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Abstract 
An experiment was laid out in a randomized block design with five replications. The treatments consisted 
of T1: 50% Fertigation + 50% Foliar, T2: 70% Fertigation + 30% Foliar, T3: 30% Fertigation + 70% 
Foliar, T4: 80% Fertigation + 20% Foliar, T5: 100% Fertigation, T6: 100% Foliar, T7: Control. 
Application of different levels of fertilizers increased the growth, yield and quality of capsicum. The 
maximum plant height (48.27 cm), plant spread (58.52 cm), days to 50 per cent flowering (43.64), days 
to first picking (70.72), harvest duration (59.72 days),number of branches plant-1(13.56), number of fruits 
per plant (20.27), average fruit weight (84.03 g), fruit length (7.24 cm), fruit diameter (6.80 cm), fruit 
yield per plant (1703.37 g), fruit yield per hectare (62.88 t ha-1), harvest index (8.30%), fruit firmness 
(4.52 kg cm-2), shelf life (10.04 days) and physiological loss in weight (13.72%) were recorded with the 
application of 50 per cent Fertigation + 50 per cent Foliar whereas pH (7.1), ascorbic acid (118.67 mg 
100 g-1), TSS (6.75 °Brix) were recorded maximum with the application of 100 per cent Fertigation. The 
same treatment also produced the highest net returns of Rs. 19, 32, 555.88 along with benefit: cost ratio 
(3.31: 1). These results suggested that the optimum production of capsicum can be obtained with 
application 50 per cent Fertigation + 50 per cent foliar application of nutrients. 
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Introduction 
Capsicum (Capsicum annuum L. var. grossum) is an annual plant belonging to the Solanaceae 
family. It is also known by other names such as Shimla mirch, Green pepper, Bell pepper and 
Sweet pepper. Capsicum is one of the important vegetables grown in India because of its high 
nutritive value, colour, flavour and considered as one of the major commercial crops of the 
world (Tiwari et al. 2013) [23]. In India, capsicum is grown over an area of 21 thousand 
hectares with production of 268 thousand metric tonnes (NHB, 2015). In Punjab bell pepper 
covers an area of 0.31 thousand hectares with production of 4.64 thousand metric tonnes 
(NHB, 2015).  
Fertigation system where both water and fertilizers are applied together is a common technique 
for horticultural crop production (Afifah et al. 2015) [2]. Fertigation allows nutrient placement 
directly into root zone around the plants through a dripper network with the help of emitters 
near consumptive use of plants during critical periods of nutrient requirement. Losses of water 
and nutrient can be minimized substantially as fertigation is economically feasible, socially 
and environmentally acceptable (Tiwari et al. 2013) [23].  
Foliar feeding is a relatively new and controversial technique of feeding plants by applying 
liquid fertilizer directly to their leaves. Foliar nutrition usually penetrates the cuticle of the leaf 
or stomata enter the cells rapidly and fulfill the nutrient demand of the growing plant and thus 
ameliorate nutrient deficiencies (Devi and Shanthi, 2013) [6].  
Soilless culture is an artificial means of providing plants with support and reservoir for 
nutrients and water. Coconut coir is an inexpensive soilless media with suitable water and air 
retension capacity. Replacing soils by soilless growing media is to overcome plant protection 
problems, soil borne pathogens and environmental regulations against groundwater pollution 
with nitrate pesticides (Nagaraj et al. 2015) [17]. 
 
Material and Methods 
The experiment was carried out under Polyhouse of Department of Agriculture, Mata Gujri 
College, Fatehgarh Sahib, Punjab, India, during Kharif 2016. The experiment was laid out in 
Randomized Block Design with five replications and seven treatments. 
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The treatments consisted of T1: 50% Fertigation + 50% Foliar, 
T2: 70% Fertigation + 30% Foliar, T3: 30% Fertigation + 70% 
Foliar, T4: 80% Fertigation + 20% Foliar, T5: 100% 
Fertigation, T6: 100% Foliar, T7: Control. Observations were 
recorded on randomly selected plants with different characters 
i.e. plant height (cm), plant spread (cm), days to 50 per cent 
flowering, days to first picking, harvest duration (days), 
average fruit weight (g), fruit length (cm), fruit breadth (cm), 
number of branches plant-1, number of fruits plant-1, fruit yield 
plant-1 (g), fruit yield ha-1 (t), harvest index (%), total soluble 
solids (°Brix), ascorbic acid (mg 100 g-1), fruit firmness (kg 
cm-2), shelf life (days) and physiological loss in weight (%). 
 
Results and Discussion 
Growth parameters  
Data recorded on the effect of fertigation and foliar 
application on various plant growth characters cv. Indra 
presented in Table 1. Minimum days taken to 50 % flowering 
was found in T1 (43.64) followed by treatment T4 (45.82). 
While maximum days were observed in T7 (53.80). This 
might be due to early flowering of pepper to different sources 
of nutrient might be due to acceleration of the vegetative 
phase through the simulative effect of the absorbed nutrients 
on photosynthesis process which certainly reflected positively 
on vegetative and flowering initiation (Kawthar et al. 2010) 
[12]. To findings of the present study were agreement with the 
findings of Locher et al. (2003) [14] in capsicum, Imamsaheb 
et al. (2011) in brinjal and tomato Godara et al. (2013) [8] in 
capsicum. 
Minimum days to first picking was found in T1 (70.72) 
followed by T2 (73.84). While maximum days were taken in 

T7 (79.18). Earliness in fruiting might be due to early 
accumulation of photosynthates which resulted accelerated 
photosynthesis and rapid translocation of photosynthesis 
towards initiating flower buds in early flowering and 
ultimately early fruiting (Ademola and Agele, 2015) [1]. 
Above results were in confirmation with the findings of 
Tiwari et al. (2013) [23]. 
Maximum plant height was found under the treatment T1 
(48.27 cm) while minimum was found in T7 (42.46 cm). The 
increase in plant height may be attained due to increased cell 
division and elongation at higher level of nitrogen and 
phosphorus. Availability of nitrogen in the root zone where 
the active roots are concentrated lead to better utilization of 
nutrients, their uptake and enhanced vegetative growth of the 
plant (Fawzy et al. 2012) [7]. Maximum plant spread (58.52 
cm) was observed in the treatment T1 (50% Fertigation + 50% 
Foliar). Whereas, minimum value for plant spread (50.58 cm) 
was recorded in the treatment T4 (80% Fertigation + 20% 
Foliar). The increase in plant spread was attributed may be 
due to increase in fertilizer and organic manure application 
may be ascertained to increased amount of nutrients such as 
nitrogen, phosphorus and potassium in plants, leading to 
increase in the formation of plant metabolites that helped to 
build the plant tissues (Malik et al. 2011) [15]. 
Maximum harvest duration was observed in T1 (59.72) while 
minimum was observed in T7 (51.92). The increase in 
duration may be due to the capability of vermicompost in 
producing growth hormones and enzymes, which in turn 
enhanced growth and extended the duration of harvesting 
(Singh et al. 2015) [22]. Similar results were also found by 
Mishra and Tripathi (2011) [16]. 

 
Table 1: Effect of fertigation and foliar application on various plant growth characters cv. Indra 

 

Treatments Days to 50% flowering Days to first picking Plant height (cm) Plant spread (cm) Harvest Duration (Days) 

T1 43.64 70.72 48.27 58.52 59.72 

T2 49.40 73.84 45.15 55.76 56.74 

T3 48.5 74.57 46.64 56.86 56.94 

T4 45.82 75.19 44.95 50.58 55.00 

T5 48.22 74.28 45.50 52.78 54.74 

T6 47.16 76.14 44.30 54.76 54.00 

T7 53.80 79.18 42.46 53.86 51.92 

SE(m) 0.63 0.81 0.55 0.60 0.61 

CD(0.05) 1.84 2.37 1.61 1.75 1.78 

 
Yield and yield contributing characters 
Observations recorded on effect of different levels of 
fertigation and foliar application on yield and yield 
contributing characters of capsicum are presented in Table 2. 
Maximum number of fruits plant-1 was found in T1 (20.27) 
while minimum was found in T7 (17.88). The increase in fruits 
per plant might be due to supply of nutrients at critical growth 
stage i.e. flowering and fruit set (Narayan et al. 2011) [19]. 
Similar result was found in number of branches plant-1.  
Average weight of fruit was found in T1 (84.03 g) while 
minimum was found in T7 (78.14 g). The increase in fruit 
weight might be due to the better utilization of photosynthates 
and increased allocation of photosynthates towards the 
economic part (Narayan et al. 2011) [19]. These results were in 
partial agreement with the results obtained by Nanthakumar 
and Veeraragavthatham (1999) [18] and Narayanamma et al. 
(2002) [20]. 
 Maximum fruit length and diameter was observed in 
treatment T1 (7.24 cm and 6.80 cm) while minimum was 

found in T7 (5.46 cm and 6.35 cm). Higher vegetative growth 
helped in the synthesis of greater amount of fruit material 
which was later translocated into developing fruits resulting in 
increased fruit length and diameter (Lal and Kanaujia, 2013) 
[13]. Similarly maximum fruit yield was found in T1 (62.88t ha-

1) while minimumwas found in T7 (51.62 t). The increase in 
yield might be due to greater availability of nutrients 
increased uptake of nutrients and water, resulted in more 
photosynthesis and enhanced food accumulation in edible part 
of the fruits (Chetri et al. 2012) [5] and whereas, maximum 
harvest index (8.30%) was observed in T1 and minimum was 
found in T7 (7.41%). This might be due to better water 
utilization and uptake of nutrients and excellent soil-water and 
air relationship with higher oxygen concentration in the root 
zone. It may be due to the optimum moisture conditions in the 
entire root zone of the crop which reflected in better 
physiological activities of plants resulting into increased dry 
matter accumulation (Godara et al. 2013) [8]. 
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Table 2: Effect of fertigation and foliar levels on yield and yield contributing characters of capsicum cv. Indra 
 

Treatments 
Number of 

branches plant-1 
Number of 

fruits plant-1 
Average fruit 

weight (g) 
Fruit length 

(cm) 
Fruit diameter 

(cm) 
Fruit yield 

(t ha-1) 
Harvest 

Index (%) 
T1 13.56 20.27 84.03 7.24 6.80 62.88 8.30 
T2 13.34 19.29 83.29 6.67 6.55 59.25 7.90 
T3 13.1 19.07 80.18 6.22 6.76 56.51 8.29 
T4 12.58 19.01 81.26 6.56 6.56 57.03 8.08 
T5 12.76 19.24 82.17 6.37 6.63 58.43 8.16 
T6 12.86 19.27 79.70 6.30 6.71 56.73 7.49 
T7 12.38 17.88 78.14 5.46 6.35 51.62 7.41 

SE (m) 0.20 0.17 0.67 0.69 0.04 0.74 0.17 
CD (0.05) 0.59 0.51 1.96 0.23 0.14 2.18 0.50 

 
Quality parameters 
The results related to quality parameters of capsicum are 
presented in Table 3. Among the various fertigation and foliar 
levels, 50 per cent fertigation + 50 per cent foliar recorded 
higher fruit firmness (4.52 kg cm-2). The possible reason for 
firm fruits, on account of proper and adequate availability of 
all macro and micro nutrients (Gosavi et al. 2010) [9] and 
similar results were also found in shelf life (10.04 days) and 
physiological loss in weight (13.72%). Chatterjee et al. 2013 
[4] resulted that better shelf life may be due to low respiration 
and transpiration rates, resulting in a reduced level of 
shrinkage and reduced ethylene metabolism. 
 Application of 100 percent fertigation resulted in higher 
ascorbic acid (118.67 mg 100 g-1) and minimum was found in 
T7 (111.50). This may be due to the slow but continuous 
supply of all major and micro nutrients, which might have 
helped in the assimilation of carbohydrates and in turn 
synthesis of ascorbic acid (Jaipaul et al. 2011) [11]. The 
present results were in consonance with the findings of 
Brahma et al. 2010 [3]. Maximum total soluble solids was 

found in T5 (6.75 °Brix) while minimum was found in T7 
(4.36 °Brix). The increase in TSS content might be due to the 
growth promoting substances which could have accelerated 
synthesis of carbohydrate, vitamins and other quality 
characters (Narayan, 2011) [19]. Ughade et al. (2015) [24] also 
found the similar results. The pH of capsicum was higher in 
T5 (6.58) and minimum was found in T7 (4.36). Samira et al. 
2013 [21] found that the tendency of increasing pH values and 
reduced acidity with prolonged storage time since the fruit 
with proceeding off the ripening process is going to diminish 
its predominant malic acid. 
The economics of the bell pepper production as affected by 
various treatments revealed that maximum net returns (Rs. 
19,32,555.88) and maximum benefit: cost ratio (3.31: 1) was 
computed by the application of 50 per cent Fertigation + 50 
per cent Foliar application. The reason for increased profit is 
due to maximum marketable yield due to healthy and better 
fruit size and higher net returns as compared to other 
treatments. Economics was also calculated by Lal and 
Kanaujia (2013) [13]. 

 
Table 3: Effect of fertigation and foliar levels on quality parameters of capsicum cv. Indra 

 

Treatments 
Fruit firmness 

(kg cm-2) 
TSS 

(°Brix) 
Shelf life 
(Days) 

Ascorbic acid 
(mg 100g-1) 

pH Physiological loss in weight (%) B: C ratio 

T1 4.52 5.51 10.04 116.16 6.5 13.72 3.31: 1 

T2 3.02 6.21 8.58 116.65 5.32 15.08 3.06: 1 

T3 4.02 5.54 9.32 116.37 6.4 15.84 2.88: 1 

T4 2.78 6.03 8.1 113.78 5.48 16.74 2.91: 1 

T5 3.22 6.75 7.88 118.67 6.58 16.74 3.00: 1 

T6 2.80 6.02 7.44 113.80 5.5 16.6 2.92: 1 

T7 2.18 4.36 6.44 111.50 4.36 18.9 2.57: 1 

SE(m) 0.17 0.20 0.33 0.54 0.28 0.43 
 

CD(0.05) 0.52 0.61 0.98 1.59 0.84 1.25 

 
Conclusion 
In a trial of growing capsicum under poly house among all the 
treatments application of 50 per cent fertigation + 50 per cent 
foliar performed better with respect to growth characters viz., 
50 per cent flowering, plant height, plant spread, yield and 
yield contributing characters namely number of branches 
plant-1, number of fruits plant-1, fruit weight, fruit size, fruit 
yield and harvest index. Whereas, quality characters namely 
ascorbic acid, pH, total soluble solids performed better with 
application of 100 per cent fertigation. Besides this, it also 
resulted in maximum gross income, net returns and maximum 
benefit: cost ratio among all the treatments. Therefore, 
application of 50 per cent fertigation + 50 per cent foliar 
application of nutrients may be suggested for commercial 
cultivation of capsicum for getting higher fruit yield with 
maximum net returns per unit area after further multilocation 
testing. 
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