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Abstract 

 An experiment was conducted to evaluate the effects of different irrigation regimes 

and level of nutrients on the growth, yield parameters and yield of Bell pepper 

(CapsicumannuumL.) under naturally ventilated poly house during the Kharif season of 

2014 and2015at Calicut village, South Andaman. Irrigation regimes consisted of four levels 

based on IW/CPE ratio(I1-0.25;I2-0.50;I3-0.75 &I4-1.0) and  Nutr ien t  leve ls  

cons is ted  of  f ive  d i f feren t  compos i t ion  of  fer t i l ize rs (N1- 100% 

Recommended dose of NPK (Inorganic Form); N2- 50% of Inorganic NPK + 50% Organic 

Manure;N3- 75% of Inorganic NPK + 25% Organic Manure;N4 -25% of Inorganic NPK + 

75% Organic Manure;N5 -100% Organic Manure).Combined variance analysis indicated 

that experimental seasons were not significantly different, but irrigation intervals and 

nutrient level both significantly influenced the growth parameters and the total caps icum 

yield. Highest yield was recorded from theI3treatment (Irrigation at 0.75 IW/CPE on par 

with I4(Irrigation at 1.0 IW/CPE combined). The recommended dose of NPK in Inorganic 

form N1 gave the maximum yield. As the IW/CPE ratio increased the total yield in each 

irrigation interval decreased. However, with the lower irrigation frequency (I1), lower yields 

were obtained with all Nutrient levels. Both I and N significantly influenced the plant 

height, number of branches, days to 50% flowering and the dry matter production. In 

conclusion, Irrigation at 0.75 IW/CPE combined with recommended dose of NPK in 

Inorganic form(I3N1treatment) is recommended for Naturally ventilated poly house grown 

Bell pepper in order to atta in higher yields with improved quality. 
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Introduction 

The A & N Islands located in the Bay of Bengal is a group of 572 Islands which 

enjoys a maritime climate with temperature ranging between 23o-34oC with mean relative 
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humidity of 78% and receiving an annual rainfall of 3100mm from May to December. The 

soil texture ranges from sandy to heavy clay-loamy and therefore all kinds of tropical 

vegetables can be grown here by adjusting the cropping pattern and according to the demand 

supply chain. But the cultivation of vegetables is limited due to hostile weather condition and 

water logging during monsoon& water shortage during post monsoon season.  

Concern is expressed about the need to increase vegetable production in the Islands 

owing to exponential trend in consumption and export opportunities. To tide over the hurdles 

of low productivity, focus is on for cultivation of High value vegetables with high tech 

interventions viz; protected cultivation with efficient nutrient and water management. Among 

the high value vegetables, Bell Pepper (Capsicumannuum L.) is gaining commercial 

importance in these Islands, but the prevailing environmental conditions restrict their 

cultivation under open condition throughout the year. To make its cultivation successful, 

protected structures play an important role in adverse climatic conditions as they act as a 

protective barrier and a key role in IPM. These structures also facilitate the utilization of 

nutrients and water from soil for a longer duration (Singh et al.,2003).In Bell pepper 

production water and nutrient are the two most critical inputs and their efficient management 

is important for increased production. Though islands receive 3100 mm rainfall annually, but 

it’s harvesting and recycling is lacking which reduces the availability of water for irrigation 

during dry spell. The excess rainfall harvested during monsoon season has to be judicious 

utilized and therefore the main objective is to fix the time and depth of irrigation according to 

the crop water requirement which is based on the soil water status, climatic condition, stage 

of the crop which primarily is a function of evaporative demand of the atmosphere or the 

concept of IW/CPE ratio. Adoption of IW/CPE ratio approach for scheduling irrigation to 

several field crops has also showed favorable results in improving the water use efficiency 

(Sudhakar, 1996). Besides irrigation, adequate application of fertilizer both in time and type 

to maintain the optimum nutrient supply is an essential factor influencing growth, 

development and productivity of bell pepper. The nutrient requirement is very high for Bell 

pepper and therefore fertigation can be adopted which reduces the nutrient loss and aids in 

better uptake of nutrients by the plants leading to high fertilizer use efficiency. 

Very limited research has been conducted under Island condition so far and only 

limited information is available for growing Bell pepper through protected technology to 

increase the yield, hence a study was conducted in order to assess the effect of different 
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irrigation regimes and nutrient supply on the growth and yield potential of bell pepper under 

protected structure in an Island ecosystem.  

 

MATERIALS AND METHODS 

Experiments were conducted during Kharif of 2014 and 2015 in a poly house 

structure at Calicut village of South Andaman located at 11o35’ N latitude and 92o42’E 

longitude at an altitude of 63 m above MSL and receiving annual  rainfall of 3100mm and 

temperature ranged from 23o-34oC.The climatic parameters were recorded at the 

Meteorological unit, Shadipur, A& N Islands. The total rainfall during the Bell pepper 

growing season (May-November) was 2859.7mm and 2810.9 mm during 2014 and 2015 

respectively. The monthly minimum and maximum mean temperature ranged from 25.1oC to 

30.6oC in 2014 and 25o C to30.7oC in 2015. The relative humidity ranged from78-89% 

during the crop season in 2014 and 82-90% in 2015. The soil of the experimental plot is Clay 

loam in texture with a pH of 6.2 , OC 0.5% and available NPK 230:11:100kg/ha. Two sets of 

factors were selected for the study viz; Four levels of irrigation regimes assigned to main-

plots based on IW/CPE ratio at a depth of 5 cm (I1-0.25; I2- 0.50; I3-0.75 &I4-1.0) and Five 

levels of d i f feren t  composi t ion  of  fe r t i l izers  ass igned  to  subplots(N1- 100% 

Recommended dose of NPK (Inorganic Form); N2- 50% of Inorganic NPK + 50% Organic 

Manure;N3- 75% of Inorganic NPK + 25% Organic Manure;N4 -25% of Inorganic NPK + 

75% Organic Manure;N5-100% Organic Manure). The experiment was carried out in a 

Naturally Ventilated Poly house in a split plot design with three replications. Bell pepper 

variety California wonder was chosen for the study. All agronomic practices and need based 

Plant protection measures were adopted as per recommendation. Observations on growth and 

yield attributes were recorded. The data pertaining to the experiment were subjected to 

statistical analysis method suggested by Gomez and Gomez (1984).  

 

RESULTS AND DISCUSSION 

Comparing the means of different parameters it was found that fertilizer and irrigation 

regimes have significant effect on the growth and yield parameters of Bell pepper grown in 

poly house. Similar results were also obtained by Nilesh Biwalkar et al.(2015). The results 

obtained from the present study on various growth and yield parameters are presented in the 

following table. 
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Table.1. Effect of Irrigation and Nutrient management on the growth parameters of 
BellPepper (Capsicum annum L.) grown in a naturally ventilated polyhouse 

Treatment Plant height 

(cm) 

Number of  

branches 

(nos) 

Leaf area Plant-1 

(cm 2) 

Dry matter 

production 

(gms/plant) 

Irrigation levels  2014 2015 2014 2015 2014 2015 2014 2015 

I1(0.25 IW/CPE) 53.28 54.23 5.83 5.57 1204.06 1271.26 218.30 216.67 

I2(0.50 IW/CPE) 55.95 56.91 5.80 5.76 1246.88 1310.48 288.13 225.29 

I3(0.75 IW/CPE) 62.52 63.54 5.98 5.88 1289.14 1347.32 247.24 244.90 

I4(1.0 IW/CPE) 60.62 61.23 6.08 5.95 1270.77 1331.36 250.46 245.90 

SEd  1.971 2.10 0.18 0.13 7.50 5.36 6.64 5.90 

CD(0.05) 4.823 4.98 NS NS 25.95 18.62 16.24 14.40 

Nutrient levels  

N1( 100% RD of 

NPK (Inorganic 

Form)  

63.26 64.56 6.28 6.00 1290.1 1343.79 256.38 250.74 

N2(50%  

Inorganic + 50% 

Organic ) 

58.44 59.44 5.93 5.86 1260.93 1319.25 240.05 237.98 

N3(75% Inorganic 

+ 25% Organic) 

62.25 63.21 5.98 5.94 1271.43 1332.65 249.79 250.90 

N4(25% Inorganic 

+ 75% Organic) 

54.40 55.90 5.84 5.79 1232.51 1303.60 223.24 221.78 

N5(  100% 

Organic form) 

52.12 53.21 5.57 5.48 1208.69 1276.22 210.70 204.55 

SEd  1.396 1.52 0.19 0.21 4.69 6.03 5.24 4.44 

CD(0.05) 2.845 2.95 0.39 NS 13.16 17.42 10.68 9.05 

 

Growth parameters 

Growth parameters were significantly influenced by various irrigation and nutrient 

levels (Table 1).The irrigation at IW/CPE ratio of 0.75(I3 ) gave significantly higher plant 

height(62.52cm and 63.54 cm respectively in  2014 and 2015) over the lower irrigation 

regimes at IW/CPE ratio of 0.50 (I2 ) and 0.25(I1 ). Maintenance of favorable soil water 
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balance throughout the crop growth period improved the performance since water plays a 

vital role in carbohydrate metabolism and cell enlargement. The lower irrigation regime (I1 –

IW/CPE ratio of 1.0) had lower plant height(53.28cm and 54.23cmrespectively in 2014 and 

2015) and number of branches per plant (5.83 and 5.57respectively in 2014 and 2015) which 

may be due accumulation of abscissic acid (ABA) in the plants due to the water deficit which 

inhibits the growth of either internodal length or number of nodes. Edna Antony and 

Singadhupe. R.B.(2004) also reported similar results were the number of branches were 

found significantly correlated to plant height. The increased plant height and the number of 

branches might have aided the crop to put forth more canopy and the leaf growth continues 

increasing the photosynthetic efficiency of the crop.  The crop plants irrigated at 0.75(I3) and 

1.0 (I4) IW/CPE ratio had more LAI (1289.14cm2& 1270.77 cm2during 2014 and 1347.32 

cm2& 1331.36 cm2during 2015). All these factors contributed to higher dry matter production 

at higher moisture regime i.e at 0.75(I3) and 1.0 (I4) IW/CPE ratio.  

The effect of nutrient levels and source also affected the plant height. The 

recommended dose of NPK as 100% inorganic fertilizer form (N1) significantly recorded 

higher plant height (63.26cm) as compared to the plant height (52.12cm) when NPK was 

applied in the form of 100% organic fertilizer (N5). This may be because release of nutrients 

from the inorganic form of NPK was faster which aided in increased uptake of nutrients and 

better translocation to different parts the plants which aided in accumulation of balanced 

phytohormones favoring more photosynthetic surface area i.e LAI (1290.1cm2 and 

1343.79cm2) for the plants supplied nutrients with 100% recommended dose in the inorganic 

form(N1). This resulted in more plant growth thus contributing to higher dry matter 

accumulation of 256.38 gm. /plant atN1. The results endorse the findings of Savithri, et 

al.(1993) and Lodhi (2009). The crop which received NPK in a combination of 75% from 

inorganic source and 25% from organic form (N3)recorded 249.79 gm/plant of DMP which 

was higher over N2 (50% from inorganic source and 50% from organic form, and  N5(100% 

from organic source). 

 

Yield parameters 

A significant correlation has been established between Bell pepper yield and yield 

components like the number of fruits and fruit weight. (table.2). From the result it is 

established that water deficit was more pronounced on the yield component .The cumulative 

effect resulted in significant lower yield(17.83 gms) in IW/CPE ratio of 0.25(I1) and 18.83 at 
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0.50(I2 )  relative to the yield  of 23.37 gms at  IW/CPE ratio of 0.75 (I3) and 22.22gms at 

IW/CPE ratio of 1.0(I4 ). The plants hasten their life cycle and the days to 50% flowering is 

increased when there is water deficit (I2and I1) which results in lesser fruit set. The 

conclusion is that irrigation intervals has significant effect on yield of bell pepper because 

with more irrigation level(I3 and I4) there is more nutrient uptake at the time of flowering and 

fruit set which increased the total biomass. Similar results were reported by Bekele et al. 

(2007) and Adeoye et al. (2014). 

Table: 2. Effect of Irrigation and Nutrient management on the yield parameters of Bell 

Pepper (Capsicum annum L.) grown in a naturally ventilated polyhouse 

Treatment Number of fruits per 
plant(nos) 

Fruit weight(gms) Days to 50 % 
flowering 

Irrigation 
levels 

2014 2015 2014 2015 2014 2015 

I1 6.89 6.25 106.65 103.82 59.80 60.47 

I2 7.27 6.51 109.93 107.23 58.27 59.07 

I3 8.13 7.29 120.92 116.02 55.73 56.40 

I4 7.88 7.05 118.71 117.47 56.53 57.20 

SEd  0.25 0.25 3.39 2.88 0.66 0.49 

CD(0.05) 0.61 0.61 8.29 7.05 1.66 1.19 

Nutrient levels 

N1 8.23 7.36 128.23 120.54 56.33 56.92 

N2 7.56 6.86 112.73 111.75 54.66 57.75 

N3 8.09 7.24 123.46 119.36 56.25 56.75 

N4 7.07 6.35 104.08 105.06 58.75 59.67 

N5 6.78 6.07 101.75 98.94 58.92 60.33 

SEd  0.18 0.16 3.63 3.50 0.64 0.70 

CD(0.05) 0.36 0.33 7.39 7.13 1.31 1.42 

 Under the naturally ventilated polyhouse condition maximum yield was recorded in 

the treatment I3 and N1as the irrigation regimes and nutrient level significantly influenced the 

maximum number of fruits per plant (8.13 and 8.23) along with the maximum fruit weight 

(120.92gms and 123.46gms) respectively. The increase in yield could be traced to favorable 
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plant water balance, nutrient uptake and increased dry matter. This led to setting of more 

fruits per plant .The results were significantly influenced similarly in the year 2015 also. 

 Higher fruit yield and economic returns were recorded in this treatment for plants 

grown in polyhouse as it provided controlled environment which resulted in more uptake of 

nutrients thereby increasing the photosynthetic rate which resulted in good performance of 

Bell pepper. The results obtained in this research agreed with that of Dugu et al. (2007), 

Singh et al. (2011) and Manual et al. (2012). 

 Irrigation at I3level(at 0.75IW/CPE ratio) gave higher yield which was more because  

irrigation interval has significant effect on the yield of Bell pepper as the total biomass 

production increases  due to more nutrient uptake  and higher photosynthesis.(table.3). The 

plant under stress will tend to shorten their life cycle and therefore will yield less as in the 

treatment I1(irrigation at 1.0IW/CPE). The result was similar to the result established by 

Adeoye et al. in the year 2014, which indicated that longer intervals of irrigation caused more 

stress to the plant which leads to reduction in plant height, number of leaves, leaf area and 

thereby less production of chlorophyll. 

Table.3. Effect of Irrigation and Nutrient management on the yield (kgs ha-1) of Bell Pepper 
(Capsicum annum L.) grown in a naturally ventilated polyhouse 
Nutrient 

levels 

Irrigation regimes 

2014 2015 

I1 I2 I3 I4 Mean I1 I2 I3 I4 Mean 

N1 20.92 21.70 29.85 27.74 25.06 21.84 23.15 31.50 29.31 26.45 

N2 19.99 19.67 21.09 21.74 20.62 19.13 20.84 22.54 22.83 21.34 

N3 19.99 20.79 28.39 24.95 23.54 21.32 22.17 30.17 26.52 25.04 

N4 15.14 17.19 18.59 18.75 17.42 16.04 18.25 19.57 19.67 18.38 

N5 13.09 14.99 18.92 17.91 16.23 13.92 15.96 19.91 19.16 17.24 

Mean 17.83 18.87 23.37 22.22  18.45 20.07 24.74 23.49  

 

 Irrigation regimes Nutrient levels I xN interaction 

SEd CD(0.05) SEd CD(0.05) SEd CD(0.05) 

2014 0.73 1.79 0.75 1.61 1.59 3.30 

2015 0.65 1.59 0.70 1.46 1.41 2.95 
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The plants grown with application of fertilizer as per the recommended dose 

(treatment-N3) gave higher yield as the nutrient use efficiency is as high as 90% compared to 

the conventional method. It was also reported by Solaimalai et al. (2005). Drip fertigation 

optimize the use of water and fertilizer enabling the harvest high crop yield simultaneously 

ensuring a healthy soil and environment.  It has been reported by Natrajan et al. (2002) that in 

a greenhouse experiment 100% recommended dose through fertigation enhanced the overall 

root activity, improved the mobility of nutritive element and their uptake and thereby yield 

increased linearly. Application of water soluble fertilizer at recommended level produced 

excellent quality fruits and resulted in higher yield. (Immamsaheb et al., 2014) 

 

CONCLUSION 

Bell pepper crop responded to the increased number of irrigation along with the 

availability of Nutrients applied through fertilizer in the form of inorganic compounds. The 

results showed increase in yield of Bell pepper was influenced by the irrigation frequency and 

type of fertilizer. Finally this experiment gave evidence that irrigation intervals combined 

with fertilizer application had effect on growth and yield parameters of Bell pepper. These 

affected the plant height, number of branches, days to flowering and the dry matter 

production significantly which influenced the yield pattern. The results indicated that Bell 

pepper fertilized with the recommended dose of NPK (19:19:19) combined with irrigation at 

0.75IW/CPE ratio is best suited under Naturally Ventilated Polyhouse in the A&N Island 

ecosystem.  

 

ACKNOWLEDGEMENTS 

The authors are thankful to Dr.S.Dam Roy, Director, CIARI, Port Blair for 

hisguidance & constant encouragement and his technical staff for the help rendered during 

the research and analysis of this work. The authors are also thankful to the officers and staff 

of the Department of Agriculture, A & N Islands for their support in completing this work. 

  

REFERENCES: 

1. Adeoye,P.A., Adesiji,R.A.,Oloruntade,A.J. & Njemanze,C.F.(2014).Effect of Irrigation 
Intervals on Growth and Yield of Bell Pepper(Capsicum annuum) in a Tropical Semi-arid 
Region, American Journal of Experimental Agriculture,4(5): 515-524. 

2. Antony,E. & Singandhupe,R.B.(2004).Impact of drip and surface irrigation on growth, yield 
and WUE of Capsicum(Capsicum annuum L.), Agriculture Water Management, 65:121-132. 



JOURNAL OF INTERNATIONAL ACADEMIC RESEARCH FOR MULTIDISCIPLINARY 
Impact Factor 3.114, ISSN: 2320-5083, Volume 5, Issue 2, March 2017 

 

9 
www.jiarm.com 

3. Bekele,S. & Tilahun,K.(2007). Regulated deficit irrigation scheduling of Capsicum in a semi-
arid region of Ethiopia, Agriculture Water Management, 89:148-152. 

4. Dugo, G.V.,Orgas,F. & Fereres,E.(2007). Responses of Pepper to deficit irrigation for paprika 
production, Scientia Horticulture, 114:77-82. 

5. Fertigationon growth, yield, quality and economic returns in different vegetable crops, Asian 
Journal of Horticulture,9(2):484-491. 

6. Fruitquality and production of vegetable and fruit crops (in) Proceeding of the National 
Symposium on Frontier areas of Entomological Research, 94 pp. IARI, New Delhi. 

7. Gomez ,K.A. & Gomez,A.A.(!984). Statistical procedures for Agricultural Research.John 
Wiley and sons Publications,New York. 

8. Imamsaheb, S.J.,Hanchinmani, C.N.&Ravinaik,K.(2014).Impact of dripirrigation and Lodhi, 
A.S.(2009).Studies on the effect of low tunnel environment on growth and yield of drip 
irrigated sweet pepper(Capsicum annuum L. var.grossum). M.Tech Thesis., Punjab 
Agriculture University, Ludhiana. 

9. Manuel, F.I.,Nwonuala,A. & Davis.D.D.(2012). Growth response of fluted 
Pumpkin(Telfairia occidentalis) to combination of irrigation intervals and spent mushroom 
substrate in the Niger Delta region of Nigeria, African Journal of Biotechnology,11(14): 
3346-3351. 

10. Natrajan,S.,Sasikala,S. & Kumaresan,G.R.(2002). Influence of growing media, irrigation 
regime, Integrated nutrient management and mulching on yield and economics in 
tomato(Lycopersicon esculentus Mill) hybrids under polyhouse condition, Indian Journal of 
Horticulture , 53(1-6) : 40-45. 

11. Nilesh Biwalkar.,Singh.K.G. & Jain.A.K., Rakesh Sharda., Jindal.S.K..,Kulbir singh and 
Neera Chawla. (2015).Response of coloured Sweet Pepper (Capsicum annuum L. 
var.grossum) to fertigation and irrigation levels and naturally ventilated greenhouse. 
Agriculture Research Journal 52(1):19-25 

12. Savithri,R. & Khan,H.H.(1993). Charactreistics of Coconut Pith and its utilization in 
agriculture, Journal of Plantation Crops,22:1-18. 

13. Singh,A.K., Balraj Singh. & Gupta, Ramwant.(2011).Performance of sweet 
pepper(Capsicumannum)varieties and economics under protected and open field conditions in 
Uttarakhand, Indian Journal of Agricultural Sciences,81(10): 973-5. 

14. Singh,A.K.,Gupta,M.J.&Shrivastav,R.(2003).Effectfpolyhouse on insectpestincidence, 
15. Solaimalai,A., Baskar,M., Sadasakthi.A. & Subburamu. ((2005). Fertigation in high 

value crops, Agriculture Review, 26: 1-13. 
16. Sudhakar,C.(1996). Performance of different crops in post rainy season under varied 

moisture regimes.M.sc(Ag.) thesis submitted to Acharya N.G.Ranga Agricultural 
University, Rajendranagar, Hyderabad(unpublished). 

 

 

 

 

 


