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Abstract    A  field experiment was conducted on

sandy loam soil during  rabi season of 2014-15 to

study the effect of three levels of nitrogen (75, 150,225

kg/ha) and four levels of potassium (50, 100, 150 and

200 kg/ha) on growth attributes, tuber yield and tuber

population of potato. Tuber yield was significantly

increased with increased N and K application. Maxi-

mum tuber yield was recorded under treatment with

225 kg N/ha and 200 kg K
2
O/ha (30.45 t/ha) which at

par to treatment with 225 kg N/ha and 150 kg N/ha

(30.21 t/ha) and minimum tuber yield of 12.31 t/ha was

recorded under control plot (N
0
K

0
). Tuber size was

also influenced by increasing potassium levels under

all potato grades i.e. 25-50g, 50-75g and >75 g.

Keywords   Nitrogen, Potassium, Growth attributes,

Yield.

Introduction

Potato production depends on many factors, among

them judicious application of N and K plays vital role.

Nitrogen is first limiting nutrient in potato production

that greatly influences crop growth and tuber yield. A

mature crop of potato yielding 25-30 t/ha removes

120-140 kg N/ha [1]. Nitrogen is an essential constitu-

ent of various amion acids, proteins, nucleic acids,

enzymes and play important role in plant metabolism.

Therefore, application of N in the form of fertilizers

becomes indispensable to meet nitrogen requirement

of crop. In contrast to N, potassium application has

been neglected by majority of farmers in our country

resulting in continual depletion of soil K. Although,

potassium is also known as “Quality element” be-

cause of influence on size, shape, texture of potato.

Potassium removal from crop is also high. Potato of-

ten acts as indicator crop for potassium deficiency

and it play a important role in enzyme activation, wa-

ter regulation, translocation of assimilates, protein and

starch synthesis [2]. Keeping in view the significance

of nitrogen and potassium on productivity of potato,

experiment was conducted to study the effect of ni-

trogen and potassium levels on potato yield and eco-

nomics.

Materials and Methods

A  field experiment was conducted on sandy loam soil

of TCA, Dholi farm during rabi season of 2014-15.
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The experiment was laid out in randomized block de-

sign with three replications and thirteen treatments.

Three levels of nitrogen (75,150 and 225 kg N/ha) and

four levels of potassium (50,100,150 and 200 kg K
2
O/

ha) were in all combination to make up all thirteen

treatments along with an absolute control treatment

in which no fertilizers were used. Phosphorus was

used as per recommended dosage i.e. 90 kg P
2
O

5
/ha

for all treatments except control plot. Nitrogen was

supplied through use of urea in three split applica-

tions 50% basal + 25% at 30 DAP + 25% at 60 DAP

and potassium and phosphorus were supplied by

using fertilizer muriet of potash and di-ammonium

phosphate as basal application. The soil of experi-

mental plot was alkaline in reaction having a pH of

8.32, low in organic carbon content 0.47%, available

nitrogen 207 kg N/ha, available K
2
O 18.52 kg K

2
O/ha

and available P
2
O

 5 
107.74 kg/ha. Well sprouted tuber

of potato cv Kufri Ashoka of uniform size weighing

30-40g were planted during second week of Novem-

ber. Tuber was covered with 10-12 cm soil layers after

planting. Dehaulming was practiced in all plots at 80

DAS  and crop was harvested at 08-10 days after

dehaulming. The observations on growth and yield

were recorded following the standard procedures.

Yield parameters, aggregate and grade-wise tuber yield

and tuber numbers of all grades namely very small

(<25 g), small (25-50g), medium (50-75g) and large

(>75g)  size  tubers  were  recorded  separately at

harvest.

Results and Discussion

Growth parameters

Plant emergence (%) was not influenced by different

nitrogen and potassium levels. Percent  plant emer-

gence ranged from 93.02 to 98.07%. Application of

nitrogen and potassium has significant effect on plant

height, number of leaves per plant and LAI at differ-

ent growth stages. Increased N and K
2
O levels pro-

moted plant height, increased the number of leaves

per plant and consequently LAI at different growth

stages as compared to control (00 kg N/ha + 00 kg

K
2
O/ha). Highest plant height, maximum number of

leaves, LAI was recorded under treatment with high-

est level of N and K
2
O. i.e. treatment T

13 
and it was at

par with treatment T
12

 (Table 1).

This might be due to effect of nitrogen on pro-

moting growth to enhanced synthesis of protein,

amino acids and enzymes which are responsible for

cell division and cell elongation. Potassium also plays

important role in tissue water relationship,  aids in

photosynthesis resulting in better foliage growth [3].

Tuber yield and tuber population

Nitrogen and potassium application had significant

Table 1.  Effect of different treatments on growth parameters and yield attributing characters.

                                Plant           Plant         Shoots/       Leaves/         Leaf area index            Bulking rate         Dry matter

                             emergence      height        plant           plant         At 60        At 75     At 60-75       At 75-   accumulation

Treatments               (%)              (cm)         (No.)          (No.)          DAP         DAP         DAS         harvest      (g/plant)

T
1
 = N

0
+K

0
93.02 31.42 3.07 28.87 1.98 2.21 3.95 1.22 47.63

T
2
 =N

75
+K

50
93.40 32.36 3.22 30.05 2.41 2.49 4.92 1.69 52.27

T
3
=N

75
+K

100
93.80 34.27 3.59 31.90 2.53 2.54 5.10 1.75 52.85

T
4
=N

75
+K

150
93.56 35.68 3.78 33.40 2.59 2.65 5.54 1.78 53.71

T
5
=N

75
+K

200
92.67 37.99 3.90 34.19 2.60 2.74 5.77 1.83 55.11

T
6
=N

150
+K

50
93.88 39.04 4.10 35.53 2.67 2.93 7.03 1.87 59.94

T
7
=N

150
+K

100
93.19 39.10 4.63 36.07 2.70 3.01 7.25 1.93 60.67

T
8
=N

150
+K

150
94.62 39.78 4.97 36.98 2.89 3.09 7.49 2.01 61.95

T
9
=N

150
+K

200
96.57 40.47 5.11 37.41 3.09 3.45 7.76 2.12 63.04

T
10

=N
225

+K
50

95.84 41.25 5.85 38.15 3.23 3.77 8.87 2.31 68.88

T
11

=N
225

+K
100

96.87 41.52 5.90 39.00 3.61 4.01 8.92 2.39 69.74

T
12

=N
225

+K
150

97.65 42.09 6.25 41.10 3.73 4.13 9.09 2.54 71.65

T
13

=N
225

+K
200

98.07 44.16 6.37 41.55 3.99 4.47 9.27 2.68 72.86

SEm ± 1.80 1.72 0.16 0.87 0.05 0.09 0.11 0.04  0.43

CD (p = 0.05)  NS 5.05 NS 2.56 0.14 0.28 0.33 0.12 1.27
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Table 2. Effect of different treatments on grade-wise tuber yield (t/ha) and tuber number (per plant) of potato.

                             Grade-wise tuber yield (t/ha)                                 Grade wise number of tubers per plant

                                                                             Total fresh                                                          Total number    Harvest

Treatments          <25g   25-50g    50-75g    >75g     tuber        <25g      25-50g      50-75g    >75g    of tubers          index

                                                                             yield (t/ha)                                                           /plant (No.)        (%)

T
1
=N

0
+K

0
4.29 2.93 2.53 2.56 12.31 2.61 1.40 1.21 0.78 6.00 59.18

T
2
=N

75
+K

50
4.27 3.54 4.39 4.15 16.35 2.34 1.94 2.16 1.10 7.54 61.98

T
3
=N

75
+K

100
3.94 4.00 4.98 4.93 17.85 2.36 2.10 2.32 1.22 8.00 63.24

T
4
=N

75
+K

150
4.09 4.09 5.28 5.45 18.91 2.41 2.33 2.48 1.34 8.56 64.28

T
5
=N

75
+K

200
4.26 4.22 5.45 5.59 19.52 2.40 2.51 2.78 1.51 9.20 64.91

T
6
=N

150
+K

50
3.77 5.74 6.39 6.75 22.65 2.29 2.97 3.21 2.05 10.52 65.64

T
7
=N

150
+K

100
3.64 6.17 6.91 7.49 24.31 2.23 3.08 3.30 2.29 10.90 66.51

T
8
=N

150
+K

150
3.71 6.22 7.53 7.51 24.97 2.11 3.26 3.38 2.41 11.16 66.99

T
9
=N

150
+K

200
3.75 6.31 7.75 7.63 25.44 2.09 3.42 3.44 2.55 11.50 67.43

T
10

=N
225

+K
50

3.34 6.70 8.41 7.68 26.13 2.02 3.51 3.72 3.00 12.25 67.53

T
11

=N
225

+K
100

3.31 6.95 8.85 8.41 27.52 1.94 3.59 3.79 3.07 12.39 68.48

T
12

=N
225

+K
150

3.30 8.14 9.48 9.29 30.21 1.92 3.64 3.86 3.12 12.54 70.15

T
13

=N
225

+K
200

3.34 8.19 9.57 9.35 30.45 1.91 3.73 3.98 3.15 12.77 70.31

SEm ± 0.24 0.41 0.24 0.32 0.79 0.06 0.07 0.06 0.04 0.05 0.58

CD (p=0.05) NS 1.21 0.69 0.92 2.32 0.17 0.21 0.19 0.12 0.17 1.70

effect on gradewise tuber yield, tuber yield as well as

total tuber yield and tuber number (Table 2). The tu-

ber yield increased with increasing levels of nitrogen

and potassium. Potato yield was 12.31 t/ha with treat-

ment combination N
0
K

0
 and 30.45 t/ha with best treat-

ment.

Similarly number of tubers of different grades

also increased significantly except for <25g grade size

tuber. However higher tuber yield and tuber number

was recorded at Nitrogen 225 kg/ha and 200 kg/ha of

potassium, which was significantly higher than all

treatments except T
11

 (Table 2).

Nitrogen contributes to the yield by increasing

number of tubers and potassium by increasing size of

tubers [4].  Similarly Moinuddin et al. [5] also ob-

served increase in potato tuber yield due to potas-

sium application upto 120 kg/ha. It might be due to

contribution of potassium to photosynthesis, phloem

loading and translocation as well as due stimulating

effect of nitrogen on amion acids and protein synthe-

sis [5].

The harvest index increases with increase in ni-

trogen and potassium levels and was recorded high-

est under treatment T
13

-70.31%, which was at par to

T
12

-70.15% and minimum was recorded under control

plot (Table 2). Kavvadias et al. [6] also reported in-

crease in harvest index with nitrogen and potassium

application over control.

Conclusion

On the basis of experiment result it can be concluded

that application of 225 kg N/ha along with 200  kg

K
2
O/ha can gives maximum tuber yield.
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