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EFFECT OF NUTRIENT OMISSION ON GROWTH
AND YIELD OF POTATO (SOLANUM TUBEROSUM
L.) UNDER RAINFED ECOSYSTEMS OF NORTH
EASTERN HILLY REGION, MEGHALAYA

Janani P, Manoj Kumar? Jagdev Sharma® and Sailo N'

ABSTRACT: A field experiment was conducted to identify the most limiting nutrients for potato
(Solanum tuberosum L.) production in Shillong, NEH Region, Meghalaya, India, during 2019-20.
The experiment was replicated three times using a factorial randomized complete block design. The
study included five nutrient treatments viz., control (-NPK), omission of nitrogen (-N), phosphorus
(-P), and potassium (-K), recommended NPK (+NPK) and two potato varieties viz., K. Girdhari
and K. Megha. Results showed that the average potato yield for the nutrient omission treatments
were -K (12.67 t ha?), -P (10.81 t ha), -N (7.85 t ha'), and -NPK (3.53 t ha'). The recommended
NPK treatment resulted in the highest production (16.46 t ha) with a net return of ¥160559 ha™
and a B:C ratio of 1.95, indicating its superiority in terms of profitability and sustainability. The
agronomic efficiency of nitrogen (AEN), phosphorus (AEP) and potassium (AEK) ranged from
52.17~92.32, 35.97~107.71 and 71.94~215.41 kg yield increase per kg of nutrient applied, respectively.
Similarly, the partial factor productivity for nitrogen (PFPN), phosphorus (PFPP), and potassium
(PFPK) under the fully fertilized treatment was 117.54, 137.14, and 274.27 kg yield per kg of
nutrient input, respectively.
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demonstrated that imbalanced fertilizer use
during crop cultivation contributes to low
yield and quality, especially when most
farmers of Meghalaya ignore nitrogen and
potassium (Kadian et al., 2010; Chulet et al.,

INTRODUCTION

Potato (Solanum tuberosum L.) is an
important food and cash crop in hilly regions
of Meghalaya and is widely grown under

rainfed conditions. However, Meghalaya’s
potato production is 1.87 lakh tons from
19,000 hectares with an average productivity
of 10 t ha!, which is lower than the national
average of about 23 t ha' (Kharumnuid et
al., 2022). In Meghalaya, traditional potato
farming often involves using less than the
recommended dose of fertilizer, resulting
in insufficient nutrients for potato growth
and development. Several studies have

2017).

Potato a heavy feeder that requires a
higher quantity of nitrogen (N), phosphorous
(P) and potassium (K) and fertilizers are
important sources of these nutrients for
potato (Koch et al., 2020). Nitrogen supply
affects the plant growth (Ahmed et al., 2015),
tuber bulking rate and weight (Zebarth and
Rosen 2007); phosphorous promotes root
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development, tuber initiation and maturity
(Hopkins et al., 2014), while potassium affects
tuber size, yield and quality of Potato (Trehan
et al., 2009). Balanced fertilization significantly
enhanced potato productivity (Gupta et
al., 2004). Numerous field trials have been
conducted to estimate the amount of fertilizer
required by potatoes in different parts of India
(Kumar et al., 2005; Kumar et al., 2011; Kumar
et al., 2012) as crop productivity depends on
the interaction of nutrients (N x P x K and
micronutrients). Estimating the role of each
nutrient is one of the biggest challenges for
site-specific nutrient management. Nutrient
omission can be a simple approach to
determining the influence of each nutrient
on crop growth and development (Yadav et
al., 2020).

Furthermore, the omission of nutrients
(N/P/K) shows the response of the crop
and reduces the growth, yield and quality of
potatoes (Singh et al., 2020; Yadav et al., 2020;
Mugo et al., 2021). Crop yields in nutrient
omission and non-omission areas are related
to the soil’s inherent nutrient supply and
crop response to specific nutrients (Singh
et al., 2020 and Nagar et al., 2023). Fertilizer
application recommendations based on local
climate, soil, and management approaches
can significantly boost potato productivity.
However, constant dependence on chemical
fertilizers can lead to a nutritional imbalance
that affects the soil’s physical, chemical and
biological properties and increases the cost
of potato cultivation (Yadav et al., 2020).
Therefore, to increase potato productivity, it
is necessary to improve the nutrient supply
capacity of the soil (N, P, K) and the response
of the crop to nutrients. The omission
trials have shown that potato production
can be improved by developing location-
specific nutrient recommendations based on
soil nutrient-supplying capacity and crop
response (Nagar et al., 2023). However, the
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indigenous nutrient supply capacity of soil
in this region and the response of potatoes
to nutrient omission were unclear. Based on
the above facts, a field trial was conducted to
identify the main limiting nutrient of potato.

MATERIALS AND METHODS

Experimental site description

The nutrient omission trials were conducted
during the summer season of 2019-2020
(February-July) at the research farm of ICAR-
Central Potato Research Institute, Regional
Station, Shillong, Meghalaya. Shillong is
situated in North Eastern India, at 25°54" N
latitudes and 91°84" E longitudes, at 1738 m
above mean sea level. It has a sub-tropical
climate, with an annual rainfall of 2647 mm,
of which 63% is from February to July. The
maximum temperature ranges from 16 to 25°C
and the minimum temperature ranges from
7 to 17°C during both cropping seasons (Fig.
1). Two potato cultivars, K. Girdhari and K.
Megha, which are late maturing, good yield
potential and resistant to late blight, were
used in this experiment.

Nutrient omission trials

The soil is a well-drained sandy loam
with pH of 5.12, electrical conductivity of
0.21 dS m’, organic carbon 1.5%, and soil
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Fig. 1. Average monthly weather parameters (pooled mean of
2019-2020 ) of experimental site, Upper Shillong, Meghalaya
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available N, P, and K at a depth of 0 to 15
cm are 260, 25, 217 kg/ha respectively. The
study was laid out in a factorial randomized
block of two varieties, five treatments, and
three replications. The fertilizer treatments
included (T,) PK (NOPK), (T,) NK (NP0OK), (T,)
NP (NPKO) compared with (T,) recommended
RDF (+NPK) and (T,) Unfertilized control
(-NPK). The recommended dose of fertilizer
(RDF) rate for potato in this region is
140:120:60 kg ha along with 15 t ha™ farmyard
manure (0.90% N, 0.22% P, and 0.93 % K) was
applied. All plots were fertilized according
to the treatments. Nitrogen, phosphorus, and
potassium were applied in the form of urea
(46% N), single superphosphate (16% P,O,),
and muriate of potash (60% K,0), respectively.
All nutrients were applied at the planting
time except nitrogen, which was applied in
two split applications (i.e., 50% base, 50%
at 45 DAP). Uniform cultural practices and
plant protection measures were used in all
treatments.

Growth and yield determination

Seven plants from each plot were
randomly selected for various biometric
observations. Leaf chlorophyll content was
measured at 35 days after planting (DAP)
using an at LEAF+ chlorophyll meter (FT
Green LCC, Wilmington, DE, USA). All
plants were harvested manually and graded
according to their weight and number,
categorizing them as large (>75 g), medium
(50-75 g), small (25-50 g) and very small (<
25 g) tubers. The tuber yield per plot was
calculated and converted into tonnes per
hectare.

Estimating yield response (YR), yield
loss (%) agronomic efficiency (AE) and
partial factor productivity (PFP)

The following formulas were used to
compute yield response, yield loss, partial
factor productivity and agronomic efficiency.
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() YR=Y, Y, expressed in t ha"
(i) Yield Loss = (Y., -Y,))/ Y
-expressed in percentage (%)

(i) AE = (Y - Y,))/F- expressed in kg yield
per kg nutrient applied

)x100

NPK

(iv)PFP = Y/F-expressed in kg yield per kg
of nutrient applied

Where Y,,  stands for tuber yield of
nutrient management practices (+NPK t ha™);
Y, is the tuber yield of nutrient omission
(N/P/K-t ha™). Where Y represents the yield
of nutrient management practices (+NPK kg
ha™), Y, represents the yield in the control
plot (kg ha'), and F represents the quantity
of nutrients applied (kg ha™). The agronomic
efficiency (AE) of N, P, and K is represented
by the variables AEN, AEP, and AEK, and the
partial factor productivity (PFP) of N, P, and
K is represented by the variables PFPN, PFPP,
and PFPK. For the economics calculation of
the 2019-2020 season, the prevailing market
prices for inputs and outputs were used (sale

of potato @ 20,000/ tonne).

Data analysis

Analysis of variance was done for
the information generated in FRBD using
TNAUSTAT statistical software (Manivannan,
2014). The significance of treatment differences
was compared through critical difference at
a 5 % level of significance (P = 0.05) and
interpretation of treatment results was made
according to Gomez and Gomez (1984).

RESULTS AND DISCUSSION

Plant growth characteristics

Potato plant growth parameters, including
plant height (cm), number of stems per plant,
and number of compound leaves per plant
of the potato were significantly affected
by nutrient omissions (Table 1) and potato
varieties, except for the number of stems
per plant. These results were significant for
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Table 1. Effect of nutrient omissions on growth attributes
of potato.

Treatments
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Fertilizer application rate (N)
Without N (100% PK) 35.49¢ 2,68 33.43° 40.65
Without P (100% NK) 4177  295° 39.00° 46.3%°
Without K (100% NP) 4243> 293> 4219 49.62°
100% RDF of NPK 49.12°  3.69° 4848 55.78
Unfertilized control (-NPK) 23.02¢  2.44c 26.81¢ 41.56°
Potato variety (V)

K.Girdhari 41.55° 288  39.77¢ 4523°
K. Megha 35.19°  3.00 36.19° 48.35
Analysis of variance
Nutrients 6.04 0.40 5.11 4.34
Varieties 3.82 NS 3.23 2.75
N x V NS NS NS NS

Within columns means followed by the same superscripts are
not significantly different at p 0.05, NS- non-significant.

both varieties in both seasons (p < 0.005).
The interaction effect of potato variety and
nutrient omission was not significant. The
results showed that -NPK omission produced
the shortest plants (23.02 cm) with the fewest
numbers of stems (2.44) and compound
leaves per plant (26.81 number). Conversely,
recommended NPK (T,) recorded the tallest
plant (49.12 cm), more stems (3.69 number)
and compound leaves per plant (48.48
number). This could be due to the availability
of all the essential nutrients that enhance
the growth of potato (Jatav et al., 2017). The
omission of N significantly reduced plant
height (35.49 cm) compared to the omission of
P and K (41.77 cm and 42.43 cm, respectively).
Therefore, the results suggested that nitrogens
plays a critical role in cell division and
vegetaive growth. This findings are in line
with Singh et al. (2020) and Yadav et al. (2020).
Similarly, the number of stems per plant (2.95
and 2.93) and compound leaves per plant

86

(39 and 42.19) un affected by omissions of P
and K suggesting these nutrients have less
influence on growth parameters.

Further, growth parameters such as plant
height, number of stems and number of leaves
were significantly lower in treatments where
N was omitted (- NPK and -N) compared
to those of treatments receiving nitrogen
(-P, -K, +NPK). In acidic, erosion-prone
soils of Meghalaya’s hilly terrains, Nitrogen
is the most limiting nutrient for potato
cultivation. Continuous farming in these area
has led to nitrogen losses due to leaching,
denitrification, and ammonia volatilization
(Bharti and Ram, 2023). Several authors have
found the impact of nutrient omission on
potato growth ( Singh et al., 2020; Yadav et
al., 2020; and Mugo et al., 2021), and these
studies explained the importance of N/P/K
on potato growth and development. The taller
plant (41.55 cm) and maximum number of
leaves (39.77) were recorded in K. Girdhari
and the shorter (35.19) and minimum
number of leaves (36.19) were found in K.
Megha. Both varieties had statistically similar
numbers of stems per plant production. Since
the environmental conditions during the
growing period were similar, the different
responses of the cultivars reflect the genetic
differences between the cultivars (Singh et
al., 2019).

Soil Plant Analysis Development
(SPAD) value

The SPAD readings indicated that
chlorophyll content was highest in the fully
fertilized treatment (+NPK), followed by
-K omission (49.62) and -P omission (46.39)
(Table 1). In contrast, -N omission recorded
the lowest chlorophyll content (40.65), which
was on par with unfertilized control (41.56).
These results reflect the nitrogen role in
chlorophyll synthesis and photosynthesis
efficiency (Jongschaap and Booij, 2004).
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SPAD or chlorophyll meter values increased
with increasing nitrogen levels (Singh et al.,
2019). Interestingly, the variety K. Megha
exhibited higher SPAD valus (48.35) than K.
Girdhari (45.23) suggesting varital differences
in nitrogen use efficiency.

Potato yield and yield components
respond to applied nutrients.

Potato tuber yield and its components
were significantly influenced by nutrient
omissions and different varieties used.
There was no significant interaction between
these factors, indicating that the response to
nutrients was consistent across the varieties.
The omission of N, P, and K had a significant
reduction in potato tuber yield (Fig. 2). The
ranking of total tuber yield and marketable
tuber yield under different nutrient treatments
was as follows: + NPK> -K >-P >-N >
-NPK. This indicates nitrogen is the most
yield-limiting nutrient for yield, followed by
phosphorus and potassium. Soil incorporation
of recommended NPK combined with farm
yard manure recorded the highest total
tuber yield (16.46 t ha') and marketable
tuber yield (12.32 t ha"), highlighting the
benefits of integrated nutrient management
in this region. Conversely,the lowest total
and marketable tuber yield was found in
-NPK (3.53 and 1.76 t ha') and -N (7.85 and
5.44 t ha') treatments, highlighting nitrogen
deficiency, consistent with earlier studies
(Singh et al., 2020; Yadav et al., 2020).

Tuber yield (T/ha)
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K. Girdhari produced a higher total and
marketable potato tuber yield(10.89 and 8.43)
compared to K. Megha (9.64 and 6.37 t ha™).
However, K. Girdhari recorded a lowest non-
marketable tuber yield (2.46 t ha-1) than K.
Megha (3.27 t ha™). These varietal differences
in yield and their components emphasize
the importance of selecting varieties that are
well adapted to local conditions. Overall, K.
Girdhari consistently outperforms K. Megha.

Both the total and marketable tuber
numbers showed the same pattern and their
characteristics were significantly lower in
-NPK omission and higher in no omission
(+NPK) treatment (Fig. 3). The recommended
NPK (T,) had the highest total number of
tubers (560.48 thousand ha) and marketable
tubers (339.68 thousand ha™) than -K (479.18
thousand ha' and 218.01 thousand ha), -P
(199.99 thousand ha' and 209.22 thousand
ha'), -N (128.36 thousand ha'! and 230.07
thousand ha™'), and -NPK (231.02 thousand
ha' and 50.46 thousand ha”) omission. The
appropriate and timely use of nutrients and
their combinations can improve plant growth
and yield (Kumar et al., 2023).

Yield response (t/ha) and yield loss (%)
of nutrients

The omission of nutrients significantly
influenced the tuber yield. Fig. 4 shows the
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Fig. 2. Effects of nutrient omission on total and marketable
tuber yield(t ha) of potato
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Fig. 3. Effects of nutrient omission on total and marketable
tuber number ("000 ha') of potato
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Yield response (t/ha)
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Fig. 4. Potato yield response (t ha'') as influenced by nutrient
omission and potato varieties.

differences in yield responses to different
nutrients across the seasons and varieties.
The total tuber yield of recommended NPK
was used as the target yield (16.46 t ha™).
The highest yield response (yield reduction
in nutrients omission) was recorded as -N
omission (8.61 t ha™), followed by -P omission
(5.65 t ha) and -K omission (3.78 t ha™'). The
nutrient response of K. Girdhari (8.56 t/
ha) was higher than K. Megha (6.92 t ha™)
in the unfertilized control compared to the
optimum fertilized treatment. This may be
due to K. Girdhari cultivar produces higher
yields than K. Megha with recommended
fertilization

The substanical yield loss observed in
-NPK (%) and -N (53%) omission indication
crital role of nitrogen in potato (Fig. 5).
Phosphorous and potassium omissions
caused moderate yield reductions (34 and
23%) reflecting their secondary but still
important roles. In Meghalaya, 81% of the
total cultivated area is acidic and phosphorus
(P) is the yield-limiting nutrient as it tends
to fix P in the form of iron and aluminium
phosphate (Sharma et al., 2006). Available
potassium status was low to medium in soils
of the northeastern region of India (Mandal et
al., 2013). These findings suggested that site
specific nutrient management is important
for optimizing yiled.
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Fig. 5. Potato yield loss (%) as influenced by nutrient omission
and potato varieties.

Agronomic efficiency (AE) and Partial
factor productivity (PFP) of nutrients

Indigenous soil productivity can be
estimated by using tuber yield from nutrient
omission treatments, highlighting nutrient
use efficiency and partial factor productivity
(PFP). The mean agronomic efficiency of N
(AEN) ranges from 52.17 to 92.32 kg tuber
kg' N applied (Fig. 6). The AEN of -K
omission (NP) was higher than -P omission
(NK). Phosphorus plays a crucial role for
enhancing AEN, as confirmed by Dua et al.
(2007), who found the optimal potato AEN to
be between 48-135 kg tuber kg™ nitrogen. The
mean agronomic efficiency for phosphorus
(AEP) ranged from 35.97 to 107.17 kg tuber
kg’ P,O,, while potassium (AEK) ranged
from 71.94 to 215.41 kg tuber kg' K,O and
the lowest AEP and AEK were recorded in

Agronomic Efficiency (AE)

300.00 uAEN (kg kg-1 N)
AEK (kg ke-1 K20,
250.00 (ke ke )

200.00 I

150.00

u AEP(kg kg-1 P205)

100.00

i i i i ii ii

0.00

K.Girdhari  K.Megha
Variety

Nutrient

Fig. 6. Agronomic Efficiency (AE) as influenced by nutrient
omission and potato varieties.
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—-N omissions. Fully fertilization (+NPK) led
to the highest AEN, AEP, and AEK values of
92.32,107.71, and 217.41 kg kg™, respectively.
Similar results on the agronomic efficiency
of potato by Singh et al. (2020) confirmed
the highest reduction of AEP and AEK in
nitrogen-omitted soils in Gwalior, India.

Partial factor productivity (PFP) measures
crop productivity per unit of nutrient applied.
Balanced fertilization (+NPK) increased PFP
of N, P, and K (117.54, 137.14,274.27 kg kg™)
(Fig. 7). The PFP of nitrogen was higher
when potassium was omitted (90.53 kg
kg' N) compared to phosphorus omission
(7739 kg kg'). When K was omitted, the
PFP of P showed improvement compared
to the omission of N (105.61 and 65.40 kg
kg' P,O,,). On the other hand, when P was
omitted, the PFP of K increased compared
to the omission of N (180.59 and 130.80 kg
kg' K,O, respectively). Singh et al. (2020)
found that phosphorus positively affected
nitrogen uptake. Additionally, K. Girdhari
outperformed K. Megha in AEN, AEP, AEK,
and PFP. According to Dua et al. (2007), the
cultivar showed differential responses to AE
and PFP for N application.

Economics

Table 2 presents the economics of
potato cultivation under different nutrient
omission treatments. Cultivation and seed

Partial Factor Productivity (PFP)

300 I
250

150 I I
100 I I
=il TINT
0

K NP NPK K.Girdhari K.Megha

PK N
Nutrient Variety

®PFPN (kgkg-1N) = PFPP(kg kg-1 P205) = PFPK(kg kg-1 K20)

Fig. 7. Partial Factor Productivity (PFP) as influenced by
nutrient omission and potato varieties.
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Table 2. Effect of nutrient omission on the economics of
potato cultivation.

Treatments Economic parameters (Rs/ha) B:C

ratio

Cost of Gross Net
cultivation returns returns

Without N (100% PK) 166722 156960 9761 0.93
Without P (100% NK) 161353 216200 54847  1.34
Without K (100% NP) 166558 253400 86842  1.52
100% RDF of NPK 168566 329125 160559  1.95
Unfertilized control 135000 70600 64400 0.52

costs remained the same for all treatments
except fertilizer. The results showed that
nitrogen omission had the highest economic
loss compared to P and K nutrient omission,
indicating that nitrogen is more crucial for
potato yield. Recommended NPK fertilization
(T, recorded the highest cost of cultivation
(R168566 ha'), net returns (R160559 ha)
and (B:C) ratio (1.95) compared to nutrient
omissions and unfertilized control. Unfertilized
(-NPK) and N omission (PK) treatments are
unprofitable due to lower tuber yield, resulting
in losses in net income and Benefit-Cost ratio
(0.52 and 0.93 values). The next best profits
were obtained by omission of K followed by
P. Therefore, nutrient application (NPK) can
maximize the economic returns, particularly
in nutrient-exhaustive crops like potato.

CONCLUSION

The current study has adopted an
omission technique to determine the
importance of nitrogen (N),phosphorous (P)
and potassium (K) in potato production in
the acidic soil of the Shillong, NEH region,
Meghalaya. The results revealed that nitrogen
is the most critical nutrient for growth and
yield of potato, followed by phosphorus and
potassium with average yield reductions of
53%, 34% and 23%, respectively, when these
nutrients were omitted. Application of 140 kg
N, 120 kg P,O, and 60 kg K,O ha™ along with
farm yard manure significantly improved
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potato productivity (16.46 t ha), higher yield
response (12.92 t ha') profitability (160559
ha'). This study highlights the importance
of integrated nutrient management with
organic manures, especially this region was
prone to nutrient losses. Farmers should
be encouraged to adopt soil test-based
fertilizer application to sustain soil health
and improving productivity, profitability
and nutrient use efficiency of potato. Future
research should focus on long-term nutrient
studies, the use of precision technologies
to optimize fertilizer application and
development of location specific nutrient
management protocols for hill agriculture.
Integrating these approaches can improve the
sustainability and profitability of the potato
farming system in the North East hilly region
and similar agroecological zones.

ACKNOWLEDGEMENTS

The authors are grateful to the Indian
Council of Agricultural Research and ICAR-
Central Potato Research Institute Shimla, India,
for providing financial support for the project
“Integrated nutrient and water management
for improved productivity of potato” and
the necessary facilities for conducting the
experiments.

LITERATURE CITED

Ahmed A, Zaki M, Shafeek M, Helmy Y, El-Baky MA
(2015) Integrated use of farmyard manure and
inorganic nitrogen fertilizer on growth, yield and
quality of Potato (Solanum tuberosum L.). International
Journal of Current Microbiology and Applied Sciences
4:325-349.

Bharti C and Ram V (2023) Growth and productivity of
rice as influenced by nitrogen levels and its split
application in North Eastern Hilly Region. Annals
of Agricultural Research New Series 44 (2): 148-152.

Chulet H, Anantharaman M, Shanpru E and Prain G
(2017) Potato Production, Marketing, and Utilization
in Meghalaya, India: Results of a Value Chain
Assessment. Food Resilience through Root and Tuber
Crops in Upland and Coastal Communities of the

90

Asia-Pacific (FoodSTART+). International Potato
Center (CIP). Laguna, Philippines.

Dua VK, Govindakrishnan PM, Lal SS and Paul Khurana
SM (2007) Partial factor productivity of nitrogen in
potato. Better Crops 91 (4):26-27.

Gupta VK, Shantanu Kumar, Sah Uma, Kumar Shiv and
Singh PH (2004) Quality Seed Potato Production
in NEH Region of India. Technical Bulletin No. 62.
Shimla, H.P. India: Central Potato Research Institute
(Indian Council of Agricultural Research).

Hopkins BG, Horneck DA, MacGuidwin AE (2014)
Improving phosphorus use efficiency through potato
rhizosphere modification and extension. American
Journal of Potato Research 91:161-174. https://doi.
org/10.1007 /s12230- 014-9370-3

Jatav AS, Kushwah SS and Naruka IS. 2017. Performance
of Potato varieties for growth, yield, quality and
economics under different levels of nitrogen.
Advances in Research 9(6): 1-9.

Jongschaap EER and Booij R (2004) Spectral
measurements at different spatial scales in potato:
relating leaf, plant and canopy nitrogen status.
International Journal of Applied Earth Observation
and Geoinformation,5(3):205-218. https://doi.
org/10.1016/j.jag.2004.03.002.

Kadian MS, Lotha NE, Girish BH, Ilangantileke S, Ortiz
O, Sah U, Kumar S, Pandey SK and Dkhor S (2010)
A Baseline study on potato seed production systems
in Meghalaya and Nagaland states of Northeast
India. International Potato Center (CIP), Lima, Peru.
Working Paper -2. P.21

Kharumnuid P, Devarani L, Singh R], Singh R and
Hemochandra L (2022) Extent of Adoption of
Recommended Potato Production Technologies
in Meghalaya. International Journal of Plant & Soil
Science 34(23): 594-600.

Koch M, Naumann M, Pawelzik E, Gransee A and Thiel H
(2020) The Importance of Nutrient Management for
Potato Production Part I: Plant Nutrition and Yield.
Potato Research 63, 97-119. https://doi.org/10.1007 /
s11540-019-09431-2.

Kumar A, Verma VS, Sharma DK and Mishra AK (2023)
Effect of row proportions, organic and inorganic
nutrient sources on growth and yield of Potato
(Solanum tubersoum L.) cultivars. Indian Journal of
Agronomy 68 (2): 205-210.

Kumar M, Baishaya LK, Ghosh DC, Gupta VK, Dubey
SK, Das A and Patel DP (2012) Productivity and

Potato J 52 (1): January - June, 2025



soil health of Potato (Solanum tuberosum L.) field
as influenced by organic manures, inorganic
fertilizers and biofertilizers under high altitudes of
Eastern Himalayas. Journal of Agricultural Science
4(5): 223-234.

Kumar M, Baishya LK, Ghosh DC and Gupta VK (2011)
Yield and quality of potato (Solanum tuberosum)
tubers as influenced by nutrient sources under
rainfed condition of Meghalaya. Indian Journal of
Agronomy 56 (3): 260-266.

Kumar S, Uma Sah, Gupta VK, Pandey NK, Deka CK
and Baishya LK (2005) On-farm assessment of the
application of bio-fertilizers in potato production in
east khasi hill district of Meghalaya. Potato Journal
32 (3-4): 227-228.

Mandal D, Dey SK and Baruah TC 2013. Status of
major nutrients in rubber soils of North-East India
in relation to soil acidity. Annals of Plant and Soil
Research 15(1): 23-26

Manivannan,N. (2014). TNAUSTAT-Statistical package.
https:/ /sites.google.com/site/tnaustat

Mugo JN, Karanja NN, Gachene CK, Dittert K, Gitari
HI, Schulte-Geldermann E and Tejada MM (2021)
Response of potato crop to selected nutrients
in central and eastern highlands of Kenya.
Cogent food and agriculture, 7:1898762.https://doi.
org/10.1080/23311932.2021. 1898762

Nagar BL, Bairwa K, Singh ] and Yadav DL (2023)
Validation of QUEFTS model for nutrient

Potato J 52 (1): January - June, 2025

Effect of nutrient omission on growth and yield of potato

management of Potato (Solanum tuberosum) in
humid south-eastern plains of Rajasthan. Indian
Journal of Agricultural Sciences 93 (7): 786-789.

Sharma PD, Baruah TC, Maji AK and Patiram (2006)
Management of acid soils of NEH Region. Indian
Council of Agricultural Research, Krishi Anusandhan
Bhavan, Pusa Campus, New Delhi, Pp: 45-60.

Singh SP, Sharma SK, Dua VK, Sharma J, Sadawarti MJ,
Roy S, Gupta SK and Chakrabarti SK (2020) Potato
productivity and nutrient use efficiency as influenced
by NPK fertilizer omissions in central India. Potato
Journal 47 (2): 202-209.

Singh SP, Kumar M, Dua VK, Sharma SK, Sadawarti
M] and Roy S (2019). Leaf chlorophyll meter- a
non-destructive method for scheduling nitrogen in
potato crop. Potato Journal 46 (1): 73-80.

Trehan, S. P., Pandey, S. K. & Bansal, S. (2009). Potassium
Nutrition of the Potato Crop - the Indian Scenario.
e-ifc -19:2-9.

Yadav SK, Singh RK, Singh SK, Sarala Yadav and Bakade
RR (2020) Site Specific Nutrient Management in
Potato through Nutrient Omission Plot Technique.
Journal of Agri Search 7(2):59-62.

Zebarth B] and Rosen CJ (2007) Research perspective
on nitrogen bmp development for potato. American
Journal of Potato Research 84:3-18. https://doi.
org/10.1007 /BF02986294.

(MS Received : December 27, 2024; Accepted : October
10, 2025)

91



