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ABSTRACT

Field experiment was conducted in three consquitive summer seasons of 2005 to 07 at Shillong,  Meghalaya to
study the effect of integrated nutrient management on productivity, storage and quality of potato (Solanum
tuberosum L.) under rainfed condition. The experiment was laid out in a split plot design with eight nutrient man-
agement practices [organic manures, viz. farmyard manure (FYM), poultry manure (PM), vermicompost (VC) and
their combinations with inorganic fertilizers] in the main–plots and seed treatment with three biofertilizers (Azoto-
bacter, PSB and Azotobacter + PSB) in the sub-plots. The results showed that the crop receiving 50% of the rec-
ommended dose of NPK through inorganic fertilizers and remaining 50% recommended dose of N (RDN) through
organic manures (FYM, PM or VC) or 100% recommended dose of NPK  (120 kg N, 120 kg P

2
O

5
 and 60 kg K

2
O/

ha) through inorganic fertilizers alone favorably influenced yield of different grades tubers and total tuber yield.
Seed treatment with combination of Azotobacter and phosphorus solubilising bacteria proved better in enhancing
the tuber yield, as compared to sole treatment of either Azotobacter or PSB. Three years pooled yield revealed
that integrated application of 50% recommended dose of NPK through inorganic sources and 50% RDN through
PM recorded highest tuber yield (22.73 t/ha), closely followed by 100% NPK through inorganic fertilizers (22.20 t/
ha), which were 228% and 223% higher over the control respectively. Maximum dry matter content (20.29%) and
specific gravity (1.084) were found in treatment with 100% RDN through organic manures. Protein content was
found 10.18%  in the combination of 50% RDN through FYM and 50% recommended dose of NPK through inor-
ganic fertilizers. Use of biofertilizers for seed treatment did not cause much variation in dry matter content, specific
gravity and protein content.  Physiological loss in weight, decay loss, total weight loss were recorded maximum
with 100% recommended dose of NPK and minimum in the combination of 50% RDN through VC and 50% recom-
mended dose of NPK through inorganic fertilizers.
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Potato is one of the major world food crops. Potato
contributes to world food basket just after rice, wheat and
maize. It contains 20.6% carbohydrates, 2.1% protein,
0.3% fat, 1.1% crude fibre and 0.9% ash. It also contains
good amount of essential amino acids like leucine, tryp-
tophane and isolucine (Paul Khurana and Naik, 2003). In
green revolution, intensive use of synthetic agrochemicals,
such as fertilizers and pesticides with adoption of nutrient
responsive high yielding varieties of crops has boosted the
production to a great extent. Of late, concern has been
raised time and again over its adverse effects on degrada-
tion of soil health, environment and food quality. There is
an urgent need to minimize the environmental degradation
as much as possible and restore the productivity of de-
graded soils. Integrated nutrient management is one of the
options to achieve this goal.

Organic foods are generally considered healthier than
conventionally grown products. The demand for organic
products is gradually increasing. Several agronomic fac-
tors affect potato yield and quality. Organic farming has
potential for reducing some of the negative impacts of
conventional agriculture to the environment and an option
to restore the productivity degraded soils (Ghosh et al.,
2007). Kumar et al. (2005) recorded prolonged effect of
organic manures on fertility and soil moisture balance. It
also reduces the chemicals needed for pest control, besides
improve soil physical properties in long run. But organic
farming alone may not meet the requirements of agricul-
tural productivity and solve food, fodder and energy prob-
lems. Proportionate combination of organic and inorganic
sources of plant nutrients has been found to be the best
option for increasing productivity and maintaining
sustainability in crop production. As no single source is
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capable of supplying the required amount of plant nutri-
ents, integrated use of all sources of plant nutrients is a
must to supply balanced nutrition to the to the crops
(Arora, 2008). The present study was under taken to inves-
tigate the effect of integrated use of organic manures, in-
organic fertilizers and biofertilizers on post harvest qual-
ity of potato tuber with respect to grade, total  tuber yield,
dry matter content, specific gravity, protein content and,
also to study the storage behavior of tuber, viz. physiologi-
cal loss in weight, decay loss and sprouting.

MATERIALS AND METHODS

A field experiment (2005 to 2007) was laid out in a split
plot design with eight nutrient management in main–plots
and three seed tuber treatment with bio-fertilizers in sub–
plots and replicated thrice. Nutrient management practices
were  Control, 100% recommended dose of nitrogen
(RDN) through FYM, 100% RDN through poultry ma-
nure (PM), 100% RDN through vermicompost (VC), 50%
recommended dose of NPK through inorganic fertilizers +
50% RDN through FYM, 50% recommended dose of
NPK through inorganic fertilizers + 50% RDN through
poultry manure(PM), 50% recommended dose of NPK
through inorganic fertilizers + 50% RDN through
vermicompost (VC),  100% recommended dose of NPK
through inorganic fertilizers and biofertilizers seed tbers
treatment were with Azotobacter, phosphate solublising
bacteria (PSB) and Azotobacter + PSB. ‘Kufri Giriraj’
potato hybrid was sown in March and harvested in the
month of July in all the three years. The average duration
of the crop was 120 days. FYM 23.0 t/ha, PM 8.0 t/ha and
VC 10.0 t/ha were used to supply 100% RDN (120 kg N/
ha) to the potato crop.

For seed tubers treatment, half kg each of Azotobacter
and PSB biofertilizers were dissolved in 40 litres of water
separately. Slurry was prepared by boiling 2 kg jaggary in
one litre of water. After cooling, it was added to each so-
lution of biofertilizers. In case of combined application of
both the biofertilizers, 250 g of each biofertilizer were dis-
solved in 40 litres of water and added to the jaggary solu-
tion. In this way three solutions of biofertilizers (solution
of Azotobacter, solution of PSB and solution of Azoto-
bacter + PSB) were prepared. ‘Kufri Giriraj’ potato tubers
were dipped in the biofertilizer solution for 30 minutes as
per treatment and shade dried.

The tubers were planted at 20 cm apart in the furrows
of 60 cm distance and covered immediately after planting.
Well decomposed FYM, PM and VC as per treatment
were applied 15 days before final land preparation. Half
dose of N and full dose of P and K were applied as per
treatment as basal dose before planting. The earthing up
was done at 35 days after planting along with weeding to

facilitate the development of tubers at the stolon tips. Dur-
ing earthing up the remaining nitrogen dose was side
dressed and mixed thoroughly with the soil. Except late
blight there was no major incidence of insect pest and dis-
ease. For controlling of late blight disease two sprays of
mancozeb and one spray of ridomil MZ (metalaxyl +
mancozeb) were sprayed. The crop was harvested manu-
ally at maturity in bright sunny day. All the tubers were
dried and graded in shade and their weight and number
were recorded as grades A (50g and above), B (30-50 g)
and C (less than 30 g). Tuber yield of different plots were
estimated and converted into ton/hectare. Dry matter con-
tent, specific gravity and protein content as per method
described by Ranganna (1995). Potato tubers (medium
sized 5 kg) harvested from each treatment was kept at
room temperature (22 ±2°C and 85±5% RH) for 120 days.
Quality of tubers were evaluated in terms of physiological
loss in weight (PLW, %), decay loss (%), total weight loss
(%) and sprouting (%) during the storage.

RESULTS AND DISCUSSION

Grade-wise and total tuber yield
There was significant effect of nutrient management

practices on grade–wise tuber yield of potato during all the
three years. In general, there was maximum production of
‘B’ grade tubers followed by grade ‘A’ and ‘C’. Integrated
use of 50% recommended dose of NPK (RDNPK)
through inorganic fertilizers and remaining 50% RDN
through organic sources (FYM, PM or VC) and applica-
tion of RDNPK through inorganic fertilizers recorded
higher  tuber yield of all grades (grade A, B and C) which
were significantly greater than other fertility treatments
during all the three years. Highest tuber yield of different
grades were obtained with the application of 50 %
RDNPK through inorganic fertilizers and remaining 50%
RDN through PM, which were at par with the crop receiv-
ing 50 % RDNPK through inorganic fertilizers and re-
maining 50% RDN through FYM or VC and 100%
RDNPK through inorganic fertilizers. The results (Table
1) emphasized the need of integrated use of 50 % RDNPK
through inorganic fertilizers and remaining 50% RDN
through organic sources (FYM, PM or VC) for producing
high tuber yield of different grades at hill region of
Meghalaya. The results further indicated that supply of
100% nutrients through only organic manures was not
much helpful in recording higher production of different
grades tubers. This might be due to slow mineralization of
organic manures under low temperature condition prevail-
ing in the north eastern hill region. The favourable effect
of integrated nutrient management through both inorganic
fertilizers and organic manures on increasing the different
grades tuber production was also reported by Kumar et al.
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(2008) and Das et al. (2009). Use of
biofertilizer exerted significant effect on influ-
encing yield of different grades of tubers during
all the three years of study. Seed treatment with
combination of Azotobacter and PSB recorded
the highest tuber yield of different grades
which were significantly greater than those of
the crop receiving either Azotobacter or PSB
only.

The results showed significant variation in
total tuber yield (Table 1) due to the different
nutrient management practices. The highest tu-
ber yield was obtained with the application of
50 % RDNPK through inorganic fertilizers and
remaining 50% RDN through PM, but it was
statistically at par with 50% RDNPK through
inorganic fertilizers and remaining 50% N
through FYM or VC or 100% RDNPK through
inorganic fertilizers only during all the three
years. These yields were significantly superior
to sole application of 100% RDN either
through FYM or PM or VC as well as control.
Individual application of PM, FYM and VC
also recorded significantly higher tuber yield
than control. There was 128% increase in tuber
yield due to combined application of 50%
RDNPK through inorganic fertilizers and re-
maining 50% N through PM and 123% with
100% RDNPK through inorganic fertilizers
over the control respectively. Seed treatment
with combination of Azotobacter and PSB re-
corded significantly higher tuber yield com-
pared to either Azotobacter or PSB alone dur-
ing all the years. The results corroborate the
findings of Kumar et al. (2001) and Raghav
and Kamal (2008).

Economics
The crop at 50% recommended dose of

through inorganic fertilizers and remaining
50% recommended dose of N through organic
sources (FYM, PM or VC) and 100% RDNPK
through inorganic fertilizers paid higher return
per rupee invested than other fertility treat-
ments during all the three years. Crop with
100% RDN through organic manures (FYM or
PM) recorded higher return per rupee invested
over control plots, but these treatments were
found less effective in increasing return per ru-
pee invested as compared to the crop receiving
combined application of both inorganic fertiliz-
ers and organic manures during all the three Ta
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years. Vermicompost was found less economic due to its
high price which reduced the return per rupee invested
comparable to that of the control plots. The results empha-
sized the need of integrated use of 50% RDNPK through
inorganic fertilizers and remaining 50% RDN through
organic sources (FYM, PM or VC) for obtaining higher
return per rupee invested in potato cultivation under
Meghalaya hill region. The results are in conformity with
the findings of Kumar et al. (2008) and Baishya (2009).
Seed treatment with both biofertilizers (Azotobacter and
PSB) recorded higher returns per rupees invested as com-
pared to crop receiving single treatment of either Azoto-
bacter or PSB during all the three years.

NPK Uptake
The highest total uptake of N, P and K by potato was

obtained with crop receiving 50% RDNPK through inor-
ganic fertilizers and remaining 50% N through PM (Table
2). The results emphasized the need of integrated use of
50% RDNPK through inorganic fertilizers and remaining
50% N through organic sources (particularly PM or VC)
for enhancing the uptake of N, P and K by potato.
Favourable effect of integrated nutrient management using
inorganic fertilizers and organic manures on increasing the
uptake N, P and K by potato was also noticed by Kumar et
al. (2008) and Baishya (2009). Seed treatment with com-
bination of Azotobacter and PSB recorded the highest to-

tal uptake of N, P and K by potato which was significantly
greater than sole Azotobacter seed treatment during all the
years, but at par with sole PSB seed treatment in respect of
N uptake in 2005 and 2007 and K uptake during all the
years. Seed treatment with PSB alone registered signifi-
cantly higher total uptake of N, P and K by the crop over
those of Azotobacter treatment during all the three years
except N uptake in 2005.

Dry matter content, protein content and specific gravity
of tuber

Qualities of tubers were studied in terms of dry matter
content, protein content and specific gravity of the har-
vested tubers during all the three years (Table 3). Signifi-
cant reduction in dry matter content and specific gravity
were recorded with 100% RDNPK through inorganic fer-
tilizers irrespective of nutrient sources. Maximum dry
matter content and specific gravity were found with the
treatment 100% RDN through organic manures compare
to combination of organic and inorganic fertilizers. Protein
content (on dry weight basis) recorded significantly higher
(10.18%) in the treatment combination of 50% RDN
through FYM and 50% RDNPK through inorganic fertil-
izers. Use of biofertilizers for seed treatment did not cause
much variation in any of the above quality parameters of
the tubers in any of the three years of study. Tuber dry
matter content (%), specific gravity and protein content

Table 2. Effect of integrated nutrient management and bio–fertilizers on NPK uptake (kg/ha) in potato.

Nutrient uptake in tubers + haulms uptake (kg/ha)

Treatment 2005 2006 2007

N P K N P K N P K

Nutrient management
Control 56.4 11.2 70.0 58.8 13.3 78.0 59.0 12.81 76.5
RDN* through FYM 80.2 18.3 102.2 85.5 20.9 109.8 89.0 22.34 113.4
RDN through PM 85.0 19.9 109.3 91.0 23.6 114.4 93.5 24.46 117.5
RDN through VC 83.3 19.2 108. 3 88.5 21.4 113.1 92.4 22.68 115.3
50% RDNPK + 50% RDN through FYM 103.6 27.1 138. 9 111.6 28.9 142.8 114.4 32.88 146.2
50% RDNPK + 50% RDN through PM 115.1 30.6 148.1 118.7 33.7 151.0 122.5 36.62 152.1
50% RDNPK + 50% RDN through VC 110.2 28.5 145.1 116.2 32.0 148.8 118.1 34.52 150.0
100% RDNPK through inorganic 113.6 30.4 146.5 116.3 33.0 149.8 118.0 35.2 149.6
  fertilizers

SEm+ 1.8 0.7 2.4 1.2 0.7 2.0 2.0 1.0 2.2
CD (P=0.05) 4.9 2.1 6.6 3.3 1.9 6.0 5.8 2.8 6.2

Bio-fertilizer
Azotobacter 91.6 21.4 117.2 96.3 24.1 121.7 98.0 25.6 123.6
PSB 93.7 23.2 121.4 98.3 26.1 127.1 101.2 27.9 127.9
Azotobacter + PSB 95.0 24.9 124.5 100.3 27.3 129.1 103.3 29.6 131.2

SEm+ 1.1 0.4 1.45 0.7 0.3 1.7 1.06 0.59 1.6
CD (P=0.05) 3.0 1.0 4.17 2.00 1.0 5.0 3.12 1.64 4.3

*RDN (Recommend dose of N)=120 kg N/ha; RDNPK (Recommended doses of NPK) = 120 kg N/ha, 120 kg P
2
O

5
/ha and 60 kg K

2
O/ha

respectively; PM: Poultry manure; VC: Vermicompost; FYM: Farmyard manure, PSB: Phosphorus solubilizing bacteria.
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(%) did not vary significantly due to different biofertilizer
treatments in any of the three years.

 Physiological loss in weight
The physiological loss (%) in weight (PLW) recorded

after deducting the decay loss of stored tubers during the
three years were statistically analyzed and presented in
Table 4. The results revealed that nutrient management
practices significantly affected the PLW (%) of stored tu-
bers during all the years. The highest percentages of PLW
of stored tubers were obtained when the crop received
100% RDNPK through inorganic fertilizers and it was sig-
nificantly greater than those recorded at all other nutrient
management treatments except crop receiving PM either
alone or in combination with inorganic fertilizers (50%
RDNPK through inorganic fertilizers and remaining 50%
N through PM) during all the years. Use of FYM either
alone (100% RDNPK) or in combination with inorganic
fertilizers (50 % RDNPK through inorganic fertilizers and
remaining 50% RDN through FYM ) and combined appli-
cation of 50% RDNPK through inorganic fertilizers and
remaining 50% RDN through vermicompost also en-
hanced the PLW of stored tubers which was significantly
different to other fertility treatments during the experi-
ment. The lowest PLW of stored tubers was noted when
the crop did not receive any applied nutrient (control) and
it was on par with those of the crop having only VC
(100% RDN) during all the three years. Both the fertility
treatments significantly lower down the PLW of stored

tubers as compare to those obtained at other fertility treat-
ments of study. The results clearly showed that use of
100% RDNPK through inorganic fertilizers or 100% RDN
through PM or combined use of 50% RDNPK through
inorganic fertilizers and 50% RDN through PM though
enhanced tuber yield of potato but accelerated physiologi-
cal weight loss of stored tubers. Use of biofertilizers for
seed treatment did not cause much variation PLW of
stored tubers during all the three years under the study.

Decay loss
The data on decay loss (%) recorded on stored tubers

during the three years were statistically analyzed and pre-
sented (Table 4). The results showed that decay loss (%)
by number and weight of tubers varied significantly
among the different nutrient management treatments dur-
ing all the three years of the experiment. The highest per-
centages of decay loss (%) by number and weight of tu-
bers were observed when the crop received 100% RDNPK
through inorganic fertilizers and it was significantly
greater than those recorded at all other nutrient manage-
ment treatments during three years of study. Use of PM
either alone (100% RDN) or in combination with inor-
ganic fertilizers (50% RDNPK through inorganic fertiliz-
ers and 50% RDN through PM) also enhanced rotting of
tubers during storing which was significantly higher than
those of the crop at remaining fertility treatments under the
study. The lowest percentage of decay loss (%) by number
and weight of tubers in the storage was noticed when the

Table 3. Effect of integrated nutrient management and bio-fertilizers on quality of potato tubers

Dry matter content (%) Specific  gravity Protein content (%)

Treatment 2005 2006 2007 2005 2006 2007 2005 2006 2007

Nutrient management
Control 19.99 19.94 19.95 1.081 1.082 1.080 9.27 9.64 9.47
RDN* through FYM 20.24 20.16 20.15 1.082 1.083 1.084 10.08 10.50 10.72
RDN through PM 20.29 20.15 20.11 1.083 1.082 1.083 10.27 10.41 10.71
RDN through VC 20.23 20.04 20.10 1.080 1.081 1.081 10.20 10.48 10.67
50% RDNPK + 50% RDN through FYM 20.15 20.15 20.08 1.080 1.081 1.081 10.05 10.27 10.78
50% RDNPK + 50% RDN through PM 20.12 20.08 20.07 1.081 1.081 1.082 10.13 10.41 10.72
50% RDNPK + 50% RDN through VC 20.13 20.05 20.11 1.082 1.082 1.081 10.16 10.28 10.75
100% RDNPK through inorganic 19.50 19.45 19.43 1.075 1.074 1.076 10.08 10.29 10.69

SEm+ 0.12 0.16 0.18 0.0018 0.0015 0.0014 0.17 0.12 0.11
CD (P=0.05) 0.33 0.42 0.52 0.005 0.004 0.004 0.48 0.33 0.30

Bio-fertilizer
Azotobacter 19.95 19.91 19.91 1.080 1.080 1.081 9.92 10.17 10.50
PSB 20.03 19.96 19.96 1,081 1.081 1.082 10.01 10.28 10.66
Azotobacter + PSB 20.12 20.04 20.06 1.082 1.082 1.083 10.13 10.40 10.70

SEm+ 0.11 0.14 0.12 0.004 0.005 0.005 0.11 0.10 0.11
CD (P=0.05) NS NS NS NS NS NS NS NS NS

*RDN (Recommend dose of N)=120 kg N/ha; RD (Recommended dose of NPK)=120 kg N/ha, 120 kg P2O5/ha and 60 kg K2O/ha respec-
tively; PM: Poultry manure; VC: Vermicompost; FYM: Farmyard manure, PSB: Phosphorus solubilizing bacteria
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Table 4. Effect of integrated nutrient management and bio-fertilizers on storage (120 days after harvesting) behavior of potato tuber

Physiological weight Decay loss (%) Total weight loss (%)
Treatment loss (%) 2005 2006 2007 2005 2006 2007 2005 2006 2007

2005 2006 2007

Nutrient treatment
Control 7.29 6.39 4.99 1.92 1.10 1.69 2.66 2.17 2.24 9.85 7.76 6.83
RDN* through FYM 10.31 8.66 7.68 2.33 1.35 2.34 3.30 2.37 2.72 13.81 11.13 10.30
RDN through PM 12.15 12.10 8.91 3.92 1.95 4.59 5.88 4.17 4.64 18.53 17.17 14.14
RDN through VC 8.28 6.85 5.88 2.02 1.10 2.30 3.21 2.21 2.40 10.69 9.36 7.84
50% RDNPK + 50% RDN through FYM 10.17 8.59 7.85 2.19 1.61 3.61 2.79 2.56 2.90 13.66 11.55 10.27
50% RDNPK + 50% RDN through PM 12.25 12.22 9.12 4.13 2.14 4.63 6.08 4.47 4.72 18.83 17.29 14.35
50% RDNPK + 50% RDN through VC 10.27 8.56 7.76 2.18 1.17 2.23 3.34 2.31 2.47 13.51 10.97 10.15
RDNPK through inorganic fertilizers 13.47 13.32 9.17 5.33 3.24 5.39 7.48 5.80 5.69 19.95 17.62 15.26

SEm + 0.64 0.55 0.38 0.29 0.18 0.27 0.32 0.21 0.24 0.85 0.92 0.82
CD (P=0.05) 1.94 1.62 1.13 0.82 0.50 0.79 0.95 0.62 0.71 2.52 2.74 2.42

Bio-fertilizer
Azotobacter 10.49 9.54 7.63 2.95 1.68 3.25 4.23 3.28 3.40 14.72 13.02 11.03
PSB 10.47 9.58 7.64 3.04 1.70 3.45 4.32 3.25 3.47 14.79 12.63 11.11
Azotobacter + PSB 10.61 9.64 7.74 3.06 1.75 3.35 4.48 3.28 3.55 15.09 12.92 11.29

SEm + 0.28 0.25 0.21 0.18 0.11 0.13 0.15 0.14 0.13 0.31 0.34 0.28
CD (P=0.05) NS NS NS NS NS NS NS NS NS NS NS NS

*RDN (Recommend dose of N)=120 kg N/ha; RD (Recommend dose)=120 kg N/ha, 120 kg P
2
O

5
/ha and 60 kg K

2
O/ha respectively;

PM: Poultry manure; VC: Vermicompost; FYM: Farmyard manure, PSB: Phosphorus solublizing bacteria

crop did not receive any applied nutrient (control) and it
was on par with those of the crop receiving FYM or VC
either alone (100% RDN) or in combination with inor-
ganic fertilizers (50% RDNPK through inorganic fertiliz-
ers and remaining 50% RDN through FYM or VC) during
all the three years. The results showed that use of 100%
RDNPK through inorganic fertilizers or combined use of
50% RDNPK through inorganic fertilizers and 50% RDN
through PM though gave very high tuber yield of potato
but accelerated decay loss of tubers in storage. Use of
biofertilizers for seed treatment did not cause much varia-
tion in decay loss of the tubers in the storage during all the
three years of study.

Total weight loss
The data on total weight loss (%) recorded on stored

tubers during the three years were statistically analyzed
and presented in Table. 4. The results on total weight loss
followed a trend similar to that of physiological weight
loss. Nutrient management practices significantly affected
the total loss of weight (%) of stored tubers during all the
three years. The highest percentages of total weight loss of
stored tubers were obtained when the crop received 100%
RDNPK through inorganic fertilizers and it was on par
with those of the crop receiving PM either alone (100%
RDN) or in combination with inorganic fertilizers (50%
RDNPK through inorganic fertilizers and remaining 50%
RDN through PM), but was significantly greater than all
other nutrient management treatments during three years

of study. Use of FYM either alone or in combination with
inorganic fertilizers and combined application of 50%
RDNPK through inorganic fertilizers and remaining 50%
RDN through VC also enhanced the loss of total weight of
stored tubers which was significantly higher than remain-
ing fertility treatments during all the three years. The low-
est loss of total weight of stored tubers was noted when the
crop did not receive any applied nutrient (control) and it
was at par with crop receiving only VC (100% RDN) dur-
ing all the three years. Use of biofertilizers did not cause
much variation in the loss total weight of stored tubers
during.

Sprouting of tuber
The results showed that sprouting of tubers varied

within a very narrow range (96.3-98.5%) in different years
of study (Fig 1). As a result, the sprouting of tubers during
storage did not vary significantly among the crops having
different nutrient management treatments during all the
three years. Use of biofertilizers for seed treatment did not
cause much variation in sprouting of tubers during storage
in all the three years. Similarly interaction effect of nutri-
ent management and biofertilizers was found not signifi-
cant in influencing the sprouting of tubers during storage
in all the three years under the study.

Based on the findings, it may be concluded that potato
crop receiving 50% RDNPK through inorganic fertilizers
and remaining 50% RDN through PM along with seed
tubers treatment with bio-fertilizers (Azotobacter and
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PSB) recorded higher productivity, nutrient uptake, pro-
tein content and benefit cost ratio followed by 50%
RDNPK through inorganic and remaining 50% RDN
through FYM along with seed tubers treatment with
biofertilizers.

REFERENCES

Arora, S. 2008. Balanced nutrition for suatainable crop production.
Krishi World (Pulse of Indian Agriculture). pp 1–5.

Baishya, L.K. 2009. Response of potato varieties to organic and in-
organic sources of nutrients. Ph D thesis submitted to Visva-
Bharati University, Santiniketan, West Bengal. pp. 99-102.

Das, P.P., Sarkar, A. and Zamen, A. 2009. Response of organic and
inorganic sources of nutrients on growth and yield of potato
in gangetic alluvials plains of west Bengal. (In:) Proceedings
of 96th Indian Science Congress held during 3–7 January
2009 at NEHU, Shillong, Meghalaya, India pp. 58.

Fig. 1. Effect of different treatment combination on sprouting per-
centage at 120 days after harvesting of potato tuber during
2005-07.

Das, P.P. and Zaman, A. 2008. Performance of potato as influenced
by combined application of nutrients from organic and inor-
ganic sources. (In:) Proceedings of Global Potato Confer-
ence, held during 9–12 December, 2008 at New Delhi pp.
108–09.

Ghosh, P.K., Saha, R., Das, A. and Munda, G.C. 2007. Organic
farming in India: Potential and Prospects. In: Advancing
Organic Farming Technology in India. Munda G.C., Ghosh,
P.K., Das, A., Nagchan, S.V. and Bujarbaruah, K.M. (Eds)
pp 1–17.

Kumar M., Gupta, V.K., Gogoi, M.B., Kumar, S., Lal, S.S. and
Baishya, L.K. 2005. Effect of poultry manure in potato pro-
duction under rainfed condition of Meghalaya. Potato Jour-
nal 32(3-4): 242.

Kumar, M., Jadav., M.K. and Trehan, S.P. 2008. Contributing of
organic sources to potato nutrition at varying nitrogen levels.
(In:) Proceedings of Global Potato Conference, held during
9–12 December 2008 at New Delhi, India

Kumar, V., Jaiswal, R.C. and Singh, A.P. 2001. Effect of
biofertilizers on growth and yield of potato. Journal of In-
dian Potato Association 28: 6–7.

Paul Khurana, S.M. and Naik, P.S. 2003. The Potato Production and
Utilization in Sub- tropics. The Potato. Mehta Publication,
New Delhi, India pp1–14.

Ranganna, S. 1995. Handbook of analysis and quality control of
fruits and vegetables products. (2nd edn). Tata McGraw Hill
Publishing Co. Ltd, New Delhi, India.

 Raghav, M. and Kamal, S. 2008. Organic farming technology for
higher and eco-friendly potato production in tarai region of
Uttrakhand. Proceedings of Global Potato Conference, held
during 9–12 December 2008 at New Delhi, India

Singh, S.N., Singh, B.P., Singh, O.P., Singh, R. and Singh, R.K.
2007. Effect of nitrogen application in conjuction with bio-
inoculant on the growth, yield and quality of potato under
indo-gangetic plain region. Potato Journal 34: 103–104.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


