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Abstract 

A field experiment was conducted ot the research thrin of Sher-c-Bafl&a Agricultural University. 

Dhaka during November 2006 to March 2007 to :;udy thc ....eels of nitrogen and phosphorus on 

growth. yield and quality of capsiculfi in i; Randomi:;d Complete l3ock Design (RCBD) with 

three replications. The treatments were 4 kvels ofN (0,30. iOU & 50 kg ha designated as 

N50, Ntco & N10, 
respectively) and 3 levels of P (0, 30 & 60 kv ha designated as P. P30 & Poo, 

respectively). Days to flower bud emergence, days to first flower opening, plant height at first 

flowering and at first harvest, number of branches at first flowering . length and breadth of fruit 

and number of fruits per plant increased significantly with increasing nitrogen doses up to 100 kg 

N h&'. Uowevcr, plant height at final harvest, number of branches at first and final harvest, 

average weight of fruit, yield, thickness of pericarp and dry matter content increased 

significantly up to 150 kg N haS' (N3 treatment). On the other hand, days to flower bud 

emergence, plant height at first flowering, number of branches at first harvest, average weight of 

fruit, yield, thickness of periearp and dry matter content increased significantly with increasing 

levels of Pup to the treatment P (30 kg P hi'), where as plant height and number of branches at 

final harvest, length of Capsicun, number fruits per plant enhanced significantly up to the 

treatment p2 
(60 kg P hi'). Considering the combined effect of nitrogen and phosphorus, the 

maximum significant days to flower bud emergence, days to first flower opening, days to first 

fruit set and plant height at final harvest were obtained from NP2 (100 kg N 
+ 60 kg P hi'). On 

the other hand, maximum length of capsicwfl, breadth of Capsicwn, number of fruits per pluni. 

average weight of fruit. yield and dry matter content were found in the treatment combination 

N3
P, (150 kg N 30 kg P hi') The highest N content (1.71%) was observed in N,o treatment. 

but the highest concentration of N was obtained with N,sPo treatment. [he highest 1' 

concentratiOn (0.035%) was recorded in P60  treatment. Phosphorus content in pants was ianged 

from 0.027 to 0.03 5%. 
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CHAFFER 1 
.:.' 

* 	 INTRODUCTION 

Sweet pepper botanically referred to as the genus Capsicwn is the member of Suh,uciccw 

IimiIy. it is the native to the Tropical South America and lirazit (Shoemaker and Teskey. 

1955). Columbus introduced it to Spain and Portuguese brought cczp.vzcwn to India &oni 

I3razil. The genus Qpsicwn consists of about 20 species and only four species are tinder 

cultivation, out of which C. pendulum and C. pubescens arc restricted to the South and 

Central America. The other two species such as C. annum and C. fruteseens are 

commonly cultivated throughout the world. C. annum is the most commonly cultivated 

species and all green chilies in the market and most of the dry chilies belong to this 

species. 

Within capsicum a tremendous range in size, shape and mature color of fruits are found 

and it has been selected on the basis of the types used in commerce throughout the world 

(Somos, 1984). The species Capsicun: unman includes eleven groups (Farris. 1988). 

which can be divided into Sweet pepper and Uot peppers. Sweet pepper is relatively non-

pungent or less pungent with thick flesh and it is the world second most important 

vegetables after tomato (AVRDC, 1989). 

Sweet pepper is also known as bell pepper, green pepper or capsicum. It may be used as 

cooked or raw salad. The leaves are also consumed as salad, soups or e;mteil with rice 

(Lovelook. 1973). it was also discovered to be a good source olmedicinal preparation ibr 

black vomit, tome for gout and paralysis (Knott and Deanon, 1967). Sweet pepper is 

minor vegetables in Bangladesh and its production statistics is not available 

(Hasanuzzaman, 1999). Small scale cultivation is found in Dhaka and Gazipur districts to 

supply in the market of Dhaka city. it has got a good demand to some big hotels in the 

Capital city of Bangladesh to feed foreigners (Rashid. 1999). This crop is recently 

introduced in Bangladesh but it has high nutritional value as well as high demand for 

export. 



In llangladesh, half of the population is under the poverty level and suffer from Various 

health problems. Severity of malnutrition and iron deficiency is the highest among female 

and all groups of children. Approximately one million Bangladeshi children have clinical 

signs of vitamin A deficiency and more than 9, 00,000 children less than six years of age 

stiffer from some degree of xeropthaLniia and over 30.000 children go under blind each 

year due to severe vitamin A deficiency (Javior, 1992). Almost 80 % of blind children 

come from landless household. Recent studies have been shown that vitamin A is not 

only important to prevent blindness but also has impact on digestion of' thud, child 

morbidity, and mortability. It is estimated that about 90 % of the population suffers from 

vitamin C deficiency. Sweet pepper has little energy value but the nutritive value of 

sweet pepper is high especially for vitamin A and vitamin C. 

1-lorticultural hot pepper and sweet pepper are two different crops. 1 lot pepper has been 

adopted in diverse environmental condition in Bangladesh. But sweet pepper is not an 

established crop in Bangladesh, although the environment of Bangladesh is suitable for 

growing sweet pepper. However, its production has some constrains which include 

flower dropping, poor fruit set, susceptibility to viral disease. etc. The most frequent 

causes of bell pepper abscission are environmental factors such temperature is the most 

important factor causing flower abscission (Wien, 1997). The maximum fruit set of bell 

pepper occurs at temperature from 160C to about 230C, but night temperature below 16°C 

and day temperature above 320C prevent the fruit set (Hasanuzzaman, 1999). Low 

humidity and high temperature will cause abscission of bud, (lowers and small fruits 

(Deanon, 1967). At least three month cool weather is required for good yield of sweet 

pepper. Poor fruit set is also associated with low light intensity (Kato and Tanaka, 1971) 

and low moisture (Cochran, 1936). However, there is no established variety of sweet 

peppers in Bangladesh. Therefore, the investigation is necessary to select ideal genotype 

of sweet pepper for this country. 

Fertilizer is one of the major factors of crop production. Among the factors. nitrogen is 

very much essential for good plant establishment and expected growth (Uddin and 

Khalequzzanian. 2003). Use of inorganic and organic fertilizers has amused a great 
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signilcance in recent years in vegetables production, for two reasons. Firstly, the need 

lhr continued increase production and per hectare yield of vegetables requires the 

increase amount of nutrients. Secondly, the results of a large number of experiments on 

inorganic and organic fertilizers conducted in several countries reveal that inorganic 

fertilizer alone can not sustain the productivity of soils under highly intensive cropping 

systems (Singh and Yadev, 1992). 

Optimum dose of fertilizers increase the proper growth. development and maximize the 

yield of sweet pepper. Slow release fertilizers also hold great promise for the production 

of solanaceous vegetables such as egg plant and tomato (Gezerci and Donmez. 1988). 

They found that slow-release fertilizers produce 92 t haS ' of tomato, compared to only 42 

lia' when ordinary commercial fertilizers are used. Many researchers of different 

countries of the world have been attempting for commercial cultivation of sweet pepper 

under various cultural aspects. Fertilizer rate influenced quantity and quality of capsicum. 

Fertilizer rates influenced capsaicin content and colour of powdered pepper (Yodpetch. 

1997). 

Therefore, the present investigation was undertaken with the following objectives: 

I. To study the effect of nitrogen and phosphorus fertilizers on growth and yield of 

sweet pepper. 

2. To find out the optimum dose of fertilizer for successful growth and yield of'  

sweet pepper. 

3 



ChAPTER 2 

REVIEW OF LITERATURE 

Sweet pepper is an important vegetable in many parts of the world. It is sensitive to 

various environmental fbctors viz, soil, temperature, humidity. light intensity and 

moisture for proper growth and yield. Many researches have been conducted on various 

cultural aspects of sweet pepper in different countries. Literature regarding the studies on 

effect of influence of nitrogen and phosphorous on growth and yield and quality of 

capsicum are scanty in J3angladesh. Sweet pepper, egg plant, and tomato belonging to the 

same family have more or less same growth habit and nutrient requirements. Because of 

the published report on sweet pepper, relevant literature on tomato and eggplant is 

included in this chapter along with sweet pepper. The available literatures related to the 

present study are reviewed here. 

Effect of nitrogen 

Kaeha cx at (2007) conducted a field experiment in Anand, Gujarat, India, during the 

kharii-rahi seasons of 2002-03 and 2003-04 to study the effects of levels of spacing (60 x 

60 and 90 x 60 cm), castor (Ricinus emnunis). cake (0 and I t ha') and N (100. 150, 200 

and 250 kg ha') on the green fruit yield of green chilli (C. an/lu/fl) on a loamy sand soil. 

Transplanting chilli at the narrow spacing of 60 x 60 cm significantly decreased the 

number of secondary branches, green fruits per plant, plant height and green fruit yield 

compared to the wider spacing of 90 x 60 cm. Application of N at 150 kg ha' 

signiflcantly increased the growth, yield, and yield components compared to the control; 

on the other hand, it was at par with the 200 and 250 kg ha treatments. Transplanting 

chilli at 60 x 60 cm spacing, applying castor cake at 1.0 t ha' including 150 kg N ha" 

increased the green fruit yield. 

Lee-WeiIA ci at (2007) conducted a field experiment in which Capsicwn annum 

cultivars Beauty Zest and California were hydroponically-grown and supplemented with 

N fertilizer (6. 10 and 14 mM) to study plant and fruit development, capsaicin content 

4 



and eapsaiein biosynthesis. N at 6 mM gave short plaitis, light weight, small leaf area and 

more delicient in total chlorophyll content, and lower activities of nitrate reductase 311(1 

glutaniine synthesize. However, the root: shoot ratio of Beauty Zest increased. The 

placenta ratio also increased with 6 mM N while fruit set and yield were significantly 

lower than in the other treatments. The amount of capsaicin in Beauty Zest fruit was 

highest with 6 and 10 mM N treatments while California fruit was highest with hO and 14 

mM N treatment. 

Grazia ci aL (2007) was introduced fast-growing seedlings have larger immediate 

nutrient demands compared with adult plants. A tray experiment was conducted to 

evaluate the fertilizer supplementation of sweet pepper transplants growing on different 

substrates like farmyard compost, vermin-compost, and commercial fertilizer with 

weekly applications of N at 150 and 300 mg/liter, compared to a control without 

fertilizer. The leaf area and fresh and dry weights of leaves, stems and roots were 

measured for the transplants. N application had positive effects on most growth 

parameters of seedlings growing on substrates with compost, promoting increased 

precocity and yield in the transplanted crop. Few benefits from N fertilizer application 

were observed for seedlings growing on substrates without compost. 

Kumar et aL (2006) were conducted a field experiments in Andhra Pradcsh, India, 

during the 2002-03 and 2003-04 kharif seasons, to study the effect of organic manure (1.0 

and 2.0 q neem cake and 5.0 and tO t poultry manure ha") in combination with N 

fertilizer applications on the growth and yield of chilli. Poultry manure at 10 t + 75% 

recommended rate of N fertilizer ha" recorded significantly maximum fresh (76.9 q ha") 

and dry pod yields (24.5 q ha"). Plant height, spread, fruit length and girth were 

insignificant. Mean number of fruits (176.6), fresh weight (300.7 g) and dry weight 

(106.5 g) per hill were significantly maximum in poultiy manure at JO t 1- 75% 

recommended N fertilizer rate. 
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Hari el a?. (2006) recommended the effects of nitrogen rate (50. 75 and 100%). in 

combination with neern cake (I and 2 t ha'), poultry manure (5 and 10 i hz(') and sheep 

manure (6 and 12 t haS ') on the yield and nutrient uptake of paprika (C. wlnwn) were 

determined in a field experiment conducted in Andhra Pradesh, India during the kharif 

season of 1998-2000. Application neem cake at 2 t h4  in combination with 75% 

recommended nitrogen rate resulted in the highest dry pod yield (4.078 g). dry plant 

weight (141.67 g), N uptake (168.43 kg ha4) and K uptake (177.80 kg haj. whereas 

application of poultry manure at 10 t ha4  in combination with 75% recommended 

nitrogen fertilizer resulted in the highest P uptake (42.17 kg ha4) of the plant. 

(ihoname ci at (2005) studied on the effects ofdifferentN fertilizer sources, i.e. organic 

(chicken manure at 4 and 8 cm3). mineral (100-75-50 kg NI'K ha) and biolertilizer 

(rhizobacteria as commercial product called Microbin at 2 kg/greenhouse) on the growth 

and productivity of sweet pepper (C annum) grown on a sandy soil in a greenhouse. 

Application of organic manure combined with biofertilizer and mineral N resulted in 

vigorous plants, expressed as plant length, number of leaves and stems as well as shoots 

dry weight. In addition, it recorded the best values for total acidity, vitamin C content. 

total soluble solids percentage, dry matter and N, P, K, Fe, Mn, Zn, Cu, Ni and Ph 

contents of fruits. 

Zhu ci aL (2005) was conducted a randomized-block greenhouse plot experiment on N 

utilization efficiency and N losses in intensive hot pepper (Capsicwn frutescens I..) 

production systems typical of commercial practice in Shouguang, snorthcast China. Cr01)  

yield and N utilization, soil mineral N dynamics and potential nitrate leaching losses were 

studied in control plots receiving no N fertilizer or organic manure and in experimental 

plots receiving 0,600, 1200 or 1800 kg urea-N ha' plus a basal dressing of IS t ha' air-

dried poultry manure supplying 178 kg N ha 1 . Ammonia volatilization from the soil 

surface was monitored. A microplot was established in each of the plots receiving 1200 

kg urea-N ha' (the local average commercial fertilizer N application rate). the urea 

applied to the microplot was labelled with 10 atom % I SN tracer and residual soil I 5N 

and 15N in harvested plant parts were determined. Previous intensive cropping led to a 
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very high residual soil mineral N content (1117 kg N ha") before the experiment began 

and control plots gave a satisfactory mean fruit yield of 5.7 t DM ha" with no significant 

yield response to applied fertilizer and poultry manure. Only 10% of applied tèrtilizcr N 

was recovered in the aboveground parts of the crop and about 52% was lost from the soil-

plant system. Substantial nitrate leaching losses occurred using the two highest fertilizer 

N application rates but there was little NFL volatilization from the soil surface. 

Roeha c/ al. (2003) carried out a field trial in Rio dc Janeiro. Brazil, from May to 

December 2002, the sweet pepper cultivars Magda and Cascadura Itaipu and the hybrid 

Magali were sprayed weekly with hacteridides (streptomycin sulfate + oxytetraeycline at 

0.8 g a.i./htre, or copper oxychloride at 2.4 g a.i./litre) or the biofertilizer Agrobio (5%). 

Yield was greater in Magali (11.57 t ha"), than in Cascadura Itaipu (6.03 t ha") or Magda 

(4.47 t ha'), but was not affected by any of the treatments. Application of Agrobio 

resulted in lower N and K levels in frtnts. 

Sharu cx aL (2001) conducted a field experiment in Vellayani, Kcrala, India, during 1999-

2000 to study the effect of poultry manure, vermin-compost, and necni cake. singly 

(100%) or in combination (25, 50, or 75%) with inorganic N (25, 50, or 75%), on chilli 

yield and quality. The highest fruit yield (9.66 t ha") was obtained with 50% poultry 

manure+50% inorganic N. The best keeping quality and highest ascorbic acid content 

was recorded for 100% poultry manure, 50% inorganic N+50% poultry manure. 25% 

inorganic N±75% poultry manure, 25% inorganic N+75% vermin-compost. 100% 

vermin-compost, 25% inorganic N+75% neem cake, and 100% neem cake. Poultry 

manure was superior among the organic fertilizers, and a 1:1 ratio of inorganic to organic 

fertilizer was best for increasing chilli yield and quality. 

Singh ci al. (2000) conducted an experiment to determine the optimum plant density and 

nitrogen requirement of dwarf chilli variety KDCS- 810. Three levels ofN (90, 120, and 

150 kg ha") and five levels of spacing (30 x 45,30 x 22.5.30 x 30,30 x 37.5 and 30 x 45 

em) with its basal dose of P205 and K20 each at 60kg ha". As regards the yield of chilli. 

nitrogen showed direct response more pronouncedly at the lower levels of fertilization. 

7 



During first and second year, significant increase in fruit yield (54.7 and 80.5 (1 had, 

respectively) was obtained up to 120 kg N hi' and in the third year, it yield was non 

signilicant. Closer spacing was beneficial and 30 x 22.5 cm spacing produced the 

maximum yield followed by 30 x 15 cm spacing. N at 120 kg hi2  and 30 x 22.5 eni 

spacing yielded the highest number ofehilli. 

Ruiz ci aL (2000) grew capsicuni plants under controlled conditions and N was applied as 

at 6. 12, 18 or 24 g m2  and K at 4, 8 or 12gm2). Applying high rates of N and K led to 

an increase in the absorption and translocation of nitrate to the shoot. However. 

ammonium was the main N form assimilated by the plant. The products of assimilation, 

mainly proteins, increased with higher N and K rates. Acid phosphates activity was a 

good indicator of plant P status. 

Pulgar ci al (2000) conducted an experiment in which capsicum annum were grown in 

controlled greenhouse conditions in artificial soil with application of 6, 12. IS or 24 g 

N/rn2  and 4, 8 or 12 g K/rn2. There was an increase in foliar inorganic anions in 

proportion to the increase in NK rates applied. In general, citric acid levels in leaves were 

lower at the lower NK rates, and they increased with increase in NK application. No clear 

response was observed of ascorbic acid to rate of NK application. The internal cationic 

excess led to an increase in hydrogen ions, either extruded or integrated into the tissue. 

Owusu ci at (2000) conducted a field trial in sandy loam Ferric acrisols. All of four 

sources of nitrogen, uiea, ammonium sulfate, ammonium nitrate and potassium nitrate. 

significantly increased plant growth parameters, number of fruits and yield per hectare of 

four eapsicum pepper varieties. The nitrate forms gave taller plants with bigger girths, 

which looked greener, had more fruits and gave higher yields than the other sources. 

Arnmonium nitrate gave 72-101% greater yields than ammonium sulfate. 

Baghour ci al. (2000) grew capsicwn annum in controlled greenhouse conditions in 

artificial soil with application of 6. 12, 18 or 24 g N/rn2  and 4, 8 or 12 g Kim2. Leaf S 

concentrations were related to the influence of NK application rate. The highest 
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concentrations of total S were obtained with the treatment in which the rhizospheric 

concentration of N was low, while K was intermediLite. It was suggested that N has a 

more direct effect than K on leaf levels of total organic S. Sulphate concentration was 

closely related to total S. 

Aliyu ci cii. (2000) was studied the response of pepper to various mixtures of organic 

manures with and without supplementary addition of mineral fertilizer under field 

conditions. Application of farmyard manure and poultry manure at 5 t had each, 

supplemented with 50 kg N had  resulted in significantly higher fruit yield compared with 

other treatments in 1995. Farmyard manure at lOt ha' and poultry manure at 5 1 ha' out- 

yielded with other treatments in 1996. High rates of combined organic and mineral 

fertilizers significantly reduced crop establishment in 1996 and caused excessive 

vegetative growth in both years. Mineral N fertilization resulted in higher concentrations 

of N, P and K in pepper fruits. 

1-lasanuzzaman (1999) reported that sweet pepper is considered as minor vegeLables in 

Bangladesh and its production statistics is not available. Application of 150 kg haS' in 

equal splits, at planting, 30 days and 60 days after planting gave continuously higher 

yield of sweet pepper cv. 'California Wonder' under Hessarghata (J3angalore) condition 

(Srinivas and Prohhokar. 1982). 

Sontakke ciaL (1995) performed a field trial in kharif (monsoon) 1990-91 at Parbitani. 

Maharashtra, India, capsicum eultivars Pusa iwala and Pant C-I were sown at 30 x 45, 45 

N 45 or 45 x 60 cm spacings and were given 0-120 kg N ha'. Red dry chilli yield was 

highest in cv. Pusa Jwala, it increased with rate of N application and it was highcst at the 

30 x 45 em spacing. 

Santamaria ci cii. (1995) performed an experiment on Sweet pepper was grown in growth 

chambers (starting at the 3 to 4-true-leaf-stage) in modified I loagland's solution for 39 

days to determine the influence of N1-4'± NOf ratio (100:0, 70:30, 30:70 and 0:100) on 

growth and water uptake. Ammonium-fed plants (100: 0 ratios) were characterized by 
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poor root and shoot development, darker green coloured foliage and the lowest number of 

flower buds. Results from this study suggest that NO3  is the fbrnt of N preferred by sweet 

pepper. 

Gulaci ci at (1995) conducted a field trial in the winter (Rabi) season of 1992-93 on a 

sandy-clay loam with Capsicum cv. NP 46. A seedlings planted on I Dec. N was applied 

at 40, 60, 80 or 100 kg had, with half applied after establishment and the remainder 3 

weeks later. Irrigation was applied at an irrigation water: cumulative pan evaporation 

(1W: CPE) ratio of 0.4, 0.6, 0.8 or 1.0. Dry chilli yield and net return increased with 

increasing N and irrigation rates, being highest with 100 kg N ha'and 1.0 1W: CPE 

(14.58 q ha'and Rs 18 475 ha', respectively); however, yield was not signifleantly lower 

with 80 kgN ha'. 

Elia ci at (1995) conducted an experiment on Sweet pepper were grown in growth 

chambers starting at the 3 to 4 true-leaf stage in a modified Hoagland's solution for 30 

days to determine the influence of NH4  +NOi ratio (100:0, 70:30, 30:70 and 0:100) on 

N. oxatate and ion content in the different plant parts. Increasing NOf and decreasing 

NH4  in the nutrient solution increased the concentrations of inorganic cations and 

organic anions, especially in the leaves. On a whole plant DM basis, total inorganic 

cation concentrations were raised by 25,22 and 35%. when nitrate in the nutrient solution 

increased from Oto 30%, 30 to 70% and 70to 100% of the totalN supplied, respectively. 

Ihese results suggest that leaves are the most important site of nitrate assimilation in 

pepper. 

4' 	 Olsen ci at (1994) conducted a study to assess the usefulness of petiole sap nitrate and 

total nitrogen in dried leaves for determining N status and yield response in Ca1,.vicum 

annum plants. Five rates of N (0, 70, 140, 210 or 280 kg ha') were applied in factorial 

combination with 2 rates of potassium (0 or 200 kg ha") in randomized block 

experiments. For the fertilizer application strategy, 60% of N was applied before fruit set 

and 40% after. Sap nitrate concentrations associated with 95 and 100% of maximum 
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marketable fruit yield increased respectively. It was concluded that petiole sap nitrate was 

it better indicator of plant N status and yield response of capsicurns. 

Mishriky n aL (1994) the effect of N application rates (20. 40 or 60 kg/feddan) to 

Capxicwn (cv. California Wonder) grown at various plant spacings (30. 40 or 50 cm). N 

was applied as ammonium sulphate in 2 equal doses, 3 and 6 wecks after transplanting. 

Increasing the N rate significantly increased plant height, FW and DW/plant, number and 

weight of fruits/plant and total fruit yield. Fruit yield was affected by a significant 

interaction between N rates and plant spacing. The highest total yield increase from 4.88 

to 9.00 ton/feddan and from 5.71 to 9.62 ton/feddan in 1991 and 1992 respectively was 

obtained with an increase in N rate from 20 to 60 kg/feddan combined. Fruit N and P 

contents increased significantly as the N rate increased to 60 kg/feddan. (I feddan = 0.42 

ha]. 

Aloni (1994) conducted an experiment "Colour spots"  (CS) in pepper fruits is a 

physiological disorder characteristic of some sweet pepper cuLtivars. The effects of 

shading and N supply (100 or 250 mg N/litre) on the susceptibility of 3 sweet pepper 

cultivars (Maor. Lady Bell and 899) to CS were investigated. The incidence of CS was 

promoted by high N and shading. The fruits of all cultivars had lower N concentrations 

than the leaves but there were no significant differences in fruit N content between Maor 

and the CS-insensitive cultivars. Differences in Mg or K concentrations in these spots 

were less pronounced. Only in Maor fruits was the oxalate concentration increased by 9-

fold when the N supply to shaded plants was increased. 

Anez et aL (1993) evaluated four N application rates (NL, 0, 150, 300 and 450 kg ha"), 3 

between-row spacings (RS, 0.4, 0.8 and 1.2 m) and 2 within-row spacings (WRS, 0.2 and 

0.4 m) in a trial with Capsicum (cv. Cacique) plants growing in a sandy clay loam soil. 

Stem diameter was influenced by NL x RS and NL x WRS interactions. The number of 

primary shoots was affected by NL x RS and NL x WRS interactions, and the number of 

secondary shoots was affected by NL x RS x WRS interactions. Fruit yield was 

influenced independently by RS and WRS but not by NL. 



Ingle etal. (1992) used the cultivar CA-960 is highly rated in Maharashira because of its 

high yield and fruit quality. Split applications of N fertilizer have been recommended by 

various researchers and a trial was conducted to compare 2 (control), 3, 4, 5, 6 and 7 

applications totalling 100 kg N hi'. A basal dressing of 50 kg each of l'20 and K20 hi 

'was applied to all plots. The first split dose in all treatments was applied 8 days alter 

planting and the others were given at 21-day intervals. All growth parameters measured 

(plant height, plant width, stem diameter and number of branches/plant) and the yields in 

kg of fresh and dry chillies 	were greatest with 4 split applications of N. Yields were 

almost as high with 3 split applications. 

Demirovska at at (1992) carried out the study on the yield and the N!, vitamin C. total 

acids and dry matter contents were determined in fruits of 3 cultivars given N at 0, 180. 

240 or 320 kg hi'and grown in soil previously treated with 40 t FYM hi' The 2 lower N 

rates produced higher yields in all 3 cultivars than did the 2 higher rates. Vitamin C 

content was highest in cv. Sivrija (182 mg/IOO g) with 0 or 180 kg N, in cv. Zlatna 

Medalja (237 mg/I 00 g) with 320 kg N, and in cv. Kurtovska Kapija (207 mg/I 00 g) with 

ISO kgN hi'. 

Aliyu et at (1991) was carried out a field trial at Samaru, Nigeria, during 1990 on 

cultivars IJL 2289 and FL 2289 planted at 3 intra-row spacings (30, 40 or 50 cm) and 

supplied with 4 N rates (0, 60, 120 or 180 kg ha'). With respect to intra-row spacing, 

greatest plant height (38.31 em), leaf number (166.34), branch number (35.69) and fruit 

diameter (9.11 mm) were obtained at the 50cm spacing, whereas highest fresh fruit yield 

(2953.12 kg ha4) was obtained at the 30 cm spacing. With respect to N application, 

greatest plant height (54.12 cm), leaf number (206.31) and branch number (32.67) were 

obtained with 180 kg hi'. highest fruit number (263.44). fruit diameter (8.89 mm) and 

fresh fruit yield (2747.41 kg hi') were obtained with 120 kg N hi'. 

Natarajan (1990) conducted the trials during 1989-90 with the cultivar Ramanathapurain 

Local growing on soil of low available N, medium to high available P. and high available 
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K contents, the plants received N at 0, 30, 45, 60 or 75 kg haS ' via the soil; in sornc cases 

1% urea at 2.5 kg N haas a foliar spray was also applied 7 and 14 days after the soil 

application. Application of 75 kg N hi' via the soil + 2 foliar sprays gave the highest 

yield of dry pods (1.83 t ha
)
). 

Gezerel and Donmcz (1988) showed that stow release fertilizers hold great promise for 

the production of solanaceous vegetables such as eggplant and tomato. They compared 

slow-release fertilizer (Plantacote) and conventional fertilizers of N. P. K. and Mg. @ 

100, 80, 90, 30 Kg If'. They also found that slow-release fertilizer produced to only 42 

h 1  when ordinary commercial fertilizers were used. Nitrozen enhanced the growth and 

development, which ultimately increased the yield. While conducting an experiment in a 

solar greenhouse with the aid of a computer, 

Flasan (1978) observed that with the increase of nitrogen fertilization the number of fruit 

yield increased in a certain level. 

Gill ci aL 
(1974) reported that number of days required for flowering of sweet pepper 

was found to increase with high dose of nitrogen application. 

Effect of phosphorus 

Alabi (2006) performed a study with five phosphorus levels (0. 25. 50, 75. 100 and 125 

kg haS ') and five poultry dropping (0, 100, 200, 300, 400 and 500 kg ha4 ) levels on the 

growth. yield, yield components, nutrients concentration and food values of pepper 

(Capsicwfl annum 
L) were observed. Phosphorus levels significantly increased pepper 

plant height, number of leaves per plant, number of branches per plant and leaf area up to 

125 kg P hit. The 
 phosphorus application also signilicantly increased early flowering, 

maturity and yield ton 	of the treated plants. 

Liu-JianLing c/ aL (2005) performed a study to asses the effects of phosphate fertilizer 

on the yields of Chinese cabbage and Capsicurn, and on soil P and plant P content were 
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studied. The applicatio.i of phosphate fertilizer at 56.25-225.00 kg ha4  increased the 

yield of Chinese cabbage by 47.2-70.3% and that of Capsicum by I 16.0-221.3%. A yield 

response was not observed when phosphate fertilizer was applied at more than 225.0 kg 

ha 1 to Chinese cabbage and at more than 450.0 kg ha'to Capsicum. The total P contents 

of Chinese cabbage and Capsicum, soil total P content, and Olsen-P at the 0-20 cm soil 

profile increased gradually with the increase in the phosphate fertilizer rate. 

Akinrindc et at (2005) carried out an experiment on crop growth is continuously 

threatened byphosphorus (P) limitation onmostiropical and temperate soils. Besides P 

fertilizer management, soil type could significantly determine the efliciency of P use by 

specific crop species. The influence of 0, 50, 100, 150 and 200 mg P205 kg t soil on the 

growth, P nutrition and production of two fruit vegetables (hot pepper. Capsicwn 

frutc'scens and okra, AbeI,noschus esculentus) were evaluated. Increasing rates of P 

supply had insignificant effect on the growth of the crops on both soil types within the 

first four weeks after planting (WAP). Phosphorus at 50 nig P205 kg' application level, 

however, produced the tallest pepper plants (27.0 cm) on the Oxic Palcustali after five 

weeks while it was the 150 mg P205 kg" level that produced the tallest plants (40.0 cm) 

at the 6th week on the Typic Paleudaif. Soil available P values obtained after cropping 

increased significantly with increasing rates of added P. 

Jaggi ct at (2003) performed a pot culture experiment during 1997 and 1998 to compare 

the performance of S-containing and non-containing P fertilizers on chIli (C. an??unl cv. 

Surajmukhi) grown on acid Alfisol. Mussoorie rock phosphate (MRP) in combination 

with 37.5 ppm 5, and single superphosphate (SSP) in combination with 12.5 ppm S were 

superior in terms of dry chili weight and ratoon yield. The effect of the fertilizers on the 

number of ehilli was significant only in 1997. MRP + 37.5 ppm S and S.SP + 12.5 ppm. S 

resulted in the highest number of chihlies per 20 kg weight. 

Eissa ci at (2003) was conducted a pot experiment during 2000-01 and 200 1-02 to study 

the effects of soil moisture (70, 100 or 125% of the field eapaeity) P fertilizer (50. 75 or 

100 mg/kg of soil as KH2PO4) and Fe fertilizer (0.0, 2.5 or 5.0 mg/kg of soil as Fe- 
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Interaction effect of nitrogen and phosphorus 

Chaudhary cx at (2007) evaluated the effect of spacing (45x50, 60x50 and 75x50 elm. Ni 

(at 100, ISO, 200 and 250 kg ha4) and P (at 100, 150 and 200 kg hi') on the growth and 

yield of capsicum annum var. grosswn hybrid on sandy loam soil. Decreasing spacing 

treatments from 75x50 to 60x50 cm improved the yield without adversely aflecting the 

yield attributes. Maximum fruit yield per ha was recorded under 60x50 cm spacing. 

Maximum fruit yield was obtained with N at 250 kg ha4a, while P application increased 

yield by increasing fruit number and fruit yield/plant at concentrations up to ISO kg ha4  

BaIliu ci at (2007) conducted several experiments to estimate the influence of the major 

nutrient elements, i.e. nitrogen (N), phosphate(P) and potash (K), and their ratios of the 

nutrient solutions on the growth rate of pepper and aborigines seedlings in plastic 

greenhouses. Two sets of nitrogen concentration, i.e. 25, 50. 75 and 100 ppm, and 100, 

200 and 400 ppm, were applied in different experiments, while phosphate and potash 

were in the following respective ratios (N:P:K): :0. 4:1. 2; 1:0, 6:1, 8; and 1:1. 2:2. 4. 

The necessary microelements were also added to the nutrient solutions and equal 

quantities of 20-50 mI/plant were supplied daily. Significant differences of relative 

growth rate (ROR) were found due to the N concentration of the nutrient solution. 

Statistically significant differences were found for both ROR components: net 

assimilation rate NAR) and leaf area rate (LAR), at low N concentrations (25 to IOU 

ppm). Consequently. at low concentration of nutrient solutions, any increase of N 

concentration increased the seedling growth rate by both faster expansion of the LAR and 

higher physiological plant productivity. Meanwhile, at higher N concentration (100 to 

400 ppm), increased values of RGR were achieved due to higher values of l.Alt. while 

the estimated values ofNAR were mostly unchanged. ROR was not significantly affected 

by NPK ratio, neither its components, NAR nor LAR, but strong effect on the LAR 

components, SLA and LWR, was found. 

Kappel cx at (2006) studied on the nutrient content of different organs of green pepper 

(C. annum) depends on the actual nutrient supply. The results of a test carried out to 

determine the specific nutrient requirements of green pepper revealed that the nutrient 
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levels detected in the organs of green pepper plants differed significantly. In the case of 

N, the highest values were measured in the leaf (also with the highest fluctuation), while 

the N content in the fruit could be considered as uniform. For P. the highest values were 

determined in the fruit, and the range of fluctuation was higher in each organ than that of 

N. However, the P content of fruits proved to be the most uniform among the different 

organs. As for K, as opposed to N and P, the highest values were measured in the stem. 

The range of fluctuation was higher in each organ than those of the other 2 elements, in 

certain cases more than 3 or 4 times as much. Summing up the results of the experiments 

during the 3-year period, the specific nutrient requirements of green pepper was 

calculated as follows: 2.4-3.8 kg U' (N), 0.7-1.1 kg U' and 4.9-6.9 kg t*The nutrient 

composition of individual plant organs depends on different environmental factors. 

especially on nutrient supply. The soil nutrient levels influenced the N, P and K levels of 

the different organs. Among the nutrients and organs, the N content of the fruit had the 

lowest range of variation and K showed the greatest differences. The nutrient content of 

the fruit is not a reliable indicator of nutrient supply of the plant or that of the soil, but 

can constitute the basis for estimating the amounts of nutrients removed from the soil by 

the fruits. 

Chauhan cx aL (2005) conducted a work on the effects of N (60. 120, 180 or 240 kg ha") 

and P (60, 120 or 180 kg ha") fertilizers, singly or in combination, on the growth and 

yield of capsicum (Capsicwfl annum hybrid PRC-2). N at 120 kg ha1  gave the highest 

fruit yield (256.71 quintal ha"), plant height (62.90 cm), number of leaves per plant 

(111.89), and leaf area (30.76 cm2). The number of days to 501/o tiowering and initial 

harvesting was lowest (36.78 and 55.0, respectively) was lowest with 60 kg N ha". Plant 

height, number of leaves, leaf area and fruit yield increased with the increase in the P rat ' e 

up to 180 kg ha1  (61.69 cm, 100.00 per plant, 36.08 cm, and 234.60 quintal hi, 

respectively). The number of days to 50% flowering and number of days to initial 

harvesting were also lowest (36.33 and 58.33) with 180 kg P ha". Among the various N 

and P combinations, 120 kg N + 60 kg P ha" recorded the greatest plant height (64.83 

cm), number of leaves per plant (118.0) and fruit yield (262.30 quintal hi'). 
El 

quintallOO kg]. 
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Aguilar-Acuna ci at (2005) studied on the efficiency in die use of ftrtilizcrs and better 

technologies for the use of water are needed to produce food in a sustainable way. The 

objective of this research was to determine the efficiency of chemical fertilizers applied 

with surface and subsurface drip irrigation in poblano chili pepper (Capsicuin an tawn) cv. 

Ancho San Luis. A field experiment was conducted in Vertisoil of The l3ajio Region iii 

Guanajuato, Mexico. Treatments consisted of applying 33,66 and 100% of the dose 200-

100-280 kg ha-i of N, P respectively, through surface and subsurface irrigation, plus an 

additional treatment with double row of plants and a control without fertilizer. 

Treatments were distributed in a complete block design with four replications. Results 

indicated that the dose 133-67-187 applied by subsurface gave 68% higher yield in 

comparison to the same dose applied by surface drip irrigation. With Lhe dose 66-33-93 

applied with surface drip subsurface, the highest efficiency was obtained for: use 

efficiency, with 356.70, 713.40 and 253.15 kg of fruit kg' of N, P and agronomic traits, 

with 193.15, 386.28. and 137.05 kg of yield increase kg" of N, P respectively. The 

efficiency of recovery was 73.6% for N, 18.3% for P. 

Shehata ci at (2004) carried out this investigation out in Sadat City, Egypt, to study the 

effect of some organic manures on growth, and chemical composition of pepper 

(Capsicum annum) in a sandy soil during the 1999 and 2001 seasons. This investigation 

included 16 treatments (NPK, cattle manure, chicken manure and compost containing 

165 kg N/feddan and their combination). Treatments which received NPK Fehicken 

manure + compost at a rate of (1/3+1/3+1/3) increased plant height, number of leaves and 

stems as well as their fresh weight and increased concentration of N. P and K in leaves 

and sterns. The same treatment increased total yield and physical properties, including thc 

length. diameter, weight of fruits and flesh thickness and chemical composition of pepper 

fruits. 

Sarnia et at (2004) conducted an experiment during 2000-03 in Gossaigaon. Assam. 

India to determine the optimum level of NPK for direct-sown cHili (C annum). The 

treatments comprised S different combinations of N, P and K, i.e. 0:0:0, 30:15:15, 

60:30:30, 90:45:45, 120:60:60, 150:75:75, 180:90:90 and 210:105:105 kg haS'. Plant 
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height (27.25 cm), fruit number per plant (64.33), fruit weight (3.33 g) and yield (27.99 (i 

lia) of chilli increased significantly with 150:75:75 kg NPK haS'. The capsaicin contents 

of green and red ripe fruits were highest at 90:45:45 and 120:60:60 kg NPK haS '. The 

capsaicin content decreased with further increase in NPK level. The maximum return per 

rupee invested (3.92) was obtained at 90:45:45 kg NPK had, followed by 120:60:60 kg 

NPK hi' (3.86). 

Raj-Narayan ci at (2004) conducted a field experiment during kharif to evaluate the 

effect of organic and inorganic fertilizers and their combinations on the N, P and K 

uptake, quality in terms of ascorbic acid and total chlorophyll content, and yield of C. 

annum cv. Nishat- 1. The treatments comprised 100% recommended dose of NPK (90: 60 

kg ha5 (Ti), 100% poultry manure (PM) at 8 t haS ' (T2), 100% sheep manure (SM) at 10 

hi' (T3), 100% farmyard manure (FYM) at 25 t ha' (l'4). 75% PM+25% NPK (T5). 

75% SM+25% NPK (T6), 25% FYM+25% NPK (T7), 50% PM+50% NPK (i).  50% 

SM+50% NPK (T9), 50% FYM+50% NPK (Tto), 25% PM75% NPK (T,,). 25% 

SM+75% NPK (112), 25% FYM+75% NPK, and control (Ti4). The fruit yield, ascorbic 

acid, chlorophyll content and N, P and K uptake by capsicum plants were affected 

significantly by the application of organic and inorganic fertilizers in combination. The 

niaxiniumN, P and K uptake (134.56, 14.91 and 104.46 kg ha". respectively), fruit yield 

(296.63 q ha"), ascorbic acid content (114.26 mg/tOO g) and chlorophyll content (6.50 

nig/g) were recorded in T5. Thus, the integrated use of organic and inorganic fertilizers 

proved better in improving the yield, quality and N, P and K uptake than using organic or 

inorganic fertilizers alone. 

Singh et at (2004) conducted an experiments to determine the balanced amount of 

nitrogen, phosphorus and potassium for the higher yield and economics of chilli cv. Pant 

C-I under Tarai conditions. Treatments comprised: 4 nitrogen rates (0. 60. 90 and 120 kg 

ha") 3 phosphorus rates (0,30 and 60 kg had) and a fixed rate of potassium (60 kg ha"). 

The yield of chilli fruits increased with increasing nitrogen levels. The lowest fruit yield 

was recorded in the control treatment. Among the treatment combinations, the highest 

fruit yield was recorded with 120 kg N hi'l-  60kg? ha* followed by 120 kg N ha" + 30 
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kg P hi'. The lowest fruit yield was recorded in the control treatment where only 60 kg 

K hi' was applied as a basal dressing. Gross income and net profit per ha were highest in 

the 120 kg N + 60 kg P + 60 kg K had treatment combination, followed by the 120 kg N 

+ 30 kg P + 60 kg K had treatment combination. 

Maheswari et aL (2004) investigated the effects of foliar organic fertilizers (amino acid 

at 0.5 and 0.75%; humic acid at 0.1 and 0.2%; and vermiwash at 1:3 and 1:5 vermiwash: 

water ratios) on the quality and economics of chilli (C annum) on sandy loam soil in 

Tamil Nadu, India. The recommended fertilizer rate was applied as basal and top dressing 

(complete dose; N: P: K at 160:60:30 kg hi'), and as basal application alone (80:60:30 

kg hi'). The highest ascorbic acid content (175.23 mg/100 g) was obsen'ed in the 

treatment combination of vermiwash at 1:5 and basal and top fertilizer dressing. 

Capsaiein content and seed number were highest (0.49%) with 0.75% amino acid + 

complete fertilizer dose. Amino acid at 0.75% + complete fertilizer dose produced the 

best returns. 

Srivastava ci at (2003) conducted a field experiments during the 1996, 1997 and 1998 

summer seasons in Pantnagar, Uttaranchal, India, to study the optimum N and P 

requirement for capsicum hybrid Bharat. The treatments comprised: 60, 120. 380 and 240 

kg N had;  60, 120 and 180 kg P hi1; and 60 kg K hi'. The pooled analysis of data 

showed that plant height, number and yield of fruits per plant, average per fruit wcight 

and yield per hcetare were not all significantly influenced by either N. F' or N x P. 

However, in individual year, the yield was significantly influenced by N and N x P in 

1997 and by N x P in 1998. During 1997, 180 kg N hi'gave significantly higher yield 

than 60 and 120 kg N hi', however, during 1998; 60 kg N hi' gave the best yield. P at 

60 kg hi' gave higher yield than 120 kg P hi' in 1998. The N x P treatment in 1997 

showed that 120 kg N + 60 kg P hi'gavc significantly higher yield than the other 

combinations. 

Maheswari ci aL (2003) conducted an experiment in Annamalai, Tamil Nadu, India to 

study the nutrient uptake pattern in chilli through the foliar application of organic 
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nutrients. Treatments comprised: amino acid at 0.50 and 0.75%; humic acid at 0.1 and 

0.2%, venitiwash at 1:3 and 1:5 dilution and water spray as the control. The 

recommended dose of fertilizer (RDF) was given as: basal + top dressing (160:60:30 kg 

NPK ha4) and basal dose alone (80:60:30 kgNPK haj. Six sprays of the foliar nutrients 

were given at 20-day intenals commencing from the 30th day after transplanting. Among 

the factorial combinations, application of 0.75% amino acid with complete (100%) dose 

of RDF resulted in the highest N and K uptake of 59.68 and 31.88 kg haS ', respectively. 

The individual effect of amino acid improved the micronutrients, Fe, Zn. Mn and Cu 

(0.23, 0.04, 0.22 and 0.09 kg ha4 . 

Martinez at al. (2003) performed a study in which pepper (C. annum) fruits at (lie mature 

green stage were haiested from plants grown in Lan, Venezuela, and treated with 

2001-200, 200±400, 300+200, and 300+400 kg of nitrogen + potassium ha4 , respectively. 

The fruits were washed, sorted and stored either uncovered or in polyethylene bags of 

0.05 mm of thickness with 16 holes of 0.6 mm diameter. Three replicates for each 

treatment were used (one fruit per hag). The fruit were stored at 5 and 10 degrees C for 7. 

14, 21 and 28 days for chemical and physical analysis (total soluble solids (TSS), pH, 

titratable acidity (TA), TSS/TA, colour and finnness). The pt-1 increased in uncovered 

fruits from plants treated with high levels of potassium fertilizer and stored at 5 degrees 

C. The TA reached maximum values in fruits from plants treated with any combination 

of the highest level of potassium and nitrogen fertilizer and stored at 10°C for 21 days. 

Uribe-S at at (2002) conducted a study in Mexico in 1999 to evaluate the effect or 

application of N (60, 100, 120, 140 and 180 kg haj. P (match; 20. 53,70.86 and 120 kg 

ha4) and K (0, 33. 50, 66 and 100 kg ha t) on the yield of pepper (C annum) cv. San 

Luis. The regression analysis with the complete pattern expressed highly significant 

differences for the lineal effects of N and P. significant for the K. highly significant for 

the quadratic effect of P, significant for the quadratic effect of K, and significant for the 

inter3ctiOn NP. The rest of the variables of the pattern are not significant. 
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Sajan ci aL (2002) conducted a field experiment during in Bangalore, Karnataka, India to 

study the effect of biofertilizers combined with different N, P and K fertilizer rates on the 

growth and yield of chilE cv. Byadagi Dabba. NPK fertilizer (75 or 100%) was applied 

alone (100%, the control) or in combination with Azotobacter, Azospirillum, phosphate 

solubilizing bacteria (PSB), and vesicular arbuscular mycorrhizas (yAM). The plants 

inoculated with Azotobacter, Azospirillum, PSB and VAM in combination with 75% 

NPK+100% K recorded the maximum plant height (100.03 cm), teal area (28.79 

dm2lplant), and dry matter (187.36 Wplant) compared to the control. The plants also 

produced 36% more fruits per plant (111.38) and 45% more dry fruit yield (2.27 1 hi') 

compared to the control (81.68 and 1.56 t haS', respectively). 

Tumbare et at (2002) conducted a field experiment at Rahuri, Maharashtra. India. 

during the summer season of 2000 to study the response of C. annum to N: P: K 

fertilizers applied as fertigation. The treatments consistcd of 100% of recommended N: P: 

K rate with surface or drip irrigation, 100% recommended N rate through fertigation and 

P and K as band placentenh 100% recommended N:P:K through fertigation, 70% N and 

80% p and K through fertigation, 70% recommended N:P:K through fertigation, and 50% 

N and 80 or 70% p and K through fertigation. For treatments of 100% recommended N: 

P: K with surface or drip irrigation. N, P. and K were applied as urea, single 

superphosphate, and inuriate of potash. For fertigation treatments, the water-soluble 

fertilizers were applied starting from the first week of transplanting at 19:6:6 + 18:18:18 

+ urea (6 splits), 13:40:13 + urea (4 splits), and 13:5:26 (4 splits). Plant heights, number 

of branches per plant, yield, and N and P uptake were recorded higher for 100% 

recommended N: P: K as fertigation and 70% N + 80% P and K. 

Gowda c/ at (2002) conducted the field experiment to study the effect of nitrogen and 

phosphorus fixing bio-fertilizers at various levels of nitrogen and phosphorus on growth. 

yield and quality parameters of red chillies cv. Byadagi Dabba at University of 

Agricultural Sciences, Bangalore (India). The maximum plant height, number of 

branches per plant, leaf area and dry matter production per plant were recorded in plant 

supplied with 75 per cent nitrogen, phosphorus plus 100 per cent potassium in addition to 
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the inoculation of Azotobacer, Azospirillum, P513 and VAN'!. Besides. the same 

treatment recorded more number of fruits per plant, fruit Length, fruit girth, number of 

seeds per fruit, dry weight of hundred fruits and higher yield of dry chiUles. The 

maximum TSS, ascorbic acid, oleoresin and capsaicin content in dry chIlies were also 

maximum at this level. 

Aliyu (2002) carried out a field trial between 1991 and 1993 at Samaru, Nigeria, to study 

the effect of N (0, 80. 160, 240 and 360 kg hi'), P (01  22 and 44 kg ha4) and plant 

density (20 000, 40 000 and 60 000 plants ha1) on the growth and dry fruit yield of 

pepper (Capsicwn annum) cv. L5962-2. Using the classical approach, growth analysis 

indices were derived at fortnightly inten'als. Leaf area index and relative growth rate as 

well as aerial phytomass showed a positive significant response to N application. The 

effects of P and plant density on dry weights and growth analysis indices were less 

marked. Significant increases in the yield both per plant and per hectare were obtained up 

to 240 kg N hit .Application of P at 22 kg P hi'was adequate for dry fruit yield. 

Although yield per plant decreased with increasing density, the yield hi'a increased up to 

60000 plants ha'. 

Murugan (2001) conducted a field experiment in Kerala. India to study the effects or P 

rate (30 or 60 kg hi') and source (single superphosphate, rock phosphate incubated with 

farmyard manure or FYM, and rock phosphate with phosphobacteria) along with N at 0. 

60, or 120 kg ha4  on the ascorbic acid and capsaicin contents of C. annwn cv. CO-  3. The 

increase in P and N rates gave a corresponding increase in the ascorbic acid content of 

green and ripe fruits: the highest ascorbic acid contents of green (100.4 mg/100 g) and 

ripe (85.4 mgJlOO g) fruits were obtained with 120 kg N and 60 kg P ha4. Increasing the 

N level resulted in an increase in the capsaicin content of fruits and pods. The effect of P 

source was significant only on the capsaicin content of ripe fruits, with the highest value 

(3.53 mg/g) recorded for single superphosphate at both rates. 

Viloria-de-Z ci al. (2005) performed a study to determine the purpose of different levels 

of nitrogen, phosphorus and potassium (NPK), and density of plants in pepper vegetative 
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growth. Four doses of NPK (0-0-0; 172-0-0; 137-50-83 and 180-55-124 kg haj and two 

plant densities (6 and 8 plants/ni2) were evaluated 36, 58, 80 and 102 days alier 

transplanting. NPK at 180-55-124 kg had recorded the highest diameter, fresh weight and 

dry weight of the stern. Fresh and dry weight of the leaves was highest with I 37-50-83 

and 180-551-124 NPK ha'. Dry and fresh weight decreased with incrcasing plant 

density. 

Basavaraj ci aL (2000) studying appropriate spacing and fertilizer levels for paprika 

(Capsicurn annum) production a field experiment was conducted during the khariIseason 

on medium deep black soil. The treatments were three spacings viz., 60 x 60 cm, 60 x 45 

cm and 60 x 30 cm and four levels of fertilizer viz.. 0 and NPK at the rate of 

75:37.5:37.5, 150:75:75 and 225:1125:112.5 kg ha s . The results revealed that the closer 

spacings were beneficial for growth parameters and closer spacing with increased 

nutrients level helped in obtaining higher fruit number and yield. 

Reddy et ciL (1999) developed fertilizer adjustment equations in a field experiment during 

the kharif season to determine optimum fertilizer rates at varying soil test values. The 

treatment combinations consisting of 4 N rates (40,60.80 and 100 kg ha), 4 P205 rates 

(0, 20, 40 and 60 kg ha') and 3 K20 rates (0, 30 and 60 kg ha') were applied. Results 

indicate that N, P and K requirements to produce one quintal of dry chillies were 4.5. 

0.77 and 3.58 kg ha', respectively, and that yield targets of 25 and 30 q h
ad were 

achievable with these application rates. Chillies absorbed 38 and 42% N. 29 and 34% P. 

and 13 and 27% K from the soil and fertilizers, respectively. 

Balakrishnan (1999) manifested nitrogen deficiency in chilli (Capsicuin annum) plants 

was by pale yellow colour of older leaves, phosphorus by bluish-green colour on older 

leaves, potassium by marginal chlorosis and subsequently marginal scorching. 

magnesium by intcn'einal ehlorosis of the matured leaves and zinc deficiency by 

producing of small leaves in shorter internodes. Plant growth and fruit yield were reduced 

considerably in nitrogen deficient treatment but was only slightly affected by calcium 

deficiency. 
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Pundir ciaL (1999) conducted a field trial on the effects of spacing (25 x 25.35 x 35.45 

x 45 and 55 x 55 cm) and N ftrtilizers (0, 50, 75 or 100 kg ha) on growth, yield and 

physical fruit quality of chilli cultivars Local Desi, NP 46 and Jwala were studied at 

l3ikaner, Rajasthan, India. The cultivar Local Dcsi recorded the highest plant height, plant 

DW, fruit weight and volume. 1-lowever. cultivar NP 46 produced the highest number of 

fruits plant, fruit yield plant and fruit yield ha* Application of 100 kg N in 

combination with 25 kg P and 50 kg K hi' recorded the highest number of fruits plant. 

The interaction of spacings, fertilizers and cultivars was non significant with regard to 

growth, yield and fruit quality attributes. 

-_ 	Singh etal. (1999) conducted a trial at Kconjhar, India, during the winter season of 1993- 

1994; capsicurn was supplied with 0,40, 80 or 120 kg N, 0, 35. 70 or 105 kg K20 and 75 

kg P hi'. Half the N and K were applied at transplanting and the other half as a top 

dressing 30 days later. With regard to N application rate, the greatest vegetative growth 

and fruit yield (5.49t ha') were observed at 120 kg N hi'. Of the K20 application rates. 

105 kg ha'resulted in the highest yield (4.52t ha5. Response curves showed quadratic 

relationships aiid the optimum levels of N and K20 were calculated as 104.03 and 50.97 

ç 	kg ha' respectively 

Srinivasan ci al. (1997) conducted a field trial in Tamil Nadu, India, during Lhc rahi 

seasons of 1996, 1997 and 1998 to determine the effect of different rates of N (60. 120, 

180 and 240 kg hi') and/or P (60, 120 and 180 kg hi') on the yield of hybrid Capsicum 

cv. I3harath.N at 240 kg hi' + P at ISO kg hi' produced the highest mean number of 

fruits per plant (7.51). N at 180 kg/ha -I-  P at 180 kg ha1  produced the highest yield of 

52.1. 64.3 and 80.6 q ha4during 1996, 1997 and 1998, respectively. Benefit cost ratios 

were highest (3.25, 4.02 and 4.67 during 1996, 1997 and 1998, respectively) with N at 

180 kg hi' + Pat 120 kg hi'. 

Yodpetch (1997) carried out an experiment to find out the optimum fertilizer rates and to 

determine the quantity and quality ofcapsaicin and colour of fruits with 10 fertilizer rates 

on the production of 3 cultiver of Capsicum annwn was investigated. LARTC-9502 was 

25 



the best cultivar for producing pepper sauce with a yield of 2135.47 kg rai . NI'K 

fertilizer rates of 15-15-15 and 15-7.5-7.5 kg rai 	were the best rates for yield (2109.12 

and 2125.13 kg rai ). The highest fresh and dry yields (2830.64 and 484.73 kg rai 

respectively) were observed in the LARTC (9502) plot fertilized with 15-15-15 kg ha". 

Fertilizer rate influenced quantity and quality ofcapsicum. Fertilizers at 30-30-15 kg rai" 

produced the highest eapsaicin (0.16%) content, and fertilizers at 15-15-15 kg raF' 

produced the best colour. (6.25 rai = I ha). 

Vos el at (1997) conducted field trials, treatments of hot pepper with various nitrogen 

application rates between 0 and 500 kg N ha' was combined with mulch treatments in 

factorial trials carried out under tropical lowland. Nutrient levels of leaves and fruits were 

analyzed. Crop performance was monitored as plant height, branching and fruiting time, 

and crop health. Crop production was measured as yield of healthy fruits, mean weight of 

healthy fruits, and mid-harvest time. Nitrogen fertilization improved plant growth, but did 

not influence fruiting time. Moderate nitrogen applications (150 kg N hzi') gave best 

yields in most field trials. Mean fruit weight and mid-harvest time were not affected by 

the amount of nitrogen applied. With increasing nitrogen application rates, higher 

nitrogen levels in both leaves and fruits were found. Moderate amounts of nitrogen, 

balanced with proper amounts of phosphorus and potassium, are recommended as a 

fertilizer component of integrated crop management. 

Moreno clot (1996) conducted a greenhouse experiment by growning Capsicmn cJIlfltI/fl 

which was fertilized with N114NO3 (6, 12, 18 or 24 /superscript 2) and K2S0 (4. 8 or 12 

gm/superscript 2). N at 18 gm/supersCript 2 + K at 4 /superscript to give the best results 

for fruit production in this experiment. NK treatments affected Fe and Mn nutrition. NK 

treatments affected leaf Zn and Cu concentrations and also leaf total-B and phenolic 

compounds concentrations. 

Sharma ci at (1996) conducted an experiment about the effects of N (0,60,90 or 120 

kg ha") and p (0, 30 or 60 kg ha) on the growth of ehilli was investigated at Jabalpur. 

India, during 1991-92. K (40 kg K20 ha") was applied to all plots. The yield of' fruits 



significantly increased with increasing rates of N. The highest yield (10.72 q lii') was 

recorded at the highest N rate. In the P treatments, the highest yield (8.38 (1 hi') was 

observed Ibilowing treatment with 30 kg P205 	It was concluded that the best 

treatment to promote yield and profitability was 120 kg N 4-  30 kg P205  hi'. 

Shrivastava etat (1996) conducted an experiment effects of N + [' -I K (200 4 150 t ISO, 

250 + 200 + 200 or 300 ± 250 + 250 kg ha', respectively) and spacing (60 x 40. 60 x 50 

or 60 x 60 em) on the growth and yield of Capsicum cv. Hybrid Bharat were investigated. 

First flowering and 50% flowering were delayed by 4 and 4-6 days. respectively, in 

plants receiving the highest rate of fertilizers. First fruit set was also delayed in these 

plants. The highest number of fruits/plant (10.66), fresh weight/fruit (128 g). yield/plant 

(637.5 g) and yield ha1  (92.95 q ha) were observed in plants treated with 250 kg N - 

200 kg P + 200 kg K hi1. Days to 50% flowering, percentage fruit set, number of 

fruits/plant, fresh weight of fruits, yield/plant and yield ha4deereascd with increasing 

spacing. The interaction between fertilizer rate and spacing was significant only on the 

number of days to first fruit set and percentage fruit set. 

Mallangouda et ci. (1995) conducted an experiment on performance of (..'apsicu;n (111?J1/PZ 

as influenced by companion crops garlic.onions and fertilizer rates (recommended dose 

of NPK and/or farmyard nianure (FYM), or 50% recommended dose of NPK + FYM) 

was investigated. At all fertilizer rates, the best yields of C. annum were observed in the 

C'. annum + garlic cropping systems followed by the C. annum + onion cropping systems. 

Among fertilizer treatments, application of the recommended dose of NPK 	FYM 

improved the growth parameters as well as yield and yield components of C. WP1UFfl. ftc 

highest fruit yield (2099.8 kg ha"F\V and 577.8 kg ha'DW) was observed in the C. 

unman + garlic system treated with the recommended dose of NPK 4- FYM. In the C. 

annum ± onion cropping system, the highest uptake of N (62.68 kg haj was observed in 

the 50% recommended dose of NPK + FYM treatment. 

Das ci aL (1992) conducted a field experiment with cv. BC-14-2 to study the effect of'; 

rates of N (0,60,90 and 120 kg hi') and 3 rates of P (0, 30 and 60 kg hi'). at a constant 
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K rate (50 kg ha'), during the rabi seasons of 1987-88, 1988-89 and 1989-90. The dry 

chilli yield increased significantly with increasing N and P rates. N at 120 kg hagave 

313.8, 103.9 and 24.8% increases in yield, respectively, over 0,60 and 90kg ha* 

Chailloux ci at (1992) conducted 2-year trials with the cultivars California Wonder (1st 

year) and Tropical CW-3 (2nd year), N was applied at 7 rates ranging from 0 to 270 kg 

hi'. P205  at 25 kg ha' + FCzO at 50 kg ha were applied as a basal dressing. One-half of 

the total N and P + K was applied at transplanting and the other half 50 days lacer. The 

crop was planted at 90 x iS cm. Plant growth was assessed from 15 to 105 days after 

planting. and it was highly correlated with the N rate. Plants reached 70-80% of their 

total height in the first 60 days of growth, being tallest with the highest N rate. 111gb and 

positive linear correlation values were observed between plant height and total yield. 

Katwale and Saraf (1990) performed an experiment in which seedlings of C. annum (37-

days-old) were planted at a spacing of 30 x 45 cm and 25 kg Ni + 50 kg P205  + 50 kg K20 

hi' was applied as a basal dose. A further 50 kg N ha'was applied in 2 split doses at 45 

and 75 days after transplanting. Urea at 0, 1 and 1.5%, mid NAA at 0. 10. 20 and 40 ppm. 

were applied as foliar sprays one month after transplanting. Green chillies were harvested 

110 days after transplanting and thereafter at 20-day intervals. The highest yield (268.25 

q ha') was obtained with 40 ppm. NAA + 1% urea compared with 84.30 q h:f'for the 

control. 

Mary ci at (1990) evaluated the eapsieum cultivar K.2, growing on soil low in N and K 

and intermediate in available P, received N at 52.5, 70.0 or 87.5 kg hzi' and K20 at 17.5. 

35.0 or 52.5 kg ha'. Three irrigation regimes were applied viz. 0.60. 0.75 and 0.90 1W: 

CPE [irrigation water: cumulative pan evaporation] ratios. The greatest fruit length and 

girth, highest ascorbic acid content in red ripe fruits (122.04 mgI 100 g) and the 2nd 

highest eapsaicin content (125.57 mg/100 g) were obtained from plants receiving the 

highest NK rates and irrigated at 0.75 l\V: CPE ratio. 
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Azofeifa et at (2005) analyzed the nutrient uptake and partitioning in sweet pepper 

plants. cultivar UCR 589. A complete-randomized-block experimental design with 4 

replications was used. Eleven samplings at 14-day intervals were carried out to measure 

the dry weight and the content of N. P, K, Ca, Mg and S in each plant section (root. 

foliage, flower and fruit) and total in the plant. Besides, the nutrient extraction for a plant 

density of 20 833 plants ha" and a yield of 46.3 t ha" of fresh commercial fruit was 

estimated. The nutrient extraction order was K> N > P> Ca> S and Mg; with values of 

180, 139, 26, 38 and 13 kg hi', respectively. The main phonological event that regulates 

those fluctuations is fructifieation. At the end of the crop cycle, the plant accumulated N, 

P, Mg, K, and S in higher amounts in the frints and Ca mainly in the aerial part. The 

highest rates of nutrient absorption occurred during the stages of fruit formation and 

accelerated fruit growth. 

Gezerel and Donmez (1988) showed that slow release fertilizers hold great promise for 

the production of solanaceous vegetables such as eggplant and tomato. They compared 

slow-release fertilizer (Plantaeote) and conventional fertilizers of N, P. K, and Mg. @ 

100, 80, 90, 30kg ha". They also found that slow-release fertilizer produced to only 42 

Ii" when ordinary commercial fertilizers were used. Nitrozen enhanced the growth and 

development, which ultimately increased the yield. \Vhile conducting an experiment in a 

solar greenhouse with the aid of a computer, 
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CHAPTER 3 

MATERiALS AND METHODS 

The experiment was conducted at the research fhrm of Sher-e-l3angla Agricultural 

University, Sher-c-Bangla Nagar, Dhaka during November 2006 to Mardi 2007 to 

examine the effect of nitrogen and phosphorus on the growth, yield and quality of 

Capsicwn. 

Description of the experimental site 

3.1 Location 

The experimental field is located at 23077 N latitude and 9003 E longitude with an 

elevation of 1.0 meter above sea level (Fig. 1). 

3.2 Soil 

The soil of the experimental field belongs to the Tejgaon series of the Madhupur iract 

Agro Ecological Zone (AEZ) 28. The General soil type of the experimental field is Deep 

Red Brown Terrace Soil. Topsoil is silty clay loam in texture. Organic matter content is 

very low (0.89%) and soil p!1 is 5 .8. The land is above flood level and well drained. The 

initial morphological, physical and chemical characteristics of initial soil are presented in 

Tables I and 2. 
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Table 1. Morphological characteristics of experimental field 

Mrphologica1 features Characteristics 

Location Sher-e Bangla Agricultural University Farm, Dhaka 

AEZ No. and name AEZ-28, Madhupur Tract 

General soil type Deep Red Brown Terrace Soil 

r
Soil series Tejgaon 

Topography Fairly leveled 

Depth of Inundation Above flood level 

Drainage condition Well drained 

Land type High land 

Table 2. Physical and chemical properties of the experimental soil 

Soil properties 

A. Physical properties 

Particle size analysis 

% Sand 

% Silt 

% Clay 

Soil texture 

B. Chemical properties 

Soil pH 

Organic carbon (%) 

Organic matter (%) 

Total N (%) 

C N ratio 

Available P (jig g') 

Exchangeable K (cmd kg') 

Available S (jig g4) 

Available B (jig g4) 

Value 

31.50 

39.34 

29.16 

Silty clay loam 

5.8 

0.78 

0.89 

0.08 

10: 

33.5 

0.21 

36.75 

0.36 
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3.3 Climate 

the experimental area has sub tropical climate characterized by heavy rainfall during 

May to September and scanty rainfall during rest of the year. The annual precipitation of 

the site was 2152 mm and potential evapotranspiration was 1297 mm. The average 

maximum temperature was 30.340C and average minimum temperature was 21.21°C. 

The average mean temperature was 25.170C. The experiment was done during the Rahi 

season. Temperature during the cropping period ranged between 12.2°  and 29.211C. The 

humidity varied from 71.52 to 81.2 5%. The day length was 10.5 - 11.0 hours only and 

there was a very little rainfall from the beginning of the experiment to harvesting 

(Appendix —1) 

3.4 Seeds and variety 

California Wonder, a high yielding variety of capsicuni (Capsicwn 

annwn Lin.) developed by the scientist of the USA (United State of America) of 

California State. Now it is more or less found in our country but not cultivated for the 

commercial purposes. 

3.5 Raising of seedlings 

The land selected for nursery beds was well drained and sandy loam type soil. T lie area 

was well prepared and converted into loose friable and dried mass to obtain fine tilth. All 

weeds and dead roots were removed and the soil was mixed with well rotten cow dung at 

the rate of 5 kgfbed. The size of each seed bed was 3m x 1 m raised above the ground 

level maintaining a spacing of 50 cm between the beds. 1\o seed beds were prepared for 

raising the seedlings. Twenty (20) grams of seeds were sown in each seed bed on 25 

October 2006. After sowing, the seeds were covered with light soil. Miral 3-GN was 

applied in each seed bed as precautionary measure against ants and worms. Complete 

germination of the seeds took place with 6 days after seed sowing. Necessary shading 
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was made by bamboo mat (chatal) from scorching sunshine or rain. No chemical lertitizer 

was used in the seed bed. 

3.6 Design and layout of experiment 

The experiment was laid out in a Randomized Complete Block Design (RCI3D) with 

three replications of each fertilizer treatment combinations. Fertilizer treatments consisted 

of 4 levels of N (0, 50, 100 and iSO kg N ha' designated as No , N50, N1 00 and N1 50. 

respectively) and 3 levels of p (0, 30 and 60 kg P ha' designated as Pg, P30 and P,o 

respectively). There were 12 treatment combinations. The treatment combinations were 

as follows: 

N0P0 = 	Control (without N and P application) 

NePso = 0kg 	N ha-' + 30 kg P ha" 

N0P50 = 0kg 	N ha-1  + 60 kg P ha']  

NsoPo = 50 kg N ha'' + 0 kg P ha" 

N50P30 = 50 kg N ha1  + 30 kg P ha" 

N50P6o = 50 kg N ha" + 60 kg p ha" 

N100P0  =100kg Nhi'+ 0kg Phi' 

NI03O = 100 kg N ha" + 30kg P ha-' 

N100PGQ  = 100 kg N ha" + 60 kg P ha" 

N,50P0 = 150 kg N ha" + 0kg P hi' 

N15oP30 = 150 kg N ha" + 30 kg P ha 

N,50P60 = 150 kg N ha" + 60 kg P ha" 

Fertilizer treatments were randomly distributed in each block. Each block consisted of 12 

plots and individual plot was 2.2 rn x 1.8 m i.e., 3.96 sq. in in si7.e. The row to row and 

plant to plant distance were 55 and 27.5 cm, respectively accommodating 12 plants in 

each plot. The adjacent block and neighboring plots were separated by 0.75 rn and 0.5 m, 

respectively. The layout of the experiment is shown in Fig. 2. 
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Fig. 2 Layout of the experimental field 

3.7 Collection and processing of soil sample 

Soil samples from the experimental field were collected before land preparation to a 

depth of U to 15 em from the surface. The collected soil was air dried, ground and passed 

through a 2mm sieve and stored in a clean, dried plastic container for physical and 

chemical analysis. 
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3.8 Land preparation 

The land was first ploughed with a tractor drawn disc plough on 25 November 2006. 

Ploughcd soil was brought into desirable tilth condition by four operations of ploughing 

and harrowing with country plough and ladder. The stubbles of the previous crops and 

weeds were removed. The land operation was completed on 27 November 2006. ftc 

individual plots were made by making ridges (20 cm high) around each plot to restrict 

lateral runoff of irrigation water. 

3.9 Application of fertilizers 

The N. P, K and Zn fertilizers were applied according to Fertilizer Recommendation 

Guide (BARC, 1997) through urea, triple super phosphate (ISP). muriate of potash (NIP) 

and zinc oxide, respectively. One third (1/3) of whole amount of Urea and lull amount of 

NIP, TSP and zinc oxide were applied at the time of final land preparation for each 

treatment. The remaining Urea was top dressed in two equal installments- at 20 days after 

transplanting (DAT) and 50 DAT respectively. 

3.10 Transplanting of seedlings 

Healthy and uniform sized 30 days old seedlings were taken separately from the seed bed 

and were transplanted in the experiniental field on 28 November 2006 maintaining a 

spacing of 55 cm and 27.5cm between the rows and plants, separately. The seed bed was 

watered before uprooting the seedlings so as to minimhcc the damage of the roots. 1 his 

operation was carried out during late hours in the evening. The seedlings were watered 

after transplanting. Shading was provided by piece of banana leaf sheath for three days to 

protect the seedlings from the direct sunshine. A strip of the same crop was established 

around the experimental field as border crop to do gap filling and to check the border 

effect. 

36 



3.11 Gap filling and weeding 

When the seedlings were established, the soil around the base of each seedling was 

pulverized. A few gaps filling were done by healthy plants from the border whenever it 

was required. Weeds of different types were controlled manually for the first time and 

removed from the field on 17 December 2006. Second and third weeding were done or) 

31 December 2006 and 20 January 2007, respectively. 

3.12 Irrigation 

Three irrigations were done. The first irrigation was given in the field on 18 December 

2006 at 20 days after transplanting (DAT) through irrigation channel. The second 

irrigation was given at the stage of maximum vegetative growth stage (35 DAT). on 2 

January 2007. The final irrigation was given at the stage of fruit formation (55 DAT) on 

22 January 2007. 

3.13 Pest management 

The crop was infested with cutworm, leaf hopper and others. The insects were controlled 

successfully by spraying Malathion 57 EC @ 2rn1 1:1 water. 1'he insecticide was sprayed 

fortnightly from a week after transplanting to a week before first harvesting. Mind 3-GN 

was also applied during final land preparation as soil amendments. During lhggy weather 

precautionary measures against disease infestation especially late blight of tomato was 

taken by spraying Dithane M-45 fortnightly ® 2 g L.t of water. 

3.14 Harvesting 

Fruits were harvested at 8 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 6 

March 2007 and completed by 29 March 2007. 
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3.15 Collection of experimental data 

Ten (10) plants from each plot were selected randomly and were tagged for the data 

collection. The sample plants were uprooted and dried properly in the sun. 

Data were collected on the following parameters: 

Plant height at first flowering stage 

Plant height at first harvesting stage 

Plant height at final harvesting stage 

Flower bud emergence 

Days of first flower opening 

Days of first fruit set 

Length of capsicuin 

Breadth of capsicuin 

Thickness of pericarp 

Number of fruit per plants 

Average fruit weight 

Fruit yield 

Dry matter of fruit 

3.16 Methods for Soil Analysis 

1) Particle size analysis of soil 

Particle size analysis of the soil was done by Hydrometer Mcthod (I3ouyoucos, 1926). 

The textural class was determined using "Marshall's Textural Triangular Coordinate" as 

designated by USDA system. 



Organic carbon (%) 

Organic carbon in soil was determined by Waikicy and Black's (1934) \\'et Oxidation 

Method. The underlying principle is to oxidize the organic carbon with an excess of IN 

K2Cr207 in presence of cone. 1-12SO4  and to titrate the residual K2Cr1O7  solution will) IN 

FeSO4  solution. The result was expressed in percentage. 

ON ratio 

The ON ratio was calculated from the percentage of organic carbon and total N 

Soil organic matter 

Soil organic matter content was calculated by multiplying the percent value of organic 

carbon with the Van Bemmelcn factor, 1.724 as described by Piper (1942). 

% organic matter = % organic carbon x  1.724 

Soil pH 

The pH of the soil was determined with the help of a Glass Electrode p13 meter using 

soil: water ratio being I : 2.5 (Jackson. 1973) 

Total nitrogen (%) 

Total nitrogen content of soil was determined by Micro Kjeldahl Method by digesting the 

soil sample with cone. 1-12SO.1 , 30% 1-1202 and catalyst mixture (K2SO4 : CuSO.1 . 51-120 

Sc powder = 10:1:0.1) followed by distillation with 40% NaOFI and by titration of the 

distillate trapped in HB03  with 0.01 N 1`I2SO.1  (Black, 1965 ). 

Available phosphorus 

Available phosphorus (P) content in the soil samples was detennined by the method 

described by Hunter (1984). The extracting agent used was rnonocaleium phosphate [Ca 
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1-f 2(PO4)2.11201 solution and colour was developed by curcumin solution. The absorbance 

was read on spcetrophotometer at 555 nra wavelengths. 

3.17 Methods for plant analysis 

For determination of N and B content in plants, die samples were first digested with acid 

and determination of elements in the digest was performed either by titration (for N) or 

by colorimetric methods (for B). For N, digestion was done with cone. 112SO4 and digest 

was distilled over following the procedure outlined under soil analysis section (3.15). 

While for P. digestion was performed by diacid mixture of 11NO3 and HCI04 at the ratio 

of2: I. The amount of these elements in the digest was estimated following the proecdu!e 

described under soil analysis section (3.15). 

3.18 Statistical Analysis 

The collected data were statistically analyzed by using the ANOVA technique. The test 

of significance of all parameters was done. The Duncan's Multiple Range Test (DMRT) 

with Least Significant Difference value was determined with appropriate Levels of 

significance and the means were tabulated. The mean comparison was carried out by 

DMRT technique (Gomez and Goniez, 1984). 
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CIIAPTEIt 4 

RESULTS AND DISCUSSION 

This chapter includes the experimental results along with discussions. Individual and 

combined effects of N and P on flower bud emergence, days of first flower opening. first 

fruit set, plant height at lirsi flowering, plant height at first harvest, plant height at limit 

harvest, number of branches per plant at first flowering, number of branches per plant at 

first harvest, number of branches per plant at final harvest, length of capsicum. breadth of 

capsicum, number of fruit per plant, average fruit weight, fruit yield per hectare, 

thickness of pericarp, dry matter percentage of fruit. The nutritional value of capsicum 

frusescens or &ipsicuzn annum is presented in tables as follows: 

The results of capsicum annum presented in tables are discussed character wise 

under the following heads: 

4.1 Days to flower bud emergence 

4.1.1 Influence of nitrogen 

Days to flower bud emergence Of capsicum was significantly increased by different level 

of nitrogen ('fable 3). The highest flower bud emergence (30.43) was ibund with 150 kg 

N ha4  which was statistically similar with that of 100 kg N ha" and the lowest flower bud 

emergence (29.12) was observed in control treatment. It was observed that flower bud 

emergence increased gradually with the increment of nitrogen close. This might he due to 

higher availability of N and their uptake that progressively enhance the Ilower bud 

emergence. 

4.1.2 Influence of phosphorus 

A positive and significant difference was observed among the different levels ol 

phosphorus in respeel of flower bud emergence (Table 4). Flower bud emergence 

increased with increasing level of phosphorus. The higher flower bud emergence (30.84) 
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was produced with 60 kg/ha and the lowest emergence (29.27) was found in control 

treatment. 

4.1.3 Combined effect of nitrogen and phosphorus 

The treatment combination of nitrogen and phosphorus had significant effect on days to 

flower bud emergence (Tahlc 5). The highest days to flower bud emergence (32.28) was 

found in N21`2 treatment which was followed by N31)0 The lowest days to flower bud 

emergence (27.17) was observed in control treatment (N0P0) which was statistically 

similar with N3Po treatment. The second highest result (31.52) was found in N21)  which 

was statistically similar to N0P2. These results revealed that higher dose of phosphorus 

and medium dose of nitrogen were influential nutrients for flower bud emergence. 

4.2 Days to first flower opening 

4.2.1 Effect of nitrogen 

The influence of nitrogen showed significant variation in days of first flower opening 

(Table 3). The highest days to first flower opening (32.21) were found with 150 kg N hi' 

which was statistically similar with that of 100 kg N ha and the lowest days of first 

flower opening (31.03) was observed in control treatment which was statistically si,nikLr 

to 50kg N hi'. It was observed that days to first flower opening increased gradually with 

the increment of nitrogen dose. These results do not support by Gill ci a?. (1974). They 

reported that number of days required for flowering of sweet pepper was lound to 

increase with high dose of nitrogen application. 

4.2.2 Effect of phosphorus 

Phosphorus fertilizer had no significant effect on the days to first flower opening (Table 

4). Days to first flower opening increased with increasing level of phosphorus. The must 

delayed flower bud emergence (31.74) was produced with 60 kg P ha* Similar results 

were found by Alabi (2006). lie stated that phosphorus levels significantly increased 

early flowering, maturity and yield (ton ha1) of the treated plants. 
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4.2.3 Combined effect of nitrogen and phosphorus 

The combined effect of nitrogen and phosphorus had significant cfkct on days It' first 

flower opening (Table 5). The highest days to first flower opening (33.34) was found in 

N2P2 treatment which is followed by N2P1 . The lowest days to first flower opening 

(29.85) was observed in control treatment (N0110) which is similar to N1 P0. these results 

stated that higher dose of phosphorus and medium dose of nitrogen were markable 

nutrients for delaying first flower opening. Shrivastava ci al. (1996) concluded that first 

flowering and 50% flowering were delayed by 4 and 4-6 days, respectively in plants 

receiving the highest rate of fertilizers. 

4.3 Days to first fruit set 

4.3.1 Influence of nitrogen 

Days to first fruit set increased with increasing level of nitrogen, but insignificantly 

(Table 3). The highest days to first fnnt set (33.03) was found with ISO kg N haS '. 

Actually nitrogen had no significant difference on days to first fruit set. 

4.3.2 Influence of phosphorus 

Days to first fruit set was progressively increased with increasing level of phosphorus 

(Table 4). However, the effect was non significant. The higher time required for first fruit 

set (32.89) was produced with 60 kg P hi' and the lowest (31.77) was found in control 

treatment. 

4.3.3 Combined effect of nitrogen and phosphorus 

The treatment combination of nitrogen and phosphorus had significant effect on days to 

first fruit set (Table 5). The highest days to first fruit set (34.28) was found in N2112  

treatment which is followed by N1 P2  The lowest days to first fruit set (31.22) was 

observed in control treatment (N0P0) which was statistically similar to N1 130  N3110  and 

N3P2 treatments. From these results, it was calculated that higher dose of phosphorus and 

medium dose of nitrogen were influential for the days to first fruit set. 

43 



Table 3. Effect of nitrogen on growth and yield character of Capsicwn 

Treatment Days to flower bud 
emergence 

Days to first flower 
opening 

Days to first fruit set 

No 29.12b 31.03b 31.88 

Ni 29.33 b 30.91 b 32.27 

N2 29.87 ab 32.15 a 32.74 

N3 30.43 a 32.21 a 33.03 

LSD005 0.96 0.93 NS 

CV (%) 7.26 5.01 8.42 

Figure in column, having same letter(s) do not differ significantly at 5% level. 

NS = Non significant 

N0= Control (without N). N1 = 50kg N hi', N2 =100 kg N haS ', N3 = 150kg N ha 

Table 4. Influence of phosphorus on growth and yield character of (L'apsicwn 

Treatment Days to flower bud 

emergence 

Days of first flower 

opening 

Days to first fruit set 

P0 29.27b 31.14 31.77 

30.81 a 31.45 32.78 

p2 30.84 a 31.74 32.89 

LSD005 0.83 NS NS 

CV (%) 7.26 5.01 9.42 

Figure in column, having same letter(s) do not differ significantly at 5% level. 

NS = Non significant 

PO = Control (without F), P, = 30 kg P hi1, Pr 60 kg P hi' 

44 



TableS. Interaction effect of nitrogen and phosphorus on growth and yield 

character of capsicw': 

Trcatmcnt 

N0P0  

Flower bud emergence 
day 

27.17 f 

Days to first flower 
opening 

29.85 c 

Days to first fi-ult set 

31.22 c 

N 0P1  29.90 bcdc 31.57 abc 32.15 abc 

N0P2 31.50ab 3l.28abc 31.95bc 

N1 P0 29.50 ede 29.97 c 31.55 c 

N 1 P1  2967bcde 31.30abc 3328ahc 

N1 P2 28.83 def 31.45 abc - 34.03 ab 

N2P0  31.52ab 31.81 abc 32.30 abc 

N2Pt 30.42 bed 32.31 a 32.55 abc 

N2P2 32.28 a 33.34 a 34.28 a 

N3P0 27.66 f 31.11 abc -- 31.63 c 

N3P1  30.83abc 31.63aabc 33.14abc 

N3P2  

LSD0,os 

28.17c1 

1.66 

31.89ah 

1.61 

31.68c 

1.88 

CV (%) 7.26 5.01 8.42 

Figure in column, having same letter(s) do not differ significantly at 5% level. 

NS = Non significant 



4.4 Plant height at first Ilowcriiig 

4.4.1 Effect of nitrogen 

Plant height at first flowering of Gipsicunz was sigmhe;sntly increased by incrc.tswg 

difThrent level of nitrogen (Table 6). The highest plant height at first flowering (17.14 

cm) was found with 150kg N haS'  which was statistically similar with that of 100kg N 

ha4  and the lowest plant height at first flowering (14.97 cm) was observed in control 

treatment which was statistically similar to 50kg N hi'. It was observed that plant height 

at first flowering stage increased gradually with the increment of nitrogen dose. This 

could be due to higher availability of N and their uptake that progressively enhanced the 

plant height at first flowering. This result is supported by Aliyu ci al. (1991). They stated 

that, greatest plant height, leaf numbers were obtained with ISO kg hi'. Plants reached 

70-80% of their total height in the first 60 days of growth, being tallest with the highest N 

rate. This result was found by Chailloux et at (1992). 

4.4.2 Effect of phosphorus 

There was a significant effect among the different levels of phosphorus in respect of plant 

height at first flowering (Table 7). Plant height at first flowering increased with 

increasing level of phosphorus. The highest plant height at first flowering (16.63 cm) was 

observed with 60 kg ha' and the lowest plant height at first flowering (15.18 cm) was 

found in control treatment. . Similar results were found by Akinrinde ci at (2005). They 

carried on an experiment on crop growth and found that the ISO nig P205  kg' level 

produced the tallest plants (40.0 cm) at the 6th week. 

4.4.3 Combined effect of nitrogen and phosphorus 

The treatment combination of nitrogen and phosphorus had significant effect on plant 

height at first flowering (Table 8). The highest plant height at first flowering (17.76 cm) 

was found in N3P2  treatment. The lowest plant height at first flowering (14.49 em) was 

observed in control treatment (N0P0). These results showed that higher dose of 

phosphorus and higher dose of nitrogen were influential nutrients for plant height at first 
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flowering. Similar results were found by Sarma ci at (2004). They stated that plant 

height (27.25 cm) increased significantly with 150:75:75 kg NPK hzi'. 

4.5 Plant height at first harvest 

4.5.1 Effect of nitrogen 

With the increase of nitrogen level plant height at first harvesting stage of Capsicum was 

significantly increased (Table 6). The highest plant height at first harvesting stage (24.29 

cm) was found with 150kg N ha4  which was statistically similar with 100 kg N 11a4  and 

the lowest plant height at first harvesting stage (22.05 cm) was obtained in the control. It 

was observed that plant height at first harvesting stage increased gradually with the 

increment of nitrogen dose. This must be due to higher availability of N and their uptake 

that gradually enhance the plant height at first harvesting stage. 

4.5.2 Effect of phosphorus 

With the increase of phosphorus level plant height at first harvesting stage of Capsicuni 

was not significantly increased (Table 7). The highest plant height at first harvesting 

stage (24.01 cm) was observed with 60 kg ha'. Similar result was found by Alabi (2006). 

He stated phosphorus levels significantly increased pepper plant height, number of leaves 

per plant up to 125 kg P hi'. 

4.5.3 Combined effect of nitrogen and phosphorus 

Combined treatment of nitrogen and phosphorus had significant effect on plant height at 

first harvesting stage (Table 8). The highest plant height at first harvesting stage (25.00 

cm) was found in N3?2  treatment. The lowest plant height at first harvesting stage (21 . 12 

cm) was observed in control treatment N0P0). 

4.6 Plant height at final harvest 

4.6.1 Effect of nitrogen 

Plant height at fina! harvesting stage of Capsicwn was significantly increased with the 

increase of nitrogen level (Table 6). The highest plant height at final harvesting stage 
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(31.62 cm) was found with 150 kg N ha" and the lowest plant height at final harvesting 

stage (26.59 cm) was found in the control. Plant height at final harvesting stage increased 

sequentially with the augment of nitrogen dose. Because to higher availability of N and 

their uptake that gradually enhance the plant height at final harvesting stage. 

4.6.2 Effect of phosphorus 

With the increase of phosphorus level, plant height at final harvesting stage of (apsicum 

was significantly increased (Table 7). Plant height at final harvesting stage increased with 

increasing level of phosphorus. The highest plant height at final harvesting stage (30.17 

cm) was observed with 60 kg ha" and it was found that the lowest result (27.86 cm) was 

identified in the control treatment of phosphorus fertilizer. 

4.6.3 Combined cffect of nitrogen and phosphorus 

Plant height at final harvesting stage with combined treatment of nitrogen and 

phosphorus had significant effect (Table 8). The highest plant height at final harvesting 

stage (32.00 cm) was found in N 2P2  treatment. The lowest plant height final harvesting 

stage (25.38 cm) was observed in control treatment N0P(i). Similar results were found by 

Chauhan et at (2005). They stated that among the various N and P combinations. 120 kg 

N + 60 kg P had recorded the greatest plant height (64.83 cm), number of leaves per 

plant. Similar results were also found by Sarma ci at (2004). They stated that plant 

height (27.25 cm), fruit number per plant (64.33), fruit weight (3.3) g) and yield (27.99 q 

ha") of chilli increased significantly with 150:75:75 kgNPK ha"  
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Table 6. Effect of nitrogen on yield attributcs of capsiewn 

Treatment Plant height at first 
flowering (cm) 

Plant height at first 
harvest (cm) 

Plant height linal 
harvest (cm) 

No  14.97 b 22.05 c 26.59 c 

-- 
N1 15.66b -- 23.53 b 27.44 c 

N2 16.57 a 23.S7ab 29.73 h 

N3 17.14a 24.29a 31.62a 

LSDoos 0.90 0.56 1.28 

CV (%) 5.69 6.50 7.55 

Figure in column, having same letter(s) do not differ significantly at 5% leveL. 

NS = Non significant 

N0 =Control (without N), N1  = 50 kg N hi', N2=1 00kg N ha4, N3=1 50 kg N ha4  

Table?. Effect of phosphorus on yield attributes of capsicwii 

Treatment Plant height at first 
flowering (cm) 

Plant height at first 
harvest (cm) 

Plant height Final 
harvest (cm) 

P0 15.18b 23.14 - 27.86b 

P1 

P2 

16.44 a 

16.63 a 

23.15 

24.01 

28.49b 

30.17 a 

LSD05 0.78 NS - LII 

Pr Control (without P), P1  = 30kg p ha4 , P2 = 60kg P hi' 

Figure in column, having same letter(s) do not differ significantly at 5% level. 

NS = Non significant 
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TableS. Interaction effect N and P on yield attributes of capsicwn 

Treatment Plant height at first 
flowering (cm) 

Plant height at first 
harvest (cm) 

Plant height at final 
harvest (cm) 

N0P0  14.49 d 21.12 c 25.38 e 

N0P1  14.73cd 21.79bc 26.39dc 

NoN 15.69 bed 23.23 abc 27.99 ed 

N1P0  14.76 cd 22.78 abc 27.64 ede 

N1P1  16.44 abc 23.69 abc - 29.37 be 

N1P2 15.77 bcd 23.93 abc 28.91 be 

N2P0 14.69 d 22.98 abc 27.94 ed 

N2P1  17.37ab 24.00 abc 31.87 a 

N2P2 17.60a 24.11abc 32.00a 

N3P0 16.78ab 23.87 abc 25.77de 

N3P 17.33ab 24.85ab 30.92ab 

N3P2  17. 76a 25.00 a 31.93 a 

LSD005 

CV (%) 

1.55 

5.69 

2.58 

6.50 

2.22 

7.55 

Figure in colunin, having same letter(s) do not differ significantly at 5% level. 

NS = Non significant 
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4.7 Number of branches per plant at first flowering stage 

4.7.1 Effect of nitrogen 

Number of branches per plant at first flowering stage of Capsicwn was signilicantly 

increased with the increase of nitrogen level (Table 9). The highest number of branches 

per plant at first flowering stage (6.85) was found with 150 kg N haS ' which was followed 

by (6.41) that of 100 kg N ha' and the lowest number of branches per plant at first 

flowering stage (4.42) was observed with control. Number of branches per plant at first 

flowering stage increased sequentially with the augment of nitrogen dose. So, because of 

higher availability of N and their uptake that gradually enhances the number of branches 

per plant at first flowering stage. Similar result was found by Aliyu ci aL (1991). They 

carried out a field trial with respect to N fertilizer application and greatest branches 

number was obtained with 180 kg ha4. 

4.7.2 Effect of phosphorus 

No significant differences were recorded for different level of phosphorus in terms of 

number of branches per plant at first flowering of Capsiewn (TablelO). The number of 

branches per plant at first flowering stage (5.86) was the highest at the highest dose of P 

and the lowest result (5.61) was found in control treatment. Similar results were found by 

Alabi (2006). He found that number of branches per plant significantly increased with the 

increased of phosphorus Levels up to 125 kg P ha* 

4.7.3 Combined effect of nitrogen and phosphorus 

The combined treatment of nitrogen and phosphorus had significant efixt in terms of-

number of branches per plant at first flowering stage (Table II). The greatest umber of 

branches per plant at first flowering stage (7.00) was found in N3P1  treatment The lowest 

number of branches per plant at first flowering stage (4.31) was observed in control 

treatment (N0P0). 
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4.8 Number of branches per plant at first harvest 

4.8.1 Effect of nitrogen 

Number of branches per plant at first harvesting stage of Caps/cnn: was significantly 

increased with the increase of nitrogen level (Table 9). The highest number of branches 

per plant at first harvesting stage (11.69) was found with 150 kg N ha" and the lowest 

number of branches per plant at first harvesting stage (7.95) was found under control. 

Number of branches per plant at first harvesting stage increased gradually with the 

augment of nitrogen dose. 

4.8.2 Effect of phosphorus 

Number of branches per plant at first harvesting stage increased with the increase of 

phosphorus of Capsicun: significantly (Table JO). Number ofhranches per plant at first 

harvesting stage increased with increasing level of phosphorus. the greatest number of' 

branches per plant at first harvesting stage (9.97) was observed with 60 kg P ha" 

followed by 30 kg ha" (9.79). It was found that the lowest result (8.89) was identified in 

the control treatment of phosphorus fertilizer. 

4.8.3 Combined effect of nitrogen and phosphorus 

In case of number of branches per plant at first harvesting stage the combined treatment 

of nitrogen and phosphorus had significant effect (Table II). The highest number of 

branches per plant at first harvesting stage (12.00) was found in N3P0  treatment and the 

lowest number of branches per plant at first harvesting stage (7.00) was observed in 

control treatment (N0P0). These results explained that higher dose of nitrogen and 

phosphorus was influential nutrients for increasing number of branches per plant at first 

harvesting stage. 
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4.9 Number of branches per plant at final harvest 

4.9.1 Effect of nitrogen 

Number of branches per plant at final harvesting stage of ('apsicwn wmun was 

significantly increased with the increase of nitrogen level (Table 9). The highest number 

of branches per plant at final harvesting stage (17.98) was found with 150 kg N Im' and 

the lowest number of branches per plant at final harvesting stage (14.21) was found tinder 

control. Number of branches per plant at final harvesting stage increased gradually with 

the increase of nitrogen doses. For the reason of higher availability of nitrogen and their 

uptake that by turn increase the number of branches per plant at final harvesting stage. 

4.9.2 Effect of phosphorus 

Number of branches per plant at final harvesting stage of (.upsicurn increased 

significantly with the increase of phosphorus (Table 10). The highest number of branches 

per plant at final harvesting stage (16.41) was observed with 60 kg P had . The lowest 

result (15.60) was identified in the control treatment of phosphorus fertilizer. 

4.9.3 Combined effect of nitrogen and phosphorus 

Number of branches per plant at final harvesting stage showed significant effect due to 

combined treatment of nitrogen and phosphorus (Table 11). Number of branches per 

plant at final harvesting stage (18.50) was the highest in N3P0 treatment The lowest 

number of branches per plant at final harvesting stage (13.93) was observed in control 

treatment (N0P0). These results showed that higher dose of nitrogen and phosphorus was 

influential nutrients for number of branches per plant at final harvesting stage. Similar 

result was found by Tumbare ci al. (2002). They stated that plant height, numbers of 

branches per plant, yield and N and P uptake were recorded higher for 100% 

recommended N: P: K as fertigation and 70% N ± 80% P and K. 
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Table 9. Effect of nitrogen on yield attributes of capsicun: 

Ircatment Number of branches 
/plant at first flowering 

stage 

Number of 
branches/plant at 

first harvest 

Number of 	-- 
branches/plant at 

final harvest 
N11  4.42 c 7.95 e 14.21 d 

N1  5.27 b 8.35 c I5.20c 

N2 6.41 a 10.22 b 16.48 b 

N3 6.852 11.69a 17.98a 

LSD005  0.49 0.63 0.52 

CV (%) 8.82 6.78 7.32 

Figure in column, having same letter(s) do not differ significantly at 5% level. 

NS = Non significant 

NoControl (without N), N1  =50 kg N ha'', N2  =100kg N ha", N3=1 50 kg N ha 

Table 10. Influence of phosphorus on yield attributes of C'apsicum 

Treatment Number of branches 

/plant at first flowering 

stage 

Number of 
branches/plant at 

first harvest 

Number of 

branches/plant at 

linal harvest 

Po 5.61 8.89b 15.60b 

P, 5.75 9.79 a i5.89b 

P2  5.86 9.97a 16.41a 

1,SD005  NS 0.55 0.45 

CV (%) 8.82 6.78 7.32 

Figure in column, having samc letter(s) do not differ significantly at 5% level. 

NS = Non significant 

P0= Control (withouuP), P, = 30kg P ha4, P2=  60kg P ha" 
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Table II. Interaction effect of nitrogen and phosphorus on yield attributes of 

Capsicwn 

Treatment Number of 
branches/plant at first 

flowering stage 

Number of 

branches/plant at 
first harvesting 

stage 

Number of 
branches/plant at 
final harvesting 

stage 

N0P0  4.31 f 8.97 bed 13.93 f 

N0P1  4.57ef 7.00e 14.12cf 

N0P2  4.39 £ 7.87 de 14.57 ci 

N1 P0  5.43de 9.12bc 15.00dc 

N1 P1  5.65 cd 8.00 cdc 14.97 (IC 

N,P2  4.73cf 7.93cde 15.63cd 

N21,0 6.00 bed 9.78 b 15.93 cd 

N2P1  6.51 abc 9.00 bed 16.00c 

N2P2  6.71 ab 11.87 a 17.50 b 

N3?0 6.95 a 12.00 a 18.50 a 

N3P1 7.00a 11.57a 17.50h 

N3P2 6.50ab 11.50a 17.93ab 

LSDoos 0.86 1.10 0.90 

- 7.32 CV (%) 8.82 6.78 	
J 

Figure in column, having same letter(s) do not differ significantly at 5% level. 

NS = Non significant 
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4.10 Length of Capsicins: 

4.10.1 Effect of nitrogen 

It was found that the length of Capsicwn significantly increased with the increase of 

nitrogen level (Table 12). The highest length of capsecuni (7.63 cm) was found with 150 

kg N ha1  and which was statistically similar (7.41 cm) with 100 kg N ha4  and the 

lowest length of Capsicuin (5.83 cm) was found in control treatment. Length of 

capsicuin increased gradually with the increase of nitrogen dose. For the reason of higher 

availability of nitrogen and their uptake by plant that sequentially increased the length of 

Gzpsicurn. 

4.10.2 Effect of phosphorus 

Length of Capsicum was increased significantly with the increment of phosphorus (Table 

13). The highest length of Gapsicum (7.38 cm) was obsen'ed with 60 kg hzi' of 

phosphorus fertilizer which was followed by 30 kg ha1  (6.80 cm). The lowest result (6.51 

cm) was identified in the control treatment. 

4.10.3 Combined effect of nitrogen and phosphorus 

Combined treatment of nitrogen and phosphorus had significant effect (Table 14) on 

length of C'apsicum. Length of Capsicuin had the highest value (8.00 cm) in N 31' 1  

treatment. The lowest length of C'apsicum (5.05 cm) was ohsen'ed in control treatment 

(N0P0). From these results it was obsentd that higher dose of nitrogen and phosphorus 

was influential nutrients for length of Capsicum up to a certain limit. Gowda c( at (2002) 

reported increased fruit length with 75 percent nitrogen, phosphorus plus 100 percent 

potassium in addition to the inoculation of Azowbackr, A:osnnIIwn, 11813 and VAM. 

4.11 Breadth of Qipsicum 

4.11.1 Effect of nitrogen 

Breadth of Gapsicwn was found to be significantly increased with the increase of 

nitrogen level up to a certain limit (Table 12). The highest breadth of Gapsicum (4.86 cm) 

was found with 100 kg N ha1  and the lowest breadth of Capsicuin (2.97 en,) was Ibunci 
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in control treatment. Mary ci at (1990) found that the greatest fruit length and girth 

obtained from plants receiving the highest NK rates (N - 87.5 kg had and 1(20-52.5 kg 

had) and irrigated at 0.75 1W: CPE ratio. 

4.11.2 Effect of phosphorus 

Breadth of Capsicum did 1101 increase with the increment of phosphorus ot Capsicwn 

significantly (Table 13). The greatest breadth of Capsicum (3.92 cm) was observed with 

30 kg had of phosphorus fertilizer. The lowest result (3.74 cm) was observed in the 

control treatment. 

4.11.3 Combined effect of nitrogen and phosphorus 

Combined treatment of nitrogen and phosphorus had significant effect (Table 14) on 

breadth of Capsicum. Highest breadth of Capsicum was observed in N3P1  treatment (5.00 

cm), The lowest breadth of (Sapsicurn (2.59 cm) was observed in control treatment (N0P0). 

From these results, it was observed that higher dose of nitrogen and phosphorus was 

influential nutrients for breadth of Capsicuin up to a certain limit. 

Table 12. Influence of nitrogen on length of Capsicum and breadth of capsicwn 

Treatment Length of capsicwn (cm) Breadth of Capsicuin 

No 5.86 e 2.97 c 

N1 6.68b 3.21c 

N2 7.41 a 4.86a 

N3 7.63 a 4.23b 

LSD0.os 0.72 0.31 

CV (%) 10.64 8.26 

..nflrnnilv nI co/n  level 
Figure in column, naving same IettcL; u'J .wt w,  .. 	..... 

NS = Non significant 

N0 =Control (without N), N 1  =50 kg N ha", N2 =100 kg N had .  N3= 150 kg N ha" 
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Table 13. Influence of l)tIOsphorus on length of Qzpsicun: and breadth of capsicun: 

Treatment Length of capsicum (cm) Breadth of Cap.vicwn (cm) - 

P0  6.51 b 3.74 

P1  6.79 ab 3.91 

P2  7.38 a 3.80 

LSD005 0.62 NS 

CV (%) 10.64 8.26 

Figure in column, having same letter(s) do not differ significantly at 5% level. 
NS = Non significant 
P0 = Control (without?), P = 30kg P haS ', P2= 60kg p ha' 

Table 14. Interaction effect of nitrogen and phosphorus on length and breadth of 
Capsicum 

Treatment Length of Capsicum (cm) Breadth of Capsiewn (cm) 

N0P0  5.05 d 2.59 e 

N0P1 5.52cd 3.21 d 

N0P2 7.02ab 3.11dc 

N1 P0  6.21 bed 3.07de 

N1 P1  6.73 abc 3.35d 

N,?2 7.11ab 3.20d 

N2?0 
J 	

6.93 ab 4.00 c 

N2P1 7.41 ab 4.20 be 

N2?2 7.90 a 4.50 abc 

N3P0  7.39 ab 4.69 ab 	- 

N3P1  8.002 5.00a 

N3P2  7.50 ab 4.90 a 

LSD005 1.24 0.54 

CV (%) 10.64  

Figure in column, having sante letter(s) do not differ significantly at 5% level. 

NS = Non significant 



4.12 Number of fruits per plant 

4.12.1 Effect of nitrogen 

The number of fruit per plant increased significantly with the increase of nitrogen level 

('fable 15). The highest number of fruits per plant (8.61) was found with 150 kg N ha1 

and the lowest number of fruits per plant (4.32) was found in control treatment. Number 

of fruits per plant increased gradually with the increase of nitrogen dose. Application of 

100 kg N in combination with 25 kg P ha4recorded the highest number of fruits plant1 

(Pundit ci at, 1999). Nitrogen fertilization improved plant growth, but did not influence 

fruiting time. Moderate nitrogen applications (150 kg N ha") gave best yields in most 

field trials Vos ci at, 1997). This investigation was supported by Sharma et at (1996): 

Das ci at (1992); Mishriky ci at (1994); Ingle ci at (1992); Shrivastava et at (1996). 

Nitrogen at 240 kg ha4 + P at 180 kg ha" produced the highest mean number of fruits per 

plant (7.51) (Srinivasan ci at, 1997). 

4.12.2 Effect of phosphorus 

Number of fruit per plant increased with the increment of phosphorus of 
CafJSIC?I?1? 

significantly (Table 16). The highest number of fruit per plant (7.44) was observed with 

60kg ha of phosphorus fertilizer. It was found that the lowest number of fruit (6.17) per 

plant was identified in the control treatment. 

4.12.3 Combined effect of nitrogen and phosphorus 

Conibined treatment of nitrogen and phosphorus had significant effect (fable 17) on 

number of fruit per plant. Number of fruit per plant (9.50) was the highest in N
3P, 

treatment. The lowest number of fruit per plant (3.50) was observed in control treatment 

(NoPo). From these results it was stated that higher dose of nitrogen and phosphorus was 

influential nutrients for number of fruit per plant. Srinivasan ci at (1997) reported that ?4 

at 240 kg ha" + P at 180 kg ha" produced the highest mean number of fruits per plant 

(7.51). ShrivastaVa ci at (1996) found that the highest number of fruits/plant (10.66) 

were observed in plants treated with 250 kg N + 200 kg P ~- 200 kg K ha1 
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4.13 Average fruit weight 

4.13.1 Effect of nitrogen 

Average fruit weight per plant was measured and found significant increased with the 

increase of nitrogen level (Table 15). The highest average fruit weight per plant (99.80) 

was found with 150 kg N ha' and at the same time the lowest number of fruit per plant 

(84.47) was observed in control treatment. Average fruit weight per plant increased 

gradually with the increase of nitrogen dose. The result is in agreement with Mishriky ci 

at, (1994) who reported that increasing the nitrogen rate signilicantly increased number 

and weight of fruits per plant. 

4.13.2 Effect of phosphorus 

Average fruit weight per plant increased with the increase of phosphorus of capsicwfl 

significantly (Table 16). Average fruit weight per plant (91.51) was the highest with 60 

kg hi' of phosphorus fertilizer the lowest (89.74) with in the control treatment. 

4.13.3 Combined effect of nitrogen and phosphorus 

The interaction effect of nitrogen and phosphorus for average fruit weight was significant 

(Table 17). Average fruit weight per plant (102.50) was the highest in N3P1 treatment and 

the lowest (83.50) in control treatment (N0Po). From these results it was stated that higher 

dose of nitrogen and phosphorus was influential nutrients for increasing average fruit 

weight per plant. Similar results were found by Shrivastava ci al. (1996). They reported 

that the highest fresh weight/fruit (128) were in plants treated with 250 kg N + 200 kg I' 

+ 200 kg K hi'. 

4.14 Yield (t hi) 

4.14.1 Effect of nitrogen 

Analysis of variance showed that the yield was significantly increased with the increase 

of nitrogen level (Table 15). The highest amount of marketable fruit yield of ca1zcicufll 

(8.34 t hi') was found with 150 kg N ha and at the same time the lowest amount of 

yield (4.94 t had) was observed in control treatment. Yield gradually increased with the 
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increase of nitrogen dose. Finally availability of nitrogen and their uptake by plant 

sequentially increased the amount of yield. Application of 150 kg N ha in equal splits, at 

planting, 30 days and 60 days after planting gave higher yield of sweet pepper cv. 

'California Wonder.' This result was found by Hasanuzzanian (1999). Will,  the increase 

of nitrogen fertilization the fruit yield increased up to a certain level (lIasan, 1978). The 

N and P treatment, showed that 120 kg N 1- 60 kg P ha''gave significantly higher yield 

than the other combinations (Srivastava at aL, 2003). The yield of chilli fruits increased 

with increasing nitrogen levels and the highest fruit yield was recorded with 120 kg N ha' 

'+ 60 kg P ha", (Singh as' at, 2004) . Aliyu (2002) found that significant increases in the 

yield both per plant and per heetare were obtained up to 240 kg N ha" Balakrishna,t 

(1999) reported that plant growth and fruit yield were reduced considerably in nitrogen 

deficient treatment but was only slightly affected by calcium deficiency. With regard to N 

application rate, the greatest vegetative growth and frtiit yield (5.49 t ha") were observed 

at 120 kg N ha" (Singh ci at 2000). The dry chilli yield increased significantly with 

increasing N and N at 120 kg ha4gave 313.8, 103.9 and 24.8% increases in yield, 

respectively, over 0, 60 and 90 kg ha-' (Das ci at 1992). 

4.14.2 Effect of phosphorus 

Yield of chilli (Capsicum annwn) increased with the increase of phosphonis level 

significantly (Table 16). The highest yield of chilli (7.1$ t ha") was observed with 60 kg 

hi' of phosphorus fertilizer. It was found that the lowest yield of chilli (6.27 t ha") was 

observed in the control treatment Singh ci at (2004) reported that the highest fruit yield 

of Capsicum recorded with 120 kg N ha"- 60 kg P ha". However, P at 60 kg 

higher yields than 120 kg P ha-1  (Srivastava at at. 2003). The application of phosphorus 

increased early and total yields of sweet peppers (Ov.aki and Hortenstine. 1963). 

4.14.3 Combined effect of nitrogen and phosphorus 

The interaction effect of nitrogen and phosphorus on yield was significant ('Fable 17). 

Yield of capsicum (8.51 t ha") was the highest in N3P, treatment The lowest yield of 

capsicum (4.57 t ha") was observed in control treatment (N0P0). From these results it was 

stated that higher dose of nitrogen and phosphorus was influential nutrients fur increasing 



yield of capxicwn. Among the various N and P combinations, 120 kg N + 60 kg P lia' 

recorded the greatest fruit yield (262.30 q had).  (Chauhan a: at. 2005). Such type of 

results was found by Chaudhaty ci at 2007. They stated that maximum iruit yield was 

obtained with N at 250 kg haS ', while P application increased yield by increasing fruit 

number and fruit yield/plant at concentrations up to 150 kg had Raj-Narayan ci al. 

(2004) stated that the maximum N, P and K uptake (134.56. 14.91 and 104.46 kg ha1. 

respectively), fruit yield (296.63 q haj, ascorbic acid content (114.26 mg/ 100 g) and 

chlorophyll content (6.50 mg/g) were recorded in 50% poultry manure (PM) +50% NPK 

application. Singli et at (2004) found that the highest fruit yield was recorded with 120 

kg N ha4  60 kg P ha', followed by 120 kg N haS' -I- 30 kg P ha* And the lowest fruit 

yield was recorded in the control treatment where only 60 kg K ha1  was applicd as a 

basal dressing. Sharma ci al. (1996) concluded that the best treatment to promote yield 

and profitability was 120 kg N + 30kg P205 hi'. Shrivastava ci at (1996) found that the 

highest yield/plant (637.5 g) and yield ha (92.95 q hi') were in plants treated with 250 

kg N ± 200 kg P + 200 kg K ha4 . 

Table 15. Influence of nitrogen on number of fruits per plant, average fruit weight! 

plant (gm) and yield (t had ) of capsicwn 

Treatment Number of fruit;/plant Average fruit 

weight/plant 

Yield (thi') 

No 4.32 c 84.47 d 4.94 d 

N1  6.02 b 86.78 c 6.46 e 

N2 8.23 a 93.28 b 7.57 b 

N3 8.61 a 99.80 a 8.34 a 

LSD005 0.61 0.98 0.56 

CV (%) 9.12 9.10  

.  
Figure in column, having same 1euers) uo ric't WLICL 

NS = Non significant 

N0 Control (without N), N1  =50 kg N hi', N2 =100 kg N hi', N150 kg N ha' 
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Table 16. Influence of phosphorus on number of fruit per plant, average fruit 

weight! plant (gm) and yield (t ha1) of capsicun; 

flTreatment Number of fruits/plant Average fruit 
weigjplant 	I 

Yield (I hzi') 

P0 6.17 c 89.74 h 6.27b 

P1 

1'2 

6.78 b 

7.44a 

92.00 a 

91.51a 

7.03 a 

liSa 

LSD0.05 0.53 0.85 0.49 

CV (%) 9.12 9.10 8.40 

..... COt 

Figure in column, having same letter(S) 00 FIOL wtii S%JuIlwILIJ fl' 

NS = Non significant 
P0= Control (without P), P 1  = 30kg P ha4, P2 60kg P ha 

Table 17. Interaction effect of nitrogen and phosphorus on number of fruit,; per 

plant, average fruit weight and yield (t ha') of capsicuna 

[ 	Treatment 	Number of fruits/plant 	Average fruit 	Yield (tiha) 

weighUplant 
83.SOh 	 4.57d 

fl No 	I 

N0P1 	 4.95 1 	 85.00gb 	 4.93d 

NOP2 	 4.50 fg 	 84.90 gh 	 5.32d 

N1P0 	 5.12ef 	 85.01gb 	 5.50d 

N,P1 	 6.12 de 	 86.62 g 	 6.79 c 

NIP2 	j 	6.82 cd 	 88.701 	 7.10 be 

N2P0 	 7,40 be 	 91.57 e 	 6.70 c 

N2P1 	r 	8.00 b 	I 	95.36 d 	 7.9Oab 

N2P2 	 9.30 a 	j 	92.92 c 	 8.lOab 

N3P0 	 7.20 bed 	 97.37 c 	 8.30 a 

N3P1 	 9.56 a 	 102.5 a 	 8.51 a 

N3P2 	 9.12 a 	
&21a 

LSD0.o5 	 1.05 	 1.70 	 0.97 

CV(%) 	 9.12 	 9.10 	 8.40 

Figure in column, having same letter(s) Co not differ signilicantly at 5% level. 

NS = Non significant 
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4.15 #rhicklIcss  of pericarp 

4.15.1 Effect of nitrogen 

Thickness of pericarp of fruit was measured and found significantly influenced by the 

nitrogen levels (Table 18). The highest thickness of pericarp of fruit (2.74) was tbund 

with 150 kg N hi' and in the mean time the lowest (1.33 mm) was observed in control 

treatment. Thickness of pericarp increased gradually with the increase of nitrogen dose. 

4.15.2 Effect of phosphorus 

Thickness of pericarp increased with the increase of phosphorus levels significantly 

(Tablel9). The highest thickness of pericarp (2.20 mm) was observed with 60 kg ha ' of 

phosphorus fertilizer followed by 30k9 ha The lowest thickness of pericarp (1.82 mm) 

was identified in the control treatment. 

4.15.3 Combined effect of nitrogen and phosphorus 

The combined effect of nitrogen and phosphorus on the thickness of pericarp was 

significant (Table 20). Thickness of pericarp (2.90 mm) was the highest in N31'2  treatment 

which was statistically similar to N3P1 and N21'2. The lowest thickness of pericarp 0.20 

mm) was observed in control treatment (N0P0). 

4.16 Dry matter of fruit 

4.16.1 Effect of nitrogen 

Dry matter percent of fruit increased significantly with the increase of nitrogen level 

(Table IS). The highest dry matter of fruit (5.63 %) was found with ISO kg N ha' and 

the lowest (1.33%) in control treatment. Thickness of pericarp increased gradually with 

the increase of nitrogen dose. 

4.16.2 Effect of phosphorus 

Dry matter percentage of fruit increased with the increase of phosphorus levels 

significantly (Tablel9). The highest dry matter percentage (4.50%) was observed with 60 
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kg ha4 of phosphorus fertilizer which was followed by 30 kg h&' The lowest dry matter 

percentage was identified in the control treatment. 

4.16.3 Combined effect of nitrogen and phosphorus 

The interaction effect of N and P on dry matter percentage was significant (Table 20). 

The highest dry matter percentage (6.00%) was found in 43112. Similar result was found 

by Sajan a cii. (2002).They stated that the maximum plant height (100.03 cm). leaf area 

(28.79 dm2/plant), and dry matter (187.36 g/plant) were recorded in the plants inoculated 

with Azotobacter, Azospirillum, PSB, and VAM in combination with 75% NPK 100% K 

compared to the control (NPK fertilizer 75 or 100%) They also stated that the plants also 

produced 36% more fruits per plant (111.38) and 45% more dry fruit yield (2.27 t ha4 ) 

compared to the control (81.68 and 1.56 t ha', respectively). Gowda etal. (2002) ibund 

that lie maximum plant height, number of branches per plant. leaf area and dry matter 

production per plant were recorded in plant supplied with 75 per cent nitrogen, 

phosphorus plus tOO per cent potassium in addition to the inoculation of A:oto/xwtcr, 

Azospiriliwn, PSB and yAM. 

Table 18. Influence of nitrogen on thickness of pericarp (mm) and dry matter of 

fruit (%) of Capsicum 

fl Thickness of pericarp (mm) 	Dry matter offruit (~) 

 1.33 d 	 2.75 d 

T 

1.75c 	 3.93c 

2 	 2.22 b 	 4.93 b 

N3 	 2.74 a 	 5.63 a 

LSDoos 	 0.23 	 0.23 

CV(%) 	 - 	11.89 	
, 	 ..rL.i.., cot 

5.44 

Figure in column, naving same ICLLCItS) civ II')' UtLlL ... ....... ..... .... - 

NS = Non significant 

N0 =Control (without N), Ni =50 kg N hi', N7 =100 kg N ha4, N3 150 kg N ha' 
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Table 19. Influence of phosphorus on thickness of pericarp (mm) and dry matter of 
fruit (%) of C'apsicum 

Treatment Thickness of pericarp (mm) Dry matter of fruit (%) 

P0  l.82b 4.00b 

- P1 2.03 a 4.44 a 

P2  2.20 a 4.50 a 

LSD005  0.20 0.20 

CV (%) 11.89 	
J 

5.44 

Figure in column, having same letter(s) do not differ significantly at 5% level. 
NS = Non significant 
P0 = Control (without P), P1  = 30 kg P hi', P2= 60kg P hi' 

Table 20. Interaction effect of nitrogen and phosphorus on thickness of pericarp 
(mm) and dry matter of fruit (%) of capsiewn 

Treatment Thickness of pericarp (mm) Dry matter of fruit(%) 

N0P0 1.20 f 
1 	

2.75 gh 

N0P, 1.50ef 
1 	

2.50 h 

N0P2  1.30 ef 3.01 Ig 

N1 P0 1.59def 3.35f 

N1 P, 1.67cdc 3.95e 

N,P2  2.00 cd 4.50 d 

N7P0  1.97 cd 4.60 d 

N2P1  2.10 be 5.29bc 

N2P2 2.60 a - 	4.90 cd 

N3P0  2.50 ab 5.30 bc 

N3P, 2.83 a 6.00 a 

N3P2 2.90 a 	
J 

5.60 h 

LSD005  0.40 0.40 

CV (%) 11.89 5.44 

Figure in column, having same letter(s) do not differ significantly at 5% level. 
NS= Non significant 
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4.17 Effect of nitrogen and phosphorus on nutrient content in capsicwn plants and 

in post harvest soil 

4.17.1. Nitrogen content in plants 

Nitrogen content in plants was influenced significantly by nitrogen fertilization (Figure 

3). The highest N content in plant was 1.71%, which was observed in N I) treatment and 

it was statistically similar with N150 treatment. The lowest N content in plants (0.95%) 

was found in No treatment. The result revealed that nitrogen content in plant was 

increased with increasing rate of nitrogen up to 100 kg N ha* Nitrogen content in plant 

was not significantly affected by different P level (Figure 4). The N content in plant 

ranged from 1.24% observed in control to 1 .51% recorded in Po  treatment. 

The combined effect of N and P on N content in plant was significant (Table 21). The N 

content in plant ranged from 0.87% observed in control to 1.89% in N150P60 treatment. 

The highest concentration of N obtained with N150P60 treatment. The minimum plant-N 

content was found in control, which was statistically similar with N0P30. N0P and N10P0  

treatment. 

4.17.2. Phosphorus content in plants 

There was no significant difference among the different treatments of N in respect of P 

content in plants (Figure 3). Maximum P content of 0.04% was found in Niso treatment 

and the minimum P content in plants (0.03%) was recorded in No treatment. There was 

significant difference among the different treatments of P in respect of P content in plants 

(Figure 4). The P content in plants ranged from 0.03% observed in control to 0.04% in 

P60. The highest P concentratiOn (0.041/4) was observed in P60, which was significantly 

different from P30 and P0 The result showed that plants-P content was increased with 

increasing rate of phosphorus. 

The combined effect of Nitrogen and phosphorus on P content in plants was significant 

(1'able 21). phosphorus content in plants was ranged from 0.03% to 0.04%. The 

maximum phosphorus content in plants was found in NISOPoO treatment, which was 
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significantly identical with N150P30, N100P60  and the minimum P-content (0.03%) was 

found in control. 

4.17.3 Nitrogen content in post harvest soil 

There was significant difference among the different treatments of N in respect of N 

content in post harvest soil (Table 21). The highest N content in post harvest soil was 

0.08%, which was observed in N150  treatment and it was statistically similar with Wino 

and N50 treatments. The lowest N content in post harvest soil (0.06%) was found in No. 

The result revealed that nitrogen content in post harvest soil was increased with 

increasing rate of nitrogen up to higher dose (ISO kg N ha'). 

N content in plants (%) • P content in plants (%) tIN content in soil (%) 

I.. 

16 

1.4 

0 1.2 

O.8 

0.4

1 
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L
0
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V O2t co  
NO 	N50 	N100 	NiSO 

Nutrient Level 

Fig. 3 Effect of nitrogen on nutrient content in plants of capsicum and nitrogen content 

in post harvest soil 

Figure in column, having sante letter(s) do not differ significantly at 5% level. 



.P0 •P30 cP60 

U) 
(N 0) 0) 	 0 0 0 
000 	 dd d d d o 

- 	- ml 

Nitrogen content in Phosphorus content Nitrogen content in 

	

plants (%) 	in plants (%) 	soil (%) 

Nutrient Level  

Fig. 4 Effect of phosphorus on nutrient content in plants of Capsicuin and nitrogen 

content in post harvest soil 

Figure in column, having same letter(s) do not differ signilicantly at 5% levet. 

NS = Non significant 
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Table 21. Interaction effect of nitrogen and phosphorus on nutricnt content in 

plants of Capsicum and post harvest soil 

Treatments 

Nutrient content in plants (%) Nitrogen content in 
soil (%) 

Nitrogen Phosphorous 

N3P0 0.87 	f 19.33 j 0.06 	ed 

0.96 	1 23.67 i 0.05 	d 

N0P 0.98 	£ 26.67 g 0.06 	ed 

MOPO  1.26 	de 25.00h 0.07 bed 

1.44 	cd 27.33 1 0.07 	bed 

1.47 	ed 29.00 d 0.07 abc 

N 100P0 1.61 	be 28.33 ef 0.09 	a 

N100P30  1.71 	ab 29.67 c 0.07 abc 

N100P60 1.82 	ab 31.23 ab 0.07 abc 

NisoPo 1.08 	ef 28.67 ef 0.08 	ab 

1.65 	be 31.33 ab 0.08 ab 

1.89 	a 33.50 a 0.08 ab 

CV (%) 8.72 9.63 8.63 

LSD0.05 0.21 0.01 0.02 

Figure in column, having same letter(s) do not differ significantly at 5% Level. 

NS = Non significant 
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Nitrogen content in post harvest soil was not signiflczmtly affected by diffcrcnt P level 

(Table 22). The N content in post harvest soil ranged from 0.07% observed in 

P30treatment to 0.08% recorded in control. The results also showed that N content in post 

harvest soil decreased with increasing level of phosphonis. 

The combined effect of N and P on N content in post harvest soil was significant (Table 

23). The N content in post harvest soil ranged from 0.05% observed in N9P3& 0.88% in 

N1 P0 treatment. The highest concentration of N obtained with N 1 00110 treatment 

combination, which was statistically similar with N100P30. The minimum post harvest soil 

N content was found in N0P0  treatment. 
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CHAPTER 5 

SUMMARY AND CONCLUSION 

A field experiment was conducted at the research Farm of Sher-e-l3angla AgriculLural 

University, Dhaka during November 2006 to March 2007 to study the effect of nitrogen 

and phosphorus on growth, yield and quality of Capsicum. The experiment was 

conducted in a randomized complete block design with 3 replications. Fertilizer 

treatments were randomly distributed in each block. Each block consisted of 12 plots and 

individual plot was 2.2 ni x  1.8 m i.e. 3.96 sq. in in size. The row-to-row and plant to 

plant distance were 55 and 27.5 cm respectively accommodating 12 plants in each plot. 

The adjacent block and neighboring plots were separated by 0.75 in and 0.5 in. 

respectively. There were 12 treatments combinations in the experiment comprising 4 

levels of N (0, 50, 100 & 150 kg ha' designated as No, N5( . N100 & N150, respectively) 

and 3 levels of P (0, 30 & 60 kg hi' designated as PC, P30  & P60, respectively). 1he 

individual and combined effects of nitrogen (N) and phosphorus (P) on growth, yield and 

quality of capsicurn were studied. 

Nitrogen and phosphorus fertilization at different levels individually influenced plant 

characters. The individual and interaction effect of N and P on growth, yield and quality 

of Capsicurn was found positive. Days to flower bud emergence (29.87), days to first 

flower opening (32.15), plant height at first flower (16.57 cm) and at first harvest (23.87). 

number of branches at first flowering (6.41), length (7.41 cm) and breadth (4.86 cm) of 

fruit and number of fruits per plant (8.23) increased significantly with increasing nitrogen 

doses up to 100 kg N ha'. However, plant height,  at final harvest (31.62 cm), number of 

branches per plant at first (11.69) and final harvest (17.98), average weight of fruit (99.80 

gm). yield (8.34 t hi'), thickness of pericarp (2.74 Inn)) and dry matter content (5.63 %) 

increased significantly up to 150 kgN hi' (N3 treatment). 

On the other hand, days to flower bud emergence (30.81). plant height at first flowering 

(16.44 cm), number of branches at first harvest (9.79). average weight of fruit (92.00 

gm), yield (7.03 t hi'), thickness of periearp (2.03 mm) and dry matter content (4.44 %) 
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increased significantly with increasing levels of P up to the treatment l'(JO kg 1' ha"),  

where as plant height (30.17 cm) and number of branches (16.41) at linal harvest, length 

of ccipsicum (7.38 cm), number of fruits per plant (7.44) enhanced significantly up to the 

treatment P2  (60 kg P ha"). 

Considering the combined effect of nitrogen and phosphorus, the maximum significant 

days to flower bud emergence (32.28), days to first flower opening (33.34), days to first 

fruit set (34.28) and plant height at final harvest (32.00 cm) were obtained with N2112  (100 

kg N + 60 kg P ha"). On the other hand maximum length of C'apsicum (8.00 cm), breadth 

of Capsiewn (5.00 mm), number of fruits per plant (9.50), average weight of fruit (102.5 

gm), yield (8.51 t ha") and dry matter content (6.00 %) were found with the treatment 

combination N3P1  (150 kg N + 30kg p ha"). 

From the present study. the following conclusion may be drawn - 

Individual effect of N and P on growth and yield of Capsicum was found positive 
and significant. 

The combined effect of N and P enhanced growth, yield and yield attributes of 
eapsicuni. 

Application of N @ 150 kg ha" and P @ 60 kg ha" was the most suitable 
combination to give the maximum significant yield of capsicuni. 

Further research works at different regions of the country arc needed to he carried out 
for the confirmation of the present findings. 
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APPENDiCES 

Appendix 1. Monthly records of meteorological observation at the period of 
experiment (November, 2006 to March, 2007) 

Month Temperature 
(Maximum. 0C) i 

Temperature 
(Minimum, °C) 

1-tumidity 
(%) 

Precipitation 
(mm) 

November 30.20 20.13 68.00 31 

December 26.60 13.5 52.7 9 

Janry 25.40 12.93 48.3 7 
Febniary 25.30 14.2 55.8  7 

March 28.3 	J 17.2 72.30 15 -- 

Source : Weather Yard, Bangladesh Metrological Department, I)haka. 
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