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INFLUENCE OF HALO PRIMING ON GROWTH AND YIELD 

OF THREE CHILLI VARITIES (Capsicum annuum) 

 

 

ABSTRACT 

 

The experiment was conducted to study the influence of seed priming and 

yield comparison of three chilli genotypes (Capsicum annuum) in the 

laboratory and then at the net house of Agronomy field, Sher-e-Bangla 

Agricultural University, Dhaka-1207, Bangladesh during June to October, 

2016. Treatments consisted of three different varieties of chilli: V1= Bona 

(local), V2= BARI Morich-1 (HYV) and V3= Siam Hot (hybrid), and four 

levels of priming with sodium chloride: S0= Control, S1= 3 dS/m, S2= 6 dS/m, 

S3= 9 dS/m. The experiment was laid out following Completely Randomized 

Design (CRD) with three replications. Result revealed that germination, 

seedling growth and yield of chilli was significantly influenced by variety and 

priming where BARI Morich-1, 3 dS/m, and BARI Morich-1 with 3 dS/m 

gave the highest germination percentage (75.42%, 60.56%, and 88.33%, 

respectively). The highest number of marketable fruit was obtained from 

BARI Morich-1, 6 dS/m, and BARI Morich-1 with 6 dS/m (97, 94, and 111, 

respectively). The highest yield of the interaction treatment was attributed to 

the dry weight of seedling as well as the highest number of capsule plant
-1

 and 

total dry weight of capsule. Therefore, it can be concluded that the priming 

with sodium chloride (3 or 6 dS/m) had a positive impact on BARI Morich-1 

(HYV) of chilli.    
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CHAPTER 1 

 

INTRODUCTION 
 

Chilli (Capsicum annuum L.) is a valuable spice and also one of the most 

important cash crops grown in Bangladesh. It is available and used in the form 

of green, dried and powdered. It has become an essential ingredient in 

Bangladeshi meals (BBS, 2015). Chillies are the fruits or berries of plants 

belonging to the genus Capsicum under the family, Solanaceae. Chilli is one of 

the most important domesticated spices in Bangladesh. It is grown throughout 

the year and used as green and dry stages for their pungency and color 

(Basavaraj, 2008). Chilli contain numerous chemicals including steam-volatile 

oil, fatty oils, carotenoids, vitamins, protein, fiber and mineral elements 

(Bosland and Votava, 2000) and are used for different purposes because of 

their nutritional value, flavor, aroma, texture, pungency and color. Capsicum 

annuum L. also have antifungal property against fungal species belonging to 

Aspergillus and Fusarium (Lucca et al., 2006). Chilli occupies about 227000 

acres with a production of 123000 tons (BBS, 2016).  Rapid, uniform and 

complete germination is a pre requisite for successful transplant production and 

stand estoblishment in vegetable crops. But delayed and non-uniform 

germination and poor emergence are the characteristics problem in Chillies 

(Demir and Ermis, 2003). It has also been reported that chilli seed germination 

and emergence is slow and non-uniform under normal as well as stressed 

conditions (Demir and Okcu, 2004). Increased emergence of plant growth 

regulator (PGR) primed seeds over unprimed seeds is in accordance with the 

findings of Afzal et al. (2005). His findings also shown that PGR seed priming 

also induced salt tolerance in Chilli seedlings. Seed priming with different 

salts, especially NaCl, have shown to improve germination and growth of many 

crops under stressed conditions (Sivritepe and Sivritepe, 2007). Maximum 

increase in germination and other seedling parameters was witnessed in 

halopriming and in osmopriming. It could also improve the performance of 
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crop by alleviating the effect of salts under saline soil conditions (Mohammadi 

2009).  

 

Research on priming has proved that crop seeds primed with water germinated 

early, root and shoot development started rapidly, grew more vigorously and 

seedling length was also significantly greater than nonprime seeds. It could also 

improve the performance of crop by alleviating the effect of salts under saline 

soil conditions (Mohammadi et al., 2009). Khan et al. (2009) evaluated the 

response of seeds primed with NaCl solution (1 mM) at different salinity levels 

0, 3, 6 and 9 dS/m in relation to early growth stage and concluded that seed 

priming with NaCl has been found to be better treatment as compared to non-

primed seeds in case of hot pepper for improving the seedling vigour and stand 

establishment under salt stressed conditions. Seed treatment will play an 

important role in protecting the seeds and seedlings from seed borne diseases 

and insect pests affecting crop emergence and its growth. (Nicholas and 

Steven, 2013). Priming enhances seed performance under normal as well as 

under saline conditions and this technique is considered as feasible and very 

cheap (Souguir et al., 2013). Cold, drought and salinity stresses are the most 

important abiotic stresses responsible of crop failure worldwide, decreasing 

average yields for most major crops by more than 50% leading to significant 

losses attaining hundreds of million dollars each year (Mahajan and Tuteja, 

2005) which represents a serious menace for the sustainability of agricultural 

industry (Mahajan and Tuteja, 2005). 

 

Priming of seeds of different crops alleviates the adverse effects of salinity 

stress and enhance crop yield (Ahmed, et al. 1998; Hedegree and Varite 2000; 

Harris et al., 1999; Pill and Kilan, 2000). Pepper is an important, widespread 

agricultural crop in the Mediterranean area, grown commercially in semi-arid 

regions where salinity is a potential problem and farmers are forced to use 

saline water, this being the major yield-limiting factor for crops and the cause 

of damage to soil physicochemical properties (Biswas, 1993). 
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Furthermore, salinity also affected Chilli production. There is a very little work 

has conducted on seed priming of Chilli. So, there is a scope to take research in 

this aspect. Thus, the present study was carried out by the following objectives: 

 To evaluate the effect of priming in comparison with unprimed seeds on 

emergence, seedling vigor and yield, 

 To evaluate the effects of different levels of NaCl on the germination, 

subsequent seedling growth and yield of chilli, and 

 To compare the performance of the local, high yielding and hybrid chilli 

variety with priming of seed. 
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CHAPTER 2 

REVIEW OF LITERATURE 

A field (Tob) experiment was conducted at the Sher-e-Bangla Agricultural 

University farm to study the influence of halo priming on growth and yield 

of three chilli varities (Capsicum annuum). Some related research findings 

of home and abroad have been cited below: 

 

2.1. Effect of seed priming on germination and seedling growth 

Among the abiotic stresses, salinity is a major limiting factor in the crop 

productivity all over the world. Salinity affects almost every aspect of the 

physiology and biochemistry of plants which in turn significantly reduces yield 

(Ashraf, 1994; Parida and Das, 2005) being a major environmental factor 

(Ashraf and McNeilly, 1987; Munns, 2002). It has been estimated that 20% of 

cultivated area of the world and half of the world‟s irrigated lands are affected 

by the salinity (Szabolcs, 1994; Flower and Yeo, 1995; Chinnusamy et al., 

2005). Soil salinity, if not properly managed, can become a limiting factor for 

chilli stand estoblishment (Flynn et al., 2003) causing decrease in germination 

rate and germination percentage of pepper seeds (Chartzoulakis and Klapaki 

2000). 

Seed germination and early seedling growth are the most sensitive stages which 

are stressed by salinity in most of the crops (Sivritepe et al., 2003; Ashraf and 

Foolad, 2005). Salinity adversely affects seeds and seedlings and greatly 

contributes in estoblishment of poor stand and eventually poor production of 

vegetable crops (Grassbaugh and Bennett, 1998).It has also been reported that 

chilli seed germination and emergence is slow and non-uniform under normal 

as well as stressed conditions (Demir and Okcu, 2004). Soil salinity, if not 

properly managed, can become a limiting factor for chilli stand establishment 

(Flynn et al., 2003) causing decrease in germination rate and germination 

percentage of pepper seeds (Chartzoulakis, 2000). Seed priming is a technique 

of seed enhancement that improves germination or seedling growth and rate or 

uniformity of the seedling establishment (Taylor et al., 1998).  
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Seed priming improves seed performance by rapid and uniform germination, 

normal and vigorous seedlings, which resulted in faster and better germination 

and emergence in different crops (Pill, 1995; Warren and Bennet, 1997; Powell 

et al., 2000; Cantliffe, 2003). This also helps seedlings to grow in stressed 

conditions (Welbaum, et al., 1998; Ashraf and Foolad, 2005; Carbineau and 

Come, 2006). Seed priming is a technique of seed enhancement that improves 

germination or seedling growth and rate or uniformity of the seedling 

establishment (Taylor et al., 1998). Seed priming with different salts, especially 

NaCl, have shown to improve germination and growth of many crops under 

stressed conditions (Sivritepe et al., 1999; Sivritepe et al., 2003; Omami, 2005; 

Basra et al., 2005; Esmaielpour et al., 2006; Sivritepe and Sivritepe, 2007). 

Improvement of germination in pepper plant by priming with water and NaCl 

has also been reported (Smith and Cobb, 1991). 

Many authors have concluded that seed priming ameliorates the uniformity of 

germination and the final germination percentage of seeds compared with 

control (Basra et al., 2002; Farooq et al., 2004; Souguir et al., 2013). Also, 

priming improves seed performance by activating the synthesis of many 

proteins and enzymes involved in cell metabolism such as carbohydrates (α and 

β amylases) and lipids mobilization (isocitrate lyase), which are implicated in 

the mobilization of storage reserves (Varier et al., 2010). So, priming enhances 

seed performance under normal as well as under saline conditions and this 

technique is considered as feasible and very cheap (Souguir et al., 2013). 

 

 

2.2. Effect of priming on yield 

Poor seedling emergence and seedling vigor cause poor establishment in crops. 

For which different seed treatment practices have been adopted in different 

crops. Post-harvest seed enhancement treatments improve germination and 

seedling vigor. Priming of seeds of different crops alleviates the adverse effects 

of salinity stress and enhance crop yield (Ahmed, 1988; Harris et al., 1999; 

Hedegree et al., 2000; Pill and Khan, 2000). Seed pre-soaking causes hydration 
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of membrane proteins and initiation of several metabolic processes and re-

drying of seeds arrest the process (Bewelley, 1982). On the other hand osmo-

priming of seeds with NaCl nullify the adverse effects of salt stress (Watkinson 

and Pill, 1998). Interesting, under salt stress, the seedling of tomato emerges 

earlier in NaCl-primed seeds than the non-primed seeds (Cayuella, 1996). 

Similarly, hydro-priming improved germination and later growth of different 

crops species such as maize, rice, and chickpea (Harris, 1999). This technique 

has been employed to increase germination rate and seedling vigor in several 

vegetable crops. Conversely, there is a general consensus that priming 

decreases longevity.  

Priming of seeds is a well-established technology to improve seed emergence 

and seedling vigor. Gupta et al. (2008) made during the rainy season, 2010. In 

an earlier study carried out during rabi season, different priming techniques 

were adopted. It was reported that primed seeds of tomato, chilli, okra, water-

melon, cabbage and cucumber showed higher seedling vigor and yield 

compared to control. To confirm this, experiments were conducted during last 

rainy season in few vegetable crops, though due to heavy rain the response was 

lower as mentioned below. 

The technology is described in the following. There are several seed priming 

methods such as hydro-priming, osmotic priming and halo-priming. Seeds are 

soaked in three different methods viz. water for hydro-priming, KNO3 (3%) for 

halo-priming and polyethylene glycol (PEG) -1.0 MPa for osmotic priming. 

Thereafter, the treated seeds are allowed to shade dry for 4-5 days. In this 

study, different priming techniques were applied on hybrids of eight vegetable 

crops such as tomato, okra, chilli, Bottle gourd, ridge gourd, spong gourd, 

onion and cucumber. The time required for treatment is standardized in 

previous experiments. For example, in the case of hydro-priming it was noted 

first the time required for each species to initiate germination. On the basis of 

that, two times were selected; suboptimum near to the initiation of germination 

for example 20 hours and another half of this viz. 10 hours in the case of 
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tomato. The selection of time varies according to the species and cultivars. Two 

replications for each treatment of each species were employed. 

It was conducted one experiment in all the species mentioned above. Seeds 

were soaked in 3 different ways: water for hydro-priming, 3 % KNO3 solution 

for halo-priming and polyethylene glycol (-1.0 MPa) solution. And at last 

review on seed priming. Molecular markers have been identified for priming of 

seeds in chilli (Lanteri et al., 2000). It is reported that aerated hydration 

treatment of pepper at 25
0
C followed by drying increased germination 

percentage (Demir and Okcu, 2004). Different seed enhancement and priming 

techniques have been documented by Maiti et al. (2009). Maiti et al. (2009) 

studied the effect of priming on seedling vigor and productivity of tomato, 

chilli, cucumber and cabbage during post-rainy seasons, demonstrating that 

priming improved germination and seedling development and yield of these 

vegetable species. They used hydro-priming, halo-priming, and osmo-priming 

treatments. It is observed that few priming technique improved seedling 

emergence, seedling vigor as well as agronomic traits including yield of the 

crop species. These findings clearly demonstrated that in all the crops studied, 

the priming technique improved growth and yield of all the crops showing 

variations among treatments. 

Furthermore, chilli yield is reduced upto 14% for every increase in unit of 

salinity above its threshold (Rhoades et al., 1992). Maas (1986) and recently, 

Niu et al. (2010) reported that plant tolerance to salinity is usually evaluated in 

one of the three following ways: (1) the ability of a plant to survive on saline 

soils, (2) the absolute plant growth or yield, and (3) the relative growth on 

saline soils as compared with that on non-saline soils. Although plant response 

to saline water can vary greatly depending, among other factors, on the specific 

characteristics of the plants (Barbieri, 1995), the response in this experiment of 

pepper, grown under commercial conditions, to moderate salinity was similar 

to those found in previous studies with pepper grown in nutrient solution 

(Navarro et al., 2002). However, the marketable yield as a percentage of total 

yield was affected less by salinity, the values being 87% for control plants and 
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73% and 66% for 15 and 30 mM NaCl, respectively, since the mean weight of 

marketable fruits was increased with regard to total mean weight (24%, 38% 

and 51% for control, 15 and 30 mM NaCl, respectively). The salt tolerance of 

pepper plants is cultivar-dependent (Chartzoulakis and Klapaki, 2000) and new 

commercial varieties are more sensitive to salinity than older ones (Navarro et 

al., 2002). 

Salinity had no effect on fruit firmness of peppers as we found in previous 

studies with salinity levels similar to those used in this experiment (Navarro et 

al., 2002). Some authors have found an increase of fruit firmness with fruit age 

(Gu et al., 1999; Tadesse et al., 2002) however; we observed a similar increase 

with maturation only for saline treatments and a decrease with maturation for 

control fruits. The responses of pH and acidity to salinity depended on the 

maturity state. Salinity decreased pH and increased acidity of the fruit juice for 

red fruits, but the contrary was observed with green fruits although the decrease 

of acidity was not significant. The lower pH values for NaCl treated versus 

control plants found in red peppers could be due to an increase in organic acid 

concentrations, probably due to a higher ratio of inorganic cation/anion uptake 

(Davies, 1964). 
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CHAPTER 3 

MATERIALS AND METHODS 

The experiment was conducted at the net house of Agronomy field, Sher-e-

Bangla Agricultural University, Dhaka-1207 during the period from June to 

October, 2016. The experiment was conducted to study the influence of halo 

priming on growth and yield of three chilli varities (Capsicum annuum). 

Detailed of the experimental materials and methods followed in the study are 

presented in this chapter.  

 

3.1 Site description 

3.1.1 Geographical location 

The experimental area was situated at 2377N latitude and 9033E longitude 

at an altitude of 8.6 meter above the sea level (Anon., 2004).  

 

3.1.2 Agro-ecological region 

The experimental field belongs to the Agro-ecological zone of “The Modhupur 

Tract”, AEZ-28 (Anon., 1988a). This was a region of complex relief and soils 

developed over the Modhupur clay, where flood plain sediments buried the 

dissected edges of the Modhupur Tract leaving small hillocks of red soils as 

„islands‟ surrounded by floodplain (Anon., 1988b). 

 

3.1.3 Climate 

The area has sub-tropical climate, characterized by high temperature, high 

relative humidity and heavy rainfall with occasional gusty winds in Kharif 

season (April-September) and scanty rainfall associated with moderately low 

temperature during the Rabi season (October-March). Weather information 

regarding temperature, relative humidity and rainfall prevailed at the 

experimental site during the study period were presented in Appendix I. 
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3.1.4 Soil  

The soil of the experimental site belongs to the general soil type, Shallow Red 

Brown Terrace Soils under Tejgaon Series. Top soils were clay loam in texture, 

olive-gray with common fine to medium distinct dark yellowish brown mottles. 

Soil pH ranged from 5.6-6.5 and had organic matter 1.10-1.99%. The 

experiment was conducted in tob and the soil was collected from SAU 

Agronomy farm field. The analyses were done by Soil Resource and 

Development Institute (SRDI), Dhaka. The physical and chemical properties of 

the soil were presented in Appendix II. 

 

3.2 Details of the experiment  

3.2.1 Treatments 

The experiment consisted of 2 factors: 

 

Factors A: Varieties of Chilli-3 

They were- 

(a) V1 = Bona (local) 

(b) V2 = BARI Morich-1 (HYV) 

(c) V3= Siam Hot (hybrid) 

Factors B: Priming level-4 

There were four levels of saline solution. They were- 

(a) S0 = 0 (Control) 

(b) S1 = 3 dS/m 

(c) S2 = 6 dS/m 

(d) S3 = 9 dS/m 

Treatment combination 

S0V1, S1V1, S2V1, S3V1, S0V2, S1V2, S2V2, S3V2, S0V3, S1V3, S2V3, S3V3 

 

3.2.2 Experimental design and layout 

The experiment was laid out in a factorial CRD design with three replications. 

There were 12 treatment combinations. The total numbers of tobs were 36.  
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3.3 Experiment petridis 

Thirty six petridis were collected from the agronomy laboratory of Sher-e-

Bangla Agricultural University. Glass petri-dishes (9cm in diameter) were used 

in conducting the laboratory experiment.  

 

3.3.1 Preparation of experimental petridis 

The petri-dishes were firstly washed and then dried. After drying the petri-

dishes were ready for experiment. Sand was used as a matrix for seed 

germination. Sands were cleaned properly. The cleaned sands were then 

washed with distilled water. After washing the sands were dried in the sun 

properly. The sands were then poured in petridis. 

 

 

3.4 Experimental tob  

The thirty six tob were collected from Agargoan market. The diameter of the 

tab was 32 cm and the height of the tob was 45 cm.  

 

3.4.1 Preparation of experimental tob 

The tobs were prepared by adding 8.5 kg (app.) soil in each tob with cow dung 

0.5 kg, urea 15g, TSP 20 g, and 15 g. 

 

3.5 Crop/planting material  

Bona (local), BARI Morich-1 (HYV), Siam Hot (hybrid) were used as plant 

material. 

 

3.6 Seed collection 

Seeds of BARI Morich-1(HYV) were collected from Spice Research Centre, 

BARI, Joydebpur, Gazipur, Bangladesh. Bona (local) was collected from 

Rajabazar, Bogra. Siam Hot (hybrid) was collected from Siddique Bazar, 

Dhaka. 
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3.6.1 Description of varieties  

BARI Morich-1(HYV) 

The seeds of BARI Morich-1(HYV), Bona (local), Siam Hot (hybrid) Chilli 

varieties were used as experimental material. BARI Morich-1 was developed 

by Horticulture Research Centre, (BARI), Gazipur. The plants life cycle lasts 

for 135-140 days (seed to seed) and asynchronous type. The plants are dwarf 

and spreading, average plant height (30-35cm), average no. of fruits/plant (400-

500), average fruit weight (1.5-2.00g), average yield per plant (700-750g).  

 

Bona (local) 

Bona (local) was developed in Bogra region. The plants life cycle lasts for 145-

160 days (seed to seed) and asynchronous type. The plants are dwarf and 

spreading, average plant height (25-30cm), average no. of fruits/plant (450-

550), average fruit weight (1.2-1.7g), average yield per plant (680-730g). 

 

Siam Hot (hybrid) 

Siam Hot (hybrid) was developed by Chia Tai Seeds Co. Ltd, Thailand and 

imported by Zillion Seed Co., Jamalpur, Bangladesh. The plants life cycle lasts 

for 145-160 days (seed to seed) and asynchronous type. The plants are dwarf 

and less spreading, average plant height (32-37cm), average no. of fruits/plant 

(250-350), average fruit weight (2.2-2.7g), average yield per plant (800-850g). 

 

 3.6.2 Fertilization  

The recommended chemical fertilizer doses were cow dung 0.5 kg, urea 15 g, 

TSP 20 g, and 15 g per tob. (source: BARI, Fertilizer recommendation guide).   

 

3.6.3 Preparation of saline solution  

There were four (4) salinity levels including control where development of 

salinity by adding respected amount of commercial NaCl salt to the soil/pot as 

water dissolved solution. The salinity levels were S0 (control, i.e. no salt  
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added), S1 (3dSm
-1

), S2 (6dSm
-1

), and S3 (9dSm
-1

). The sodium chloride was 

weighed by an electric balance in 0, 15, 30, and 45, g/1000ml, respectively. 

Soil salinity was found 0 dSm
-1

, 3 dSm
-1

, 6 dSm
-1

, and 9 dSm
-1

 as denoted by 

S0, S1, S2, and S3 respectively. 

 

3.7 Crop management   

3.7.3 Collection and preparation of initial soil sample 

The tobs were filled with soils which were collected from SAU research field. 

Soil was collected from 0-15 cm soils depth. After collection of soil samples, 

the plant roots, leaves etc. were removed. Then the samples were air-dried and 

sieved through a 10-mesh sieve and stored in a clean plastic container for 

physical and chemical analysis.  

 

3.7.2 Seed sowing 

In petridis: Seeds were sowed for germination test on 13 June, 2016 in petridis 

where every petridis contain 25 seeds. Seeds were sowed as per treatment and 

design. Before sowing seeds were soaked in 3 levels (3 dS/m, 6 dS/m, 9 dS/m) 

of saline solution for 2 days then the seeds ware dried for 9 hours.  

 

Seedling transplanting in tob: Healthy and uniform 25 days old chilli 

seedlings were transplanted in the experimental pots on 08 July, 2016. The 

seedlings were uprooted carefully from the petrisis to avoid damage to the root 

system. This allowed an accommodation of one plants per pot. Immediately 

after planting, the seedlings were watered.  

 

3.7.3 Fertilizer application 

All the fertilizers along with half of urea were applied at the soil of tob before 

planting. After first flowering stage rest half urea fertilizer was applied. 

 

 

 



14 
 

3.7.4 Intercultural operations 

3.7.4.1 Weeding 

The crop was infested with some weeds during the early stage of crop 

establishment. Two hand weedings were done, first weeding was done at 15 

days after sowing followed by second weeding at 15 days after first weeding. 

 

3.7.4.2 Application of irrigation water 

Irrigation water was added to each tob, irrigation was done regularly with 2 

days interval up to germination. After germination irrigation was done when 

needed. 

 

 3.7.4.3 Drainage  

There was a heavy rainfall during the experimental period. Drainage system 

was properly prepared to easy and quick drained out of excess water from tob. 

 

3.7.4.4 Plant protection measures 

The crop was infested by insects and diseases, those were effectively and 

timely controlled by applying recommended insecticides and fungicides. In 

spite of Cirocarb 3G applications during final land preparation few young 

plants were damaged due to attack of mole cricket and cut worm. Cut worms 

were controlled both mechanically and spraying Darsban 29 EC @ 3%. Some 

of plants were infected by Alternaria leaf spot diseases caused by 

Alternariabrassicae. To prevent the spread of the disease Rovral @ 2 gm per 

liter of water was sprayed in the pots.  

 

3.7.5 Harvesting and post-harvest operation 

Maturity of crop was determined when 60-70% of the capsules become 

marketable. The harvesting was done up to 23 October, 2016. Capsules were 

collected at 20 days intervals. The capsules were harvested and packed, 

properly tagged and then brought to the threshing floor for recording number of 

capsules per plant and for different data. The capsules were sun dried to a 
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moisture content of 12%. Plants were uprooted 1
st
 November and sun dried 

properly. Finally capsule and stover yields of each plant were determined. 

 

3.7.6 Recording of data 

Emergences of seedlings were counted from starting to a constant number of 

seedlings of each petridis in laboratory. Tob experimental data were 

determined from 25 days of growth duration and continued until harvest. Dry 

weights of plant were collected by harvesting each plant. The following data 

were recorded during the experimentation. 

 

A. Seed quality data during priming 

1. Speed of germination (%)  

2. Germination percentage 

3. Root length  

4. Shoot length 

5. Seedling length 

6. Dry weight of seedling 

 

B. Yield and other crop characters in Tob 

1. Marketable capsules plant
-1 

(no.) 

2. Capsule length(cm) 

3. Fresh weight capsule
-1

(g) 

4. Dry weight of capsule plant
-1

(g) 

5. Dry weight plant
-1

(g) 

6. Harvest index (%) 

 

3.7.7 Detailed procedures of recording data 

A brief outline of the data recording procedure followed during the study is 

given below: 



16 
 

A. Germination and seedling growth characters in laboratory 

3.7.7.1 Speed of germination (%)  

Emerged plants were counted daily up to a constant number when germination 

stopped. 

Speed of germination = (n1/d1) + (n2/d2) + (n3/d3) + - - - - - -  

Where, n = number of germinated seeds, d= number of days. 

 

3.7.7.2 Germination percentage 

The germinated seedlings were counted and finally calculated germination 

percentage after 15 days after sowing. 

Germination percentage =    Number of total germinated seeds  ×100 

                                                   Number of total seeds sown 

3.7.7.3 Root length  

After 15 days of growth, the seedling were up rooted and washed with distilled 

water to remove the foreign particles of sand. Root length of five randomly 

selected seedlings from each replicate was measured in centimeters (cm) from 

the base of hypocotyls to the tip of the longest root with the help of meter rod. 

The average of each replication was calculated. 

 

3.7.7.4 Shoot length  

After 15 days of growth, the seedling were up rooted and washed with distilled 

water to remove the foreign particles of sand. Shoot length of five randomly 

selected seedlings from each replicate was measured in centimeters (cm) from 

the base of hypocotyls to the tip of the longest Shoot with the help of meter 

rod. The average of each replication was calculated. 

 

3.7.7.5 Seedling length 

The root length and shoot length was added to measure the seedling length. It 

was taken from the average value of five seedlings. 

3.7.7.6 Dry weight of seedling 

The seedling were uprooted and dried at the age of 15 days. The number of 

uprooted seedling counted and the average dry weight of seedling was 

calculated. 
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B. Yield and other crop characters 

3.7.7.7 Marketable capsules plant
-1

 (no.) 

The marketable capsules were collected from each plant at 20 days interval up 

to final harvest and then counted total number by adding the entire collected 

capsule from each plant. 

 

3.7.7.8 Capsules length (cm) 

The 10 capsules were selected to measure the capsule length and then averaged 

them. 

 

3.7.7.10 Fresh weight capsule
-1

(g) 

Fresh weight of ten capsules from each plant was taken and averaged them to 

get fresh weight of capsule.  

 

3.7.7.11 Capsule dry weight plant
-1

(g) 

The total capsule from each plant were dried and then weighted in every 20 

days of interval of harvest. Then make the sum to find out the total capsule dry 

weight plant
-1

.  

 

3.7.7.12 Dry weight plant
-1 

The plants were uprooted after final harvest. Then dried in sun and finally 

collected the dry weight. 

 

3.7.7.13 Harvest index 

 Harvest index denotes the ratio of economic yield (seed yield) to biological 

yield and was calculated with following formula (Donald, 1963; Gardner et al., 

1985). 
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3.8 Statistical analysis 

All the collected data were analyzed following the analysis of variance 

(ANOVA) technique using a statistical computer software IBM-SPSS (Version 

20.0) and Statistix10 the means were adjusted by Tukey‟s Test at 0.05% level 

of significance.
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CHAPTER IV 

 

RESULTS AND DISCUSSION 
 

This chapter represents the result and discussions of the present study. 

Summary of mean square values at different parameters are also given in the 

appendices from III to IX. 

 

4.1 Effect of priming with sodium chloride on chilli seed 

4.1.1 Speed of germination 

4.1.1.1 Effect on variety 

Speed of germination had a significant impact among three chilli varieties. 

BARI Morich-1(V2) showed highest speed of germination (8.24%) where Siam 

Hot (V3) produced (6.76%) and Bona (V1) produced (6.23%), respectively 

(Figure 1). This might be due to quick response of BARI Morich-1(V2) on 

priming with sodium chloride.  

 

 

V1 = Bona (Local), V2 = BARI Morich-1 (HYV), V3= Siam Hot (Hybrid).  

 

Figure 1. Effect of variety on speed of germination of chilli (LSD.05 =   

                 0.4004) 
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4.1.1.2 Effect of priming 

Speed of germination showed different response on different priming levels. 

All four combinations of priming levels are significant where S2 and S1 showed 

highest speed of germination (8.12% and 8.04%), respectively which showed 

statistically similar result. S3 showed lowest speed of germination (5.68%) in 

comparison to S2 and S1. This might be due to the different level of priming 

effect on speed of germination. Many authors have concluded that seed priming 

ameliorates the uniformity of germination (Farooq et al., 2004; Souguir et al., 

2013). 

 

 

S0=control, S1= 3dS/m saline solution (NaCl); S2= 6dS/m saline solution (NaCl), S3= 9dS/m 

saline solution (NaCl).  

 

Figure 2. Effect of priming on speed of germination of chilli (LSD.05 =  

                 0.511) 

 

4.1.1.4 Interaction effect of variety and priming 

Interaction effect of variety and priming showed significant result (Table 1). 

Where V2S2 showed highest result (9.54%) which was statistically similar with 

V2S1 (8.56%) and V1S3 showed lowest result (4.41%) which was statistically 

similar with V1S0 (5.44%) and V2S1 (5.47%). The level of seed priming is more 

high by NaCl may reduce the speed of germination. 
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Table 1. Interaction effect of variety and priming on speed of germination   

               of chilli 

 

Treatments Speed of germination (%) 

V1S0 5.44 ef 

V1S1 7.41 bc 

V1S2 7.66 bc 

V1S3 4.41 f 

V2S0 7.71 bc 

V2S1 8.56 ab 

V2S2 9.54 a 

V2S3 7.17 cd 

V3S0 6.24 de 

V3S1 8.15 bc 

V3S2 7.16 cd 

V3S3 5.47 ef 

LSD.05 1.15 

CV (%) 7.64 

V1 = Bona (Local), V2 = BARI Morich-1 (HYV), V3= Siam Hot (Hybrid); S0=control, S1= 

3dS/m saline solution (NaCl); S2= 6dS/m saline solution (NaCl), S3= 9dS/m saline solution 

(NaCl).  

 

4.1.2 Germination percentage 

4.1.2.1 Effect on variety 

Germination percentage had a significant impact among three chilli varieties. 

BARI Morich-1(V2) shown highest germination percentage (75.42%) where 

Bona (V1) produced (46.25%) and Siam Hot (V3) produced (45.83%) 

respectively (Figure 3). Here V1 and V3 showed statically similar result. BARI 

Morich-1 (V2) showed highest result due to quick response on priming with 

sodium Chloride.  

 

4.1.2.2 Effect of priming 

Germination percentage showed significant different response on different 

priming levels in chillies. Among the four priming levels S1 and S2 showed 

highest germination percentage (60.56% and 59.44%, respectively). S0 and S3 

showed lowest germination (51.66%) in comparison to S2 and S1. This might 

be due to the different level of priming effect on germination percentage. The 
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result corroborates with the findings of Basra et al (2005) and Sivritepe (2007) 

who reported that seed priming with different salts, especially NaCl, have 

shown to improve germination and growth of many crops under stressed 

conditions. 

 

 

V1 = Bona (Local), V2 = BARI Morich-1 (HYV), V3= Siam Hot (Hybrid); S0=control, S1= 

3dS/m saline solution (NaCl); S2= 6dS/m saline solution (NaCl), S3= 9dS/m saline solution 

(NaCl).  

 

Figure 3. Effect of variety and priming on germination percentage of chilli 

(LSD.05 = 8.73 and 11.15 for variety and priming, respectively) 

 

4.1.2.3 Interaction effect of variety and priming 

Interaction effect of variety and priming showed significant result (Table 2). 

Where V2S2 showed highest result (88.33%). The second highest result 

observed in case of V2S0 and V2S1 (73.33%) where V3S0 showed lowest result 

(36.67%). This might be the effect of priming  by optimum level of NaCl.   

Improvement of germination in pepper plant by priming with water and NaCl 

has also been reported (Smith and Cobb, 1991). 

 

Table 2. Interaction effect of variety and priming on germination     

               percentage of chilli 
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Treatments Germination (%) 

V1S0 45 cd 

V1S1 48.33 bcd 

V1S2 46.67 cd 

V1S3 45 cd 

V2S0 73.33 ab 

V2S1 73.33 ab 

V2S2 88.33 a 

V2S3 66.67 abc 

V3S0 36.67 d 

V3S1 60 bcd 

V3S2 43.33 cd 

V3S3 43.33 cd 

LSD.05 25.28 

CV (%) 17.38 

V1 = Bona (Local), V2 = BARI Morich-1 (HYV), V3= Siam Hot (Hybrid); S0=control, S1= 

3dS/m saline solution (NaCl); S2= 6dS/m saline solution (NaCl), S3= 9dS/m saline solution 

(NaCl).  

  

4.1.3 Root length (cm) 

4.1.3.1 Effect on variety 

Root length had a significant effect among three chilli varieties. Siam Hot (V3) 

showed highest root length (5.99 cm) where BARI Morich-1(V2) root length 

was medium (4.56 cm) and Bona(V1) root length was short (4.37 cm) (Figure 

4). This might be due to quick response of Siam Hot (V3) on priming with 

sodium Chloride. 

 

4.1.3.2 Effect of priming 

Root length exhibited significant difference on different priming levels. Among 

the priming levels S2 and S1 showed highest root length (5.48 cm and 5.32 cm, 

respectively). These two salinity levels showed statistically similar result. S0 

showed lowest root length (4.37 cm) in comparison to others. This might be 

due to the different level of priming effect on root length. 
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V1 = Bona (Local), V2 = BARI Morich-1 (HYV), V3= Siam Hot (Hybrid); S0=control, S1= 

3dS/m saline solution (NaCl); S2= 6dS/m saline solution (NaCl), S3= 9dS/m saline solution 

(NaCl).  

 

Figure 4. Effect of variety and priming on root length of chilli (LSD.05 =   

                 0.707 and 0.903 for variety and priming, respectively) 

 

4.1.3.3 Interaction effect of variety and priming 

Interaction effect of variety and priming showed significant result on root 

length of chilli (Table 3). Where V3S2 showed highest result (6.74 cm) which 

was statistically similar with  V3S,, V3S0, V2S3, V2S2, V2S1, V3S3, and V1S2 

interaction (6.16 cm, 5.98 cm, 5.00 cm, 4.72 cm, 5.47 cm,5.08 cm and 4.99 am, 

respectively). Whereas V2S0 interaction showed the lowest root length (3.15 

cm).  
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Table 3. Interaction effect of variety and priming on root length of chilli 

Treatments Root length (cm) 

V1S0 3.97 cd 

V1S1 4.33 bcd 

V1S2 4.99 a-d 

V1S3 4.20 bcd 

V2S0 3.15 d 

V2S1 5.47 abc 

V2S2 4.72 a-d 

V2S3 5.00 a-d 

V3S0 5.98 abc 

V3S1 6.16 ab 

V3S2 6.74 a 

V3S3 5.08 a-d 

LSD.05 2.04 

CV (%) 16.30 

 

V1 = Bona (Local), V2 = BARI Morich-1 (HYV), V3= Siam Hot (Hybrid); S0=control, S1= 

3dS/m saline solution (NaCl); S2= 6dS/m saline solution (NaCl), S3= 9dS/m saline solution 

(NaCl).  

 

4.1.4 Shoot length (cm) 

4.1.4.1 Effect on variety 

Shoot length had a significant effect among three chilli varieties. Siam Hot (V3) 

showed highest root length (6.81 cm) where Bona(V1) shoot length was 

medium (6.18 cm) and BARI Morich-1(V2) shoot length was short (5.04 cm). 

(Figure 5). This might be due to quick response of Siam Hot (V3) on priming 

with sodium Chloride. 

 

4.1.4.2 Effect of priming 

All four combinations of priming levels were statistically significant where S2 

and S1 showed highest shoot length (6.76 cm and 6.46 cm, respectively). S3 and 

S0 showed shorter shoot (5.50 cm and 5.31 cm, respectively) in comparison to 

S2 and S1. This might be due to the different level of priming effect on shoot 

length. 
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V1 = Bona (Local), V2 = BARI Morich-1 (HYV), V3= Siam Hot (Hybrid); S0=control, S1= 

3dS/m saline solution (NaCl); S2= 6dS/m saline solution (NaCl), S3= 9dS/m saline solution 

(NaCl).  

 

Figure 5. Effect of variety and priming on shoot length of chilli (LSD.05 =      

0.773 and 0.986 for variety and priming, respectively) 

 

4.1.4.3 Interaction effect of variety and priming 

Interaction effect of variety and priming showed significant result (Table 4). 

Interaction V3S2 and V3S1 showed highest shoot length (7.68 cm and 7.51 cm, 

respectively) which were statistically similar. On the other hand V2S3 showed 

shoot length (4.44 cm).  
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Table 4. Interaction effect of variety and priming on shoot length of chilli 

Treatments Shoot length (cm) 

V1S0  5.47 abc 

V1S1                                        6.67 a 

V1S2 6.93 ab 

V1S3  5.67 abc 

V2S0 4.83 bc 

V2S1 5.22 bc 

V2S2   5.67 abc 

V2S3                                         4.44 c 

V3S0    5.64 abc 

V3S1 7.51 a 

V3S2 7.68 a 

V3S3     6.41 abc 

LSD.05 2.23 

CV (%) 11.94 

V1 = Bona (Local), V2 = BARI Morich-1 (HYV), V3= Siam Hot (Hybrid); S0=control, S1= 

3dS/m saline solution (NaCl); S2= 6dS/m saline solution (NaCl), S3= 9dS/m saline solution 

(NaCl).  

 

4.1.5 Seedling length (cm) 

4.1.5.1 Effect on variety 

Seedling length had a significant impact among three chilli varieties. Among 

the varieties Siam Hot (V3) showed the highest seedling length (12.79 cm) 

where Bona (V1) gave medium seedling length (10.55 cm) and BARI Morich-

1(V2) gave shortest (9.62 cm) length (Figure 6). This might be due to quick 

response of Siam Hot (V3) on priming with sodium chloride. 

 

4.1.5.2 Effect of priming 

Among the four priming levels there observed a significant variation on 

seedling length of chilli where S2 and S1 showed highest seedling length (12.24 

cm and 11.78 cm, respectively). S3 and S0 showed shorter seedling (10.26 cm 

and 9.68 cm, respectively) in comparison to S2 and S1. This might be due to the 

different level of priming effect on seedling length. 
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V1 = Bona (Local), V2 = BARI Morich-1 (HYV), V3= Siam Hot (Hybrid); S0=control, S1= 

3dS/m saline solution (NaCl); S2= 6dS/m saline solution (NaCl), S3= 9dS/m saline solution 

(NaCl).  

Figure 6. Effect of variety and priming on Seedling length of chilli (LSD.05  

= 1.31 and 1.67 for variety and priming, respectively) 

 

4.1.5.3 Interaction effect of variety and priming 

Interaction effect of variety and priming showed significant result (Table 5). 

Interaction V3S2 showed tallest seedling (14.42 cm) which was statistically 

similar with V3S1, V1S2, V1S0, V3S1, V1S1 and V2S1 (13.67 cm, 11.93 cm, 11.62 

cm, 11.49 cm, 10.99 cm and 10.69, respectively). On the other hand V2S0 

interaction the shortest seedling length (7.98 cm).  

 

 

 

 

 

 

 

 

 



29 
 

Table 5. Interaction effect of variety and priming on Seedling length of   

               chilli 

 

Treatments Seedling length (cm) 

V1S0 9.43 cd 

V1S1 10.99 a-d 

V1S2 11.93 abc 

V1S3 9.86 bcd 

V2S0 7.98 d 

V2S1 10.69 a-d 

V2S2 10.38 bcd 

V2S3 9.44 cd 

V3S0 11.62 a-d 

V3S1 13.67 ab 

V3S2 14.42 a 

V3S3 11.49 a-d 

LSD.05 3.80 

CV (%) 10.91 

V1 = Bona (Local), V2 = BARI Morich-1 (HYV), V3= Siam Hot (Hybrid); S0=control, S1= 

3dS/m saline solution (NaCl); S2= 6dS/m saline solution (NaCl), S3= 9dS/m saline solution 

(NaCl).  

 

4.1.6 Dry weight of seedling (g) 

4.1.6.1 Effect on variety 

Dry weight of seedling had a significant impact among three chilli varieties. 

BARI Morich-1(V2) showed highest dry weight of seedling (0.023 g) where 

Bona(V1) dry weight of seedling was medium (0.021 g) and   Siam Hot (V3) 

dry weight of seedling was low (0.019 g) (Figure 7). This might be due to 

quick response of BARI Morich-1(V2) on priming with sodium Chloride. 

 

4.1.6.2 Effect of priming 

Dry weight of seedling showed significant variation due to different response 

on different priming levels in chilli.  Priming treatment S1 and S2 showed the 

highest dry weight of seedling (0.023 g). On the other hand S0 and S3 showed 

lower dry weight of seedling (0.019 g and 0.018 g, respectively) in comparison 

to S2 and S1. This might be due to the different level of priming effect on dry 

weight of seedling. 
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Maiti et al. (2009) studied the effect of priming on seedling vigor and 

productivity of chilli demonstrating that priming improved germination and 

seedling development. 

 

 

V1 = Bona (Local), V2 = BARI Morich-1 (HYV), V3= Siam Hot (Hybrid); S0=control, S1= 

3dS/m saline solution (NaCl); S2= 6dS/m saline solution (NaCl), S3= 9dS/m saline solution 

(NaCl).  

 

Figure 7. Effect of variety and priming on Dry weight of seedling of chilli 

(LSD.05 = 2.774E-03 and 3.50E-03 for variety and priming, 

respectively) 

 

4.1.6.3 Interaction effect of variety and priming 

Interaction effect of variety and priming showed significant result (Table 6). 

Interaction of V2S1 and V2S2 showed highest result (0.026 g) which was 

statistically similar with V1S1, V1S2, V2S0, V3S1 and V3S3 interactions. On the 

other hand V3S0 showed lowest (0.0167 g) which was statistically at per with 

V3S2, V1S0, V1S3  and V2S3.  

 

 

 

Treatment     V1         V2         V3           S0           S1           S2          S3 
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Table 6. Interaction effect of variety and priming on dry weight of  

               seedling of chilli 

 

Treatments Dry weight of seedling (g) 

V1S0 0.018 b 

V1S1 0.023 ab 

V1S2 0.024 ab 

V1S3 0.018 b 

V2S0 0.021 ab 

V2S1 0.026 a 

V2S2 0.026 a 

V2S3 0.018 b 

V3S0 0.017 b 

V3S1 0.019 ab 

V3S2 0.018 b 

V3S3 0.020 ab 

LSD.05 7.94E-03 

CV (%) 15.09 

V1 = Bona (Local), V2 = BARI Morich-1 (HYV), V3= Siam Hot (Hybrid); S0=control, S1= 

3dS/m saline solution (NaCl); S2= 6dS/m saline solution (NaCl), S3= 9dS/m saline solution 

(NaCl).  

 

4.2 Effect priming with sodium chloride on yield 

 

4.2.1 Effect of number of marketable capsule plant
-1 

4.2.1.1 Effect on variety 

Number of marketable capsule plant
-1 

had a significant impact among three 

chilli varieties. BARI Morich-1(V2) shown highest number of fruits (97) where 

Bona (V1)  produced (83) and Siam Hot(V3) produced (64) respectively (Figure 

8). This might be due to quick response of BARI Morich-1(V2) on priming 

with sodium chloride.
 

 

4.2.1.2 Effect of priming 

Number of marketable capsule plant
-1 

differs significantly on chilli capsule due 

to priming levels. Priming treatment S2 and S1 showed highest number of fruits 

yield (94 and 89, respectively). S3 and S0 showed lower number of fruits yield 

(73 and 71, respectively) in comparison to S2 and S1. This might be due to the 

different level of priming effect on number of fruits yield. Navarro et al. (2002) 
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reported similar result thet yields was increased by priming the values being 

73% and 66% for 15 and 30 mM NaCl, respectively, since the mean weight of 

marketable fruits was increased with regard to total mean weight 24%, 38% 

and 51% for control, 15 and 30 mM NaCl, respectively.  

 

 

V1 = Bona (Local), V2 = BARI Morich-1 (HYV), V3= Siam Hot (Hybrid); S0=control, S1= 

3dS/m saline solution (NaCl); S2= 6dS/m saline solution (NaCl), S3= 9dS/m saline solution 

(NaCl).  

 

Figure 8. Effect of variety and priming on number of fruits yield of chilli  

                (LSD.05 = 2.47 and 3.15 for variety and priming, respectively) 

 

4.2.1.3 Interaction effect of variety and priming 

Interaction effect of variety and priming on number of fruits yield showed 

significant variation on capsule plant
-1

 of chili (Table7). Where V2S2 showed 

highest result (111) and V3S0 showed lowest result (58).  
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Table 7. Interaction effect of variety and priming on number of fruits yield  

               of chilli 

 

Treatments number of fruits yield 

V1S0 74 d 

V1S1 94 c 

V1S2 99 bc 

V1S3  65 fgh 

V2S0 80 d 

V2S1 105 ab 

V2S2 111 a 

V2S3 92 c 

V3S0 58 h 

V3S1    67 efg 

V3S2 71 ef 

V3S3 60 gh 

LSD.05 7.15 

CV (%) 7.11 

V1 = Bona (Local), V2 = BARI Morich-1 (HYV), V3= Siam Hot (Hybrid); S0=control, S1= 

3dS/m saline solution (NaCl); S2= 6dS/m saline solution (NaCl), S3= 9dS/m saline solution 

(NaCl).  

 

4.2.2 Effect of capsule length (cm) 

4.2.2.1 Effect on variety 

Capsule length had a significant impact among three chilli varieties. The result 

revealed that Siam Hot (V3) showed highest capsule length (6.81 cm) where 

Bona (V1) produced (5.34 cm) and BARI Morich-1(V2) produced (5.28 cm) 

respectively (Figure 9). This might be due to quick response of Siam Hot (V3) 

on priming with sodium chloride or its hybridity. 

 

4.2.2.2 Effect of priming 

Capsule length varied significantly due to priming of chilli seed. Priming 

treatment S2 and S1 showed highest Capsule length (6.12 cm and 6.1 cm, 

respectively). S0 and S3 showed lowest capsule length (5.67 cm and 5.34 cm, 

respectively). This might be due to the different level of priming effect on 

capsule length.  
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V1 = Bona (Local), V2 = BARI Morich-1 (HYV), V3= Siam Hot (Hybrid); S0=control, S1= 

3dS/m saline solution (NaCl); S2= 6dS/m saline solution (NaCl), S3= 9dS/m saline solution 

(NaCl).  

 

Figure 9. Effect of variety and priming on capsule length of chilli (LSD.05 =    

0.59 and 0.76 for variety and priming, respectively) 

 

4.2.2.3 Interaction effect of variety and priming 

Interaction effect of variety and priming showed significant result (Table 8). 

Where V3S1 and V3S2 showed the highest result (7.55 cm and 7.23 cm). Which 

was significantly similar with  V3S3, V2S2, V1S1 and V1S0 interactions (6.22 

cm, 6.20 cm, 5.85 cm and 5.89 cm, respectively). Interaction of V1S3 showed 

lowest result (4.67 cm).   
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Table 8. Interaction effect of variety and priming on capsule length of     

              chilli 

 

Treatments capsule length (cm) 

V1S0 5.89 abc 

V1S1 5.85 abc 

V1S2 4.96 bc 

V1S3 4.67 c 

V2S0 5.07 bc 

V2S1 4.91 bc 

V2S2 6.20 abc 

V2S3 4.95 bc 

V3S0 6.05 bc 

V3S1 7.55 a 

V3S2 7.23 a 

V3S3 6.22 abc 

LSD.05 1.72 

CV (%) 12.55 

V1 = Bona (Local), V2 = BARI Morich-1 (HYV), V3= Siam Hot (Hybrid); S0=control, S1= 

3dS/m saline solution (NaCl); S2= 6dS/m saline solution (NaCl), S3= 9dS/m saline solution 

(NaCl).  

 

 

4.2.3 Fresh weight capsule
-1 

4.2.3.1 Effect on variety 

Fresh weight capsule
-1

 had a significant impact among three chilli varieties. 

Variety Siam Hot (V3) showed highest fresh weight capsule
-1

 (5.54 g) where 

BARI Morich-1(V2) produced (4.31 g) and Bona (V1) produced (4.08 g) 

(Figure 10). This might be due to quick response of Siam Hot (V3) on priming 

with sodium Chloride or its hybridity. 

 

4.2.3.2 Effect of priming 

Four priming levels are statistically significant where S2 and S1 showed highest 

individual capsule fresh weight (5.15 g and 4.94 g, respectively). Priming 

treatment S3 and S0 showed individual capsule fresh weight (4.40 g and 4.07 g, 

respectively) in comparison to S2 and S1. This might be due to the different 

level of priming effect on individual capsule fresh weight.  
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V1 = Bona (Local), V2 = BARI Morich-1 (HYV), V3= Siam Hot (Hybrid); S0=control, S1= 

3dS/m saline solution (NaCl); S2= 6dS/m saline solution (NaCl), S3= 9dS/m saline solution 

(NaCl).  

 

Figure 10. Effect of variety and priming on individual capsule fresh weight   

                  of chilli (LSD.05 = 0.485 and 0.62 for variety and priming,   

                  respectively) 

 

4.2.3.3 Interaction effect of variety and priming 

Interaction effect of variety and priming showed significant result (Table 9). 

Where V3S2, V3S1 and V3S3 showed highest result (5.79 g, 5.78 g and 5.76 g, 

respectively). These three showed statistically similar result. Where as V1S1, 

V2S0, V1S3, V2S3 and V1S0 showed lowest result (4.09 g, 3.81 g, 3.74 g, 3.69 g 

and 3.57 g, respectively). These five interactions showed statistically similar 

result. 
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Table 9. Interaction effect of variety and priming on fresh weight capsule
-1

    

               of chilli 

 

Treatments fresh weight capsule
-1

 (g) 

V1S0 3.57 b 

V1S1 4.09 b 

V1S2 4.90 ab 

V1S3 3.75 b 

V2S0 3.81 b 

V2S1 4.96 ab 

V2S2 4.76 ab 

V2S3 3.69 b  

V3S0 4.82 ab 

V3S1 5.78 a 

V3S2 5.79 a 

V3S3 5.76 a 

LSD.05 1.40 

CV (%) 10.96 

V1 = Bona (Local), V2 = BARI Morich-1 (HYV), V3= Siam Hot (Hybrid); S0=control, S1= 

3dS/m saline solution (NaCl); S2= 6dS/m saline solution (NaCl), S3= 9dS/m saline solution 

(NaCl).  

 

4.2.4 Dry weight of capsule plant
-1 

4.2.4.1 Effect on variety 

Dry weight of capsule plant
-1

 exerted significant variation among three chilli 

varieties.  BARI Morich-1(V2) showed highest dry weight of capsule plant
-1

 

(22.76 g) where Bona (V1) produced (22.59 g) and Siam Hot (V3) produced 

(20.63 g) respectively (Figure 11). This might be due to quick response of 

BARI Morich-1 (V2) on priming with sodium chloride.  

 

4.2.4.2 Effect of priming 

Priming treatment showed significant effect on dry weight of capsule plant
-1

 in  

chilli. Among the priming levels, S2 and S1 treatment showed highest dry  

weight of capsule plant
-1

 (25.17 g and 24.57 g, respectively). S0 and S3 showed 

lower dry weight of capsule plant
-1

 (19.34 g and 18.89 g, respectively) in 

comparison to S2 and S1. This might be due to the different level of priming 

effect on total capsule dry weight. Some authors have found an increase of fruit 
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firmness with fruit age however, increase with maturation only for saline 

treatments (Gu et al., 1999 and Tadesse et al., 2002). 

 

 

V1 = Bona (Local), V2 = BARI Morich-1 (HYV), V3= Siam Hot (Hybrid); S0=control, S1= 

3dS/m saline solution (NaCl); S2= 6dS/m saline solution (NaCl), S3= 9dS/m saline solution 

(NaCl).  

Figure 11. Effect of variety and priming on total capsule dry weight of    

                  chilli (LSD.05 = 1.16 and 1.48 for variety and priming,   

                  respectively) 

 

4.2.4.3 Interaction effect of variety and priming 

Interaction effect of variety and priming showed significant on dry capsule 

weight plant
-1

 in chilli (Table 10). Where V1S2 showed highest result (26.79 g). 

V3S2, V1S3 and V3S0 showed lowest result (18.70 g, 18.10 g and 17.90 g, 

respectively). These three interactions showed statistically similar result.  
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Table 10. Interaction effect of variety and priming on total dry weight of   

                 capsule plant
-1

 of chilli 

 

Treatments dry weight of capsule plant
-1

 (g) 

V1S0 19.91 cd 

V1S1 25.59 ab 

V1S2 26.79 a 

V1S3 18.11 d  

V2S0 20.21 cd 

V2S1 24.97 ab 

V2S2 25.99 ab 

V2S3 19.83 cd 

V3S0 17.90 d 

V3S1 23.15 bc 

V3S2 22.75 bc 

V3S3 18.71 d 

LSD.05 3.36 

CV (%) 5.81 

V1 = Bona (Local), V2 = BARI Morich-1 (HYV), V3= Siam Hot (Hybrid); S0=control, S1= 

3dS/m saline solution (NaCl); S2= 6dS/m saline solution (NaCl), S3= 9dS/m saline solution 

(NaCl). 

 

4.2.5 Dry weight plant
-1 

4.2.5.1 Effect on variety 

Dry weight plant
-1

 had a significant impact among three chilli varieties.  BARI 

Morich-1(V2) showed highest dry weight of plant (82.03 g) where Siam Hot 

(V3) produced (77.74 g) and Bona (V1) produced (76.09 g) respectively (Figure 

12). This might be due to quick response of BARI Morich-1(V2) on priming 

with sodium chloride.  

 

4.2.5.2 Effect of priming 

Dry weight plant
-1

 showed significant variation among the different priming 

treatments. Priming treatment S2 and S1 showed highest dry weight plant
-1

 

(84.66 g and 84.02 g, respectively). On the other hand treatment S3 and S0 

showed dry weight of plant (77.07 g and 68.74 g, respectively) in comparison 

to S2 and S1. This might be due to the different level of priming effect on dry 

weight plant
-1

.  
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V1 = Bona (Local), V2 = BARI Morich-1 (HYV), V3= Siam Hot (Hybrid); S0=control, S1= 

3dS/m saline solution (NaCl); S2= 6dS/m saline solution (NaCl), S3= 9dS/m saline solution 

(NaCl).  

 

Figure 12. Effect of variety and priming on dry weight plant
-1

 of chilli    

                  (LSD.05 = 1.49 and 1.90 for variety and priming, respectively) 

    

4.2.5.3 Interaction effect of variety and priming 

Interaction effect of variety and priming showed significant variation on dry 

weight plant
-1

 of chilli (Table 11). The data revealed that interaction V2S2 

showed highest dry weight plant
-1

 (89.33 g) which was statistically similar with 

V2S1 (88.11 g). On the other hand V1S0 dry weight plant
-1

 (65.63g) which was 

statistically similar V3S0 (68.77 g) in chilli. 
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Table 11. Interaction effect of variety and priming on dry weight plant
-1

  

                 of chilli 

 

Treatments dry weight plant
-1

 (g) 

V1S0 65.63 g 

V1S1 81.77 bc 

V1S2 82.30 b 

V1S3 74.67 de 

V2S0 71.83 ef 

V2S1 88.12 a  

V2S2 89.33 a 

V2S3 78.83 bcd 

V3S0 68.77 fg 

V3S1 82.16 b  

V3S2 82.33 b 

V3S3 77.70 cd 

LSD.05 4.32 

CV (%) 2.16 

V1 = Bona (Local), V2 = BARI Morich-1 (HYV), V3= Siam Hot (Hybrid); S0=control, S1= 

3dS/m saline solution (NaCl); S2= 6dS/m saline solution (NaCl), S3= 9dS/m saline solution 

(NaCl).  

 

4.2.6 Harvest index 

4.2.6.1 Effect on variety 

Harvest index varied significant among three chilli varieties. Among the tested 

varieties Bona (V1) showed highest harvest index (29.62%) where BARI 

Morich-1(V2) produced (27.69%) and Siam Hot (V3) produced (26.48%) 

(Figure 13). This might be due to quick response of Bona (V1) on priming with 

sodium chloride.  

 

4.2.6.2 Effect of priming 

Harvest index showed different response on different priming levels (Figure 

13). Harvest indes data presented in (figure 13) showed a gradual increase with 

the increment of salinity concentration upto S2 treatments. A further increase of  

salinity reduced the harvest index value significantly. However, priming levels 

S2 and S1 showed highest harvest index (29.77% and 29.28%, respectively). 

Whereas treatment S0 and S3 showed the lower harvest index (28.17% and 
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24.51%, respectively) in comparison to S2 and S1. This might be due to the 

different level of priming effect on harvest index.  

 

 

V1 = Bona (Local), V2 = BARI Morich-1 (HYV), V3= Siam Hot (Hybrid); S0=control, S1= 

3dS/m saline solution (NaCl); S2= 6dS/m saline solution (NaCl), S3= 9dS/m saline solution 

(NaCl).  

 

Figure 13. Effect of variety and priming on harvest index of chilli (LSD.05 =   

                  1.54 and 1.98 for variety and priming, respectively)  

 

4.2.6.3 Interaction effect of variety and priming 

Interaction effect of variety and priming showed significant variation on 

harvest index of chilli. Data presented in table showed that V1S2 interaction 

gave highest result harvest index (32.56%) whiuch was statiostically similar 

with all the interactions except V1S3, V2S3, V3S0, V3S2 and V3S3 interactions. 

On the other hand V3S3 interaction showed the lowest harvest index 24.08% 

which was followed by V1S3 interaction (24.26%). 
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Table 12. Interaction effect of variety and priming on harvest index of  

                 chilli 

 

Treatments harvest index (%) 

V1S0 30.35 abc 

V1S1 31.32 ab 

V1S2 32.56 a 

V1S3 24.26 e 

V2S0 28.15 a-e 

V2S1 28.34 a-e 

V2S2 29.09 a-d 

V2S3 25.19 de 

V3S0 26.03 cde 

V3S1 28.19 a-e 

V3S2 27.62 b-e 

V3S3 24.08 e 

LSD.05 4.98 

CV (%) 5.96 

V1 = Bona (Local), V2 = BARI Morich-1 (HYV), V3= Siam Hot (Hybrid); S0=control, S1= 

3dS/m saline solution (NaCl); S2= 6dS/m saline solution (NaCl), S3= 9dS/m saline solution 

(NaCl).  
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CHAPTER V 

 

SUMMARY AND CONCLUSION 
 

The experiment was conducted at the net house of Agronomy field, Sher-e-

Bangla Agricultural University, Dhaka-1207 during the period from June to 

October, 2016 to find out the influence of halo priming on growth and yield 

of three chilli varities. The experiment comprised with two factors-viz. factor 

A. variety-3, Bona (local) (V1), BARI Morich-1 (HYV) (V2) and Siam Hot 

(hybrid) (V3) and factor B. priming-4, 0 (Control) (S0), 3 dS/m (S1), 6 dS/m 

(S2), 9 dS/m (S3). The experiment was conducted following CRD design with 

three replications. The present investigation indicated that the seed priming 

with sodium chloride on different varieties had a positive effect on germination 

and reproductive development as well as yield of chilli.   

 

In case of priming on laboratory speed of germination (%), germination 

percentage and dry weight of seedling showed the highest result in case of 

BARI Morich-1 (HYV).  Whereas Siam Hot (hybrid) showed the lowest result. 

Priming treatment S2 (6 dS/m) gave highest result for speed of germination 

(%), root length, shoot length, and seedling length and give lowest for S3 (9 

dS/m). 

 

Germination percentage was highest values for V2 (75.42%) and lowest for V3 

(45.83%). In case of priming highest values obtained for S1 (60.56%) and 

lowest for S3 and S0 (51.63%). Dry weight of seedling was highest values for 

V2 (0.023 g) and lowest for V3 (0.019 g). In case of priming highest values 

obtained for S1 and S2 (0.023 g) and lowest for S3 (0.018 g). 

 

In case interaction of variety and priming all treatments showed significant 

result on laboratory. Where V2S2 was highest for speed of germination (9.54 

%), V2S2 for germination percentage (88.33 %), V3S2 for root length (6.74 cm), 
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V3S1 for shoot length (7.51 cm), V3S2 for seedling length (14.42 cm) and V2S2 

for dry weight of seedling (0.026). 

 

In case of priming on tob number of fruit plant
-1

, dry weight of capsule
-1

 and 

dry weight plant
-1

 showed the highest result in case of BARI Morich-1 (HYV). 

Whereas Siam Hot (hybrid) showed the lowest result. Priming treatment S2 (6 

dS/m) gave highest result for number of fruit plant
-1

, capsule length, capsule 

fresh weight, total capsule dry weight, dry weight of plant and harvest index 

and give lowest for S3 (9 dS/m). 

 

Number of fruit plant
-1 

was highest for V2 (97) and lowest for V3 (64). In case 

of priming highest values obtained for S2 (94) and lowest for S0 (71). Total 

capsule dry weight
 
was highest for V2 (22.76g) and lowest for V3 (20.63g). In 

case of priming highest values obtained for S2 (25.17g) and lowest for S3 

(18.89g). Harvest index
 
was highest for V1 (29.62%) and lowest for V3 

(26.48%). In case of priming highest values obtained for S2 (29.77%) and 

lowest for S3 (24.51%).  

 

In case interaction of variety and priming all treatments showed significant 

result on tob experiment. Where V2S2 was highest for number of fruit yield 

(111), V3S2 for capsule length (7.23 cm), V3S2 for fresh weight capsule
-1

 (5.79 

cm), V1S2 for dry weight of capsule plnat
-1 

(26.79 g), V2S2 for dry weight plnat
-

1 
(89.33 g) and V1S2 for harvest indesx (32.56 %). 

 

Above results revealed that priming with sodium chloride in BARI Morich-1 

(HYV) increased the germination, seedling growth and yield. The highest value 

of vegetative growth and yield contributing character like the number of fruit, 

capsule dry weight, capsule length, capsule fresh weight and harvest index 

explained that dry matter increased by V2 (BARI Morich-1) due to the priming 

did transform into the reproductive organs. Furthermore, probably the dry 
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matter produced by the priming contributed to the vegetative growth and was 

enough to be partitioned into yield components.  

 

To have a clear idea, we should continue the study furthermore by alternating 

the level sodium chloride for priming. So further study should be carried out to 

verify optimum level of sodium chloride for priming. Therefore, it can be 

concluded that the priming with sodium chloride had a positive impact on 

BARI Morich-1 (HYV) of chilli. 
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APPENDICES 

 

 

Appendix I. Monthly record of air temperature, relative humidity and rainfall of 

the experimental site during the period of June, 2016 to October 

2016 

 

Month Air temperature (
0
C) Relative humidity (%) Rainfall 

(mm)  

(total) 

Maximum Minimum Maximum Minimum 

June 34.1 22.4 86.4 51.8 247 

July 33.3 21.2 84.6 49.2 225 

August 32.4 19.2 80.2 46.4 202 

September 28.4 18.4 75.2 39.2 65.60 

October 25.2 16.3 60.2 35.6 12.5 

Source: SAU mini weather station, Sher-e-Bangla Agricultural University, Dhaka-

1207, Bangladesh 

 

 

 

 

Appendix II. Soil test result of the experimental field reported by Soil Resources 

Development Institute (SRDI), Khamarbari, Farmgate, Dhaka 

 

Element Levels in the soil plot 

pH 5.9 

N 0.071% 

K 0.31 meq/100g soil 

Ca 6.36 meq/100g soil 

P 14.04 µg/g soil 

S 15.16 µg/g soil 

B 0.30 µg/g soil 
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Plate 1. Priming with sodium chloride in laboratory and seed sowing in petridish 
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Plate 2. Seedling in laboratory and preparation of tob 
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Plate 3. Chilli plant with fruit 
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Plate 4. Green and ripe capsule at harvest 

 

 


