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Abstract

A field experiment was carried out during kharif season 2015-2016 to Keywords: Sweet potato, NPK,
determine the effect of NPK, FYM and vermicompost on growth, yield FYM, Vermicompost, Growth,
and quality of sweet potato under randomized block design. Vine length, Quality, Yield

leaf area, chlorophyll content in leaves, tuber weight, tuber length, tuber

diameter, tuber yield (kg/plot), tuber yield (gq/ha), NPK content, starch, *Correspondence

protein, TSS and ascorbic acid content were significantly differed at Author: Sunita Koodi

different fertility levels. The maximum vine length (172.9 cm), leaf Email: sunitakoodil00@gmail.com
area(185.3 cm?), chlorophyll content (1.178 mg/g), tuber weight (323.62

g), tuber length (15.20 cm), tuber diameter (8.57cm), tuber yield (12.32

ka/plot), tuber yield (228.16 g/ha), TSS content (4.56%), NPK content

(0.348%, 0.310% and 0.646%, respectively), starch (13.03%), protein

(2.17%) and ascorbic acid content (43.49 mg/100g) were found in F3

(100% RDF + 2.5t VC/ha) fertility level.

Introduction

Sweet potato (Ipomoea batatas Lam.) belongs to the family Convolvulaceae and historically played an important role
in the quest for food and the struggle for human survival in several countries. It is popularly known as “SakarKand”
in India. It originated from Central America and spread to other parts of the world. Sweet potato is an important
starchy food crop grown through out the tropical and sub-tropical countries. It is a warm-season crop and grows best
in abundant sunshine, temperatures above 24°C, sandy loam soil and a well-distributed rainfall of 850-900 mm per
annum. It matures in of 3-9 months duration or longer depending on the variety [1].

In India, sweet potato occupying an area over 106 hectares with production of 1088 million tonnes. Sweet potato
is widely cultivated throughout India except Jammu and Kashmir. The main growing states of sweet potato are Bihar,
Orissa, Uttar Pradesh, Madhya Pradesh, Maharashtra and Karnataka. In state like Rajasthan it is occupying an area
over 643 hectares with production of 1979 tonnes and productivity are 3038 kg per hectare [2].

Sweet potato is a very nutritive vegetable, producing substantially high edible energy per hectare per day as
compared to rice, wheat, maize and cassava. It contains starch (12.7 g), sugar (4.2 g), vitamin A (709 pg) and protein
(1.6 g) per 100 g of edible part.

It is well documented that growth and yield of plants are greatly influenced by a wide range of nutrients. An
approach involving chemical fertilizers, organic manures and biofertilizers to bridge this gap between nutrient
demand and supply for giving a boost to crop production is only the solution. The situation further aggravates for the
light soils of Rajasthan where nutrient use remains much lesser than the removal [3]. [4], most of the farmers usually
do not apply any fertilizer or just apply a small amount of urea or organic manures of unspecified quantity. This may
be one of the reasons that is why yields obtained by local farmers are lower than yields obtained elsewhere. [5]
reported that potato crop has strict requirement for a balanced fertilization without which growth and development of
the crop are poor and yield and quality of tubers are also diminished.

Among macro nutrients required by the crop nitrogen is found to be deficient in most of the Indian soils [6].
Availability of nitrogen is of prime importance for growing plants, it is one of the major and indispensable
constituents of protein, nucleic acid and integral part of chlorophyll molecules which are responsible for
photosynthesis. Phosphorus is also indispensable constituents of nucleic acid, phosphor lipids and several enzymes.
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Potassium imparts increased vigour and disease resistant to plant, it also regulates water loss from the plant by
maintaining the balance between metabolism, respiration and transpiration.

As with the other most root crops, sweet potato has a high requirement for potassium relative to nitrogen.
However due to unavailability of straight K fertilizer in the market, wood ash could be an alternative and cheaper
source of K that is available. The K,O concentration in the wood ash was analyzed and discovered to be about 3
percent. Thus, ash could be an important source of potassium for sweet potato production [7].

In India, the mixed farming system with livestock raising is an integral part of crop production. The availability of
large quantity of FYM being rich in organic matter need for supplementing the nutrients. The organic manure (FYM)
not only provides nutrient to the plant but also improves the soil texture by binding effect to soil aggregates. Organic
manure increases CEC, water holding capacity and phosphate availability of the soil besides improving the fertilizer
use efficiency and microbial population of soil, it reduces nitrogen loss due to slow release of nutrients.

In recent years, use of vermicompost has been advocated in integrated nutrient management (INM) system in
vegetable crops. Vermicompost means a mixture of worm casting, organic materials, humus, living earthworms, their
cocoons and other organisms. Vermicompost is a slow releasing and organic manure which have most of the macro as
well as micro nutrients in chelated form and fulfill the nutrient requirement of plant for longer period. Vermicompost
helps in reducing C:N ratio, increased humic acid content, cation exchange capacity and water soluble carbohydrates
[8]. It also contains biological active substance such as plant growth regulators.

Materials and Methods

The field experiment was conducted at Horticulture Farm, S.K.N. College of Agriculture (S.K.N. Agriculture
University) Jobner, District Jaipur during kharif season of 2015. The experiment area is situated at 26° 05' North
latitude and 75° 28' East longitude at an elevation of 427 metres above mean sea level, in Jaipur district of Rajasthan.
This region falls under agroclimatic zone I11-A (Semi-Arid Eastern Plain Zone) of the state. The climate of this region
is typically semi-arid, characterized by extremes of temperatures during both summer and winter. During summer, the
temperature may go as high as 48°C while in winters, it may be fall and down as low as -1°C. The average annual

rainfall of this tract ranges between 300- 400 mm. The soil was sandy loam with a pH value 8.1. Soil samples were
collected randomly from a depth up to 0 - 15 cm of the experimental plot and analyses were done and showed
nitrogen 132.75 kg ha™, phosphorus 17.84 kg ha™, potassium 161.50 kg ha™ soil and organic carbon 0.13%. Different
fertility levels are to be followed :

F1- 100 % RD of NPK (100:60:100 kg/ha), F,- 50 % RD of NPK + VC (5 t/ha),Fs- 100 % RD of NPK + VC (2.5
t/ha),Fs;- 50 % RD of NPK + FYM (15 t/ha) and Fs- 100 % RD of NPK + FYM (7.5 t/ha).

The experiment was laid out in Randomized Block Design (RBD) with three replications. The whole
experimental area was 24.5 m x 19.9 m, which was divided into three blocks. Each block was again divided into 20
plots and hence there were 60 (20 x 3) unit plots. The treatments were assigned randomly in each block separately.
The size of unit plot was 2.40 m x 2.25 m. The distance between two adjacent blocks and plots were 1.0 m and 0.5 m.
Land preparation, manuring and intercultural operations were done properly. Five plants in each plots were used for
taking observation. Yield and quality parameters were recorded after harvesting and growth parameters like leaf area
and chlorophyll content recorded 45 and 50 days after sowing, respectively.

Result and Discussion
Growth parameters

The growth characters were significantly influenced by the different combination of the fertilizers (Table 1). In the
present investigation, it was observed significant increase in source of organic fertilizers with chemical fertilizers,
corresponding increased vine length, leaf area and total chlorophyll content. The maximum vine length (172.9 cm),
leaf area (185.3 cm?) at 45 days after planting and total chlorophyll content (1.178 mg/g) at 50 days after planting
were observed in F; treatment (100 % RD of NPK + VC (2.5 t/ha). Vermicompost may influence plant growth
directly through the supply of plant growth regulating substances (PGRs) proposed by [9], [10], [11]. When number
of leaves are increase it also helps to increase the leaf area. The above findings are in consonance with the results of
Cortez [12] and [13]. When FYM and vermicompost applied it increased plant growth attributes due to organic
manures not only provided plant nutrients but also improved the physical condition of soil in respect of granulation,
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friability, porosity and developed a balanced nutritional environmental to both soil rhizosphere and plant system. [14],
[15].

Table 1 Effect of fertility levels on vine length at harvest, average leaf area at 45 DAP and total chlorophyll content at
50 DAP of sweet potato
Treatments Vine length Leafarea Total chlorophyll

(cm) (cm?) content (mg/g)

Fertility levels

Fi 146.1 134.4 0.878
F, 163.6 172.4 1.076
Fs 172.9 185.3 1.178
F4 161.6 170.7 1.074
Fs 171.8 184.4 1.166
SEm-+ 2.6 4.3 0.032
CD (P=0.05) 7.5 12.4 0.091

Yield parameters

The treatment combination of organic and inorganic fertilizers recorded the higher value(Table 2) for fresh weight of
tuber (323.62 g), maximum length of tuber (15.20 cm) the increase in length of root might be due to increase in
nutrient use efficiency by the organic fertilizer along with chemical fertilizer. Vermicompost increased weight, length
and finally yield of tuber because it contains higher amount of nutrients than FYM and other compost. This finding is
in accordance with the results of [16], [17]. Maximum diameter (8.57 cm) might be due to good root extension and
bulking capacity of soil. Highest tuber yield (12.32 kg) and tuber yield (228.16 g/ha) obtained in F3 treatment. This
was in consonance with the findings of [18] that the yield of sweet potato is significantly depressed if potassium is
missing. Furthermore, the key factors for increased sweet potato yield are the careful regulation of N levels and liberal
supply of K to increase sink capacity and photosynthesis.

Table 2 Effect of fertility levels on length, weight,diameter and yield of tuber of sweet potato
Treatments  Tuber length Tuber weight Diameter of  Tuber yield Tuber yield

(cm) (9) tuber (cm) (kg/plot) (a/ha)
Fertility levels
F 10.05 211.17 5.06 6.85 126.93
F, 14.28 303.53 8.11 11.55 213.94
Fs 15.20 323.62 8.57 12.32 228.16
F4 14.19 301.36 8.02 11.42 211.47
Fs 15.13 321.16 8.47 12.17 225.36
SEm+ 0.30 3.80 0.12 0.17 3.98
CD (P=0.05) 0.86 10.88 0.35 0.50 11.39

Quality parameters

The total soluble solid of tuber increased as the source of organic fertilizers increased in combination with inorganic
fertilizers in Table 3. The treatment F; recorded the highest T.S.S content (4.56 %). The highest T.S.S content in tuber
might be due to maximum moisture content, dry weight of root because organic fertilizers carry almost all micro and
macro nutrients that are required for the plants growth [19]. NPK content (0.348%, 0.310% and 0.646%, respectively)
The highest and most significant tuber production was found from the plots treated with inorganic fertilizer and
vermicompost which was as a result of high potassium content of the inorganic fertilizer used. Also comparative
higher level of potassium was also found in the organic fertilizer under consideration too (Kareem, 2013) [18].
Maximum starch (13.03%), protein (2.17%) and ascorbic acid content (43.49 mg/100g) were found in F; (100% RDF
+ 2.5t VC/ha) fertility level. It was significantly higher over rest of the treatments.
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Table 3 Effect of fertility levels on quality attributes of sweet potato

Treatments TSS Ncontent P content K content Starch Protein Ascorbic acid
(%) (%) (%) (%) content (%) content (%) (mg/100g)

Fertility levels

F. 3.95 0.214 0.274 0.540 10.80 1.23 34.62

F, 421 0.299 0.296 0.591 12.23 1.87 40.39

Fs 456 0.348 0.310 0.646 13.03 2.17 43.49

F. 415 0.293 0.293 0.588 11.74 1.83 37.73

Fs 450 0.329 0.308 0.639 12.97 2.06 42.80

SEm+ 0.11 0.008 0.004 0.016 0.27 0.05 0.78

CD (P=0.05) 0.31 0.022 0.013 0.047 0.78 0.13 2.24
Conclusion

On the basis of result obtained in the present investigation, it may be concluded that application of NPK and
vermicompost enhanced the growth, yield and quality of sweet potato. Among these treatments 100% RDF of NPK +
2.5 t VC/ha registered higher values of growth, yield and quality of sweet potato.
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