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ABSTRACT 
 
Effect of compost and inorganic fertilizers on yield and quality of tomato was 
investigated in field experiment carried out on silt loam soil at Nuclear Institute of 
Food and Agriculture (NIFA), Peshawar during summer 2016. The experiment was 
arranged in a Randomized Complete Block Design (RCBD) with three (3) 
replications and seven (7) treatments. N, P and K fertilizers at 180, 100 and 60 
kg ha-1 respectively were applied with or without compost, while compost was 
applied at 20 tons ha-1. The sources of N, P and K were urea, triple super 
phosphate and muriate of potash. The results of the study showed that yield and 
quality parameters of tomato fruit were significantly affected by the combined 
use of compost and inorganic fertilizers. Maximum tomato fruit and dry matter 
yields, fruit density, number of fruit kg-1, N, P and K uptake by tomato plant were 
obtained from treatment where full dose of N, P and K with10 tons of compost 
were applied. Maximum vitamin C content in tomato fruit was observed where 
full doses of compost and mineral fertilizers were applied. Soil organic matter 
and N, P, K contents were improved where full doses of mineral fertilizers with 
full dose of compost were applied. It is concluded that combination of plant 
residue compost and mineral fertilizers significantly improved the yield, quality of 
tomato fruit and sustained soil fertility status.  
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INTRODUCTION 
 
Tomato (Lycopersicum esculentum Mill) belongs to the 
family Solanaceae and is a popular grown vegetable and 
rank third of worldwide vegetable production (Sadaf et al., 
2012). The total probable annual global production is over 
159 million tons (MINFAL, 2010, 2011). The countries 
with high production of tomato are China, USA, India, 
Turkey and Italy, while Pakistan ranks 35 in tomato 
production in the world (FAO, 2009). In Pakistan, tomato 
crops are grown on 63.2 thousands hectare with the total 
production of 599.1 thousands tones and with average 
yield of 9.5 tones ha-1. In Khyber Pakhtunkhwa, tomatoes 
are grown on 14.0 thousands ha-1 with total production of 
135.7 thousands tones and average yield of 9.7 tones ha-1 
(MINFAL 2013, 2014). Major growing areas of tomato in 
the province are Peshawar, Nowshera, Mardan, Charsada 
and Swat, etc.  

Tomato is a very important vegetable; it is used as an 
ingredient in many recipes, sauces, salads and drinks. 
Tomato fruit have much nutritional value comparatively 
low prices than other vegetables. It was reported that 
tomato is an important source of nutrient and antioxidant 
such as lycopene and vitamin C (Clinton, 1998; Kanr et al., 
2002).  

Lycopene is the most important antioxidant, which 
reduced the risk of prostrate and other various kinds of 
cancer and heart diseases. Demand for tomato based 
products are growing fast and due to rapid increase in 
population the domestic consumption and its demand are 
rising. It was expected that if this trend will continue in the 
near future the demand of tomato will further increase. 
Due to the seasonal production of tomato, it’s availability 
in different places around Pakistan is very much possible. 
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Compost is defined as a stable decomposed organic 

matter which is the result of microbial decomposition 
process. During the composting process a series of aerobic 
micro-organisms community decompose and transform 
organic material into a variety of complex organic 
substances (Bastida et al., 2010; CIWMB, 2004; Epstein, 
1997; Pauline and O'Malley, 2008). Compost does several 
things to better the quality of soil that commercial 
fertilizers cannot do. Compost has two main effects on soil 
properties, particularly in poor fertile soil. First, it 
improves organic matter content and then provides 
essential macro and micro nutrients for plant growth 
(Sanchez-Moneru et al., 2004; Tejada et al., 2009b). 
Moreover, favorable special effects of compost is to 
increase water holding capacity and available plant water 
(CIWMB, 2004; Curtis and Classen, 2005; Farrell and Jones, 
2009). It reduces the rate of soil erosion, prevent nutrient 
losses, evaporation and also prevent plants from diseases 
(Arthur et al., 2010; Greshuny, 1994). 

The proper supply of nutrients in balance amount is very 
essential for maximum production of tomato. Mineral 
fertilizers are costly and sometimes may be unavailable 
due to which its application in balance amount cannot be 
possible for most farmers. Almost all farmers are relying 
on commercial fertilizers for profitable yields, thus less or 
no build up of organic matter occurs in our soil. Mineral 
fertilizers when applied continuously over the years, 
affects the physical properties of the soil and may not have 
the ability to produce more yields (Zia et al., 2000). Under 
such circumstance integration of mineral and organic 
fertilizers is very important, which plays a key role to 
sustain soil fertility and produce maximum yield. Kumar 
and Sharma (2004) reported that the use of organic 
fertilizer sources with mineral nitrogen, phosphorus and 
potassium fertilizers were found more beneficial in terms 
of maximum yield and in providing macronutrients in 
tomato. Single source of nutrients such as mineral 
fertilizers, compost, animal manures and bio-fertilizers 
cannot meet the nutrient requirements of the crops for 
sustainable production; therefore, a suitable ratio of 
organic and inorganic fertilizers is necessary for higher 
crop yield.  

As little information is available on the integrated use of 
organic and inorganic fertilizers on tomato production, the 
present study was undertaken to know the response of 
tomato to organic source along with inorganic fertilizers to 
its growth, yield and quality under open field conditions. 
 
 
MATERIALS AND METHODS  
 
Experimental site and design 
 
A field experiment was conducted during 2016 at the 
Nuclear Institute of Food and Agriculture (NIFA) located at 
71° 50 E longitude and 34° 01 N latitude, Peshawar. The 
soil of the experimental site was silt loam in nature with 

pH 8.0 (1:5 soil: water) (Mclean, 1982), low in Ece 
(Rhoades, 1982), low in organic matter content of 0.8% 
(Nelson and Sommer, 1982), low in available N with 
0.043% (modified Kjeldah’s method) (Bremner and 
Mulvaney, 1982), low in available P with 4.37 mg kg-1 
(Soltanpour and Schwab, 1977) and adequate in available 
K with 160 mg kg-1 (Soltanpour and Schwab, 1977) at the 
start of experiment. 

The experiment was laid out in a Randomized Complete 
Block Design (RCBD) on the same site with three 
replications having seven treatment combinations, that is, 
T1 (control), T2 (Half dose N, P and K), T3 (Full dose N, P 
and K), T4 (Full dose compost), T5 (Half dose N, P and K + 
Full dose compost), T6 (Full dose N, P and K + Half dose 
compost) and T7 (Full dose N, P and K + Full dose 
compost). The fertilization N, P and K with or without 
compost were applied at 180:100:60 ha-1, respectively, 
while compost was applied at 20 tons hectare. Compost 
was prepared from agricultural waste of the institute. N, P 
and K were supplemented through urea, triple 
superphosphate and muriate of potash, respectively. Half 
of nitrogen and full dose of phosphorus and potassium 
were applied at the time of sowing and remaining nitrogen 
was top dressed at the flowering stage. The fertilizers were 
applied to experimental plots at the time of sowing as per 
the treatments.  

 
 
Statistical analysis 

 
The procedures of Steel and Torrie (1984) were followed 
for statistical analysis of the data. 

 
 
RESULTS AND DISCUSSION 

 
Tomato fruit yield 

 
Yield is the most important goal and ultimate objective for 
which crops are grown. Table 1 shows the data recorded 
on fruit yield as affected by compost and inorganic 
fertilizers. Fruit yield was significantly affected by the 
addition of plants residue compost and inorganic fertilizer. 
Among the treatments, maximum tomato fruit yield of 39.3 
t ha-1 was recorded in treatment receiving full N, P, K and 
10 tons of compost. Lowest tomato fruit yield of 16.33 t ha-

1 was observed in control. The better performance of 
tomato crop in terms of yield was observed when compost 
was combined with inorganic fertilizers. The better 
performance of the tomato plants with organic and NPK 
fertilizers support the results of Ogundare et al. (2015), 
Adekiya and Agbede (2009) and Rajya et al. (2015) who 
reported that maximum nutrient availability due to 
integrated use of organic and inorganic fertilizers 
increased nutrient uptake by the plant which in turn lead 
to dry matter production and tomato fruit yield. 
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Table 1: Tomato fruit and dry matter yields as affected by combine or sole application of 
compost and inorganic fertilizers. 

 

Treatments 
Tomato fruit yield Dry matter yield 

t ha-1 

Control 16.33c * 1.54d* 
Half N, P and K 23.1c 2.33bc 
Full N, P and K 25.5bc 2.48abc 
Full compost 22.1c 2.03cd 
Half N, P and K+ full compost 31.5b 2.82ab 
Full N, P and K + half compost 39.33a 3.03a 
Full N, P and K+ full compost 31.3b 2.60abc 
LSD P ≤ 0.05 6.0 0.62 

  

*Means with different letter (s) on columns are significantly different at P ≤ 0.05. 

 
 

Table 2: Effect of compost and inorganic fertilizers on tomato fruit size, density, number of fruit kg-1 and 
vitamin C content. 

 

Treatments Density (g cm-3) Fruit kg-1 Vitamin C content (mg 100 g-1) 

Control 0.88c* 20a* 53.49e* 
Half N, P and K 0.97b 19a 63.10cde 
Full N, P and K 0.98b 18ab 67.94bcd 
Full compost 0.97bc 17abc 58.34de 
Half N,P and K+ full compost 1.01b 15bc 72.76abc 
Full N, P and K +half compost 1.11a 14c 77.6ab 
Full N, P and K+ full compost 0.99b 17abc 82.46a 
LSD P ≤ 0.05 0.08 3.04 12.78 

 

*Means with different letter (s) on columns are significantly different at P ≤ 0.05. 

 
 
Tomato dry matter yield 
 
Table 1 shows the mean data of dry matter yield as 
influenced by compost applied with synthetic fertilizers. 
Integrated use of compost and inorganic fertilizers 
significantly affect tomato dry matter yield. Among the 
treatments maximum dry matter yield of 3.03 t ha-1 was 
obtained with the application of full N, P and K with 10 
tons of compost, followed by the treatment receiving half 
N, P and K and full dose of compost with dry matter yield 
of 2.82 t ha-1. The lowest dry matter yield of 1.54 t ha-1 was 
recorded in control.  

Urea is a rich source of N for increasing vegetative 
growth of plants as compared to organic fertilizer sources 
but the combined use of these sources was found more 
effective. These results are similar with that of shah et al. 
(2007) who reported significantly maximum stover yield 
with the integrated use of urea and compost. Pratap 
(2014) reported that maize yield and growth was 
significantly increased due to application of compost 
which resulted in better uptake of nutrients from the soil.  
 
 
Fruit density and number of fruit kg-1 
 
Table 2 shows the data regarding fruit density and number 
of fruit kg-1 as affected by combined or sole use of compost 
and inorganic fertilizers. The addition of compost and 

chemical fertilizers drastically affected the tomato fruit 
density and number of fruit kg-1. Among the treatments 
highest fruit density 1.11 g cm-3 and due to large size 
minimum number of fruits 14 in one kg were obtained 
with application of full dose of N, P and K with 10 tons of 
compost. Lowest fruit density 0.88 g cm-3 and maximum 
number of fruit kg-1 20 were obtained in control. Increase 
in fruit size with full N, P and K and 10 tons of compost 
might be due to the proper supply of nutrients from 
inorganic fertilizers and growth hormones from compost 
at desirable amount which results in the build up of more 
photosynthates which ultimately leads to more fruit size 
and density. The same results were reported by Lal and 
Dayal (2014) that superior physical fruit quality might be 
due to the integrated effect of goat manure applied with 
inorganic fertilizers which enhanced the nutrients 
availability and improved the plant capability of more 
nutrients uptake from the surrounding soil. 
 
 
Vitamin C content 
 
Table 2 shows the data regarding vitamin C content in 
tomato fruit as affected by compost and chemical 
fertilizers. Addition of compost with chemical fertilizers 
significantly affected the vitamin C content. Among the 
treatments maximum amount of vitamin C content 82.46 
mg 100 g-1 was recorded where full dose of N, P and K with  
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Table 3: N, P and K uptake by tomato Plant as affected by compost and inorganic fertilizers. 
 

Treatments 
N P K 

Plant uptake (kg ha-1) 

Control 56.10d* 14.314c* 89.51d* 

Half N, P and K 82.77c 21.91c 171.58c 

Full N, P and K 83.49c 24.58bc 206.27c 

Full compost 76.39c 21.66c 167.43c 

Half N, P and K+ full compost 119.03b 34.90b 265.63b 

Full N, P and K + half compost 154.97a 49.79a 358.70a 

Full N, P and K+ full compost 111.39b 34.82b 285.92b 

LSD P ≤ 0.05 19.65 10.95 53.39 
 

*Means with different letter (s) on columns are significantly different at P ≤ 0.0. 

 
 
full dose of compost were applied, followed by the 
treatment where full dose of N, P and K and 10 tons of 
compost were applied with 77.63 mg 100 g-1 vitamin C 
content. Minimum vitamin C content was found in control 
plot. Rajya et al. (2015) reported that increase in quality 
parameters might be due to increased availability of macro 
as well as, micro nutrients especially nitrogen and 
potassium, as they play a vital role in enhancing the fruit 
vitamin C content of tomato and minimum might be due to 
lack of availability of sufficient nutrients. The results of the 
study are similar with Meherunnessa et al. (2011) and 
Ibrahim and Fadni (2013) who found that compost and 
chemical fertilizer alone or in combination has positive 
influence on vitamin C content of tomato fruit. 
 
 
Plant nitrogen uptake 
 
Table 3 shows the data regarding N uptake as affected by 
compost and inorganic fertilizers. The N uptake of tomato 
plant was significantly influenced by the integrated use of 
organic and inorganic fertilizers sources. The highest N 
uptake 154.97 kg ha-1 was recorded in the treatment 
where full N, P and K fertilizers and 10 tons of compost 
were added. Analysis of variance showed that N uptake by 
tomato plant was significantly higher at treatment of full 
dose N, P and K and half dose of compost than the 
remaining treatments. The lowest uptake of 56.10 kg ha-1 

was observed in control treatment. The application of 
compost and inorganic fertilizers increased the nutrient 
availability and soil microbial activity which resulting in 
more nutrient uptake ultimately enhanced the growth of 
tomato crop. These results are in line with Abdul et al. 
(2013) and Laxminarayanan (2004) who reported high N 
uptake with combined application of organic and inorganic 
fertilizers.  
 
 
Plant phosphorus uptake 
 
The P uptake by tomato plant as influenced by combined use 

of inorganic fertilizers with or without compost is presented 
in Table 3. The results of statistical analysis showed that 
the uptake of phosphorus by tomato plant was 
significantly influenced by integrated use of compost and 
inorganic sources. The highest P uptake of 49.79 kg ha-1 
was recorded with application of full dose of N, P and K 
with 10 tons of compost. The lowest P uptake was founded 
in control treatment. The present study were similar to the 
findings of Islam and Munda (2012), Manoj et al. (2012) 
who reported the highest uptake of N, P and k with the 
application of N, P and K through inorganic fertilizers and 
organic fertilizer. Ghosh et al. (2014), Azam et al. (2013) 
support the results of the study that the integration of 
organic fertilizers along with synthetic fertilizers results 
into highest P uptake by plants. 
 
Plant potassium uptake 
 
Table 3 shows the K uptake by tomato plant as affected by 
compost and inorganic fertilizers. Analysis showed that 
the maximum K uptake of 358.70 kg ha-1 was recorded in 
treatment receiving full N, P and K and 10 tons of compost. 
The statistical analysis showed that K uptake by tomato 
plant at treatment of full dose of N, P and K with 10 tons of 
compost was significantly higher over control and the rest 
of the treatments. The minimum K uptake of 89.51 kg ha-1 
was recorded in control. The cause of more potassium 
uptake by tomato plants is the effect of compost on 
solubilization of soil K. Sreelatha et al. (2006) and Ghosh et 
al. (2014) who showed that combined use of organic and 
mineral fertilizers significantly increased the plant 
potassium uptake. Sheoran et al. (2015) also observed that 
combined application of N based mineral fertilizers and 
vermicompost had significant effect on K uptake. 
 
 
Soil organic matter content 
 
Table 4 showed the mean data of soil organic matter 
content as affected by different treatment combinations. 
The highest organic matter content of 1.06% was recorded 
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Table 4: Post harvest soil Total N, Organic Matter, AB-DTPA extractable P and K contents as influenced by compost applied with 
inorganic fertilizers. 

 

Treatments 
Total N SOM 

 

AB-DTPA extractable P AB-DTPA extractable K 

(%) mg kg-1 

Control 0.031d* 0.63d* 2.16b* 126.67e* 

Half N, P and K 0.038cd 0.76cd 3.38a 175.00d 

Full N, P and K 0.041bcd 0.83bcd 3.93a 197.00b 

Full compost 0.044abc 0.89abc 3.06ab 215.33a 

Half N, P and K + full compost 0.051ab 1.03ab 3.16ab 181.67cd 

Full N, P and K + half compost 0.045abc 0.9abc 3.43a 170.00d 

Full N, P and K + full compost 0.053a 1.06a 4.03a 193.33bc 

LSD P ≤ 0.05 0.01 0.21 1.05 14.65 
 

*Means with different letter (s) on columns are significantly different at P ≤ 0.05. 

 
 
in treatment where full N, P and K and full dose of compost 
was used, followed by the treatment where half N, P and K 
and full compost was used with organic matter content of 
1.0%. The decrease in organic matter was found in control. 
Islam et al. (2013) and Manoj et al. (2012) found that the 
shared use of organic manure and chemical sources 
amplified soil organic matter content. Munoz et al. (2004) 
reported that organic fertilizer sources such as poultry 
manure, filter cake and FYM contain a large amount of 
nutrients and organic matter which are beneficial for soil 
physical properties as well as, soil organic matter. 
 
 
Soil total N content 
 
Table 4 shows soil analysis for total N as affected by 
combined or sole application of compost and mineral 
fertilizers. The analysis shows that compost applied with 
inorganic fertilizers significantly increased soil total N over 
the control. Maximum N value of 0.053% was noticed in 
the treatment where full N, P and K and full dose of 
compost was applied followed by the treatment where full 
compost and half N, P and K were applied. Organic sources 
of fertilizer served as soil amendment for crops and 
provided substantial quantities of nutrients to soil. Parmer 
and Sharma (2002) reported that application of fertilizers 
from chemical N sources, farm yard manure and poultry 
manure increased soil total nitrogen. Wiqar et al. (2013) 
also concluded increase in soil total N by the integrated 
use fertilizers. 
 
 
AB-DTPA Extractable P 
 
The AB-DTPA extractable P content of soil after fruit 
picking was also significantly increased by the fertilizer 
treatments compared with the control. Soil analysis in 
Table 4 showed that the highest P value of 4.03 mg kg-1 
was found in the treatment where full dose N, P and K and 
full dose of compost were applied. The lowest was found in 

control treatment. Availability of phosphorous in soil 
increased where the application of P fertilizers was applied 
alone from mineral sources or in combination with organic 
fertilizers, which shows that organic fertilizers enhanced 
solubilization of insoluble phosphorous and reduces P 
adsorption and fixation in soils. Same results were shown 
by Azam et al. (2013) and Wiqar et al. (2013) who 
reported higher available phosphorous in the treatments 
plot where organic fertilizer sources applied alone or in 
different combination with inorganic fertilizers.  
 
 
AD-DTPA Extractable K 
 
The available K content increased significantly at fertilized 
treatment plots over the control. Table 4 shows the data 
regarding the K content after fruit picking. The highest K 
value of 215.33 mg kg-1 was found in the treatment receiving 
only full dose of compost followed by the treatment where 
full N, P and K fertilizers were applied. The lowest was 
found in the control treatment. Abdel and Hossein (2001) 
reported that application of organic sources of fertilizer 
significantly improved the soil exchangeable K and 
similarly findings was reported by Islam et al. (2013). Our 
results are similar with Wiqar et al. (2013) who noticed 
increased in soil extractable K by the combined use of 
organic and inorganic fertilizer.  
 
 
Conclusions 
 
The following conclusions could be made from the results of 
the present study: 
 
- The yield and quality parameters of tomato fruit 
increased significantly with the integrated use of compost 
and inorganic fertilizers; 
- N, P and K uptake increased significantly by the combined 
use of compost with mineral fertilizers;   
- Compost improved the soil organic matter and N, P and K 
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contents of the soil. 
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