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Abstract 

A field experiment was conducted at the farmer field in village Sabli, district 

Tehri Garhwal, Uttarakhand, During April 2014 to September 2014 to study the 

purpose of organic and inorganic fertilizer efficiency on the growth and yield of 

tomato cv. Arka Ashish under North West Himalaya condition. To investigate the 

effect of different levels of nitrogen, phosphorus, potassium with and without 

use of farmyard manure on growth and fruits yield of tomato a study was 

carried out in year 2014 in farmer field. Different types of fertilizers 

combinations were tested in a Randomized Block Design with four replications. 

Tomato plants were fertilized with different rates of chemical fertilizers i.e. 

three doses of nitrogen fertilizers (100, 120 and 180 kg ha-1), single dose of 

phosphorus (80 kg ha-1), single dose of potassium (60 kg ha-1) and two doses of 

farm yard manure (20 and 30 mt ha-1). The highest plant height, the maximum 

number of fruits per plant as well as the fruit weight, maximum number of fruit 

clusters, fruit yield per ha were obtained from the application of the 

recommended dose of nutrients viz., 120 kg N +80 kg P + 60 kg K ha-1. The study 

revealed that the organic manures in combination with inorganic fertilizers 

were found significant in improving the overall plant growth and fruits yield. 

The results revealed that significantly the highest plant height higher yield and 

yield attributing characters were recorded with the application of NPK with 

farmyard manure T8 treatment (nitrogen, phosphorus and potash 120:80:60 kg 

ha-1 + FYM 20 mt ha-1). 
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INTRODUCTION 

The tomato is botanicaly known as Lycopersicum esculentum belongs to the family 

Solanacae. Tomato is one of the most important fruity vegetables, which due to high nutrient 

value, is in the second rank in regards level under cultivation and consumption. The fruits are 

harvested as red for consumption. It has prominent place in human food. Its origin and 

domestication started in Andean region of South America and Mexico from the wild ancestor of 
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Lycopersicon esculentum var. cerasiforme (Bai and Lindhout, 2007). The crop is of recent origin 

and first report of tomato was from Italy in 1544. Tomato occupies a prime position in list of 

protective foods since it is a rich source of minerals like calcium (48 mg per 100 g), sodium 

(12.90 mg), trace elements, copper (0.19 mg), vitamins like vitamin A (900 IU), vitamin C (27 

mg), vitamin B complex (thiamine), essential amino acids and healthy organic acids like citric, 

formic and acetic acids. The attractive red colour of fruit is due to lycopene and yellow colour is 

due to carotenes. Peculiar flavour of tomato is due to presence of ethanol, acetaldehyde and a 

number of volatile flavour components found in fruit. Different forms of tomatine, a steroidal 

glycoalkaloid, are identified from various parts of plant. Tomato is a good appetizer and its soup 

is a good remedy for preventing constipation. Tomato is a true diploid with 2n=24. Plant is 

annual with herbaceous prostrate stem having determinate or indeterminate growth habit. In 

the determinate growth, terminal bud ends in a floral bud and further growth in arrested 

resulting in dwarf and bushy stature. In indeterminate growth, terminal bud is a leafy bud and 

terminal and lateral buds continue to grow and there is less production of flowers and fruits on 

mains stem. It is one of the most important members of nightshade family that are widely 

grown in many countries across the globe. Earlier, tomato were thought to be poisonous and 

long before it was considered fit to eat, it was grown only as an ornamental garden plant. Today, 

it is recognized as important commercial and dietary vegetable crops. Infect, it is second most 

widely grown vegetable crop in the world after potato (Hanson et al., 2001). Its cultivation has 

spread throughout the world occupying an area of 4.62 million ha with an annual production of 

128.00 million tonnes (NHB, 2010). The major tomato growing contries in the world are China, 

India, USA, Italy, Turkey and Egypt. Ripe tomato is a good source of minerals and vitamins, 

especially vitamin ‘C’ and carotenoids, which are consumed throughout the world in the form of 

fresh as well as processed products. Arka Ashish (IIHR 674) variety released by IIHR, Bangalore 

and tomato plants semi-determinate with dark green foliage. Fruits are square round, very firm 

thick fleshed. Develops deep red colour with TSS 48 percent and concentrate fruit maturity with 

very good vine storability. Tolerant to powdery mildew, suitable for processing, it’s cultivated in 

kharif or rabi season, fruits maturity time in 130 days after transplanting and 38 tonnes per ha 

average fruits yield. The green revolution in India promoted the indiscriminate use of chemical 

fertilizer and pesticides to obtain a better crop yield. Recent investigations have shown that 

nitrogen, phosphorus and potassium requirement of tomato are quite high particularly at the 

letter part of plant life i.e. for fruit growth and development the significant role of nitrogen 

nutrition in plant production is universally accepted nitrogen, phosphorus and potassium 

fertilizers are considered to be closely associated having well marked cumulative and individual 

effects on the quality and production of different vegetable crops. Nitrogen promotes vegetative 

growth providing sufficient photosynthetic area which in turn helps in flowering and fruit set. 

Nitrogen compound constitute 40 to 50 percent of the dry matter of protoplasm. Because of this 

reason, it is required in large quantities. Adequate supply of nutrient can increase the yield, fruit 

quality, fruit size, keeping quality, colour and taste of tomato (Shukla and Naik. 1993). Organic 

manures in proper blend with chemical fertilizers will predictably support crop growth (Kumar 

et al. 2009). Kumar and Sharma (2004) reported that application of organic manures with 

nitrogen, phosphorus and potassium were found best in obtaining higher values for yield and 

available macronutrients (NPK) in both tomato and carrot. 

 

RESEARCH METHODS 

The experiment was conducted at the farmer field in village Sable, district Tehri 

Garhwal, Uttarakhand during Kharif 2014. It has an altitude of about 1900 metre above mean 

sea level, lying between latitude of 300 15’ North and longitude 780 02’ East under mid hill zones 

of Uttarakhand. The soil of the experimental block is silty clay loam in texture, the pH of the soil 

varies from 5.5 to 5.6, electrical conductivity as measured in 1:2 soil water ratio is 0.5-0.7 dsm –

1. The area was well prepared and converted into loose friable and dried mass to obtain fine 

tilth. Four seed beds were prepared for raising the seedlings and seeds were sown in each seed 

bed on 02 April, 2014. Complete germination of the seeds took place with 6 days after seed 

sowing under poly house condition. The experiment consisting of nine treatments of purpose of 
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organic and inorganic fertilizer efficiency on the growth and yield of tomato cv. Arka Ashish 

consisting three doses of nitrogen fertilizers (100, 120 and 180 kg ha-1), single dose of 

phosphorus (80 kg ha-1), single dose of potassium (60 kg ha-1) and two doses of farm yard 

manure (20 & 30 mt ha-1) along with control on tomato in randomized block design with four 

replications. There were nine treatment combinations. The treatment combinations were as 

follows. 

T1 20 mt ha-1 Farmyard manure 

T2 30 mt ha-1 Farmyard manure 

T3  120 kg ha-1 Nitrogen: 20 mt ha-1 Farmyard manure  

T4 180 kg ha-1 Nitrogen: 20 mt ha-1 Farmyard manure 

T5 120:80:60 kg ha-1 Nitrogen: Phosphorus: Potassium 

T6  180:80:60 kg ha-1 Nitrogen: Phosphorus: Potassium 

T7  100:80:60 kg ha-1 Nitrogen: Phosphorus: Potassium + 20 mt ha-1 Farmyard manure 

T8  120:80:60 kg ha-1 Nitrogen: Phosphorus: Potassium +20 mt ha-1 Farmyard manure 

T9  Control (without NPK and FYM application) 

The land operation was completed on 28 April, 2014. The nitrogen, phosphorus and 

potassium fertilizers were applied according to fertilizer recommendation guide through urea, 

single super phosphate (SSP) and muriate of potash (MP), respectively. One third (1/3) of whole 

amount of Urea and full amount of MP and SSP were applied at the time of final land preparation 

for each treatment and the full amount of farmyard manure before one month of seedling 

transplanted. The remaining Urea was top dressed in two equal installments at 22 days after 

transplanting (DAT) and 48 DAT respectively. Healthy and uniform sized 30 days old seedlings 

were taken separately from the seed bed and were transplanted in the experimental field on 03 

May, 2014 maintaining a spacing of 60 cm and 45 cm between the rows and plants, separately. 

The seedlings were watered after transplanting. Gaps filling, weeding, irrigation and pest 

management were done as per requirement. Fruits were harvested at 7 days intervals during 

maturity to ripening stage. The maturity of the crop was determined on the basis of size of 

fruits. Harvesting was started from 30 August, 2014 and completed by 28 September 2014. 

 

RESULT AND DISCUSSION 

Plant Height at harvesting  

Results presented in Table 1, indicated the significant differences among the kinds of 

inorganic and organic fertilizers. Maximum increment in plant height (125.25 cm) was observed 

with T8 treatment (nitrogen, phosphorus, potassium 120:80:60 kg ha-1 and farmyard manure 20 

mt ha-1) the lowest plant height at final harvesting stage (83.45 cm) was found in the control 

and plant height varied from 83.45 to 125.25 cm (table 1). The better efficiency of organic 

manures in combination with inorganic fertilizers might be due to the fact that the organic 

manures would have provided the micronutrients in an optimum range to the plant. Several 

other workers have also reported the highest plant growth due to the combined application of 

organic manures and chemical fertilizers in tomato (Alam 2006). 

Number of leaves per plant 

Maximum number of leaves per plant (117.10) was recorded in treatment T8 treatment 

(nitrogen, phosphorus, potassium 120:80:60 kg ha-1 and farmyard manure 20 mt ha-1) followed 

by followed by T7 treatment (nitrogen, phosphorus, potassium 100:80:60 kg ha-1 and farmyard 

manure 20 mt ha-1) with 114.80 leaves per plant (Table 1) under the present study and number 

of leaves per plant ranged from 91.85 to 117.10. Data of the present study clearly indicated that 

vegetative growth was higher in plots that received integrated (organic and inorganic) nutrient 

supply. This might be due to the fact that the application of nitrogen, phosphorus, potassium 

and farmyard manure provided adequate nitrogen which is associated with high photosynthetic 

activity and vigorous vegetative growth. Combination of organic and inorganic fertilizers 

significantly increased the number of leaves in cabbage (Azad 2000) 

Fruits Weight (g) 

Significant increase in fruit weight was observed in T8 treatment (nitrogen, phosphorus, 

potassium 120:80:60 kg ha-1 and farmyard manure 20 mt ha-1) level with 94.20 grams, 
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respectively followed by T7 (nitrogen, phosphorus, potassium 100:80:60 kg ha-1 and farmyard 

manure 20 mt ha-1) with 90.45 grams fruit weight. The least fruit weight (78.70 g) was observed 

in control. The results revealed that by increasing nitrogen, phosphorus, potassium and 

farmyard manure levels the fruit weight also started increasing gradually. Our results are in 

agreement with the previous findings of Ahmed et al. (2007) who also reported that fruit weight 

of cucumber increased linearly with an increase in Nitrogen fertilizer rate. Similarly, Choudhari 

and More (2002) also observed that 150: 90: 90 kg nitrogen, phosphorus and potassium per ha 

produced maximum fruit weight (g) in cucumber plant. Respectively 50 percent vermi-compost 

and 50 percent chemical fertilizers that are nitrogen, phosphorus and potassium the highest 

fruits weight of tomato Chanda et al., (2011). This might be due to solubilization effect of plant 

nutrients by the addition of farmyard manure leading to increased uptake of nitrogen, 

phosphorus and potassium as was reported by Subbiah et al. (1982). 

Number of Clusters Plant-1 

Maximum number of fruit clusters (7.30) was recorded with T8 (nitrogen, phosphorus, 

potassium 120:80:60 kg ha-1 and farmyard manure 20 mt ha-1) treatment respectively followed 

by T7 (nitrogen, phosphorus, potassium 100:80:60 kg ha-1 and farmyard manure 20 mt ha-1) 

with 7.25 number of fruit clusters. The least number of fruit clusters (5.15) was observed in 

control (Table 1). This confirms the significance of conjunctive use of chemical and organic 

fertilizers than the individual one which might be due to the solubilization effect of plant 

nutrients by the addition of farmyard manure leading to increased uptake of nitrogen, 

phosphorus and potassium. Bahadur et al. (2004) also showed that application of organic 

manures combined with recommended dose of inorganic fertilizers showed superior 

performance in tomato. 

Number of Fruits Plant-1 

A nitrogen, phosphorus, potassium and farmyard manure level also influences the 

number of fruits per plants (table 1). The maximum number of fruits per plants (83.90) was 

obtained with T8 (nitrogen, phosphorus, potassium 120:80:60 kg ha-1 and farmyard manure 20 

mt ha-1) treatment under the present study and number of fruits per plant ranged from 62.35 to 

83.90. Bahuguna et al., (2014) also found an increase in fruits increasing per plant with 

increasing levels of phosphorus and the maximum number being at 20 kg nitrogen, 90 kg 

phosphorus and 20 kg potassium in pea. In chilli, Bhuvaneswari et al., (2013) recorded the 

highest number of fruits per plant was found with 75 kg nitrogen and 60 kg potassium per ha, 

respectively.  

Fruits Yield Quintal Hectare-1 

Tomato is mainly grown for ripe fruits which are used in vegetable preparation, salad 

and processing industries. Nitrogen treatment in increasing levels improved the yield and yield 

attributing characters, different levels of nitrogen, phosphorus, potassium, farmyard manure 

combination of organic and inorganic fertilizers have a significant effect on the yield quintal ha-1. 

Tomato fruit yield was affected significantly by different treatments. Maximum fruits yield 

(374.31 q ha-1) was observed in T8 (nitrogen, phosphorus, potassium 120:80:60 kg ha-1 and 

farmyard manure 20 mt ha-1) treatment followed by T7 (nitrogen, phosphorus, potassium 

100:80:60 kg ha-1 and farmyard manure 20 mt ha-1) 369.86 q ha-1 to fruit yield, respectively 

where as the minimum 318.81 q ha-1 taken to fruit yield was recorded in control (Table 1). The 

reasons for increased fruit yield by the application of nitrogen, phosphorus and potassium with 

farmyard manure leading to increased uptake of nitrogen, phosphorus and potassium. The 

results are in agreement with the findings of Kumaran et al. (1995) who recorded an increase in 

fruit yield by the application of nitrogen, phosphorus and potassium with farmyard manure. 

Naeem et al. (2002) reported that different dozes of nitrogen, phosphorus and potassium 

behaved significantly different for total yield. Likewise, Jilani et al. (2008) reported that 

nitrogen application @ 100 kg ha-1 significantly increased brinjal yield. Bahuguna et al., (2013) 

obtained maximum yield of pea of 90 kg phosphorus and 60 kg potash per hectare.  

Nitrogen, phosphorus, potassium and farmyard manure had positive effect on growth 

and yield of tomato as it enhanced tomato production. Amongst different levels of nitrogen, 

phosphorus, potassium and farmyard manure, application of nitrogen, phosphorus, potassium 
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@120: 80: 60 kg ha-1 and farmyard manure @ 20 mt ha-1 is the optimum dose for getting 

maximum production of tomato per hectare. 

 

Table 1. Purpose of organic and inorganic fertilizer efficiency on the growth and yield of 

tomato cv. arka ashish subsequent fruits growth and yield attributes 

Treatment kg ha-1 Plant 

Height at 

Harvesting 

(cm) 

Number 

of Leaves 

Plant-1 

Fruits 

Weight 

(g) 

Number 

of 

Clusters 

Plant-1 

Number 

of Fruits 

Plant-1 

Fruits Yield 

Quintal 

Hectare-1 

T1 20 FYM 89.30 94.60 80.25 6.95 70.30 345.95 

T2 30 FYM 93.65 98.90 81.05 6.10 66.55 329.17 

T3 120:20 N:FYM 99.35 101.80 83.05 6.80 65.35 330.56 

T4 180:20 N:FYM  108.35 108.65 87.45 6.35 70.45 349.14 

T6 120:80:60 N:P:K 103.85 105.25 85.10 5.80 73.95 347.80 

T5 180:80:60 N:P:K 111.40 113.85 89.90 7.15 76.35 355.70 

T7 100:80:60:20 

N:P:K:FYM 

119.30 114.80 90.45 7.25 79.85 369.86 

T8 120:80:60:20 

N:P:K:FYM 

125.25 117.10 94.20 7.30 83.90 374.31 

T9 Control 83.45 91.85 78.70 5.15 62.35 318.81 

CD 1% 3.74 7.15 12.90 4.12 12.94 39.81 

CD 5% 2.75 5.27 9.52 3.04 9.55 29.38 

CV 1.82 3.43 6.79 8.71 9.08 5.81 

GM 103.77 105.20 85.57 6.53 72.12 346.80 

Sem 0.95 1.81 3.26 1.04 3.27 10.07 

*N= Nitrogen, P= Phosphorus, K= Potassium, FYM= Farmyard Manure, CV= Critical Variance, 

CD= Critical Deference, Sem= Stender Mean Error, GM= Grant Mean, Control (without 

fertilizers) 
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