plant growth. The minimum plant
height (28.14 cm) was recorded with application of 0 kg N/ha.
The interaction between potato genotypes and different N
levels showed significant impact on plant height at 45, 60 and
75 DAP during both the years and in pooled mean data.
Among mean interaction between potato genotypes and
nitrogen levels, AICRP-P-39 with application of 240 kg N/ha
(V1N4) produced tallest plants among all other interactions,
however, it was at par with AICRP-P-39 with application of
160 kg N/ha (V1N3) followed by V3N4, V3N3, V2N4, V>N3 and
V1N2. However, the minimum plant height was recorded in
Kufri Garima with application of 0 kg N/ha (V2 N1) during
both the years and over pooled mean data.

This increase in plant height could be due to higher nitrogen
concentrations  stimulating  carbohydrate and protein
assimilation, which in turn increased cell division and tissue
formation, resulting in increased plant vegetative growth
(Meyer and Anderson, 1970) 21, The conclusions of this
inquiry for plant height are somewhat similar to the findings
of the previous investigation of Pandey et al. (2007) [?4,
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Saeidi et al. (2009) 1261, Zamil et al. (2010) B4, Yassen et al.
(2011) €1, Israel et al. (2012) [, Kumar et al. (2017) [,
Sriom et al. (2017) 9, Yadav (2017) B2 and Mechao et al.
(2018) [201,

Number of shoots plant

The data obtained on number of shoots per plant at different
stages of crop growth i.e., at 30, 45, 60 and 75 days after
planting (DAP) during both the years and the pooled mean
data. (Table 3) showed that the number of shoots per plant
increased with the increase in age of the plant up to 75 DAP.
At 30 DAP, number of shoots plant per plant was found non-
significantly differ during both the years and in pooled mean
data. Number of shoots per plant recorded at 45, 60 and 75
DAP were significantly influenced by different potato
genotypes and nitrogen levels during both the years and in
pooled mean data.

The significant difference was observed among three potato
genotypes at all the stages of plant growth. Among different
potato genotypes AICRP-P-39 recorded significantly greater
number of shoots per plant (7.81) at all the stages of plant
growth, which was found significantly superior among all the
genotypes in this study followed by Kufri Pukhraj (7.31)
during both the years and over pooled mean data. The lesser
number of shoots per plant was recorded in Kufri Garima
(6.88) during both the years and in pooled mean data at all the
stages of plant growth.

Regarding the influence of different nitrogen levels, showed
marked effect on number of shoots per plant of potato at all
the stages of growth. Significantly maximum number of
shoots per plant (8.61) was recorded with application of 240
kg N/ha which was significantly followed by application of
160 kg N/ha (8.23) and 80 kg N/ha (6.89) during both the
years and over pooled mean data at all the stages of plant
growth. The minimum number of shoots per plant (5.59) was
recorded with application of 0 kg N/ha.

The interaction between potato genotypes and different
nitrogen levels showed significant impact on number of
shoots per plant at 45, 60 and 75 DAP during both the years
and in pooled mean data. Among all mean interaction effects,
AICRP-P-39 with application of 240 kg N/ha (ViNs)
produced maximum number of shoots per plant as compared
to other interactions, however, it was at par with AICRP-P-39
with application of 160 kg N/ha (V1N3) followed by V3Ng,
V3N3, V2N4, V2N3 and ViN,. However, the minimum number
of shoots per plant was recorded in Kufri Garima with
application of 0 kg N/ha (V2Ni1) during both the years and
over pooled mean data.

The increase in the number of shoots per plant with increasing
nitrogen levels in this study could be due to the higher dose of
nitrogen stimulating carbohydrate and protein assimilation.
Banjare (2012) 1 discovered a rise in the number of shoots
per plant when the nitrogen level was increased to 370 kg
N/ha. These results were in close agreement with the findings
of Pandey et al. (2007) 1?2, Saeidi et al. (2009) ?°], Yassen et
al. (2011) B3, Regassa et al. (2016) 1, Sriom et al. (2017)
(301 Kumar et al. (2017) 1281, Dangi et al. (2018) (% and Hamdi
et al. (2018) 23, They also reported that the number of shoots
per plant influenced with increasing levels of nitrogen.

Number of leaves plant*

The data regarding the number of leaves per plant were
recorded at 30, 45, 60 and 75 days after planting are presented
in Table 4. It is revealed from the data recorded at different
growth stages that the number of leaves per plant increased
with the increase in age of the plant up to 75 DAP. At 30
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DAP, number of leaves plant per plant was found non-
significantly differ while, the number of leaves per plant
recorded at 45, 60 and 75 DAP were significantly influenced
by different potato genotypes and nitrogen levels during both
the years and in pooled mean data.

The data showed that the maximum number of leaves per
plant (69.36) was recorded in AICRP-P-39 than rest of the
other potato genotypes followed by Kufri Pukhraj (67.12)
which also recorded significantly higher number of leaves per
plant than Kufri Garima (63.74) during both the years and
over pooled mean data.

As regards the nitrogen levels, the increasing levels of
nitrogen were found effective for making difference in the
number of leaves per plant. An application of 240 kg N/ha
was found best amongst all nitrogen levels for obtaining the
maximum number of leaves per plant (76.42) which was
significantly followed by application of 160 kg N/ha (73.36)
and 80 kg N/ha (63.22) at 45, 60 and 75 DAP during both the
years and over pooled mean data. However, at 30 DAP
number of leaves plant per plant was found non-significantly
differ among different nitrogen levels. The minimum number
of leaves per plant (53.96) was recorded with application of 0
kg N/ha during both the years and over pooled mean data.

The interaction between potato genotypes and different
nitrogen levels showed significant impact on number of
leaves per plant at 45, 60 and 75 DAP during both the years
and in pooled mean data. Among all mean interaction effects,
AICRP-P-39 with application of 240 kg N/ha (ViNg)
produced maximum number of leaves per plant as compared
to other interactions, however, it was at par with AICRP-P-39
with application of 160 kg N/ha (V1N3) followed by V3Ng,
V3N3, V2Ng, V2N3 and V1N, However, the minimum number
of shoots per plant was recorded in Kufri Garima with
application of 0 kg N/ha (V2Ni) during both the years and
over pooled mean data.

This rise may be attributed to improved nutrient uptake,
which culminated in increased carbohydrate synthesis, which
is used in the formation of new cells. These observations are
consistent with those of Pandey et al. (2007) 22, Adhikari
(2009) ™M, Saeidi et al. (2009) [?, Yassen et al. (2011) 33,
Jatav (2013) [, Banjare et al. (2014) [, Marzouk et al.
(2016) 191 Kumar et al. (2017) (8, Sriom et al. (2017) 9,
Dangi et al. (2018) 1%, Hamdi et al. (2018) [*31 and Mechao et
al. (2018) 291,

Total tuber yield (kg plot™)

The data obtained on total tuber yield (kg plot?) during both
the years and over the pooled mean data (Table 5). Data
shown in the table revealed that there was a significant
influence of genotypes on total tuber yield (kg plot?). Among
different potato genotypes the highest total tuber yield (31.06
kg plot®) was noticed under genotype AICRP-P-39 followed
by Kufri Pukhraj (29.93 kg plot?) during both the years and
over pooled mean data. However, the lowest total tuber yield
(29.17 kg plot?) was obtained with Kufri Garima during both
the years.

As regards the influence of nitrogen levels on total tuber
yield, the highest total tuber yield (34.46 kg plot?) was
recorded with application of 160 kg N/ha followed by
nitrogen level 240 kg N/ha (33.92 kg plot?) followed by
application of 80 kg N/ha (31.11 kg plot®) during both the
years and over pooled mean data. The lowest total tuber yield
(20.71 kg plot?) was noticed under 0 kg N/ha during both the
years and over pooled mean data.

The combination effect between potato genotypes and
nitrogen levels showed significant impact on total tuber yield
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(kg plot™) recorded at harvest during both the years and in
pooled mean data. Among all mean interaction effects,
AICRP-P-39 with application of 160 kg N/ha (VV1N3) obtained
highest total tuber yield (35.18 kg plot™?) followed by ViN,,
V3N3, VaNg4, VN3, VoNg, VN2, V3N, and VoN,. However, the
lowest total tuber yield (19.84 kg plot?) was recorded in Kufri
Garima with application of 0 kg N/ha (V2N1) during both the
years and over pooled mean data.

Under this study, the application of 160 kg N/ha resulted in
the maximum overall tuber yield (kg plot?). It may be
attributed to increased nutrient absorption, which would have
increased photosynthetic activity as well as photosynthate
translocation for tuber formation, resulting in increased tuber
production. The results are in strong contrast to those of
Sriom et al. (2017) B9 Shunka et al. (2017) 271, Kumar
(2017) 81 Yadav (2017) 32, Chaudhari et al. (2018) €I,
Dangi et al. (2018) 1%, Hamdi et al. (2018) **1 and Mechao et
al. (2018) 0 also reported increase in total tuber yield (kg
plot?) with increase in nitrogen levels.

Total tuber yield (t ha)

The data recorded on total tuber yield (t hal) during both the
years and over the pooled mean data (Table 5). Among
different potato genotypes the highest total tuber yield (35.21
t ha't) was noticed under genotype AICRP-P-39 followed by
Kufri Pukhraj (33.92 t ha) during both the years and over
pooled mean data. However, the lowest total tuber yield
(33.15 t ha') was obtained with Kufri Garima during both the
years.

As regards the influence of nitrogen levels on total tuber
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yield, the highest total tuber yield (38.72 t ha'!) was recorded
with application of 160 kg N/ha followed by nitrogen level
240 kg N/ha (38.13 t ha'*) followed by application of 80 kg
N/ha (35.43 t ha') during both the years and over pooled
mean data. The lowest total tuber yield (24.08 t ha') was
noticed under 0 kg N/ha during both the years and over
pooled mean data.

The combination effect between potato genotypes and
nitrogen levels showed significant impact on total tuber yield
(t ha®) recorded at harvest during both the years and in pooled
mean data. Among all mean interaction effects, AICRP-P-39
with application of 160 kg N/ha (V1N3) obtained highest total
tuber YIe|d (3980 t ha'l) followed by V1Ns, V3Ns, V3Ng,
V2N3, V2oNg, ViN2, V3N» and V3No. However, the lowest total
tuber yield (23.05 t ha*) was recorded in Kufri Garima with
application of 0 kg N/ha (V2N) during both the years and
over pooled mean data.

Under this study, the application of 160 kg N/ha resulted in
the maximum overall tuber yield (t ha). It may be attributed
to increased nutrient absorption, which would have increased
photosynthetic activity as well as photosynthate translocation
for tuber formation, resulting in increased tuber production.
Similar studies have been published by Firew et al. (2016) 14,
Marzouk et al. (2016) [ Regassa et al. (2016) [,
Wubengeda et al. (2016) B4, Sriom et al. (2017) %, Shunka
et al. (2017) 1, Kumar et al. (2017) 8, Yadav (2017) B2,
Chaudhari et al. (2018) [, Dangi et al. (2018) [, Hamdi et
al. (2018) ™1 and Mechao et al. (2018) ! also reported
increase in total tuber yield (t ha) with increase in nitrogen
levels.

Table 1: Per cent emergence of potato at 30 days after planting as influenced by different genotypes and nitrogen levels

Plant Emergence (%)
Treatments 5018-19 | 201920 Pooled Mean
Varieties/Genotypes
Vi: AICRP-P-39 93.92 91.02 92.20
V2: Kufri Garima 90.74 88.09 89.41
V3: Kufri Pukhraj 92.34 89.48 90.80
SEm + 0.52 0.45 0.46
CD (P =0.05) 1.57 1.36 1.38
cVv 6.46 7.11 6.35
Nitrogen Levels
Na1: 0 kg/ha 87.57 84.90 86.21
N2: 80 kg/ha 90.47 87.82 89.40
Ns: 160 kg/ha 94.50 91.52 93.01
Na: 240 kg/ha 95.05 92.40 93.73
SEm + 1.06 1.04 1.05
CD (P =0.05) 3.18 3.12 3.15
Ccv 7.39 7.24 7.21
Interaction (V x N
ViN1 88.4 85.7 87.1
ViN2 913 88.7 90.0
ViN3 95.8 92.1 93.9
ViNg 96.2 93.6 94.9
V2N1 86.5 83.8 85.2
V2N 89.9 87.2 88.5
V2N3 92.9 90.2 91.6
V2Ng 93.7 91.1 92.4
V3N 87.8 85.1 86.5
VsN2 90.3 87.6 88.9
VsNs 94.9 92.2 935
V3Ng 95.2 92.6 93.9
SEm + 1.54 1.51 1.87
CD (P =0.05) NS NS NS

CcVv 6.41 7.18 6.24

*DAP — Days after planting
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Table 2: Plant height (cm) of potato at various growth stages as influenced by different genotypes and nitrogen levels

Plant Height (cm)

30 DAP 45 DAP 60 DAP 75 DAP
Treatments  [2018-19]2019-20[Pooled Mean[2018-19[2019-20[Pooled Mean|2018-19[2019-20[Pooled Mean|2018-19[2019-20[Pooled Mean
Varieties/Genotypes
Vi AICRP-P-39 | 32.88 [ 31.21 32.04 35.91 | 34.16 35.03 37.96 | 36.21 37.09 38.41 | 40.16 39.29
V2 Kufri Garima | 28.91 | 27.25 28.08 32.11 | 30.45 31.28 34.27 | 32.61 33.44 3461 | 36.27 35.44
V. Kufri Pukhraj| 30.65 | 28.98 29.81 33.99 | 32.32 33.16 35.76 | 34.09 34.93 36.49 | 38.16 37.33
SEm + 0.75 | 091 0.84 0.06 | 0.09 0.08 0.08 | 0.10 0.09 0.05 | 0.08 0.07
CD(P=005) | NS | NS NS 018 | 0.27 0.24 0.24 | 031 0.28 0.16 | 0.24 0.21
cVv 846 | 7.11 7.95 883 | 7.79 9.06 11.06 | 12.31 13.42 768 | 9.63 8.13
Nitrogen Levels
Ni Okg/ha [ 21.97 [ 20.30 21.14 2497 | 2331 24.14 26.97 | 25.31 26.14 2731 | 28.97 28.14
N2 80 kg’/ha | 31.00 | 29.34 30.17 33.98 | 32.31 33.15 35.99 | 34.32 35.16 36.34 | 38.00 37.17
N3: 160 kg/ha | 34.65 | 33.10 33.87 38.10 | 36.43 37.27 40.15 | 38.48 39.31 40.67 | 42.34 41.50
Nz 240 kg/ha | 35.63 | 33.84 34.73 38.96 | 37.18 38.07 40.88 | 39.10 39.99 41.70 | 43.48 4259
SEm + 116 | 1.24 1.22 024 | 018 0.21 0.12 | 0.19 0.17 0.16 | 0.15 0.15
CD(P=0.05 | NS | NS NS 0.72 | 054 0.64 0.36 | 0.57 0.51 0.48 | 0.46 0.47
cVv 9.39 | 824 8.81 8.49 | 9.82 8.79 10.36 | 11.46 11.37 872 | 851 8.61
Interaction (V x N

V:iN; 245 | 229 237 276 | 259 26.7 296 | 27.9 28.7 29.9 | 31.6 30.7
V:iNz 317 | 301 30.9 347 | 331 33.9 36.7 | 35.1 35.9 371 | 387 37.9
V:iN3 371 | 357 36.4 40.4 | 387 39.6 424 | 407 416 427 | 444 436
ViNg 382 | 36.2 37.2 41.0 | 39.0 40.0 432 | 412 42.2 440 | 46.0 45.0
V2N1 195 | 17.8 18.7 225 | 20.8 21.7 245 | 22.8 23.7 248 | 265 25.7
V2N; 30.1 | 284 29.3 330 | 314 32.2 35.0 | 334 34.2 35.4 | 370 36.2
V2N3 325 | 308 316 35.8 | 34.1 35.0 385 | 36.8 37.6 388 | 405 39.6
V2Ng 336 | 319 32.7 37.1 | 354 36.3 39.1 | 374 38.2 39.4 | 411 40.2
VN1 219 | 202 21.0 249 | 232 24.0 269 | 252 26.0 27.2 | 289 28.0
VN2 312 | 295 30.3 342 | 325 33.3 36.2 | 345 35.4 36.6 | 38.2 374
VN3 344 | 328 336 38.1 | 364 37.3 396 | 37.9 38.7 405 | 421 413
V3Ns4 35.1 | 334 34.3 388 | 37.1 38.0 40.4 | 387 39.6 417 | 434 426
SEm + 149 | 181 1.67 031 | 0.28 0.29 0.21 | 0.30 0.25 0.22 | 0.24 0.23
CD(P=0.05) | NS | NS NS 093 | 0.84 0.88 0.63 | 0.90 0.76 067 | 0.72 0.69
cVv 11.41 | 12.18 11.34 938 | 8.83 10.27 12.64 | 13.74 14.11 942 |10.32 9.89

*DAP — Days after planting

Table 3: Number of shoots plant™ at various growth stages of potato as influenced by different genotypes and nitrogen levels

Number of shoots plant!

30 DAP 45 DAP 60 DAP 75 DAP
Treatments  [2018-1912019-20[Pooled Mean|2018-19[2019-20/Pooled Mean2018-19[2019-20[Pooled Mean[2018-192019-20Pooled Mean
Varieties/Genotypes
Vi AICRP-P-39 [ 5.17 | 4.34 475 6.09 | 5.25 5.67 7.03 [ 6.19 6.61 8.23 | 7.39 7.81
V2. Kufri Garima | 4.81 | 3.98 4.39 558 | 4.75 5.16 6.35 | 552 5.93 7.29 | 6.46 6.88
V3. Kufri Pukhraj | 4.99 | 4.16 458 5.87 | 5.03 5.45 6.73 | 5.90 6.32 7.73 | 6.89 7.31
SEm + 0.13 | 015 0.12 0.04 | 0.03 0.04 0.03 | 0.04 0.03 0.07 | 0.02 0.04
CD (P = 0.05) NS | NS NS 0.13 | 0.10 0.12 011 | 012 0.11 0.22 | 0.06 0.13
cVv 9.24 | 11.10 10.36 11.83 | 11.83 9.06 10.86 | 12.81 11.42 8.92 | 9.96 8.13
Nitrogen Levels
Nz 0 kg/ha 452 | 3.69 4.11 5.26 | 4.42 4.84 5.61 | 4.78 5.19 6.01 | 5.18 5.59
N2 80 kg/ha 491 | 4.08 4.49 571 | 4.88 5.29 6.42 | 559 6.01 7.31 | 6.48 6.89
N3 160 kg/lha | 5.20 | 4.37 478 6.13 | 5.30 5.71 7.29 | 6.46 6.87 8.64 | 7.81 8.23
N 240 kglha | 5.32 | 4.49 4.91 6.28 | 5.45 5.86 7.49 | 6.66 7.07 9.02 | 819 8.61
SEm * 0.15 | 0.18 0.19 0.03 | 0.04 0.03 0.04 | 0.03 0.04 0.05 | 0.03 0.03
CD (P = 0.05) NS | NS NS 0.10 | 013 0.11 0.13 | 0.10 0.12 0.17 | 0.08 0.10
cv 11.32 [ 10.39 11.72 11.58 [ 10.58 8.79 11.06 | 11.63 10.37 9.29 [ 1051 9.61
Interaction (V x N)

ViNy 437 | 3.83 4.30 5.50 | 4.60 5.08 6.00 [ 5.13 5.53 6.37 | 553 5.95
ViN2 5.07 | 4.23 4.65 5.89 | 5.03 5.45 6.61 | 5.83 6.25 7.57 | 6.73 7.15
ViNs 5.37 | 453 4.95 6.50 | 5.67 5.98 7.70 | 6.87 7.28 9.40 | 857 8.98
ViNs4 557 | 474 5.16 6.57 | 5.74 6.16 7.87 | 6.94 7.36 9.57 | 8.73 9.15
V2N1 4.33 | 350 3.92 493 | 4.10 452 523 | 4.40 4.82 5.63 | 4.80 5.22
V2N2 4.73 | 3.90 432 553 | 4.62 5.12 6.23 | 5.37 5.75 7.10 | 6.27 6.58
V2N3 5.07 | 4.23 4.65 5.90 | 5.05 5.47 6.81 | 6.03 6.47 7.87 | 7.03 7.45
V2Ng 510 | 4.27 4.68 5.94 | 5.08 5.55 7.18 | 6.33 6.75 8.37 | 753 8.15
ViN1 457 | 373 4.15 5.33 | 4.40 4.92 5.63 | 4.80 5.22 6.03 | 5.20 5.62
ViN2 493 | 410 452 573 | 4.81 5.32 6.43 | 553 5.95 7.27 | 6.43 6.85
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V3N3 5.17 | 433 4.75 6.10 | 5.27 5.68 7.39 | 657 6.98 8.67 | 7.83 8.35
V3N4 530 | 447 4.88 6.30 | 547 5.88 7.50 | 6.70 7.06 8.93 | 8.10 8.52
SEm+ 026 | 0.31 0.29 0.05 | 0.06 0.05 0.06 | 0.05 0.06 0.10 | 0.04 0.05
CD (P = 0.05) NS NS NS 0.15 | 0.18 0.16 0.19 | 0.15 0.18 0.30 | 0.13 0.15
Cv 12.13 | 11.41 12.38 11.69 | 11.69 10.27 12.45 | 11.45 11.81 8.72 | 10.39 11.69

*DAP — Days after planting

Table 4: Number of leaves plant™ at various growth stages of potato as influenced by different genotypes and nitrogen levels

Number of Leaves plant?

30 DAP 45 DAP 60 DAP 75 DAP
2018- | 2019- Pooled 2018- Pooled Pooled Pooled
Treatments 19 20 Mean 19 2019-20 Mean 2018-192019-20 Mean 2018-192019-20, Mean

Varieties/Genotypes
V1. AICRP-P-39 | 37.91 | 36.08 36.99 45.23 | 43.39 44.31 59.27 | 57.44 58.36 70.27 | 68.44 69.36
V2: Kufri Garima_ | 35.53 | 33.69 34.61 41.84 | 40.01 40.92 54.41 | 52.58 53.49 64.66 | 62.83 63.74
Vs: Kufri Pukhraj | 36.81 | 34.98 35.90 43.73 | 41.90 42.81 57.12 | 55.29 56.20 68.04 | 66.20 67.12

SEm + 0.71 | 0.76 0.74 0.13 | 0.10 0.12 031 | 0.38 0.36 0.31 | 0.38 0.33
CD (P =0.05) NS NS NS 040 | 031 0.36 0.94 | 115 1.08 093 | 1.15 0.99
CcVv 9.46 | 10.11 9.95 11.07 | 11.79 11.31 11.06 | 13.18 11.42 14.87 | 12.63 13.13

Nitrogen Levels
N1 0 kg/ha 29.97 | 28.14 29.06 35.45 | 33.61 34.53 44.66 | 42.82 43.74 54.88 | 53.05 53.96
Na: 80 kg/ha 35.63 | 33.80 34.72 42.32 | 40.48 41.40 53.13 | 51.30 52.22 64.13 | 62.30 63.22

Ns: 160 kg/ha 40.26 | 38.42 39.34 47.95 | 46.11 47.03 63.61 | 61.78 62.69 74.28 | 72.44 73.36

Na: 240 kg/ha 41.13 | 39.30 40.22 48.69 | 46.88 47.77 66.34 | 64.50 65.42 77.34 | 75.50 76.42

SEm + 1.08 | 1.10 1.12 0.20 | 0.22 0.21 0.41 | 0.34 0.35 0.34 | 0.35 0.35
CD (P =0.05) NS NS NS 0.61 | 0.76 0.64 1.24 | 1.03 1.05 1.33 | 1.06 1.05
cVv 11.39 | 9.24 10.81 11.49 | 9.82 10.79 10.36 | 12.29 11.37 12.72 | 1151 12.68
Interaction (V x N)

ViN1 304 | 285 29.5 374 | 346 355 47.1 | 45.2 46.2 56.5 | 55.6 55.6
ViN2 369 | 351 36.0 433 | 414 42.4 55.2 | 534 54.3 654 | 634 64.3
ViN3 41.7 | 39.9 40.8 50.2 | 48.4 49.3 66.9 | 65.6 66.1 787 | 770 77.9
V1N4 42.6 | 40.8 41.7 51.0 | 49.2 50.1 68.9 | 68.3 68.5 813 | 80.1 80.2
V2N1 274 | 276 27.5 326 | 318 31.9 424 | 40.6 415 51.3 | 50.6 50.8
V2N2 34.1 | 323 33.2 393 | 374 40.3 495 | 476 48.6 59.5 | 585 58.6
V2N3 38.7 | 36.8 37.8 45.6 | 43.7 44.7 57.8 | 56.9 56.6 68.8 | 66.9 67.9
V2N4 399 | 381 39.0 459 | 441 45.0 60.0 | 59.2 59.3 71.0 | 69.2 70.3
VsN1 28.1 | 283 29.2 353 | 335 34.4 446 | 427 43.6 539 | 533 53.2
VsN2 359 | 341 35.0 414 | 39.6 41.5 52.7 | 50.9 51.8 62.7 | 60.9 61.8
VsN3 40.4 | 385 39.5 470 | 46.2 47.1 62.2 | 614 61.7 736 | 724 73.3
V3N4 40.9 | 39.0 40.0 48.2 | 473 48.3 64.4 | 63.2 63.9 76.1 | 748 75.7
SEm + 151 | 1.64 1.57 0.33 | 031 0.32 0.70 | 0.67 0.69 0.65 | 0.71 0.69
CD (P =0.05) NS NS NS 1.00 | 0.93 0.96 210 | 1.92 2.07 1.94 | 2.13 2.07
CcVv 12.94 | 11.38 12.34 12.81 | 10.83 11.42 12.64 | 13.74 12.19 13.82 | 12.32 12.78

*DAP — Days after planting

Table 5: Total tuber yield (kg plot and t ha!) of potato as influenced by different genotypes and nitrogen levels

Total tuber yield (kg plot? and t ha?) of potato

Total tuber yield (kg plot?) Total tuber yield (t ha')
Treatments 2018-19 | 2019-20 |  Pooled Mean 2018-19 | 2019-20 |  Pooled Mean
Varieties/Genotypes
V1: AICRP-P-39 32.48 29.65 31.06 37.52 32.91 35.21
V2. Kufri Garima 30.69 27.64 29.17 35.28 31.02 33.15
V3. Kufri Pukhraj 31.30 28.55 29.93 36.21 31.62 33.92
SEm + 0.04 0.02 0.03 0.04 0.01 0.02
CD (P =0.05) 0.13 0.06 0.10 0.13 0.03 0.05
CV 6.76 6.31 6.42 6.76 7.31 7.23
Nitrogen Levels
N1: 0 kg/ha 22.08 19.35 20.71 25.49 22.67 24.08
Na2: 80 kg/ha 32.55 29.66 31.11 37.48 33.39 35.43
Ns: 160 kg/ha 35.90 33.02 34.46 41.47 35.98 38.72
Na4: 240 kg/ha 35.42 32.42 33.92 40.91 35.35 38.13
SEm + 0.04 0.03 0.04 0.04 0.01 0.03
CD (P =0.05) 0.12 0.08 0.11 0.12 0.03 0.09
CcVv 6.36 7.46 7.37 7.36 8.46 8.37
Interaction (V x N)
V1N 23.17 20.54 21.86 26.81 24.04 25.43
V1N2 33.70 30.83 32.27 38.99 34.26 36.63
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V1N3 36.58 33.77 35.18 42.32 37.28 39.80
V1iNg 36.45 33.45 34.95 41.95 36.03 38.99
V2N1 21.34 18.34 19.84 24.53 21.57 23.05
V2N2 31.53 28.53 30.03 35.93 32.60 34.26
V2N3 35.24 32.24 33.74 40.59 35.10 37.85
V2Ng 34.63 31.47 33.05 40.06 34.82 37.44
VsN1 21.73 19.16 20.44 25.14 22.40 23.77
V3N2 32.42 29.63 31.03 37.51 33.33 35.42
V3N3 35.87 33.05 34.46 41.50 35.55 38.52
V3Ng 35.19 32.36 33.78 40.71 35.19 37.95
SEm £ 0.07 0.05 0.06 0.07 0.02 0.04
CD (P =0.05) 0.21 0.14 0.19 0.21 0.06 0.12
CcVv 6.92 7.21 7.17 6.94 7.74 7.71

References Ethiopia. Int. J. of Soil Sci. 2012;7:146-156.

1. Adhikari, Ram C. Effect of Nitrogen Levels on 15. Jatav AS, Kushwah SS, Naruka IS. Performance of
Vegetative Growth and Yield of Desiree and Kufri Potato Varieties for Growth, Yield, Quality and
Sindhuri Potato. Nepal Agric. Res. J. 2009;9:67-75. Economics under Different Levels of Nitrogen. Advances

2. Anand S, Krishnappa KS. Effect of different levels of N in Research. 2017;9(6):1-9.
and K on the growth, yield and quality of potato in sandy 16. Jatav MK. Effect of nitrogen and varieties of potato on
loam soil. Mysore J Agric Sci. 1988;22:483-488. yield and agronomic nitrogen use efficiency in north-

3. Anonymous, The Hindu Survey of India; c2015. western plains of India. Potato J. 2013;40(1):55-59.

4. Anonymous, Horticultural Statistics at a Glance 2017. 17. Kanbi VH, Bhatnagar R. Effect of organic and inorganic
Horticulture  Statistics  Division  Department  of fertilizer on yield chlorophyll content, dry matter and
Agriculture, Cooperation & Farmers Welfare Ministry of keeping quality of potato. Potato J. 2005;32(3-4):161-
Agriculture & Farmers Welfare Government of India; 162.
c2017. 18. Kumar V, Sharma S, Malik A, Kumar A. Study the

5. Banjare S. Study on the effect of different levels of different level of Nitrogen on growth, yield of Potato
nitrogen in the form of urea on potato production [MSc Crop (Solanum tuberosum L.). Int. J of Scientific & Eng.
thesis]. Raipur: Indira Gandhi Krishi Vishwavidyalaya; Res. 2017;8(7):2229-5518.

2012. p. 82-83. 19. Marzouk T, Chindi RA, Wiorgis D, Seide S, Tessema L.

6. Banjare S, Sharma G, Verma SK. Potato Crop Growth Effect of nitrogen application rates on nitrogen use
and Yield Response to Different Levels of Nitrogen efficiency and tuber minerals content in central high
under Chhattisgarh Plains Agro-climatic Zone. Indian lands of Ethiopia. J. of Hort. and Forestry. 2016;9(1):1-8.
Journal of Science and Technology. 2014;7(10):1504— 20. Mechao DP, Bhandari S. Evaluation of Response of
1508. Potato on Different Doses of Nitrogen in Growth and

7. Bhowmik NN, Dandapat A. Studies on yield parameters Yield. Int. J Curr. Microbiol. App. Sci. 2018;7(11):2350-
and yield of potato (Solanum tuberosum L.) cultivars 2354,
under varying levels of nitrogen. Indian Agric. 21. Meyer BS, Anderson DB. Plant physiology. New Delhi:
1991;35(1):21-26. East-West press Pvt. Ltd.; ¢1970.

8. Chaudhari HL, Chaudhari PP, Patel SA. Effect of 22. Pandey SK. Vegetable Science. Shimla: Central Potato
nitrogen and potassium levels on processing potato. Inte. Research Institute; c2007.

J. of Chem. Studies. 2018;6(2):1507-1510. 23. Patel B. Effect of different levels of NPK on growth,

9. Chopra S, Kanwar JS, Samnotra RK. Effect of different development and yield of potato cv. Kufri Ashoka under
levels of nitrogen and potassium on growth, yield and Chhattisgarh plain condition [MSc thesis]. Raipur: Indira
biochemical composition of potatoes variety Kufri Gandhi Krishi Vishwavidyalaya; c2013. p. 70-71.
Jawahar. Envi. & Eco. 2006;24(2):268-271. 24. Rai N, Yadav DS. Advances in Vegetable Production.

10. Dangi RS, Singh SP, Gaur D, Dixit JP, Sharma S, Patidar New Delhi: Research co Book Centre; c2005. p. 743-771.
R. Response of potato (Solanum tuberosum L.) to 25. Regassa D, Tigre W, Mellise D, Taye T. Effects of
nitrogen levels under different cultural practices. Int. J. of Nitrogen Levels on Yield and Yield Components of Irish
Chem. Studies. 2018;6(4):1589-1593. Potato (Solanum tuberosum) at Bule Hora District,

11. FAO Food and Agriculture. Statistics; 2014. [Accessed Eastern Guji Zone, Southern Ethiopia. Inter. J. of Agri.
January 25, 2024]. Available from: Eco. 2016;1(3):71-77.
http//www.fao.org.in/potato. 26. Saeidi M, Tobeh A, Raei Y, Roohi A, Jamaati-e-Somarin

12. Firew G, Nigussie D, Wassu M. Response of potato S, Hassanzadeh M. Effect of nitrogen fertilizer on growth
(Solanum tuberosum L.) to the application of mineral and productivity of potato. Research Journal of
nitrogen under irrigation in Dire Dawa, Eastern Ethiopia. Environmental Science. 2009;3:278-284.

J. of Natural Sci. Res. 2016;6:19-37. 27. Shunka E, Chindi A, W/giorgis G, Seid E, Tessema L.

13. Hamdi W, Beji R, Ouertatani S, Gharbi A. Effect of Determination of Optimum Nitrogen Levels for potato
Nitrogen and Potassium Levels on the Potatoes Growth Production in Central high lands of Ethiopia. Open
in the Chott Mariem Region of Tunisia. J. of Exp. Agri. Agriculture. 2017;2:189-194.

Int. 2018;28(5):1-9. 28. Singh MV. Nitrogen needs of potato when planted on

14. lsrael Z, Ali M, Solomon T. Effect of different rates of different dates. J Indian Potato Assoc. 1995;22(3-4):101-
nitrogen on vyield and yield components of potato 104.

(Solanum tuberosum L.) at Masha District, Southwestern 29. Singh NP, Raghav M. Response of potato to nitrogen and

~1762 ™


http://www.thepharmajournal.com/

The Pharma Innovation Journal

30.

3L

32.

33.

34.

35.

potassium fertilization under U.P. Tarai conditions. J.
Indian Potato Assoc. 2000;27(1/2):47-48.

Sriom, Mishra DP, Rajbhar P, Singh D, Singh RK,
Mishra SK. Effect of different levels of nitrogen on
growth and yield in potato (Solanum tuberosum (L.) cv.
Kufri Khyati. Int. J Curr. Microbiol. App. Sci.
2017;6(6):1456-1460.

Wubengeda A, Kassu T, Tilahun H, Yonase D, Dawit H.
Determining of optimal irrigation regimes and N fertilizer
rate for potato (Solanum tuberosum L.) at Kulumsa, Arsi
Zone, Ethiopia. Academia J of Agricultural Res.
2016;4:326-332.

Yadav R. Response of potato varieties to different
nitrogen levels [MSc thesis]. Hisar: CCS Haryana
Agricultural University; 2017.

Yassen A, Safia A, Adam M, Sahar MZ. Impact of
nitrogen fertilizer and foliar spray of selenium on growth,
yield and chemical -constituents of potato plants.
Australian J Basic and Applied Sci. 2011;5(11):1296-
1303.

Zamil MF, Rahman MM, Rabbani MG, Khatun T. Effect
of nitrogen fertilizer on growth and productivity of
potato.  Bangladesh  Research  Public  Journal.
2010;3(3):1062-1070.

Zelalem A, Tekalign T, Nigussie D. Response of potato
(Solanum tuberosum L.) to different rates of nitrogen and
phosphorus fertilization on vertisols at Debre Berhan, in
the central highlands of Ethiopia. African J of Plant Sci.
2009;3(2):16-24.

~1763 7™

http://www.thepharmajournal.com



http://www.thepharmajournal.com/

