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Abstract

An experiment was carried out during rabi season 2011 at Post Graduate Centre, University of Horticultural Sciences,
Campus, Gandhi Krishi Vignana Kendra, Bangalore to study the effect of integrated nutrient management on growth,
yield and quality of potato (Solanum tuberosum L.). Application of 50% RDF + 50% FYM + Azotobacter + Phos-
phobacteria recorded maximum plant height (77.76 cm), number of leaves plant' (103.65), number of stems plant’
(9.11), stem girth (3.74cm), fresh weight accumulation (2.01 kg plant?), dry weight (255.3 g plant’), number of tuber
plant’ (7.87), total tuber yield ha-1 (34.14 t ha''), tuber dry matter (21.67%), starch content (78.20%) and total sugars
(1.74%) which was on par with T4 and T3. The maximum net income per hectare (282909 Rs.) was recorded in plants
provided with 50% RDF + 50% FYM + Azotobacter + Phosphobacteria (T,) and the highest benefit: cost ratio (1:2.25)
was recorded in plants provided with STCR targeted yield (T ).
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Introduction

Potato (Solanum tuberosum L.) is consumed by more than one
billion people the world over and has emerged as fourth most im-
portant food crop in the world after rice, wheat and maize. Nutri-
tionally, potato is a wholesome food and deserves to be promoted
as a potential high quality vegetable cum food crop and it may
prove useful to achieve the nutritional security of the nation [1].
India produces more than 26.53 millions tons of potatoes from an
area of 1.37 million hectares with an average yield of 19.37t ha-
1, which made the country as a major producer of potatoes along
with China, Russia, Netherlands and Poland [2]. In Karnataka,
potato occupies an area of 49,300 hectares with an annual produc-
tion of 6.14 lakh tones and productivity of 12.45 tones ha! grown
mainly as rainfed crop. Modern nutrient management strategy has
shifted its focus towards the concept of sustainability and ecof-
riendlyness. Intensive use of only chemical fertilizers to achieve
high production has created a various problems. Continuous ap-
plication of heavy doses of chemical fertilizers without organic
manures or bio-fertilizers has lead to a deterioration of soil health
in terms of physical and chemical, properties of soil, declining of
soil microbial activities, reduction in soil humus, increased pol-

lution of soil, water and air. Hence, integrated supply of nutrients
through organic, inorganic and bio-fertilizers is the need of the
hour for sustainable productivity and to maintain better soil health.
The present study was, therefore, envisaged with the assumption
that potato growth and development of tubers will be enhanced
as a result of the effect of integrated use of inorganic fertilizers,
organic manures and bio-fertilizers.

Material and Methods

The experiment was carried out at Post Graduate Centre, Universi-
ty of Horticultural Sciences, Campus, Gandhi Krishi Vignana Ken-
dra, Bangalore during Rabi 2011. The soil of the experimental field
was sandy loam having pH of 6.28 to 7.16 and the plot size of 3.15
x 2.0 m with a spacing of 45 x 20 cm. The experiment was laid out
in Randomized Completely Block Design with three replications
involving 10 treatments viz,100% recommended dose of fertiliser
(125:100:125 kg NPK ha') (T)) ;100% RDF + 100% FYM (25t
ha') (T,) ; Soil Test Crop Response targeted yield (155:150:129 kg
NPK ha') (T3) ; 50% RDF + 100% FYM + Azotobacter (12 kg ha-
') + Phosphobacteria (kg ha™) (T,) ; 75% RDF + VC (1.5t ha) +
Azotobacter (12 kg ha')+ Phosphobacteria (12 kg ha') (T5) ; 50%
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RDF + Azotobacter (12 kg ha-1)+ Phosphobacteria (12 kg ha™)
(T,); 50% RDF +50% FYM + VC (1.5t ha') + Azotobacter (12 kg
ha')+ Phosphobacteria (12 kg ha-1)+ (T,) ; 100% FYM + 50%
Nitrogen supplied through neem cake (62.5 kg ha-1) +Azotobacter
(12 kg ha') ( T8) ; 100% FYM + 50% nitrogen supplied through
poultry manure (1.5t ha') + Azotobacter (12 kg ha') ( T,) and
100% FYM + 50 % FYM supplied through vermicompost (1.5t
ha') + Azotobacter (12 kg ha™') (T ).

Fifty percent of N and full dose of P and K were applied in the
furrows as per treatments and were thoroughly mixed in soil. The
remaining half of the nitrogen was top dressed at 30 days after
planting. The variety used in this study was Kufri Jyoti; it is a most
popular variety in Eastern dry zone of Karnataka. The observa-
tions on growth, yield and quality parameters such as plant height
(cm), number of leaves plant-1, stem girth (cm), number of stems
plant-1, chlorophyll content (mg g-1), fresh weight accumulation
(kg plant-1), dry weight (g plant-1), number of tuber plant-1, tuber
weight plant-1, tuber yield plot-1and tuber yield ha-1, dry matter
of tubers (%), starch content (%), reducing, non-reducing and total
sugars (%) were recorded and analysed.

Results and Discussion

For plant height, highest plant height (77.76 cm) was recorded
with 50% RDF + 50% FYM + AZT + PSB (T7) which was fol-
lowed by T3 (72.97 cm), T4 (72.67 cm) and T5 (66.90 cm) respec-
tively (Tablel).

The combination of organic manure, inorganic fertilizers and bio-
fertilizers facilitate in better availability and uptake of nutrients
by the plants. Azotobacter and Phosphobacteria could produce
bio-active substances having similar effect as that of growth hor-
mones which promotes better vegetative growth. Integration of
nutrients results in saving of chemical fertilizers up to 50 per cent
without affecting the crop growth. also reported that integration of
organic and inorganic sources of nutrients influenced plant height
and number of tubers per plant positively [3]. The results are in
agreement with the findings of and in potato [4-7].

For number of leaves per plant, the highest number of leaves per
plant (103.65) was recorded with 50% RDF + 50% FYM + AZT +
PSB (T7) which was on par with T3 — STCR vyield target (102.12)
followed by T4 (95.91) and T5 (87.14). While lowest number of
leaves (66.18) was noticed in plants provided with 100% FYM +
50% N supplied through neem cake + AZT (T8) during rabi 2011
(Table 1). This increased plant height in T7 is due to balanced nu-
trition and easy availability of nitrogen, which helped in increasing
chlorophyll content in leaf and better synthesis of carbohydrate in
the plants and which is utilized in building of new cells. Thus it

leads to production of more number of leaves per plant. Increased
number of leaves are also related to bio-fertilizers applied which
might have produced bioactive substances having similar effects
as that of growth regulators which in turn has resulted in increased
the number of leaves. The results are in conformity with the find-
ings of in “Kufri Badashash”, in potato [8-10].

With regard to number of stems per plant, maximum number of
stems (9.11) was recorded in plants fertilized with 50% RDF +
50% FYM +AZT + PSB (T7) which was on par with T3 (8.53) fol-
lowed by T4 (7.64) and T5 (7.57), while, lowest number of stems
(5.60) was observed in plants fertilized with 100% FYM + 50%
N supplied through neem cake + AZT (T8) during rabi 2011 (Ta-
ble 1). The increased number of stems could be attributed to bet-
ter growth, balanced C: N ratio and availability of nutrients from
the soil. Increase of the soil nutrients can encourage the increase
haulm growth which increases the photosynthetic rates and assim-
ilation rates. Similarly, findings were also observed by in potato
and in sweet potato [11-13]. For stem girth, the highest stem girth
(3.74 cm) was recorded with 50% RDF + 50% FYM + AZT + PSB
(T7) followed by T4 (3.55 cm), T5 (3.42 cm) and T3 (3.36 cm).
While, lowest stem girth (3.08 cm) was noticed in plants provided
with 100% FYM + 50% N supplied through neem cake + AZT
(T8) during rabi 2011 (Table 1).

This might be due to combined effect of organic and inorganic
sources of nutrients that prolonged the availability of nutrients by
better accumulation of photosynthates which in turn increased the
stem girth. It was also related to the hormones like substances pro-
duced by the biofertilizers and better availability of phosphorous
through phosphobacteria. This might be also due to improved fer-
tility status and better utilization of nutrients by potato crop. Sim-
ilar findings were reported by in ‘Kufri Chipsona-1’[14]. The re-
sults obtained are also in agreement with Singh and Gupta (2010)
in potato. For the yield characters, highest number of tuber per
plant (7.87), tuber yield per plant (363.33g plant-1) and total yield
(34.13 t ha-1) were recorded in plants fertilized with 50% RDF
+ 50% FYM + AZT + PSB (T7) which were on par with T3, T4
and T5. While the lowest number of tuber per plant (4.73), tuber
yield per plant (184.67g plant-1) and total yield (20.00 t ha-1) were
observed in plants provided with 100% FYM + 50% N supplied
through neem cake + AZT (T8) during rabi 2011 (Table 2).
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Table 1: Effect of integrated nutrient management on plant height, number of leaves per plant, number of stems per plant and
stem girth at different stages of potato growth

Treat- | Plant height (cm) | No of leaves per plant No of stems per plant Stem girth (cm)
ments | p,ys after planting (DAP)
30 45 60 75 30 45 60 75 30 45 60 75 30 45 60 75

T, 25.67 |46.33 |52.73 |57.97 |40.39 |54.17 |66.04 | 73.70 320 482 |[5.19 |[542 |2.14 |245 270 |2.98
T, 30.06 | 51.53 |57.97 |62.00 |46.80 |57.03 |67.22 | 7543 3.50 5.61 5.92 6.34 2.54 2.79 3.02 3.17
T, 41.80 | 60.80 |68.00 |72.97 [52.65 |75.76 |84.90 |102.12 [490 |7.64 |[38.11 8.53 |2.51 289 1320 [3.36
T, 40.86 |59.60 |66.50 |72.67 |51.71 |72.26 |82.63 | 9591 4.61 7.51 784 |7.64 |[267 |[3.04 |[333 |[3.55
T, 34.80 | 56.07 |62.60 |67.90 |51.38 |64.76 |76.18 |87.14 4.52 6.80 7.18 7.57 2.67 3.02 3.24 3.42
T, 34.07 |55.67 | 61.80 |66.07 [50.70 |63.27 | 7447 |84.52 |4.14 [625 |6.64 |6.91 257 282 |3.02 |[3.24
T, 4520 |62.93 |72.73 |77.76 |52.72 |80.80 |91.35 | 103.65 |5.40 |822 |870 |[9.11 279 |3.11 352 |3.74
T, 27.53 | 43.47 |51.67 |58.27 |40.07 |46.60 |61.29 |66.18 2.92 4.23 5.03 5.60 2.32 2.60 2.79 3.08
T, 32.93 |55.00 | 61.33 |66.60 |48.35 |58.10 |70.12 | 78.82 3.53 |570 ]6.07 |6.51 254 276 298 [3.20

0 32.47 15033 |57.17 |62.70 |46.67 |55.10 |68.23 | 73.51 332 |517 |550 |[5.82 |242 270 295 |3.17
SE m= | 2.07 1.76 2.08 1.67 1.88 2.18 2.16 2.17 0.22 0.59 0.83 0.46 0.08 0.08 0.10 0.12
CDat (436 [3.70 438 |[3.51 396 456 |4.53 [4.56 0.45 1.23 |NS 098 10.16 |0.17 [0.21 0.25
5%
Cv 7.41 399 |4.19 |3.07 |461 |425 |3.57 |3.15 6.61 11.64 [9.50 [7.98 |3.68 |349 398 |4.42
(%)
Table 2: Effect of integrated nutrient management on number of tubers, tuber yield per plant, plot yield and total yield of potato
at harvest

Treatments Tuber yield

No. of tuber plant-1 Yield plant! (g) Plot yield (kg) Total yield (t ha)

T, 5.00 243.33 14.51 23.03

T, 5.33 250.00 15.87 25.19

T, 6.87 330.00 20.63 32.74

T, 6.73 299.33 17.33 27.55

T, 6.67 283.00 16.83 26.71

T, 6.13 272.33 16.08 25.52

T, 7.87 363.33 21.50 34.13

T, 4.73 184.67 12.40 20.00

T, 5.33 260.33 15.36 24.38

T, 5.27 244.67 14.59 23.16

SEm+ 0.71 45.39 2.38 2.26

CD at 5% 1.49 95.37 5.01 4.75

CV (%) 14.64 20.33 16.64 9.07

These increases could be attributed to increased vegetative growth
observed due to balanced nutrient levels, which stimulated initi-
ation of more stolons, thus increasing the number of tubers per
plant and thereafter total yield. It is also attributed to the syn-
ergistic interactions between vermicompost, biofertilizers, FYM
and inorganic fertilizers, improvement of soil physical conditions,
the increased availability of nutrients resulting from the decompo-
sition of vermicompost and increased translocation of photosyn-
thates from leaves to the tubers leading to increase in the number

of tubers per plant, tuber yield per plant and total tuber yield in
addition to tuber length and girth. It was also related to the maxi-
mum uptake of NPK nutrients due to the influence of biofertilizers
which provide favourable conditions around the root rhizosphere
resulted in better absorption of nutrients. These findings are in line
with Mrinal Saikia and in potato, in cassava [3,15,16].

For the quality attributes, highest tuber dry matter (21.67%), starch
content (78.20%), non reducing sugar (0.84%) and total sugars
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(1.74%) were noticed in plants fertilized with 50% RDF + 50%
FYM + AZT + PSB (T7) which were on par with T3, T4 and T5.
While the lowest dry matter (15.32%), starch content (68.96%),

non reducing sugar (0.58%) and total sugars (1.40%) were record-
ed in plants provided with 100% FYM + 50% N supplied through
neem cake + AZT (T8) during rabi 2011 (Table 3).

Table 3: Effect of integrated nutrient management on quality parameters of potato

Treatments Tuber dry matter Starch (%) Reducing sugars (%) | Non-reducing sugars | Total sugars (%)
(%) (%)
T, 16.64 70.46 0.85 0.58 1.43
T, 17.81 72.32 0.83 0.59 1.42
T, 20.53 73.31 0.87 0.75 1.62
T, 19.79 73.88 0.87 0.78 1.65
T, 19.19 73.21 0.87 0.74 1.61
T, 18.42 72.91 0.86 0.64 1.50
T, 21.67 78.20 0.90 0.84 1.74
T, 15.32 68.96 0.82 0.58 1.40
T, 18.55 71.99 0.85 0.60 1.45
T, 16.87 70.53 0.83 0.58 1.41
SEm =+ 0.75 1.50 0.03 0.06 0.07
CD at 5% 1.58 3.16 NS 0.12 0.15
CV (%) 7.50 2.53 4.39 10.82 5.57

Increased dry matter, starch content and sugars might be related
to better uptake of nutrients due to the influence of biofertilizers
supplied along with chemical fertilizers and organic manures. This
effect might be also due to bacterial activity that enhanced the crop
growth during the advanced phase. The increase in starch con-
tent could be due to increased supply of nutrients in general and
potassium in particular. Potassium plays an important role in the
activation of starch synthetase, and also helps in translocation of
starch from leaves to tubers. The results obtained agree with those
reported [1, 17,18].
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