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Potato is one of the leading commercial 
crops of Kashmir valley and is cultivated on 
an area of about 2500 ha with the production 
and productivity of 32.5 thousand t and 13 
t/ha, respectively (Anonymous, 2009). Being 
a heavy feeder of nutrients, potato requires 
high amount of nitrogen, phosphorus and 
potassium. Chemical fertilizers are the main 
source of nutrients used for potato cropping. 
However, continuous dependence on chemical 
fertilizers causes nutritional imbalance and 
adverse effects on physico-chemical and 
biological properties of the soil. Integrated 
nutrient management (INM) is a better 
approach for supplying nutrition or food to 
the crop by including organic and inorganic 
sources of nutrients (Arora, 2008). Keeping 
the facts in view, the present investigation 
was planned to find out the appropriate 
combination of organic and inorganic sources 
of nutrients and bio-inoculants for improving 
yield of potato under temperate condition of 
Kashmir valley.

A field experiment was carried out on 
integrated nutrient management of potato cv. 
Shalimar potato 1 at the SKUAST-Kashmir, 
Shalimar (Srinagar), J & K for two consecutive 
years (2008 and 2009). It lies at 340.08 N 
latitude and 740.83 E longitudes with an 
altitude of 1587 m above mean sea level. The 

experiment consisted of six combinations of 
inorganic, organic and bio-fertilizers namely 
N1 (RDF 160:100:100, N, P2O5: K2O kg/ha), 
N2 (75% RDF + 20 t FYM/ha), N3 (75% RDF 
+ 8 t vermicompost/ha), N4 (75% RDF + 
Azotobacter + PSB), N5 (75% RDF + 20 t FYM/
ha + Azotobacter + PSB) and N6 (75% RDF + 8 
t vermicompost/ha + Azotobacter + PSB). The 
experiment was laid out in randomized block 
design with four replications. The plot size was 
3.6 x 3.6 m. The soil of the experimental field 
was silty clay loam having pH 6.89, electrical 
conductivity 0.26 ds/m, organic carbon 0.89% 
and available NPK of 234.30, 21.30 and 171.00 
kg/ha, respectively. Applied FYM contained 
0.5% N, 0.2% P2O5 and 0.5% K2O whereas 
vermicompost contained 2.5% N, 0.5% P2O5 and 
0.6% K2O. Half dose of nitrogen and full doses 
of phosphorus and potassium were applied 
as basal dressing through urea, single supper 
phosphate and muriate of potash, respectively. 
The remaining half dose of nitrogen was applied 
as top dressing at first earthing up. Potato tubers 
were planted in the ridges 60 cm apart with 
plant to plant distance of 20 cm in the last week 
of March. The data of two experimental seasons 
were pooled and subjected to the standard 
statistical techniques for analysis of variance 
to test the significance among the treatments 
(Gomez and Gomez, 1984).
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Various treatments of organic and inorganic 
nutrient combinations had significant effect 
on yield and related parameters (Table 1). 
The maximum tuber yield in both the years 
(32.71 t/ha) was recorded with N6 followed 
by N5 which was however statistically at par 
with N6. However, the minimum yield (27.62 
t/ha) was obtained in N4 led by application 
of 100% RDF that produced 29.60 t/ha of 
potato tubers. Response of potato to different 
treatments in terms of tuber yield ranged from 
0.331 to 0.392 kg/hill in N4 and N6 treatments, 
respectively. These results are in conformity 
with the findings of earlier workers (Kumar 
et al., 2001). Comparable results were also 
reported in a recent communication (Kumar 
et al., 2011).

So far as biological yield is concerned, 
N6 again gave the maximum biological yield 
with 46.59 t/ha followed by N5 (44.97 t/ha) 
whereas the minimum biological yield (39.61 
kg/ha) was recorded in N4 followed by N1-
100% RDF (41.99 t/ha). Earlier studies also 
reported an improvement in biological yield 
of potato with the application of vermicompost 
and biofertilzers (Mohapatra et al., 2008; Kumar 
et al., 2011). However, the earlier trend was 
not followed in case of harvest index and it 
was higher (70.97%) with N3 (75% RDF + 8 t 

vermicompost/ha) followed by 70.52% in N2, 
70.49% in N1 and 70.29% in N5 and N6 with 
minimum of 69.68% in N4.

The higher tuber as well as biological 
yield achieved in N6 and N5 might be due to 
the integration of inorganic, organic and bio 
fertilizers sources of nutrients that might have 
improved the physico-chemical conditions of 
the soil and nutrient availability to the plants. 
However, the other treatments, from N1 to 
N4, were not having the integration of all the 
three components together and lacking one or 
the other. Moreover, the variation in harvest 
index in different treatments is an indicative of 
some imbalance in shoot growth and supply 
of assimilates to the tubers. 

Ranking of tubers in terms of grades 
revealed that nutrient management practices 
significantly influenced the number of 
different grades of potato tubers. Highest 
number of total tubers/hill (10.15) as well 
as ‘A’, ‘B’ and ‘C’ grades of tubers viz. 2.37, 
4.31 and 3.53, respectively, were recorded in 
T6 followed by T5 with 9.42, 2.14, 3.95 and 
3.33 number of total, ‘A’, ‘B’ and ‘C’ grades 
of tubers, respectively. The lowest number 
of total (7.23) as well as ‘A’ (1.55), ‘B’ (3.10) 
and ‘C’ (2.50) grades of potato tubers were 

Table 1. Effect of integrated nutrient management on biological yield, harvest index (%) and tuber yield of potato.

Treatment Tuber yield Biological 
yield (t/ha)

Harvest 
index (%)

Total tubers  
(No./hill)

Number of tubers per hill

t/ha kg/plant Grade ‘A’ Grade ‘B’ Grade ‘C’

N1 29.60 0.355 41.99 70.49 8.00 1.65 3.50 2.85

N2 30.21 0.363 42.83 70.52 8.61 1.85 3.68 3.10

N3 30.94 0.370 43.59 70.97 9.08 1.96 3.87 3.30

N4 27.62 0.331 39.61 69.68 7.23 1.55 3.10 2.50

N5 31.63 0.379 44.97 70.29 9.42 2.14 3.95 3.33

N6 32.71 0.392 46.59 70.29 10.15 2.37 4.31 3.53

SE(m)± 2.87 0.005 9.0 0.22 0.20 0.06 0.11 0.13

CD (0.05) 8.26 0.016 25.64 0.63 0.57 0.19 0.33 0.38

N1 = RDF (160:100:100 N P K Kg/ ha); N2 = 75% RDF+20 t/ha FYM; N3 = 75% RDF+8 t/ha VC; N4 = 75% RDF+A and PSB; N5 
= 75% RDF+20 t/ha FYM+A and PSB; N6 = 75% RDF+8 t/ha VC+A and PSB; RDF=recommended doses of fertilizers; FYM = 
Farmyard manure; VC = vermicompost; A = Azotobacter; PSB = phosphorus solublizing bacteria.



Sumati Narayan, Raihana H Kanth, Raj Narayan, Farooq A Khan, Parmeet Singh and Shabir U Rehman

86 Potato J 40 (1): January - June, 2013

obtained under N4 treatment followed by N1 
giving of 8.00, 1.65, 3.50 and 2.85 number of 
total, grade ‘A’, ‘B’ and ‘C’ tubers, respectively. 
Such type of crop response to different 
nutrient management practices could again 
be attributed to the variable physico-chemical 
and biological health status of the soil due to 
various treatments.

The results showed that integrated use 
of inorganic and organic sources of nutrients 
significantly improved the yield of potato. 
Application of biofertilizers gave the additional 
benefits and vermicompost proved better 
than FYM in improving the yield of potato 
Shalimar-1. Thus, integrated approach of 
nutrient management, particularly 75% RDF+8 
t/ha vermicompost +Azotobacter and PSB can 
be recommended for getting the enhanced 
yield of potato under temperate condition of 
Kashmir valley.
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