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EFFECTS OF POTASSIUM AND BORON ON THE GROWTH AND YIELD OF 

CHILI (Capsicum annuum L.) 

 

Mahabuba Khnom Munni 

                                                              ABSTRACT 
 

A field experiment was conducted at the Sher-e-Bangla Agricultural University farm, 

(Tejgoan soil series under AEZ 28) during Rabi season of October 2019-March 2020 to 

evaluate the effect of potassium (K) and boron (B) on the growth and yield of chili 

(Capsicum annuum L.). Two factor experiment with three rates of K (0, 75 and 100 kg K 

ha-1) and three rates of B (0, 1.5 and 3 kg B ha-1) was laid out in the Randomized 

Complete Block Design (RCBD) with three replication. Application of K and B 

significantly influenced the number of leaves plant-1, number of fruits plant-1, yield and 

other yield parameters of chili. The maximum number of leaves plant-1 (50.9) and 

number of branches plant-1 (9.2) were observed in K2B2 treatment combinations. The 

maximum number of flowers plant-1 (119) and maximum number of fruits plant-1 (107.9) 

were recorded in K2B0 treatment combination. The maximum height of plant (33 cm) and 

fruit length (6.7 cm) were recorded in K1B1. Highest weight of fruits as well as highest 

yield (10.74 t/ha) was obtained in treatment combination K1B2. The results of this 

research work indicated that the plants performed better in all parameters over the control 

treatment (K0B0). Yield of chili was found maximum in K1B2 treatment which was said 

to be the optimum dose of K and B among the treatment combinations and that was cost 

effective as well than K2B2 which produced the similar yield as K2B1. So, It can be 

therefore, concluded from the above study that the treatment combination K1B2 was 

found to a promising practice for the higher yield of chili in AEZ 28 (Madhupur Tract). 
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                                                           CHAPTER 1 

INTRODUCTION 

 

Chili (Capsicum spp. L.) is an important spice crop which belongs to the family, 

Solanaceae which is also called Nightshade family. In this family, after tomato and 

potato, chili is the 3rd most significant crop. In Bangladesh, chilies are cultivated on 

commercial scale, covering the largest area after onion and potato. Economically, chilies 

are grown as cash crop. The genus Capsicum contains almost 20 species and among them 

only 5 species are cultivated, out of that Capsicum frutescence and Capsicum ann uum is 

regularly cultivated all over the world (Khan et al., 2003). Capsicum frutescence, also 

called hot peppers, has an extra amount of alkaloid capsaicin (C18H2703) which is 

responsible for the pungency (Udoh et al., 2005). Chili is the universal spice and that is 

widely cultivated throughout temperate, tropical and subtropical countries. It is an 

essential spice due to its pungency, spice, taste, appealing odor and flavor. The dried fruit 

are widely used as spices. The ground powder and oleoresin are practiced in 

pharmaceutical preparations (Warrier, 1989). Total annual production of Rabi chili in 

Bangladesh is about 79747 metric tons from 426157 acres of land Chilies are grown in all 

the districts of the country but plenty of chilies are produced in the district of Bogura, 

Rangpur, Kurigram, Natore, Jamalpur and Jashore (BBS, 2019). Usually the chili farmers 

of Bangladesh selected local cultivars for the production of chili which produce very low 

yields. The main reasons of low yield are lack of adopting new cultivation techniques and 

improper fertilization To enhance the production of the chili, it is necessary to pay 

attention on balanced use of nutrient through fertilizer application. Growers and farmers 

need to manage the fertilizer for better quality of fruit production. Potassium is 
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considered to be one of the most crucial elements for the growth and development of 

plants (Ortas et al., 1999). 

Among the plant mineral nutrients, the elements P and K play an important role in the 

growth and yield of chilies (Olaniyi et al., 2010). Potassium plays an essential role in 

plant growth and metabolism which includes photosynthesis, enzymatic activities, and 

translocation of nutrients and water in the plant. The Solanaceous group of vegetables 

(tomato, eggplant and chili) generally takes up large amounts of nutrients that have 

specialized functions and should be supplied to plant at the right time with suitable 

quantity (Mengel et al., 1980; Shukla et al., 1993). When chilies are adequately supplied 

with the essential nutrients through fertilization it improves their yield, quality and 

enhance maturity. Although K is not a constituent of any organic molecule or plant 

structure, it is involved in numerous biochemical and physiological processes vital to 

plant growth, yield, quality, and stress tolerance. In addition to stomatal regulation of 

transpiration and photosynthesis, potassium is also involved in photophosphorylation, 

enhance enzyme activation, turgor maintenance, and stress tolerance. Adequate K 

nutrition has also been associated with increased yields, fruit size, increased soluble 

solids and ascorbic acid concentrations, improved fruit color, increased shelf life, and 

shipping quality of many horticultural crops (Lester et al., 2010). 

The productivity of crop is being adversely affected in many areas due to deficiencies of 

micronutrients (Bose and Tripathi, 1996). Intensive cropping, loss of top soil by erosion, 

loss of micronutrients by leaching, liming of soil and lower availability and use of farm 

yard manure is markedly increased the micronutrients deficiency (Fageria et al., 2002). 

Micronutrients are usually required in minute quantities, nevertheless are vital to the 
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growth of plant (Benepal, 1967). Improvement in growth characters as a result of 

application of micronutrients might be due to the enhanced photosynthetic and other 

metabolic activity that leads to an increase in various plant metabolites responsible for 

cell division and elongation (Hatwar et al., 2003). The photosynthesis is improved in 

presence of boron (Rawat and Mathpal, 1984). The deficiency of B retards apical growth 

and development because it has role in cell development, sugar formation and 

translocation. Boron also plays a significant role in flowering and fruiting processes, N 

metabolism, hormonal action and cell division. The nutrient removal and uptake capacity 

by capsicum cultivar is high, which denotes that they need greater nutrient requirements 

(Hegde, 1997; Sharma et al., 1996). 

 

The effect of B concentration in the nutrient solution to other nutrients may be exerted 

via antagonism or by modifying the endogenous hormone levels such as indole 3-acetic 

acid (IAA), gibberellic acid (GA) and abscisic acid (ABA) (Ayvaz et al., 2012). The 

ABA regulates stomatal closure in peppers resulting in bring down of transpiration and 

decreased nutrient absorption and total nutrient content. Furthermore, high B 

concentration affects the response of crops in acid or limed soils (Paparnakis et al., 2013) 

and also the solubility and availability of other nutrients in soil (Tariq and Mott, 2007). 

The chemistry of B in soil and its roles in plants differs from the other 

elements. Marschner (1995) noticed that maintenance of optimal concentrations of 

mineral elements in the nutrient substrates and their absorption by plants results in 

increased productivity and better fruit quality. Another important aspect is how B 

concentration in nutrient solution affects the nutrient use efficiency (NUE) of the various 

nutrients (Ali et al., 2015). It is crucial in nitrogen and phosphorus metabolism and pollen 

https://www.scielo.cl/scielo.php?script=sci_arttext&pid=S0718-95162018000300653#B3
https://www.scielo.cl/scielo.php?script=sci_arttext&pid=S0718-95162018000300653#B20
https://www.scielo.cl/scielo.php?script=sci_arttext&pid=S0718-95162018000300653#B28
https://www.scielo.cl/scielo.php?script=sci_arttext&pid=S0718-95162018000300653#B12
https://www.scielo.cl/scielo.php?script=sci_arttext&pid=S0718-95162018000300653#B1
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tube growth which plays an essential role in flowering and fertilization thus boron supply 

is necessary for improving fruits yield and quality of vegetable crops (Esringü et al., 2011 

and Uchida, 2000) 

 

The present research was conducted to find out the optimum levels of potassium and 

boron for growth, yield and quality of chili crop. Although, many experiment have been 

carried out on nutrient requirement of chili but few reports are found on the Potassium 

and Boron fertilizer requirement and the combined effects of these element on chili. From 

this point of view, the experiment was conducted at Sher-e-Bangla Agricultural 

University farm under the agro-ecological zone of Madhupur Tract (AEZ-28) with the 

following objectives:  

1. To determine the effect of potassium and boron  application on the growth and 

yield of chili;   

2. To find out the optimum dose in combination of potassium and boron for yield 

maximizing on chili production  
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CHAPTER 2 

REVIEW OF LITERATURE 
 

The Solanaceous group of vegetables (tomato, eggplant, chili and bell peppers) generally 

takes up large amounts of nutrients depending upon the quantity of fruit and dry matter 

they produce, which is mostly influenced by a number of genetic and environmental 

variables. Nutrient deficiency in soil is the key factor for poor productivity of chili. To 

improve the yield of crop, it is necessary to pay attention to optimum balance use of 

nutrients through fertilizer application. Currently Bangladesh Agricultural Research 

Institute (BARI) and Bangladesh Institute of Nuclear Agriculture (BINA) have started 

extensive research work on varietal development and improvement of this crop.  A very 

few studies related to yield and development of chili have been carried out in this country 

as well as many other countries of the world, which is not adequate and conclusive. In 

this chapter, an attempt has been made to review the available information at home and 

abroad regarding the effect of K and B on the yield of chili and other solanaceae. 

 

2.1 Effect of K on growth and yield attributing characters of chili 

 

Idan et al. (2017) reported that K combination with N played a significant role in 

affecting number of fruits per plant where superior Combined (Urea 60 kg + potassium 

sulfate 20 Kg) on other Combineds which was recorded (22.10), followed by @ Urea 30 

kg + potassium sulfate 20 Kg (21.53). The minimum number of fruits per plant was 

noticed with control (14.67). and also found that N combination with K application 

significant role in affecting Total yield where superior Combined (Urea 60 kg + 
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potassium sulfate 20 Kg on other Combineds which was recorded ( 3.26 tons), followed 

by @ Urea 30 kg + potassium sulfate 20 Kg. The minimum Total yield was noticed with 

control (1.53 tons).  

Kar et al. (2016) conducted an experiment and found the maximum fruit yield of 

(2719.82 kg) was obtained in treatment K3 (120 kg/ha) which is 24 % higher than K1 (90 

kg/ha).The effect of application of different PGRs on fruit yield per hectare was found to 

be highly significant. Maximum fruit yield of (2888.70 kg) was obtained with application 

of NAA 40 ppm which is 25% higher than control followed by application of GA3 50 

ppm (2655.38 kg). Minimum dry fruit yield of (1910.98 kg) was recorded from 2, 4-D 5 

ppm. Combined effect of different levels of potassium and PGRs on fruit yield per 

hectare was found to be highly significant. The values of fruit yield per hectare ranged 

from 1599.89 kg/ha to 3199.79 kg/ha 

 

Khan et al. (2014) conducted an experiment and found that Potassium levels influenced 

the number of fruit per plant with the (47.7)  recorded from plots that received 50 kg K 

ha-1
 
which was statistically  at par  with 40  kg K  ha-1 (47.5),  while the minimum  

number of  fruits plant-1 (44.7)  was recorded from the control plots. And reported that in 

case of potassium highest yield (7.10 tons ha-1) was obtained from 50 kg K ha-1 which 

was statistically at par with 40 kg K ha-1 (7.09 tons ha -1), while the minimum was 

obtained from control plot (6.89 tons ha-1). Also, the results are in harmony with those 

obtained by Padem and Ocal (1999) who demonstrated that increasing K-humate 

application dose led to a significant increase in fruit weight and total yield. 
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Golcz et al. (2012) observed that height of red pepper plants at successive dates of 

measurements conducted at monthly intervals during the two years of the experiments no 

significant effect was observed for potassium chloride, potassium sulfate or potassium 

nitrate at the two levels of nitrogen and potassium fertilization. In turn, it was found that 

an increase in the level of nitrogen from 250 to 350 mg N·dm-3 substrate and potassium 

from 300 to 400 mg K·dm-3 substrate had a significant effect on plant height. On average 

for the two years of the analyses in the combination with higher fertilization plants were 

by 2.7 cm higher in June, by 3.55 cm in July and by 3.7 cm in August.  

 

As stated by Oseni et al. (2010) reported that increased K application increased plant 

length for all measurements. K has a significant effect on photosynthesis which is related 

with number of leaf and leaf size, which plays an important role in chili seedling growth 

and development. 

 

Prabhavathi et al. (2008) studied the influence of sources and levels of potassium on 

quality attributes and nutrient composition of red chilies. Application of potassium @ 150 

percent RDF (Recommended Dose of Fertilizer) through sulphate of potash in 2 split 

doses recorded highest ascorbic acid content (175.16 mg 100 g-1), colour value (225.28 

ASTA units) and oleoresin content (16.79%). It was observed that the concentration of K 

is highest in the fruit followed by N. 

 

Hari et al. (2007) noticed that the chili fruit yield was significantly influenced by the 

levels and sources of potassium. The highest yield (10.71 q ha-1) was observed at 

application of 150 per cent RDK through SOP in 2 split doses (T6) and it was 11.33 and 



8 
 

25.00 per cent higher than the yields obtained at 150 per cent RDK applied through MOP 

and 100 per cent RDK through SOP both in 2 split doses (T5 and T4). The increased yield 

was due to the presence of both K and S in SOP in readily available forms (K2O and 

SO4
2-) for the plant to get it absorbed easily. Progressive yield increase observed due to 

incremental doses of potassium as SOP and MOP might be attributed to the cumulative 

favorable effects of potassium on nutrient uptake, dry matter production and efficient 

translocation of photosynthates from source to sink. 

 

Shankar and Sumangala (2005) conducted a field experiment to assess the impact of SoP 

and MoP (50, 75 and 100 kg K2O ha-1) on growth and yield of chilli in Alfisols. They 

reported that, application of potassium as SoP @ 50 kg ha-1 resulted in significantly 

higher growth (101.1 cm plant height), yield parameters (8.35 cm fruit length, 50.7 fruits 

per plant and 51.6 g 100 fruit weight) and highest dry chill yield (11.19 q/ha). 

 

Aldana (2005) carried out an experiment. The main growth experiment was conducted in 

spring/summer growing period of 2003. This experiment consisted of 8 treatments; 4 

levels of P (P1 0.25, P2 1.25, P3 2.5, and P4 3.75 mM) and 4 levels of K (K1 0.25, K2 1.25, 

K3 2.5, and K4 3.75 mM). The average fruit weight of fresh pepper fruits was influenced 

by K rates. Treatment K4 produced the highest fruit weight (0.71 g)  of the experiment 

followed closely by K3 (0.67 g) and K2 (0.68 g), with no significant statistical differences 

between the treatments. Harvest periods significantly affected fruit weights, but the 

Combined between K treatment and harvest period was not significant. An overall 

decrease in fruit weight as harvest time progressed was noticed for all the K treatments. 

Increasing P and K rates also affected plant yield and some fruit quality variables. Results 
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were consistent for most of the variables, suggesting that the 0.25 mM concentration for 

both P and K was insufficient for pepper production. Concentrations higher than 1.25 

mM and close to 2.5 mM are the most appropriate for hydroponic tabasco pepper 

production.  

 

Ananthi et al. (2004) noticed that, among different levels and sources of potassium (30, 

45, 60 and 75 kg ha-1 as MoP and SoP), highest color value (199.63 ASTA units) and 

oleoresin content (15.50%) were obtained at 60 kg K2O ha-1 as SoP. Application of 75 kg 

K2O ha-1 has resulted the highest ascorbic acid content (117.96 mg/100 g), which was 

significantly superior over 45 kg K2O ha-1 as SoP (111.54 mg/100 g). And found out the 

best level as well as source of potassium for irrigated chili in sandy clay loam soil at 

Coimbatore. They observed maximum number of fruits (135.00 per plant) and highest 

dry fruit yield (5.77 t ha-1) with the application of 60 kg K2O ha-1 as MoP, which was on 

par with 75 kg K2O ha-1 as SoP, but significantly superior over 75 kg K2-O ha-1 as muriate 

of potash (115.00 fruits per plant and 5.65 t ha-1 yield).   

 

 

Bidari et al. (2004) concluded that the effect of different soil types in influencing the 

quality of red chilies in an agro-climatic zone to identify the nutrients responsible for the 

synthesis of quality attributes in chilies. In deep black soils, due to high K availability 

coupled with adequate K uptake synchronizing with colour development in fruits 

enhanced carbohydrates synthesis in leaves. These were further translocation to 

developing fruits to balance the acids. Low colour value in fruits of red soil locations was 

due to inadequate K supply and imbalance in sugar: acid ratio in fruits. There was sudden 

increase in the uptake of K by plants after 75 days after transplanting which closely 
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correlated with red colour development. Partitioning of nutrients into pericarp and seed 

components revealed that, except K, all other nutrients got partitioned significantly more 

in seed, while K got partitioned more in pericarp. This differential partitioning of 

nutrients between seeds and pericarp components is attributed to their probable role in 

influencing quality attributes and also due to genetic factors. Potassium concentration of 

whole red fruit/ pericarp component bear significant positive relationship with quality 

attributes particularly colour value (r = 0.86* and 0.96*). Pungency and red colour of 

chilies are influenced by nitrogen and potassium supply, respectively. Hence, plants 

should have adequate supply of these nutrients particularly at the time of synthesis of 

capsaicin (after 75 DAT) and colour development (90 DAT).  

 

Ananthi et al. (2004) studied  that the highest number of fruits per picking (36.74 plant-1) 

was recorded in treatment (T6) that received 150 percent RDK through SoP in 2 split 

doses which was at par with potassium application at the rate of 100 per cent RDK and 

200 per cent RDK through SoP in 2 split doses (T4 and T8), but it (T6) was significantly 

superior over treatment (T5) receiving 150 per cent RDK through MoP in 2 split doses 

(29.94 plant-1). Application of potassium through SoP produced significantly higher 

number of fruits per plant per picking than MoP. The reason might be the hormonal 

balance brought about in plant system by sulphur available through SoP resulting in less 

flower drop and more fruit set. The weight of 100 dry chili fruits was not much 

influenced by the two sources of potassium (MoP and SoP) but, increased fruit weight 

was observed with incremental doses of potassium. The highest 100 fruit weight (131.74 

g) was recorded in the treatment (T6) that received 150 per cent RDK through SoP in 2 

split doses and it was higher by 10.37 per cent than treatment receiving 100 per cent 
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RDK through SoP in 2 split doses (T4). The reason might be the accelerated mobility of 

photosynthates from source to sink as influenced by potassium and its accumulation in 

fruits. 

 

Suresh (2000) found that, the total extractable colour in chili was significantly influenced 

by increased levels of potassium. The highest colour value (110.64 ASTA units) was 

obtained at 75 kg K2O ha-1, which was significantly superior over 50 and 25 kg ha-1 of 

potash (104.96 and 101.77 ASTA units, respectively). The effect of nitrogen and 

potassium on yield and quality of Byadgi chilies grown on medium black soil at 

Dharwad. He reported highest dry fruit yield (13.37 q ha-1) at 75 kg K2O ha-1 which was 

on par with 25 and 50 kg K2O ha-1 (13.02 and 13.20 q ha-1), respectively. 

 

Thakur et al. (2000) concluded that foliar spray of potassium (0.5% and 1.0%) was very 

effective in maintaining higher production of bell pepper under varying levels of water 

deficit. They reported that, bell pepper (Cv. California Wonder) gave significantly higher 

fruit yield (18.13 t ha-1 and 14.51 t ha-1) with 0.5 and 1 per cent potassium single spray 

under water stress condition of 50 per cent over control (no spray) (11.80 t ha-1). 

 

Shrivastava (1996) observed maximum percent fruit set (29.5%) with higher dose of 

nutrients (300:250:250 kg N, P2O5 and K2O ha-1) in sweet pepper (Capsicum annuum var. 

Grossum L.). This might be due to more carbohydrate production and assimilation in 

fruit. 

 

Kaminwar and Rajagopal (1993) noticed significant increase in ascorbic acid content of 

red ripe chilli fruits (cv. Sindhur) with potassium application and highest ascorbic acid 
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content (40.1 mg/100 g) was registered with 100 kg K2O per ha, whereas in control the 

value was 36.9 mg per 100 g.  

    

Medhi et al. (1990) carried out a field experiment on sandy loam acid Alfisol at Barapani 

(West Bengal) to know the effect of varying levels of NPK on chili. They applied four 

levels of potassium (20, 40, 60 and 80 kg ha-1) and observed significant increase in yield 

up to 60 kg K2O ha-1. However, highest yield (77.19 q/ha) was obtained at 80 kg K2O ha-

1). 

 

Subhani et al. (1990) carry out a field experiment on sandy loam soil at Bapatla (A.P.) 

and reported significant increase in dry fruit yield of chili (cv. G-4) with application of 

potassium. The highest yield (90.8 g plant-1) was obtained through 120 kg K2O ha-1 and 

180 kg N ha-1.  

 

Shibila Mary and Balakrishnan (1990) observed significant increase in vitamin C content 

of chilli fruits (cv. K2) with increased levels of potassium application. Highest vitamin C 

content was obtained with 52.5 kg K2O per ha both in green (100.06 mg/100 g) and red 

ripe fruits (115.56 mg/100 g). 

 

Balasubramanian et al. (1991) tried different levels of potassium (0, 35, 70 and 105 kg 

ha-1) in chili on sandy clay soil at Madurai. Results indicated that, application of 105 kg 

ha-1 K2O resulted in highest yield (16.26 q ha-1), which was significantly superior over 

control (15.27 q ha-1), but on par with 70 kg K2O per ha (16.16 q ha-1). 
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Everett and Subramanya (1983), who studied increasing N -K2O rates on bell peppers 

along with plant spacing, they found that increasing N-K2O rates had no effect on 

average fruit weight, yield or the number of fruit per plant. 

 

Sundstrom et al. (1987) reported increased tabasco pepper red fruit yields as a result of 

seed treatment methods. The researchers found that plug planted pregerminated seed 

increased red fruit yields. Plots established by transplanting or by use of pregerminated 

seed produced higher total fruit yields. The study concluded that of all the seed treatment, 

and planting methods that were tested, crop performance of pregerminated seeds was 

superior. 

 

2.2 Effect of B on growth and yield attributing characters of chili 

 

Nawrin et al. (2020) carried out and experiment with treatment combination of B and VC 

(Vermicompost) where eight treatments with three replications were as follows: control 

(B and VC), VC5 ton/ha, B0.5 kg/ha, B1.0 kg/ha, B1.5 kg/ha, B0.5 kg/ha+VC5 ton/ha, B1.0 

kg/ha+VC5 ton/ha, and B1.5 kg/ha + VC5 ton/ha. Pots were arranged in a completely 

randomized design (CRD). The highest leaf number was recorded 73 in B0.5 kg/ha+VC5 

ton/ha treatment at harvest. It was found that the number of leaf significantly increased 

with the combined application of organic and inorganic fertilizer. Leaf area was 

maximum (502.53 cm2/plant) in B0.5 kg/ha +VC5 ton/ha treatment. The application of 

vermicompost in combination with chemical fertilizer resulted in higher leaf area index. 

 

Ashraf et al. (2020) Plant height (cm) represents the growth rate of hot pepper as it is one 

of the main growth contributing factors. The characteristic affiliated with this trait (plant 
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height) are which denoted significant difference among plant height of all treatments. It 

was observed that treatment T9 (ZnSO4 + B2O3 @1.0 + 0.8g/L of water respectively) 

increased plant height up to 76.183cm which was maximum while control treatment T0 

produced plants with plant height of 57.847cm. Therefore, it was observed that there was 

a great variation among most of the treatments in term of plant height (cm) which would 

be very beneficial for vegetable growers. Hot pepper plants with more plant height (cm) 

produces more flowers; thus ultimately producing more yield per plant. Therefore, 

peasants growing pepper crop would apply dose of Zinc and Boron (T9) which would 

increase plant height (cm) up to maximum. 

 

Shil et al. (2013) applied Zinc and Boron on chili crop in addition to NPK application 

and observed increase in fruit length which interestingly supported to my results fruit 

length (cm) expresses marketability rate of hot pepper fruit as it is a main yield 

contributing factor. The consequences related to this trait (fruit length) which described 

significant difference among fruit length of all treatments. It was observed that treatment 

T8 produced pepper fruits with maximum fruit length of 12.49 cm while treatment T0 

produced fruits with minimum fruit length of 7.82 cm. Generally, it was found that three 

treatments produced fruits having length less than 10 cm fruit length while remaining 

treatments produced fruits with fruit length greater than 10 cm and less than 12.50 cm. 

Naga-Sivaiah et al. (2013); Manna (2013) and Ali et al. (2015) observed increase in fruit 

yield per plant with the application of Zinc and Boron on different crop. Hence, their 

findings added a support in my results obtained for this trait Average fruit yield (g) data 

were significantly analyzed. Significant variability was observed for this trait (fruit yield) 

among all the treatments. Results showed that maximum fruit yield obtained was 1113 g 
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while minimum fruit yield obtained was 826.25 g. However, treatment T8 gave maximum 

fruit yield of 1113 g while treatment T0 gave minimum fruit yield of 826.25 g under these 

climatic conditions. Therefore, peasants growing pepper crop would apply dose of Zinc 

and Boron (T8) which would increase fruit yield (g) up to maximum. 

 

Jeyakumar and Balamohan (2007) applied Zinc in Zinc deficient soil and observed that 

Zinc deficiency in soil is responsible for plant stunted growth with less stem thickness 

and less number of leaves per plant. 

 

El-Mohsen et al. (2007) applied Zinc and Boron @ 1g/L on chilli crop in foliar form and 

found the increase in plant height and number of leaves per plant. Moreover, research 

findings of Baloch et al., (2008) in case of plant height supported to my results. This 

denoted significant difference among number of branches per plant of all treatments. It 

was observed that treatment T8 (ZnSO4 + B2O3 @ 0.75 + 0.6 g/L of water respectively) 

increased number of branches up to 36 branches per plant which was maximum while 

control treatment T0 produced 19 branches per plant which was less than all treatments. 

Hence, it was observed that there was a great variation among most of the treatments in 

term of number of branches per plant which would be very beneficial for vegetable 

growers. Hot pepper plants with more branches produces more flowers; thus ultimately 

producing more yield per plant.  

 

Natesh et al. (2005) applied 0.1% dose of Zinc and Boron on chili crop and observed a 

tremendous increase in seeds per fruit. Average number of seeds per fruit data was 

significantly analyzed. Significant variability was observed for this trait (number of 

seeds) among all the treatments Results showed that maximum number of seeds per fruit 
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obtained were 158.25 while minimum number of seeds per fruit obtained was 103.25. On 

general basis it was estimated that number of seeds of seven treatments was found more 

than 120 seeds per fruit while remaining treatments produced fruits with number of seeds 

less than 120 seeds per fruit. However, treatment T9 gave highest number of seeds 158.25 

per fruit while treatment T0 gave minimum number of seeds 103.25 seeds per fruit under 

given climatic conditions. Hence their findings are according to findings of my trial. 

Sultana et al. (2016) results related to this trial also resembles to my findings. 

 

Harris et al. (2018) carried out an experiment where the treatments were laid out in a 

Completely Randomized Design (CRD) and replicated four times. All the agronomic 

practices were carried out in accordance with Department of Agriculture, Sri Lanka. 

Maximum plant height (98 cm), number of branches (18 plant-1), number of leaves (25 

plant-1), number of flowers (29 plant-1), total dry weight (66 plant-1), number of fruits (24 

plant-1), and unripe fruit yield (333 plant-1) were observed with the foliar application of 

Boron (H3BO3) +Magnesium (MgSO4.7H2O) at 100 ppm and minimum was found in the 

control treatment. Foliar application of Boron (H3BO3) + Magnesium (MgSO4.7H2O) at 

100 ppm increased yield by three-fold than that of control treatment. Plant height was 

significantly different at different stages of growth. At 2 weeks after transplanting (WAT) 

the highest plant height was obtained at T8 and T9 followed by T6 and then by T2 and T3, 

respectively and the lowest plant height was obtained at T0. At 5 WAT, maximum plant 

height was recorded in T8 followed by T9 and T6, respectively. At 7 WAT, highest plant 

height was attained in T8 followed by T9 and the T6. In all stages, plant height was the 

highest at T8 and lowest was with the control treatment (T0). The chilli crop that was 

supplied with combined application of B and Mg at the rate of 100 (24 fruits) and 150 
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ppm (22 fruits) produced maximum number of fruits plant-1 followed by combined 

application of B and Mg at the rate of 50 ppm (19 fruits) and Mg at the rate of 50 ppm 

100 ppm (18 fruits). However, a minimum number of fruits plant-1 was recorded in the 

control plants 

 

Venkatramana (2012) noticed that foliar application of 1% MgSO4 and 0.5% Borax 

increased the yield in pepper. This was due to the fact that boron was needed for 

vegetative growth and it had a great contribution in increasing the flower production and 

retention, elongation of pollen tube and germination and seed and fruit setting and 

development 

Kavvadias et al. (2012) reported that the foliar application of Boron concentration in 

fruits of that treatment was increased in both cultivation years compared to most of the 

applied treatments. Foliar application of B at flowering, fruit set, and fruit growth, 

primarily in 11 combinations with foliar calcium (Ca) application, showed fruits to be 

less affected by cracking over all treatments. 

 

Saleem et al. (2011) studied Boron is unique, not only in its chemical properties, but also 

in its roles in biology. Normal healthy plant growth requires a continuous supply of B, 

once it is taken up and used in the plant; it is not translocated from old to new tissue. That 

is why, deficiency symptoms starts with the youngest growing tissues. Therefore, 

adequate B supply is necessary for obtaining high yields and good quality yield of 

agricultural crops. 
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Khayyat et al. (2007) conducted an experiment on chili and found that the highest yield 

was obtained with the foliar spray of H3BO3 (1500 ppm) which is fifteen times (15) 

greater than the concentration used in this experiment. 

 

Govindan (1952) conducted an experiment and found that the highest dry yield (917, 933 

and 933 kg/ha for the first, second and third year, respectively) was obtained with 2.0 kg 

B/ha, which was significantly higher over control and the highest dose (3.0 kg B/ha) but 

at par with immediate lower dose (1.0 kg B/ha). Three years’ mean yield varied from 

759.0 to 927.7 kg/ha where the highest result was estimated with 2.0 kg B/ha and the 

lowest in boron control. As a result, boron contributed yield benefit over control by 20.9, 

22.2 and 13.0 % for 1.0, 2.0 and 3.0 kg B/ha, respectively. These findings revealed that 

1.0-2.0 kg B/ha are sufficient enough for maximizing the yield of chili. 

  

The literature stated above indicates that numerous work in the K and B in chili has been 

done across the world. Nevertheless research is limited in Bangladesh content as far as 

chili is concerned. Thus, the prevailing situation justifies a study of examining the effect 

of K and B application on chili in dddition to N, P, S and Zn supplement in soil.  
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CHAPTER 3 

MATERIALS AND METHODS 

 

This chapter describes the materials and methods of this research work. It includes the 

experimental site, experimental period, climatic condition, land preparation, experimental 

design and layout, treatments, intercultural operations, data collection, preparation and 

chemical analysis of soil along with statistical analysis. 

 

3.1 Experimental site  

 

The experiment was done at Sher-e-Bangla Agricultural University Farm, Dhaka-1207 

during Rabi season in 2019-2020. The experimental location situated at 23077 N and 

90033 E longitudes with an elevation of 1 meter from sea level. The map (Appendix I) 

shows specific location of experimental site. 

 

3.2 Description of soil 

 

Soil of the experimented field belongs to the Tejgaon series under the agro-ecological 

zone, AEZ-28 (Madhupur Tract). General soil type is deep red brown terrace Soils. The 

morphological characteristics of the experimental field and initial physical and chemical 

characteristics of the soil are presented in Tables 1, 2 and 3, respectively. 
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Table 1 Morphological characteristics of experimental field 

Morphological features      Characteristics 

Location      Sher-e-Bangla Agricultural University 

AEZ No. and name      AEZ-28, Madhupur Tract 

General soil type      Shallow Red Brown Terrace Soil 

Soil series      Tejgaon 

Topography      Fairly leveled 

Depth of inundation      Above flood level 

Drainage condition     Well drained 

Land type     Medium high land 

 

 

Table 2 Physical properties of the initial soil of the experimental field 

Physical properties  Values 

%Sand (2-0.02 mm) 42% 

%Silt (0.02-0.002 mm) 45% 

%Clay (<0.002 mm) 13% 

Textural Class Silty clay loam 

Particle density 2.60 g cc-1 
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Table 3 Chemical characteristics of the initial soil of the experimental field 

 

Chemical properties Values 

pH 5.8 

Organic carbon (%)  0.649 

Organic Matter (%) 1.124 

Total N (%) 0.091 

Available P (ppm) 10.4 

Available S (ppm) 14.7 

 

3.3 Description of chili variety 

  

Chili (cv. BARI Morich -1) was used as experimental material developed by Bangladesh 

Agriculture Research Institute (BARI), Gazipur, Bangladesh. Plant type is dwarf and 

spreading (55-60), plant height 30-35cm, number of fruits/plant 400-500, length of fruit 

5.5-6.5 cm, width of fruit 2.5-3.5cm, fruit weight 1.5-2.0g, fresh yield/plant 700-750g, 

number of seeds/fruit 70-75, hotness: hot. 

 

3.4 Climate  

 

The experiment was carried out in the month of October 2019 to April 2020. The 

monthly average minimum to maximum temperature and relative humidity during the 

crop period was 16.8°C to 22.5°C and 57% to 76%, respectively. The monthly 

average rainfall was 1-37 mm. Details of the metrological data of air temperature, 

relative humidity, rainfall and sunshine hour during the period of the experiment 
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were noted from the Bangladesh Meteorological Department, Sher-e-Bangla Nagar, 

Dhaka and are presented in Appendix II. 

 

3.5 Seedbed preparation 

Seedbed was prepared by repeated ploughing on 1st October 2019 for raising seedlings of 

green chili ploughed. Seeds were soaked in water for 24 hours to break dormancy. 

Weeds, stubbles and dead roots were removed from the seedbed. Cowdung was applied 

to the prepared seedbed @ 10 t/ha. The soil was treated by Sevin 50WP @ 5 kg ha-1 to 

protect the young plants from the attack of ants and cutworms. Seeds were treated by 

Vitavex-200 @ 5 g kg-1 seeds to protect some seed borne diseases such as leaf spot, 

blight, anthracnose, etc. Seeds were sown in lines and after sowing, the whole seedbed 

was covered with straw. Watering was done at alternate days.  

3.6 Preparation of the land  

The selected plot was opened for conducting the experiment in the first week of 

November 2019, with a power tiller and left exposed to the sun for a week to kill soil 

borne pathogens and soil inhabitant insects. After one week the land was harrowed, 

ploughed and cross-ploughed several times followed by laddering to obtain until good 

tilth. The land was leveled, corners were shaped and the clods were broken into pieces. 

Weeds, crop residues and stubbles were removed from the field. The basal dose of 

manure and fertilizers were applied at the final ploughing. The plots were prepared 

according to design and layout of the experiment. The soil of the plot was treated by 

Sevin 50WP @ 5 kg ha-1 to protect the young plants from the attack of ants and cutworm.   
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3.7 Treatment combinations 

The experiment consists of 2 factors K and B.  They were used at the following rates.  

   

 

 

 

 

Combination of treatments 

Three doses of potassium fertilizer with three doses of boron fertilizer made 9 treatment 

combinations. Treatment combinations are as follows- 

 

K0B0= Control( No K and B );  

K0B1= 0 kg K ha-1 + 1.5 kg B ha-1;  

K0B2= 0 kg K ha-1 + 3 kg B ha-1;  

K1B0= 75 kg K ha-1 + 0 kg B ha-1;  

K1B1= 75 kg K ha-1 + 1.5 kg B ha-1;  

K1B2= 75 kg K ha-1 + 3 kg B ha-1;  

K2B0= 100 kg K ha-1 + 0 kg B ha-1;  

K2B1= 100 kg K ha-1 + 1.5 kg B ha-1;  

K2B2= 100 kg K ha-1 + 3 kg B ha-1 

 

 

 

 

 

Rate of Potassium (K): 

 K0: 0 kg K ha-1             

 K1: 75 kg K ha-1          

 K2: 100 kg K ha-1 

 

Rate of Boron (B): 

B0: 0 kg B ha-1 

B1: 1.5 kg B ha-1 

B2: 3 kg B ha-1 
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3.8 Experimental design and layout 

Field preparation was done after final land preparation. The entire experimental plot was 

divided into 3 blocks and each block contained 9 plots of 3m x 1.5m size, giving 27 unit 

plots.  
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                                   Figure 3.1 Layout of experimental plot 

E W 

N 

S 

R3 R1 R2 

K0B2 K2B2 

 

K1B2 

 
   K2B0 K1B0 

 

K2B2 

 
K1B2 

 

K0B1 

 

K0B0 

 

K0B1 K2B0 K1B1 

 

K1B0 

 

K1B2 

 

    K0B2 

K2B2 

  

 

K0B0 

 

K2B1 

 

K0B0 

 

K1B1 

 

   K0B1 

K2B1 

 

  K2B1 

 

K1B0 

 

K1B1 

 

K0B2 

 

   K2B0 

 

Each Plot Area: 3 m x 1.5 m = 4.5m2 

Plot to Plot Distance: 0.25 m 

Plot distance from border: 0.75 m 

Length of field: 16 m 

Breadth of field: 12 m 
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3.9. Application of fertilizers 

Recommended doses of N, P, S and Zn (120 kg N, 50 kg P, 20 kg S and 3 kg Zn ha-1, 

respectively) were applied to all plots. The MoP (as per treatment), TSP, Gypsum, Zinc 

Sulphate  mono hydrate, Boric acid  (as per treatment) and half of the recommended dose 

of urea fertilizer were applied as basal dose during final land preparation for the 

application of  K, P, S, Zn, B and N, respectively. The remaining half of urea was top 

dressed after 22 days of transplanting.  

 

3.10 Raising of seedlings 

Light watering and weeding were done several times as per needed. No chemical 

fertilizers were applied for rising of seedlings. Seedlings were not attacked by any kind of 

insect or disease.  

 

3.11 Transplanting 

Healthy 30 days old chili seedlings were transplanted in the experimental plots on the 1st 

November, 2019. The seedlings were uprooted carefully from the seed bed to avoid 

damage to the root system. To minimize the damage to the roots of seedlings, the seed 

beds were watered one hour before uprooting the seedlings. Transplanting was done in 

the afternoon. The seedlings were watered immediately after transplanting. Seedlings 

were transplanted in the plot with maintaining distance the row to row and plant to plant 

spacing were 35 cm and 50 cm, respectively and total 12 plants were accommodated in 

each plot. A number of seedlings were also planted in the border of the experimental 

plots for gap filling. 



26 
 

3.12 Intercultural operation 

After raising seedlings, various intercultural operations, such as gap filling, weeding, 

stacking, earthing up, irrigation, pest and disease control etc. were practiced for better 

growth and development of the chili seedlings. 

3.13 Gap filling 

The transplanted seedlings in the experimental plot were kept under careful observation. 

Few seedlings were damaged after transplanting due to the bad weather condition during 

transplanting period and such seedlings were replaced by new seedlings from the same 

stock. Seedling planted earlier on the border of the experimental plots same as planting 

time. The seedlings were transplanted with a big mass of soil with roots in order to 

minimize transplanting shock. Replacement was done with healthy seedlings. The 

transplants were given shading and watering for 7 days for their proper establishment. 

 

3.14 Weeding and thinning 

 

Weeds of different types were controlled manually and removed from the field. The 

weeding and thinning were done after 25 days after sowing, on December 23, 2019. Care 

was taken to maintain constant plant population (12 plants) per plot. 

3.15 Irrigation 

Light watering was given by a watering cane at every morning and afternoon for 7 days. 

Following transplanting and it was continued for a week for rapid and well establishment 
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of the transplanted seedlings. Flood irrigation was done during the fruiting stage and 

drainage was done when required. 

 

3.16 Pest Management 

 

To protect the plant from the infested cutworm at the seedling stage application of 

Dursban-25EC @ 2.5ml Litre-1 was done twice on December 30, 2019 and January 15, 

2020. Intensive care was taken to protect the crop from birds especially after sowing and 

germination stages by covering the field with a net. 

 

3.17 Harvesting 

 

The harvesting of crop was done several times but 1st harvesting was done on 15 March, 

2020. The harvested crop of each individual plot was collected separately. Fruit yields 

were recorded plot wise and the yields were expressed in ton ha-1. 

 

3.18 Collection of sample 

Samples were collected from different places of each plot. 5 plants from each plot were 

selected as samples. 

 

3.19 Collection of data 

Five (5) plants were randomly selected for data collection from the middle rows of each 

unit plot for avoiding border effect, except yields of fruits, which was recorded plot wise. 

Data were collected in respect of the following parameters to assess plant growth, yield 

attributes and yields. 
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Data were collected on the following parameters: 

1. Plant height (cm) 

2. Number of leaves plant-1 

3. Number of primary branches plant-1 

4. Number of flowers plant-1 

5. Number of fruits plant-1 

6. Fruit length (cm) 

7. Weight of fruits plant-1 (g) 

8. Yield (g plot-1) 

9. Yield (t ha-1) 

 

3.19.1 Plant height 

 

The plant height was measured from the ground level to the top of the plant. Five plants 

were selected randomly from each plot at harvesting stage. Plant height was measured 

and averaged. 

 

3.19.2 Number of leaves plant-1 

 

Numbers of leaves were counted at harvesting stage. Five plants were selected randomly 

from each plot and number of leaves were counted and averaged. 

 

3.19.3 Number of primary branches plant-1 

 

Five plants were selected randomly from each plot at harvesting stage. Number of 

primary branches were counted and averaged for each plot. 
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3.19.4 Number of flowers plant-1 

 

Flowers were counted at the flowering stage. Five plants were selected randomly from 

each plot. Number of flowers were counted and averaged for each plot. 

 

3.19.5 Number of fruits plant-1 

 

Five plants were selected randomly from each plot. At first, number of fruits plant-1 were 

counted and averaged for each plot. Then it was multiplied with number of fruits plant-1 

and averaged. 

 

3.19.6 Fruit length 

The length of fruit was measured with a measuring scale from the neck of the fruit to the 

bottom of 5 randomly selected marketable fruits from each plot and their average was 

taken and expressed in cm. 

 

3.19.7 Weight of fruits plant-1 (g) 

Five plants are selected randomly weight of fruit was measured and averaged for per 

plant. 

 

3.19.8 Yield (g/plot) 

Five plants are selected randomly and average yield per plant was measured in gram unit. 

 

3.19.9 Yield (t ha-1) 

The yield per hectare was calculated from per plot yield data and their average was taken. 

It was measured by the following formula, 
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                                           Yield plot-1× 10000 
Yield per hectare (ton) =     
                                          Area of plot in m2× 1000 

 

 

3.20 Chemical analysis of the post harvest soil samples 

3.20.1 Nitrogen  

 

Soil samples were digested with 30% H2O2, cone. H2SO4 and a catalyst mixture (K2SO4: 

CuSO4.5H2O: Selenium powder in the ratio 100: 10: 1, respectively) for the 

determination of total nitrogen by Micro-Kjeldal method. Nitrogen in the digest was 

determined by distillation with 40% NaOH followed by titration of the distillate absorbed 

in H3BO3 with 0.01N H2SO4 until the color change from  green to pink  (Jackson, 1965). 

The total nitrogen was calculated with following formula 

 % N = (T-B) ×N×0.014×100/S 

Where, 

T = Sample titration value (ml) of standard H2SO4 

B = Blank titration value (ml) of standard H2SO4 

N = Normality of H2SO4 

S = Sample weight in gram 

 

3.20.2 Available Phosphorous 

 

Phosphorous extracted by 0.5M NaHCO3 solutions (Olsen et al., 1954) and determined 

by spectrophotometer. 
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3.20.3 Available Sulphur 

 

Sulphur content  was extracted from soil by 0.15% Cacl2 solution and then it was  

determined by turbid metric method using a Spectrophotometer (LKB Novaspec, 4049) 

 

3.20.4 Soil pH 

 

Soil pH was determined by pH meter in a soil-water mixture of 2.5:1 ration. 

 

3.20.5 Organic Carbon  

Organic carbon in soil was determined by wet oxidation method of Walkley and Black       

(1934). The underlying principle is to oxidize the organic matter with an excess of N 

K2Cr2O7 in presence of conc. H2SO4 and to titrate the residual K2Cr2O7 solution with 1N 

FeSO4 solution. To obtain the organic matter content, the amount of organic carbon was 

multiplied by the Van Bemmelen factor, 1.73. The result was expressed in percentage. 

 

3.21 Statistical analysis 

 

The data found from the experiment were analyzed statistically by MSTAT-C to find out 

the significance of the difference among the treatments. The significance of the 

differences among pairs of treatments was estimated by the DMRT (Duncan’s Multiple 

Range Test) test at 5% and 1% level of probability. 
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CHAPTER 4 

RESULTS AND DISCUSSION 

 

This chapter presents results and discussion of the experiment which aimed at evaluating 

the effect of different rates of K and B application of Chili (cv. BARI Morich 1). The 

results were presented under different sub headings such as different plant growth, yield 

contributing characters and yield and chemical characteristics of the post harvest soil. 

 

4.1 Effects of K and B on the growth parameter of chili 

4.1.1 Plant Height 

Effect of K on plant height of chili 

 

 

Different K levels show insignificant variation on plant height of chili (Table 4.1a). This 

insignificant variation was observed on the plant height of chili when the field was 

fertilized with 3 levels of K dose (e.g. 0, 75 and 100 kg K ha-1). Among the different K 

doses, K2 (100 kg K ha-1) showed the highest plant height (31.0 cm) at harvesting period. 

On the other hand, the lowest plant height (27.8 cm) was observed in the K0 (Control) 

treatment where no K was applied. Golcz et al. (2012) found similar experimental 

findings in chili by application of potassium nitrate as a source of K in soil. 

 

Effect of B on plant height of chili 

 

Plant height shows insignificant variation among the different levels of B treatments (0, 

1.5, and 3 kg B ha-1) were applied (Table 4.1b). Among the B doses, B2 (3 kg B ha-1) 

showed the highest plant height (30.5 cm). The lowest plant height (27.8 cm) was 
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observed in the treatment B0 (Control) where no B fertilizer was applied. Similar findings 

of increase in plant height due to the application of boron were also reported. Shnain et 

al. (2014) found increased plant height in pepper due to the foliar application of boron @ 

75 ppm on chili plants. 

 

Combined effects of K and B on plant height of chili 

 

Combined application of different doses of K and B fertilizers had no significant effect 

on the plant height of chili (Figure 4.1.1). The lowest plant height (24.17 cm) was 

observed in the treatment combination of K0B1 (0 kg K ha-1 + 1.5 kg B ha-1). On the other 

hand, the highest plant height (33.03 cm) was recorded with K1B1 (75 kg K ha-1 + 1.5 kg 

B ha-1) treatment. On the contrary Ashraf et al. (2020) observed significant difference in 

plant height of chili due to B fertilizer in combination with Zn fertilizer.  

 

 

Figure 4.1.1 Combined effects of K and B on the plant height of chili 
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K0B0= Control (No K and B); K0B1= 0 kg K ha-1 + 1.5 kg B ha-1; K0B2= 0 kg K ha-1 + 3 kg B ha-1 ; K1B0= 

75 kg K ha-1 + 0 kg B ha-1 ; K1B1= 75 kg K ha-1 + 1.5 kg B ha-1 
;  K1B2= 75 kg K ha-1+ 3 kg B ha-1; K2B0= 

100 kg K ha-1+ 0 kg B ha-1 ;  K2B1= 100 kg K ha-1 + 1.5 kg B ha-1 ; K2B2= 100 kg K ha-1+ 3 kg B ha-1 

 

4.1.2 Number of leaves plant-1
 

Effect of K on the number of leaves plant -1 of chili 

 

The maximum number of leaves plant-1 (44.1) was observed in K2 (100 kg K ha-1
) 

treatment which shows significant variation (40.0) from K1 (75 kg K ha-1
) treatment 

(Table 4.1a). The lowest number of leaves plant-1 (37.3) was noted in the K0 (control) 

treatment. El-Bassiony et al. (2010) observed the maximum number of leaves plant-1 

treated with potassium of 200 kg/fed. 

 

 

Table 4.1a Effects of K on plant height, number of leaves and number of branches  

                  plant-1 of chili 

 

Treatment 

(K dose) 

Plant height 

(cm) 

Number of 

leaves/ Plant 

Number of branches/ 

Plant 

  K0 27.8 37.322a 6.211a 

K1 29.7 40.044a 6.344a 

K2 31.0 44.144a 7.489a 

SE ( ±) 1.66 1.87 0.30 

CV (%) 16.91 13.84 13.57 

Level of 

Significance 

NS * * 

 

SE (±) = Standard Error; CV (%) = Co–efficient of variation and * & **= Significant at 5% and 

1% level of probability, respectively. 
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K0: 0 kg K ha-1; K1: 75 kg K ha-1; K2: 100 kg K ha-1 

 

Effect of B on number of leaves plant -1 of chili 

The application of different levels of B produced significant variation among the 

treatments (Table 4.1b). The maximum number of leaves per plant (46.1) was recorded in 

B2 (3 kg B ha-1) which was statistically significant (39.29) with B1 (3 kg B ha-1) 

treatments. It was also observed that the minimum number of leaves per plant (36.1) was 

recorded (B0) where no B was applied. Harris et al., (2018) observed a significant effect 

of foliar application of boron on the number of leaves plant-1. 

 

Combined effects of K and B on the number of leaves plant-1 of chili 

 

The number of leaves plant -1 of chili varied significantly with the combined effects of K 

and B fertilizer (Figure 4.1.2). The highest number of leaves plant -1 (50.9) was recorded 

with the treatment combination of K2B2 (100 kg K ha-1+ 3 kg B ha-1) which was 

statistically similar with the other treatment combination except K1B0 (75 kg K ha-1 + 0 

kg B ha-1), K0B1 (0 kg K ha-1 + 1.5 kg B ha-1) and K0B0 (control). The lowest number of 

leaves plant-1 (30.53) was observed in K0B0 (Control). It was also observed that the 

increasing dose of K and B combination treatment results increasing the number of leaves 

plant-1 of chili. 
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Figure 4.1.2 Combined effects of K and B on the number of leaves plant -1 of chili 

K0B0= Control (No K and B); K0B1= 0 kg K ha-1 + 1.5 kg B ha-1; K0B2= 0 kg K ha-1 + 3 kg B ha-1 ; K1B0= 

75 kg K ha-1 + 0 kg B ha-1 ; K1B1= 75 kg K ha-1 + 1.5 kg B ha-1 
;  K1B2= 75 kg K ha-1+ 3 kg B ha-1; K2B0= 

100 kg K ha-1+ 0 kg B ha-1 ;  K2B1= 100 kg K ha-1 + 1.5 kg B ha-1 ; K2B2= 100 kg K ha-1+ 3 kg B ha-1 

 

4.1.3 Number of Branches Plant-1 

Effect of K on the number of branches plant-1 of chili  

 

Significant variation was observed on number of branches on plant-1 when different dose 

of K fertilizer was applied (Table 4.1a). Among the different doses of K, K2 (100 kg K 

ha-1
) showed the highest number of branches plant-1 (7.5) which was statistically similar 

with other treatments. 
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Effect of B on the number of branches plant-1 of chili 

 

In the number of branches plant-1 of chili significant variation was observed when three 

levels of B were applied (Table 4.1b). The highest number of branches plant-1 (7.71) was 

recorded in B2 (3 kg B ha-1) treatment which was statistically different with both B1 (1.5 

kg B ha-1) and K0B0 (Control) treatments. In B0 treatment lower number of branches 

plant-1 (6.1) was observed. Baloch et al. (2008) in case of branches per plant supported to 

my results.  

 

Table 4.1b Effect of B on plant height, number of leaves and number of branches  

                  plant-1 of chili 

 

 Treatment 

(B dose) 

Plant height 

(cm) 

Number of leaves/ 

Plant 

Number of 

branches/ Plant 

B0 29.24 36.08a 6.10a 

B1 28.80 39.29a 6.23a 

B2 30.54 46.14b 7.71b 

SE (±) 1.66 1.87 0.30 

CV (%) 16.91 13.84 13.57 

Level of 

Significance 

NS ** ** 

 

SE (±) = Standard Error; CV (%) = Co–efficient of variation and * & **= Significant at 

5% and 1% level of probability, respectively. 

B0: 0 kg B ha-1; B1: 1.5 kg B ha-1; B2: 3 kg B ha-1 
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Combined effects of K and B on the number of branches plant-1 of chili 

 

No significant variation was observed in the combined application of different doses of K 

and B fertilizers on the number of branches plant-1 of chili which was recorded in figure 

4.1.3. The maximum number of branches plant-1 (9.2) was recorded with the treatment 

combination of K2B2 (100 kg K ha-1+ 3 kg B ha-1). On the other hand, the lowest number 

of branches plant-1 (5.33) was found in K0B0 treatment (control treatment).  

 

 

Figure 4.1.3 Combined effects of K and B on the number of branches plant-1 of chili 

 

K0B0= Control (No K and B); K0B1= 0 kg K ha-1 + 1.5 kg B ha-1; K0B2= 0 kg K ha-1 + 3 kg B ha-1 ; K1B0= 

75 kg K ha-1 + 0 kg B ha-1 ; K1B1= 75 kg K ha-1 + 1.5 kg B ha-1 
;  K1B2= 75 kg K ha-1+ 3 kg B ha-1; K2B0= 

100 kg K ha-1+ 0 kg B ha-1 ;  K2B1= 100 kg K ha-1 + 1.5 kg B ha-1 ; K2B2= 100 kg K ha-1+ 3 kg B ha-1 
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4.2 Effects of K and B on yield contributing character of chili 

4.2.1 Number of Flowers Plant-1 

Effect of K on the number of flowers plant-1 of chili 

A significant variation was observed in respect of the number of flowers plant -1 by the 

application of different levels of K (Table 4.2a). Among the different doses of K 

fertilizers, K2 (100 kg K ha-1
) showed the highest number of flowers (108.9) which was 

significantly different (98.9) from K1 (75 kg K ha-1
) treatment. The lowest number of 

flowers (89.6) was observed with K0 (control) where no K fertilizer was applied. 

 

Effect of B on the number of flowers plant-1 of chili   

Significant variations were found in respect of the number of flowers plant-1 due to the 

application of different doses of B (Table 4.2b). The highest number of flowers plant-1 

(104.69) was recorded in B0 (control) treatment. On the other hand, the lowest number of 

flowers plant-1 (91.8) was recorded in the B1 (1.5 kg B ha-1) treatment. Venkatramana 

(2012) observed that the foliar application of 1% MgSO4 and 0.5% Borax increased the 

yield in pepper.  

 

Combined effects of K and B on the number of flowers plant-1 of chili 

The number of flowers plant-1 of chili showed no significant variation when different 

doses of K and B were applied (Figure 4.2.1). The highest number of flowers plant-1 

(119.1) was recorded in K2B0 (100 kg K ha-1+ 0 kg B ha-1). The lowest flower number 

plant-1 (89.3) was recorded in the K0B0 treatment where no K and B were applied. 

Kavvadias et al., (2012) reported that the foliar application of boron increased flowering 

in combinations with calcium (Ca) application. 
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Figure 4.2.1 Combined effects of K and B on the number of flowers plant-1 of chili 

 
K0B0= Control (No K and B); K0B1= 0 kg K ha-1 + 1.5 kg B ha-1; K0B2= 0 kg K ha-1 + 3 kg B ha-1 ; K1B0= 

75 kg K ha-1 + 0 kg B ha-1 ; K1B1= 75 kg K ha-1 + 1.5 kg B ha-1 
;  K1B2= 75 kg K ha-1+ 3 kg B ha-1; K2B0= 

100 kg K ha-1+ 0 kg B ha-1 ;  K2B1= 100 kg K ha-1 + 1.5 kg B ha-1 ; K2B2= 100 kg K ha-1+ 3 kg B ha-1 

 

 

4.2.2 Number of Fruits Plant-1 

Effect of K on the number of Fruits plant -1 of chili 

 

Application of K fertilizers at different doses showed significant variation on the number 

of fruits plant -1 of chili (Table 4.2a). Among the different K fertilizer doses, K2 (100 kg K 

ha-1
) showed the maximum fruit number plant-1 (100.5) which was statistically different 

with K0 (70.7) treatment but statistically similar (95.5) with K1 (75 kg K ha-1
) treatment. 

The lowest fruit number plant -1 was recorded in the K0 (control) treatment where no K 

was applied. Ananthi et al. (2004) found better performance of potassium in irrigated 

chili. 
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Effect of B on the number of fruits plant-1 of chili 

 

Significant variation was not found in respect of the number of fruits plant -1 of chili as 

affected by different doses of B (Table 4.2b). Among the different doses of B the 

maximum fruit number plant-1 (91.2) was observed in B2 (3 kg B ha-1) treatment which 

was statistically similar (90.3) with B1 (1.5 kg B ha-1) treatment. The lowest fruit number 

plant-1 (85.2) was recorded in the B0 (control) treatment which was also statistically 

similar with both two treatments. 

 

Table 4.2a Effect of K on number of flowers, number of fruits, weight of fruit  

                   and fruit length plant-1 of chili 

 
 

Treatment 

(K Dose) 

Number of 

flowers / 

Plant 

Number of 

fruits/ Plant 

Weight of 

fruit/ Plant 

Fruit 

length(cm) 

K0 89.67b 70.67b 168.27b 6.05 

K1 98.91ab 95.52a 211.04a 6.30 

K2 108.93a 100.47a 201.53a 6.29 

SE (±) 2.745 1.744 5.400 0.113 

CV (%) 8.30 5.86 8.37 5.45 

Level of 

Significance 

** ** ** NS 

SE (±) = Standard Error; CV (%) = Co–efficient of variation and * & **= Significant at 

5% and 1% level of probability, respectively. 

K0: 0 kg K ha-1; K1: 75 kg K ha-1; K2: 100 kg K ha-1 
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Figure 4.2.2 Combined effect of K and B on the number of fruits plant  -1 of chili 
 

K0B0= Control (No K and B); K0B1= 0 kg K ha-1 + 1.5 kg B ha-1; K0B2= 0 kg K ha-1 + 3 kg B ha-1 ; K1B0= 

75 kg K ha-1 + 0 kg B ha-1 ; K1B1= 75 kg K ha-1 + 1.5 kg B ha-1 
;  K1B2= 75 kg K ha-1+ 3 kg B ha-1; K2B0= 

100 kg K ha-1+ 0 kg B ha-1 ;  K2B1= 100 kg K ha-1 + 1.5 kg B ha-1 ; K2B2= 100 kg K ha-1+ 3 kg B ha- 
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K ha-1 + 0 kg B ha-1
) and K1B2 (75 kg K ha-1+ 3 kg B ha-1) respectively. On the other 

hand, the lowest fruit number (65.4) was found in K0B0 treatment (control).  

 

4.2.3 Weight of fruit Plant-1  

Effect of K on the weight of fruit of chili 

Different doses of K fertilizers showed significant variations in respect of weight of fruit 

of chili (Table 4.2a). Among the different doses of K fertilizers, K1 showed the highest 

fruit weight plant-1 (211g) which was statistically similar with K2 (201.5g) but statistically 

different with K0 (168.3g) where no K was applied. Ananthi et al., (2004) also observed 

increased fruit weight with incremental doses of potassium. The highest fruit weight was 

recorded that received 150 per cent RDK through SOP. 

 

Table 4.2b Effect of B on number of flowers, number of fruits, weight of fruit  

                 and fruit length plant-1 of chili 

 

Treatment 

(B dose) 

Number of 

flowers / 

Plant 

Number 

of fruits/ 

Plant 

Weight of 

fruit/ 

Plant (g) 

Fruit 

length(cm) 

B0 104.7a 90.3a 185.3b 5.6b 

B1 91.8c 85.2b 186.9b 6.6a 

B2 101.0b 91.2a 208.8a 6.5a 

SE (±) 2.45 1.74 5.40 0.11 

CV (%) 8.30 5.86 8.37 5.45 

Level of 

Significance 

* * * ** 
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SE (±) = Standard Error; CV (%) = Co–efficient of variation and * & **= Significant at 

5% and 1% level of probability, respectively. 

B0: 0 kg B ha-1; B1: 1.5 kg B ha-1; B2: 3 kg B ha-1 

 

Effect of B on weight of fruit of chili 

 

Significant variation was noticed on weight of fruit of chili when different doses of B 

were applied (Table 4.2b). The highest fruit weight (208.76 g) was recorded in B2 (3 kg B 

ha-1) treatment. On the other hand, the lowest fruit weight (185.28 g) was recorded in the 

B0 treatment where no B was applied. And all the treatments were statistically similar to 

each other. Harris et al., (2018) found increased dry matter production of chili with the 

application of boron along with magnesium. 

 

 

 

Figure 4.2.3 Combined effect of K and B on the weight of fruits of chili 
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K0B0= Control (No K and B); K0B1= 0 kg K ha-1 + 1.5 kg B ha-1; K0B2= 0 kg K ha-1 + 3 kg B ha-1 ; K1B0= 

75 kg K ha-1 + 0 kg B ha-1 ; K1B1= 75 kg K ha-1 + 1.5 kg B ha-1 
;  K1B2= 75 kg K ha-1+ 3 kg B ha-1; K2B0= 

100 kg K ha-1+ 0 kg B ha-1 ;  K2B1= 100 kg K ha-1 + 1.5 kg B ha-1 ; K2B2= 100 kg K ha-1+ 3 kg B ha-1 

 

Combined effects of K and B on the weight of fruit plant-1 of chili 

 

The combined effect of different doses of K and B fertilizers on weight of fruit showed 

insignificant variation among the individual (Table 4.2b). The highest fruit weight 

(226.833 g) was recorded in the treatment combination K1B2 (75 kg K ha-1+ 3 kg B ha-1). 

On the other hand, the lowest fruit weight (155.433 g) was found in K0B0 (control) 

treatment.  

 

4.2.4 Fruit length of chili 

Effect of K on the fruit length of chili 

 

There is no significant variation was found on the fruit length of chili due to application 

of different doses of K (Table 4.2). Among the different K fertilizer doses, K1 showed the 

highest fruit length (6.3 cm). The lowest fruit length (6.1 cm) was recorded in the K0 

(control) treatment where no K was applied. Shankar and Sumangala (2005) found higher 

yield of chili where K was applied @50 kg ha-1. 

 

Effect of B on the fruit length plant-1 of chili 

 

The fruit length as affected by different doses of B showed significant variation (Table 

4.2b). Among the different doses of B the highest fruit length (6.5 cm) was observed in 

B2 (3 kg B ha-1) treatment which was statistically similar (6.6 cm) with B1 (1.5 kg B ha-1 ) 

treatment. The lowest length of fruit (5.6 cm) was observed B0 (Control) treatment. Shil 
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et al., (2013) observed increase in fruit length due to the application of zinc and boron 

which supported to my results.  

 

 

Combined effect of K and B on the fruit length plant-1 of chili 

 

Combined effect of different doses of K and B fertilizers on fruit length showed no 

significant variation compare with control (Figure 4.2.4). The highest fruit length (6.7 

cm) was recorded in the treatment combination of K1B1 (75 kg K ha-1+ 1.5 kg B ha-1) 

which were statistically similar (6.6) to treatment combination K2B1 (100 kg K ha-1+ 1.5 

kg B ha-1). The lowest fruit length (5.2 cm) was found in K0B0 treatment (control). 

 

 

 

 

Figure 4.2.4 Combined effect of K and B on the fruit length plant-1 of chili 

K0B0= Control (No K and B); K0B1= 0 kg K ha-1 + 1.5 kg B ha-1; K0B2= 0 kg K ha-1 + 3 kg B ha-1 ; K1B0= 

75 kg K ha-1 + 0 kg B ha-1 ; K1B1= 75 kg K ha-1 + 1.5 kg B ha-1 
;  K1B2= 75 kg K ha-1+ 3 kg B ha-1; K2B0= 

100 kg K ha-1+ 0 kg B ha-1 ;  K2B1= 100 kg K ha-1 + 1.5 kg B ha-1 ; K2B2= 100 kg K ha-1+ 3 kg B ha-1 
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4.3 Effect of K and B on yield of chili 

4.3.1 Effect of K on the yield(t ha-1)  of chili 

 

. Application of K fertilizers at different doses showed significant variation on the yield 

of chili (Table 4.3a). Among the different K fertilizer doses, K2 (100 kg K ha-1) showed 

the highest yield (9.6 t ha-1). The lowest yield (6.6 t ha-1) was recorded in the K0 (Control) 

treatment where no K was applied. Khan et al. (2014) reported that highest yield was 

obtained from the application of potassium @ 50 kg K ha-1 

Table 4.3a Effect of K on the yield of chili 

 

Treatments  Yield (t ha-1)  

K0  6.6b  

K1  9a  

K2  9.6a  

SE (±)  0.1  

CV (%)  9.1  

Level of Significance  **  

 

SE (±) = Standard Error; CV (%) = Co–efficient of variation and * & **= Significant at 

5% and 1% level of probability, respectively. 

 

K0: 0 kg K ha-1; K1: 75 kg K ha-1; K2: 100 kg K ha-1 
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Effect of B on the yield (t ha-1) of chili 

 

The yield affected by different doses of B showed no significant variation (Table 4.3b). 

Among the different doses of B, the highest yield (9.2 t ha-1) was observed in B2 (3 kg B 

ha-1) treatment and the lowest yield (8 t ha-1) was observed B1 (1.5 kg B ha-1) treatment. 

All the treatments were statistically similar to each other. Saleem et al., (2011) studied 

Boron is unique, not only in its chemical properties, but also in its roles in biology. 

Normal healthy plant growth requires a continuous supply of B, once it is taken up and 

used in the plant; it is not translocated from old to new tissue. That is why, deficiency 

symptoms starts with the youngest growing tissues. Therefore, adequate B supply is 

necessary for obtaining high yields and good quality yield of agriculture crops. 

 

Table 4.3b Effect of B on the yield of chili 

 

 

Treatments  Yield (t ha-1)  

B0  8  

B1  7.8  

B2  9.2  

SE (±)  0.1  

CV (%)  9.1  

Level of Significance  NS  

 

SE (±) = Standard Error; CV (%) = Co–efficient of variation and * & **= Significant at 

5% and 1% level of probability, respectively. 

B0: 0 kg B ha-1; B1: 1.5 kg B ha-1; B2: 3 kg B ha-1 
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Combined effect of K and B on the yield (t ha-1) of chili 

 

Combined effect of different doses of K and B fertilizers a statistically significant 

variation was observed in yield compare with control (Table 4.3c). The highest yield 

(10.74 t ha-1) was recorded in the treatment combination of K1B2 (75 kg K ha-1+ 3 kg B 

ha-1) which was statistically similar (10.72 t ha-1) in K2B2 (100 kg K ha-1+ 3 kg B ha-1) 

treatment combinations. The lowest yield (6.16 t ha-1) was found in K0B0 treatment 

(control). 

 

Table 4.3.c Combined effect of K and B on the yield of chili 

 

Treatment 

Combinations  

Yield (t ha-1)  

K0B0  6.16d  

K0B1  7.24cd  

K0B2  6.12d  

K1B0  7.88cd  

K1B1  8.18bc  

K1B2  10.74a  

K2B0  9.9ab  

K2B1  8.1c  

K2B2  10.72a  

SE (±)  0.219  

CV (%)  9.10  

Level of Significance  *  

 

SE (±) = Standard Error; CV (%) = Co–efficient of variation and * & **= Significant at 

5% and 1% level of probability, respectively. 
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K0B0= Control (No K and B); K0B1= 0 kg K ha-1 + 1.5 kg B ha-1; K0B2= 0 kg K ha-1 + 3 kg B ha-1 ; K1B0= 

75 kg K ha-1 + 0 kg B ha-1 ; K1B1= 75 kg K ha-1 + 1.5 kg B ha-1 
;  K1B2= 75 kg K ha-1+ 3 kg B ha-1; K2B0= 

100 kg K ha-1+ 0 kg B ha-1 ;  K2B1= 100 kg K ha-1 + 1.5 kg B ha-1 ; K2B2= 100 kg K ha-1+ 3 kg B ha-1 

 

4.4 Effect of K and B on chemical properties and nutrient content on the post   

      harvest soil of chili field   

4.4.1. Soil Organic Matter (SOM) of post harvest soil 

Effect of K on soil organic matter content of post harvest soil 

There was significant variation of SOM on post harvest soil of chili field among the 

treatments (Table 4.4a). There was highest organic matter in post harvest soil (1.7 %) was 

recorded from K2 (100 kg K ha-1), on the contrary the lowest organic matter (1.4%) was 

observed in K0 (Control) treatment.   

 

Effect of B on soil organic matter content of post harvest soil 

Significant variation was observed in organic matter of post harvest soil of chili field due 

to the different dose of B (Table 4.4b). The highest organic matter (1.6%) was recorded 

in treatment B2 (3 kg B ha-1) and whereas the lowest organic matter (1.4%) was obtained 

from the treatment B0 (Control). 

 

Combined effect of K and B on soil organic matter content of post harvest soil 

Combined effect of different doses of K and B fertilizers organic matter of soil showed a 

statistically significant variation compare with control (Table 4.4c). The highest organic 

matter (1.8 %) was obtained in the treatment combination of K2B1 (100 kg K ha-1 + 1.5 kg 
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B ha-1
) which was statistically dissimilar other treatment combinations. The lowest 

organic matter (1.1%) was found in K0B0 treatment combination (control). 

4.4.2. Total N content of post harvest soil 

 

Effect of K on total N content of post harvest soil 

There was significant variation of N on post harvest soil of chili field among the 

treatments (Table 4.4a). There was highest total N content in post harvest soil (0.12%) 

was recorded from K2 (100 kg K ha-1), whereas lowest N content (0.09%) was observed in 

K0 (Control) treatment. 

   

Effect of B on total N content of post harvest soil 

Significant variation was observed in total N of post harvest soil of chili field due to the 

different dose of B (Table 4.4b). The highest total N (0.13%) was recorded in treatment 

B2 (3 kg B ha-1) and on the contrary the lowest total N (0.09%) was obtained from the 

treatment B0 (Control). 

 

Combined effect of K and B on total N content of post harvest soil 

Combined effect of different doses of K and B fertilizers in the field showed a 

statistically significant variation in total N compare with control (Table 4.4c). The highest 

total N (0.15%) was obtained in the treatment combination of K2B2 (100 kg K ha-1 + 3 kg 

B ha-1
) which was statistically dissimilar other treatment combinations. The lowest total N 

(0.08%) was found in K0B0 treatment combination (control). 
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Table 4.4a Effect of K on the chemical components of post harvest soil 

 

Treatments SOM (%) Total N (%) Available S (ppm) Available P 

K0 1.36c 0.09c 12.37c 10.69a 

K1 1.50b 0.11b 17.02a 10.29b 

K2 1.61a 0.13a 14.88b 10.02b 

CV (%) 0.27 1.01 0.82 1.49 

SE (±) 0.0013 0.0004 0.0404 0.0514 

Level of Significance ** ** ** ** 

 

 

SE (±) = Standard Error; CV (%) = Co–efficient of variation and * & **= Significant at 

5% and 1% level of probability, respectively. 

 

K0: 0 kg K ha-1; K1: 75 kg K ha-1; K2: 100 kg K ha-1 

 

4.4.3 Available S of post harvest soil 

Effect of K on available S of post harvest soil 

Significant variation was observed in available S on post harvest soil of chili field due to 

the application of different levels of K (Table 4.4a). There was highest available S in post 

harvest soil (17.02 ppm) was recorded from K1 (75 kg K ha-1) which was statically 

dissimilar (14.88 ppm) with K2 (100 kg K ha-1), on the contrary the lowest available S 

(12.35 ppm) was observed in K0 (Control) treatment.  
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Effect of B on available S of post harvest soil 

Significant variation was observed in available S of post harvest soil of chili field due to 

the different dose of B (Table 4.4b). The highest available S (19.94 ppm) was recorded in 

treatment B1 (1.5 B ha-1) and whereas the lowest available S (11.74 ppm) was obtained 

from the treatment B0 (Control).  

Table 4.4b Effect of B on the chemical components of post harvest soil 

Treatments SOM Total N (%) Available S (ppm) Available P 

B0 1.361c 0.090c 11.737c  9.602c 

B1 1.542b 0.111b 19.942a 10.869a  

B2 1.565a 0.128a 12.589b 10.519b 

CV (%) 0.27 1.01 0.82 1.49 

SE (±) 0.0013 0.0004 0.0404 0.0514 

Level of Significance ** ** ** ** 

 

SE (±) = Standard Error; CV (%) = Co–efficient of variation and * & **= Significant at 

5% and 1% level of probability, respectively. 

 

B0: 0 kg B ha-1; B1: 1.5 kg B ha-1; B2: 3 kg B ha-1 

 

Combined effect of K and B on available S of post harvest soil 

 

Combined effect of different doses of K and B fertilizers of soil showed a statistically 

significant variation in available S compared with control (Table 4.4c). The highest 

available S (23.72 ppm) was obtained in the treatment combination of K2B1 (100 kg K ha-

1 + 1.5 kg B ha-1
) which was statistically dissimilar other treatment combinations. The 
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lowest available S (10.25 ppm) was found in K0B2 (0 kg K ha-1 + 3 kg B ha-1) treatment 

combination 

 

4.4.4. Available P of post harvest soil 

Effect of K on Available P of post harvest soil 

There was significant variation of available P of post harvest soil among the treatments of 

K (Table 4.4a). There was highest available P in post harvest soil (10.69 ppm) was 

recorded from K0 where no K fertilizer was applied and the lowest available P (10.02 

ppm) was observed in K2 (100 kg K ha-1) treatment which is statistically similar (10.28 

ppm) with K1 (75 kg K ha-1) treatment.   

 

Effect of B on available P of post harvest soil 

Significant variation was observed in available S of post harvest soil of chili field due to 

the different dose of B (Table 4.4b). The highest available P (10.87 ppm) was recorded in 

treatment B1 (1.5 kg B ha-1) which was statistically dissimilar (10.52 ppm) with the 

treatment B2 (3 kg B ha-1). The lowest available P (9.60 ppm) was obtained from the 

treatment B0 where no B fertilizer was applied. 

 

Combined effect of K and B on available P of post harvest soil 

Combined effect of different doses of K and B fertilizers showed a statistically significant 

variation on available P compared with control (Table 4.4c). The highest available P 

(11.787 ppm) was obtained in the treatment combination of K1B1 (75 kg K ha-1 + 1.5 kg 

B ha-1
) which was statistically dissimilar other treatment combinations. The lowest 
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available P (8.46 ppm) was found in K1B0 (75 kg K ha-1 + 0 kg B ha-1
) treatment 

combination. 

Table 4.4c Combined effect of K and B on the chemical components of post harvest  

                  soil 

 

Treatment 

Combinations 

SOM Total N 

(%) 

Available S 

(ppm) 

Available P 

(ppm) 

K0B0 1.120g 0.082f 15.087d 11.160b 

K0B1 1.440e 0.091e 11.753f 9.610d 

K0B2 1.520d 0.097de 10.253h 11.297b 

K1B0 1.424f 0.104cd 21.020b 8.460e 

K1B1 1.427f 0.124b 13.107e 11.787a  

K1B2 1.649b 0.105c 16.920c 10.6c 

K2B0 1.537c 0.111c 10.350gh 9.66d 

K2B1 1.760a 0.118b 23.720a  10.737c 

K2B2 1.526d  0.154a 10.593g 9.66d 

CV (%) 0.27 1.01 0.82 1.49% 

SE (±) 0.0023 0.0006 0.0699 0.0890 

Level of 

Significance 

** ** ** ** 

 

SE (±) = Standard Error; CV (%) = Co–efficient of variation and * & **= Significant at 

5% and 1% level of probability, respectively. 

K0B0= Control (No K and B); K0B1= 0 kg K ha-1 + 1.5 kg B ha-1; K0B2= 0 kg K ha-1 + 3 kg B ha-1 ; K1B0= 

75 kg K ha-1 + 0 kg B ha-1 ; K1B1= 75 kg K ha-1 + 1.5 kg B ha-1 
;  K1B2= 75 kg K ha-1+ 3 kg B ha-1; K2B0= 

100 kg K ha-1+ 0 kg B ha-1 ;  K2B1= 100 kg K ha-1 + 1.5 kg B ha-1 ; K2B2= 100 kg K ha-1+ 3 kg B ha-1 



 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      

CHAPTER 5 

 SUMMARY AND CONCLUSION 

 

       



56 
 

CHAPTER 5 

SUMMARY AND CONCLUSION 

 

 

A field experiment was conducted at the Sher-e-Bangla Agricultural University farm, 

Dhaka (Tejgoan series under AEZ No. 28) during Rabi season in 2019 to study the 

Effects of potassium and boron on the growth and yield of chili (Capsicum annuum). The 

soil was loam in texture having pH 5.8. Organic matter and Organic carbon content were 

1.1% and 0.6% respectively. 

 

There were three levels of Potassium (0, 75, 100 kg ha-1) and the levels of Boron (0, 1.5, 

3 kg ha1) in the study and these two factors (K and B) made 9 treatment combinations 

The experiment was carried out in Randomized Complete Block Design (RCBD) with 

three replications. 

 

Recommended doses of N, P, S, Zn at the rate of 120 kg N, 50 kg P, 20 kg S, and 3 kg Zn 

ha-1 respectively were used for all plots. The K (as per treatment) and half recommended 

dose of urea were applied as per treatment combination after the preparation of field 

layout of the experimental plot and mixed properly by hand spading. For raising chili 

seedling a seedbed was prepared on 1st October 2019. Healthy 30 days old seedlings were 

transplanted in the main field on 1st November, 2019. The data was collected on the 

following parameters named, plant height (cm), number of leaves plant-1, number of 

primary branches plant-1, number of flowers plant-1, number of fruits plant-1, fruit length 

(cm), weight of fruits plant-1(g), weight of fruits plot-1, yield (g plot-1 or t ha-1). 
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Soil samples before start of the experiment and after crop harvest were collected from 0-

15 cm depth. Soil pH, organic matter, N, P and S were analyzed form those collected soil 

samples. All the data were statistically analyzed by using MSTAT-C software to find out 

the significant variation among the treatment combinations. The results of the experiment 

are stated below. 

Different levels of K application had significant variation on number of leaves plant-1, 

number of branches plant-1, number of flowers plant-1, number of fruits plant-1, weight of 

fruit plant-1, yield of chili. Results showed that in terms of effect, number of leaves plant-1 

(44.1), number of branch plant-1 (7.5), number of flowers plant-1 (108.9), number of fruits 

plant-1 (100.5), weight of fruit plant-1 (211g) and yield (8.16 t ha-1) were recorded from K2 

(100 kg K ha-1). On the contrary, Plant height and fruit length remained unaffected. 

 

Application of boron also exerted significant positive effect on the growth and yield 

contributing parameters of chili except plant height. It appears that in terms of B effect, 

number of leaves plant-1 (39.3), number of branch plant-1 (7.7), Number of fruits plant-1  

(91.2), weight of fruit plant-1 (208.8 g), and yield (8.12 t ha-1) were recorded from B2 (3 

kg B ha-1). On the contrary, Plant height was found insignificant variation among the 

different level of B where the highest plant height (30.5 cm) was observed from B2 (3 kg 

B ha-1). On the other hand highest fruit length (6.6) was found in treatment B1 (1.5 kg B 

ha-1). But maximum Number of flowers (104.7) plant-1 was observed in B0 (Control) 

treatment. That result may be found as because Boron has not such role in flowering of 

chili plant.  
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Combined effect of K and B, significant variation was also remarkable in respect of yield 

and yield contributing character in chili. The maximum number of leaves plant-1 (50.87) 

and branches plant-1 (9.2) were observed in K2B2 (100 kg K ha-1 + 3 kg B ha-1) treatment 

combinations. Whereas, the highest number of flowers plant-1 (119.0) and fruits plant-1 

(107.9) was obtained in K2B0 (100 kg K ha-1 + 0 kg B ha-1) treatment combination. The 

maximum height of plant (33.03 cm) and fruit length (6.67 cm) were recorded in K1B1 

(75 kg K ha-1 + 1.5 kg B ha-1). And the highest yield (10.74 t ha-1) was obtained in 

treatment combination K1B2 (75 kg K ha-1 + 3 kg B ha-1). 

Significant variation was also noticed in soil properties after crop harvest due to the 

application of K and B fertilizer at different level. Highest SOM (1.61% and 1.57%) total 

N (0.12% and 0.13%) was obtained from both K2 (100 kg K ha-1) and B2 (3 kg B ha-1) 

treatments respectively. Available S (17.0 ppm) and (19.94 ppm) were recorded in K1 (75 

kg K ha-1) and B1 (1.5 kg B ha-1) treatments respectively. In case of available P, the 

highest values (10.7 ppm) and (10.9 ppm) were observed in K0 (Control) and B1 (1.5 kg 

B ha-1) respectively. 

Considering combined effect of K and B the maximum SOM (0.8 %) and available S 

(23.7 ppm) were found in K2B1 (100 kg K ha-1 + 1.5 kg B ha-1) treatment combination. 

The highest total nitrogen (0.15%) and available P (11.8 ppm) were observed in K2B2 

(100 kg K ha-1 + 3 kg B ha-1) and K1B1 (75 kg K ha-1 + 1.5 kg B ha-1) treatment 

combinations, respectively. 

The results of this research work indicated that the crop performed better in respect of all 

field parameters due to application of K and B over the control treatment (K0B0). It was 
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also observed that some of the parameters showed statistically similar results and many 

of the parameters showed insignificant and closest results among the treatment but yield 

of chili was found maximum in K1B2 (75 kg K ha-1 + 3 kg B ha-1) treatment which was 

optimum doses of K and B treatment and that was cost effective as well than K2B2 (100 

kg K ha-1 + 3 kg B ha-1). So, It can be therefore, concluded from the above study that the 

treatment of K1B2 (75 kg K ha-1 + 3 kg B ha-1) was found to a promising practice for the 

higher yield of chili in shallow Red Brown Terrace Soils of Bangladesh. 
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APPENDICES 

 Appendix I.  Experimental site at Sher-e-Bangla Agricultural University, Dhaka. 
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Appendix II.  Record of meteorological information (Monthly) during experimental  

                        period from November 2019 to March 2020 

 

Month Year Monthly average air temperature 

(o C) 

Average 

relative 

humidity 

(%) 

Total 

rainfall 

(mm) 

Total 

sunshine 

/ hours   

 Maximum 

 

Minimum 

 

Mean 

Nov 2019 24.9 18.5 21.7 74 37 216.4 

Dec 2019 19.3 15.5 17.4 74 5 212.50 

Jan 2020 18.5 15 16.8 76 21 212.50 

Feb 2020 21.6 18 19.8 59 1 195.00 

Mar 2020 26.4 18.5 22.45 57 30 225.50 

 

Source: Bangladesh Meteorological Department (Climate division), Agargaon, Dhaka-

1212. 
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Appendix IV. Pictorial view of experimental plot 

 

 

 

 

 

  

Experimental site of chili field Plant during vegetative growth 

  

Reproductive stage of chili plant  Harvested green chili 
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Appendix IV. Pictorial view of lab work 

 

 

 

 


