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EFFECT OF MAGNESIUM ON GROWTH AND YIELD OF 

MUSTARD (Brassica napus) 

 
ABSTRACT 

 
 

 The experiment was conducted at the Sher-e-Bangla Agricultural University Farm, 

Dhaka, Bangladesh during November 2019 to February 2020 to evaluate the 

performance of different doses of Mg fertilizer on growth and yield of mustard (BARI 

Sharisa-18) in respect of growth and yield performance. Single factors Randomized 

Complete Block Design was followed with seven treatments having unit plot size of 

3m x 1.5m (4.5 m2) and replicated thrice. The treatments were T0= Control, T1= 02 kg 

(Mg) ha-1, T2 = 04 kg (Mg) ha-1, T3 = 06 kg  (Mg) ha-1, T4 = 08 kg (Mg) ha-1, T5= 09 

kg (Mg) ha-1 and T6= 10 kg (Mg) ha-1. Magnesium showed positive effect on the 

different plant characteristics. The tallest plant (92.67cm) was found in T6 treatment, 

which was higher over control (T0) treatment (74.67cm). Number of siliqua per plant 

was found maximum (65) in T6 treatment and minimum (37.33) in T0 treatment. 

Number of branches per plant insignificantly varied with different characters (highest 

8.671 in T6 treatment and lowest T0 treatment). Number of leaves per plant, seed per 

siliqua, length of siliqua, weight of thousand seed, seed yield, Stover yield (t/ha), 

biological yield (t/ha) and harvest index (%) were highest in T6 (14), T6 (50.33), T6 

(25), T6 (7.67 cm), T6 (4.03g), T6 (1.457 t/ha), T6 (2.609 t/ha), T6 (4.066 t/ha) and T6 

(35.83%) respectively and the lowest was recorded in T0 (4.67), T0 (39), T0 (14.33), T0 

(4.33 cm), T0 (2.167 g), T0 (0.861 t/ha), T0 (1.845), T0 (2.706 t/ha) and (31.83%) 

respectively. Based on the results it can be concluded that, 10 kg (Mg) ha-1 showed 

comparatively high yield for the production of mustard. 
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CHAPTER I 

INTRODUCTION 

 
 

Mustard (Brassica napus) belongs to the Brassicaceae family which is also known 

as Cruciferae. There are about 100 species of Brassica (Baily, 1949) of which 

Brassica campestris, B. juncea, B. napus, B. nigra and B. alba are commercially 

important (Thakur, 1979). However, Brassica napus is a high yielding one (BINA, 

2004). It is one of the most important oil seed crops throughout the world after 

soybean and groundnut (FAO, 2014). It is originated in Southern Europe from 

where it was introduced into Asia and Africa (Downey Roblelen, 1989). In 

Bangladesh, oil seed mustard is the number one edible oil crop, covering about 80% 

of the total oil crops area and contributing to more than 71% of the total oil crop 

production (BBS, 2019). 

Mustard covers about 61.2% of the total acreage under oil seed and 52.6% of the 

total oil seed production in Bangladesh (BBS, 2019). Edible oil is an essential 

integral part of the daily diet of the people in Bangladesh. Fats and oils are available 

from different sources like animal and plant. Animal fats are derived from milk, 

ghee, butter, etc. but compared to the oil obtained from various oil crops these are 

very costly. Oil from plants is easily digestible and its nutrition quality is better than 

that of animal fats. More energy is supplied by plant products than by animal 

products. For example, oil extracted from coconut, groundnut or mustard supplies 

900 kilocalories (energy) as against butter and fist which provide 729 and 273 

kilocalories respectively. It is evident that vegetable oil which may be obtained 

from plant sources by cultivation of oil crops is no less important than animal fat 

for energy. 

Mustard seeds contain 40-45 % oil and 20-25 % protein. It also serves as an 

important raw material for industrial use such as in soaps, paints, varnishes, hair 

oils, lubricants, textile auxiliaries, pharmaceuticals etc. Fats and oils are available 

from different sources like animal and plant. Animal fats are derived from milk, 
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ghee, butter, etc. but compared to the oil obtained from various oil crops these are 

very costly. Oil from plants is easily digestible and its nutrition quality is better than 

that of animal fats. Bangladesh is suffering from acute shortage of edible oil in 

terms of domestic production. About two thirds of the total edible oil consumed in 

the country is imported. Although the domestic production has considerably 

increased the deficiency has not reduced due to increased requirement of edible oil. 

Edible oil is an essential integral part of the daily diet of the people in Bangladesh. 

Fats and oils are available from different sources like animal and plant. Animal fats 

are derived from milk, ghee, butter, etc. but compared to the oil obtained from 

various oil crops these are very costly. Oil from plants is easily digestible and its 

nutrition quality is better than that of animal fats. More energy is supplied by plant 

products than by animal products. For example, oil extracted from coconut, 

groundnut or mustard supplies 900 kilocalories (energy) as against butter and fist 

which provide 729 and 273 kilocalories respectively. 

It is evident that vegetable oil which may be obtained from plant sources by 

cultivation of oil crops is no less important than animal fat for energy. Bangladesh 

is suffering from acute shortage of edible oil in terms of domestic production. About 

two thirds of the total edible oil consumed in the country is imported. Although the 

domestic production has considerably increased the deficiency has not reduced due 

to increased requirement of edible oil. 

Bangladesh is facing a huge deficit of edible oil. In view of the importance of this 

crop, attention has to be given to increase its production in order to meet the huge 

shortage of cooking oil in the country. According to the National Nutrition Council 

(NNC) of Bangladesh the recommended dietary allowance (RDA) is estimated to 

be 6gm oil capita/day for a diet with 2700 Kcal (NNC, 1984). On this RDA basis, 

Bangladesh requires 0.29 million tons of oil equivalent to 0.8 million tons of oil 

seeds for nourishing her people. The soils of Bangladesh have recently been found 

to be deficient in secondary macro nutrient elements due to the use of non-judicious 

chemical fertilizers, such as Urea, TSP, MP, higher cropping intensity, without 
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proper replenishment of nutrients. For this reason, Mg, S, B and Zn deficiencies are 

being observed in many parts of the country (Islam and hossain, 1993). 

Mustard shows a high efficiency in the magnesium uptake because of a high influx- 

rate through the root hairs (Föhseand Claasen, 1991; Delland Huang, 1977). It is 

obvious that mustard needs a low Mg-supply to build up a high content of high 

energy containing oil (Orlovius and Kirkby, 2013). 

Although magnesium is one of the most important nutrients; involved in many 

enzyme activities and the structural stabilization of tissues; Its importance as a 

macronutrient ion has been overlooked in recent decades by botanists and 

agriculturists; who did not regard Mg deficiency in plants as a severe health 

problem. (Russel and Appleyapd, 1915), 149 affect seed germination, cell wall 

division, flowering, fruiting, synthesis of fat, starch and in fact most biochemical 

activities (Singh and Singh, 2012). Magnesium fertilization is of prime importance 

for normal growth and development of plants due to its vital role in chlorophyll 

synthesis and involvement in various physiological and metabolic processes of the 

plant (Mehta et al., 2005). Magnesium has an important role in the process of 

photosynthesis of plants (Arnon, 1953). 

The present study pertains to the effects of treatment to the seeds of one Brassica 

juncea L. variety BARI Sharisha 18 with Mg (MgO2) and MgSO4 in varying 

concentrations (i.e., 5.0 to 10mM). It is likely that the effect of Mg metabolism is 

stronger in oilseed crops. On the other hand, optimum population plays an 

important role in producing higher yield. Population density thus influences yield 

and yield contributing characters in mustard production. In addition, the fertilizer 

requirement with different population densities for maximum growth and yield of 

newly developed mustard variety BARI Sharisha 18 is not much investigated. With 

a view to determining the effect of Mg on growth and yield of this new variety, a 

field study was conducted with the following objectives: 

1. To examine the effect of Mg on growth and development of BARI Sharisha- 

18 and; 
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2. To determine the suitable level of Magnesium for the maximum yield of 

BARI Sharisha-18. 
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CHAPTER II 

REVIEW OF LITERATURE 

Mustard is one of the important oil crops in Bangladesh and also in many other 

countries of the world. Researches are going on in home and abroad to maximize 

the yield of mustard. However, a very few researches work related to growth, yield 

and development of mustard have been carried out in our country. Variety and 

nutrient management play an important role in improving mustard yield. But 

research works related to variety and source of nutrients as a management practices 

especially use of Mg on mustard are limited in Bangladesh context. However, some 

of the important and informative works and research findings related to the variety 

and Mg so far been done at home and abroad have been reviewed in this chapter 

under the following headings; 

2.1. Effect of Macro nutrient on Mustard 

 
2.1.1 Plant height (cm) 

 

An experiment was conducted by Barman et al. (2016) at Bangladesh Agricultural 

University, Mymensingh to find out the appropriate fertilizer dose and best variety 

5 on the yield and oil content of mustard. The experiment consisted of four fertilizer 

treatments viz., 0 fertilizer dose (control), 50% of recommended fertilizer dose, 

100% recommended fertilizer dose and 150% of recommended fertilizer dose and 

three varieties viz. BINA Sarisha-5, BINA Sarisha-8, Tori-7. Results revealed that 

variety had significant effect on plant height and the best result of the above 

characters was recorded in 100% recommended fertilizer dose in combination with 

BINA Sarisha-8. 

Hakim et al. (2014) evaluated two varieties (Early Mustard and S-9) were against 

six Zn levels and reported that S-9 ranked 1st with 216.50 cm plant height, while 

variety Early Mustard resulted 186.56 cm plant height. 

Mamun et al. (2014) evaluated the effect of variety (BARI Sarisha-13, BARI 

Sarisha-15, BARI Sarisha-16 and SAU Sarisha-3) and different plant densities on 
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growth and yield of rapeseed mustard under rainfed conditions at Sher-e-Bangla 

Agricultural University, Dhaka, Bangladesh and observed that BARI Sarisha-13 

performed well in terms of plant height. 

Sinha et al. (2003) fertilized rapeseed cv. B-9 plants with 0, 30 and 60 kg N ha-1 

under irrigated or non-irrigated condition in a field experiment. They observed that 

plant height increased with increasing rate of nitrogen and were higher under 

irrigated than nonirrigated condition. Singh et al. (2002) also reported that mustard 

plant height increased significantly with successive increase in nitrogen up to 120 

kg ha-1. 

BARI (1999) conducted a trial in two different regions of Bangladesh, at Joydebpur 

& Ishwardi to justify the effect of N on yield of mustard. The experiment conducted 

with 3 levels of nitrogen (0, 120, 160 k ha-1) and plant height (cm) was found 87.78, 

113.94, 106.46 at Joydebpur and 90.79, 118.46, 113.69 cm at Ishwardi respectively. 

The highest plant height was found in both the location at 120 Kg N ha-1. Islam 

and Mondal (1997) showed that application of nitrogen at the rate of 0, 100, 200, 

300 kg ha-1, the maximum plant height of rapeseed was found 93.6 cm at 300 kg 

N ha-1. 

Chaubey et al. (2000) and Dubey et al. (1997) worked on groundnut and linseed 

respectively and stated that the increase in plant height as observed in the 

experiment may be due to the favorable effects of magnesium on N-metabolism 

and consequently on the vegetative growth of soybean plant. 

Majnoun-Hosseini et al. (2006) and Mobasser et al. (2006) suggested that with 

decrease in planting space and use of nitrogen fertilizer the plant height would be 

increased. 

Mir et al. (2000) noted in an experiment that fertilizer dose had significant effect 

on the yield and yield contributing characters of mustard. The maximum height of 

plant, number of primary branches, weight of seed plant-1, dry matter weight of 

plants and the yield of seed were obtained highest at the rate of 78.46 kg N ha-1. 
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2.1.2 Branches plant-1 

 
Hakim et al. (2014) evaluated two varieties (Early Mustard and S-9) were against 

six Zn levels and reported that S-9 ranked 1st with 10.84 branches plant-1, while 

variety Early Mustard resulted 9.25 branches plant-1. Similarly, Mamun et al. 

(2014) reported that BARI Sarisha-13 performed well in terms of branches plant-1 

(6.14) when evaluated the mustard varieties BARI Sarisha-13, BARI Sarisha-15, 

BARI Sarisha-16 and SAU Sarisha-3 in different plant densities on growth and 

yield of rapeseed mustard under rainfed conditions at Sher-e-Bangla Agricultural 

University, Dhaka, Bangladesh. 

An experiment was conducted by Barman et al. (2016) at the Agronomy Field 

Laboratory and Department of Biochemistry and Molecular Biology, Bangladesh 

Agricultural University, Mymensingh to find out the appropriate fertilizer dose and 

best variety on the yield and oil content of mustard. The experiment consisted of 

four fertilizer treatments viz., 0 fertilizer dose (control), 50% of recommended 

fertilizer dose, 100% recommended fertilizer dose and 150% of recommended 

fertilizer dose and three varieties viz. BINA Sarisha-5, BINA Sarisha-8, Tori-7. 

Results revealed that variety had significant effect on number of branches plant-1 

and the best result of the above characters was recorded in 100% recommended 

fertilizer dose in combination with BINA Sarisha-8. 

A field experiment was conducted by Singh et al. (2017) at Faizabad, Uttar Pradesh, 

India, to assess the response of different mustard varieties (Vardan, Narendra Rai- 

1 and Narendra Ageti Rai-4 to different nutrient combinations under late sown 

condition during winter (rabi) season. Results revealed that among the different 

varieties, Narendra Rai-1 being at par with Vardan recorded significantly higher 

primary branching over Narendra Ageti Rai- 4. 

Tripathi (2003) conducted an experiment in Uttar Pradesh, India in 1994-95 and 

1995-96 to investigate the effects of N levels (80, 120, 160 and 200 kg ha-1) on the 

growth, yield and quality of Indian mustard cv. Varuna. Nitrogen was applied at 3 

equal splits, at sowing, at first irrigation and at 60 days after sowing. Results showed 

that all the yield characters except number of branch increased with increasing N 
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levels up to 160 kg N ha-1, The number of branches per plant increased up to 200 

kg N ha-1. Net returns were maximum (Rs. 19000 ha-1) at 160 kg N ha-1because 

seed yield was also maximum at this N rate. The benefit: cost ratio increased up to 

160 kg N ha-1. 

2.1.3 Days to flowering 

 

Karim et al. (2000) stated that mustard varieties showed significant influence in 

terms of days to flowering and they found maximum days to flowering in J-3023 

variety. 

BARI (2001) concluded that there was significant variation days to flowering of 

mustard found in different varieties and highest days to flowering (32 days) was 

found in Jamalpur-1 variety and lowest in BARI Sarisha-10. 

Mamun et al. (2014) evaluated the effect of variety and different plant densities on 

growth and yield of rapeseed mustard under rainfed conditions at Sher-e Bangla 

Agricultural University, Dhaka, Bangladesh. Four varieties (BARI Sarisha-13, 

BARI Sarisha-15, BARI Sarisha-16 and SAU Sarisha-3) and four plant densities 

were applied during the course of study and reported that BARI Sarisha-13 

produced early flower than the others. 

An experiment was conducted by Barman et al. (2016) at the Agronomy Field 

Laboratory and Department of Biochemistry and Molecular Biology, Bangladesh 

Agricultural University, Mymensingh to find out the appropriate fertilizer dose and 

best variety on the yield and oil content of mustard. The experiment consisted of 

four fertilizer treatments viz., 0 fertilizer dose (control), 50% of recommended 

fertilizer dose, 100% recommended fertilizer dose and 150% of recommended 

fertilizer dose and three varieties viz. BINA Sarisha-5, BINA Sarisha-8 and Tori-7. 

Results revealed that variety had significant effect on days to flowering. 

2.1.4 Number of siliquae plant-1 

 
Hakim et al. (2014) evaluated two varieties (Early Mustard and S-9) were against 

six Zn levels and reported that S-9 ranked 1st with 581.11 pods plant-1, while variety 
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Early Mustard resulted 484.67 pods plant-1. On the other hand Mamun et al. (2014) 

reported that BARI Sarisha-13 performed well in terms of siliqua plant-1 (126.90) 

when they evaluated four varieties (BARI Sarisha-13, BARI Sarisha-15, BARI 

Sarisha-16 and SAU Sarisha-3) and four plant densities under rainfed conditions at 

Sher-e-Bangla Agricultural University, Dhaka, Bangladesh. were applied during 

the course of study. 

An experiment was conducted by Barman et al. (2016) at Bangladesh Agricultural 

University, Mymensingh to find out the appropriate fertilizer dose and best variety 

on the yield and oil content of mustard. The experiment consisted of four fertilizer 

treatments viz., 0 fertilizer dose (control), 50% of recommended fertilizer dose, 

100% recommended fertilizer dose and 150% of recommended fertilizer dose and 

three varieties viz. BINA Sarisha-5, BINA Sarisha-8 and Tori-7. Results revealed 

that variety had significant effect on number of siliqua plant-1 and the best result of 

the above characters was recorded in 100% recommended fertilizer dose in 

combination with BINA Sarisha-8. 

Khan et al. (2003) observed that cycocel at 400 ppm + 60 kg N ha-1 and ethrel at 

200 ppm + 80 kg N ha-1 enhanced leaf photosynthetic rate, water use efficiency, 

leaf area and leaf dry mass 80 days after sowing. The highest stem, pod and plant 

dry mass were noted 120 days after sowing. At maturity, pod number and seed yield 

increased. 

2.1.5 Siliqua length 

 
Hussain et al. (2008) conducted an experiment to show the effect of boron 

application on yield and yield attributes of different mustard varieties. The 

experiment involved five boron levels and three mustard varieties viz. BARI 

sharisha-8, BARI sharisha-9 and BARI sharisha-11. BARI sharisha-11 and BARI 

sharisha-8 performed better in terms of siliqua length. 

An experiment was conducted by Barman et al. (2016) at the Bangladesh 

Agricultural University, Mymensingh to find out the appropriate fertilizer dose and 

best variety on the yield and oil content of mustard. The experiment consisted of 
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four fertilizer treatments. Results revealed that variety had significant effect on 

siliqua length (cm) and the best result of the above character was recorded in 100% 

recommended fertilizer dose in combination with BINA Sarisha-8. 

Mostafa et al. (2016) conducted an experiment of rapeseed-mustard at the 

Agronomy Research field of Sylhet Agricultural University, Sylhet, during the Rabi 

season to identify the suitable short durable variety for utilizing the fallow land of 

Sylhet region that remain fallow after harvest of T. Aman rice. Eight varieties 

(Improved Tori, TS-72, BARI Sarisha-8, BARI Sarisha-9, BARI Sarisha-12, BARI 

Sarisha-14, BARI Sarisha-15, and Binasarisha-4) and four promising lines (BC- 

05115 Y, BC-05117 Y, BC-05118 Y and Nap-205) of rapeseed-mustard were 

evaluated. Results indicated that, the variety Improved Tori, BARI Sharisa-8, BARI 

Sharisa-14 and BARI Sharisa-15 showed highly significant and positive correlation 

in seed yield with siliqua plant-1. 

2.1.6 Number of seeds siliqua-1 

 

Laxminarayana and Pooranchand (2000) found no significant variations in seeds 

siliqua-1 among the cultivars. Das et al. (1999) reported that MM 7 (Mutant) 

produced the highest number of seeds siliqua-1 (29.2) followed by MM 20 (Mutant) 

(28.0) and Bina sarisha-4 (27.8) at Dinajpur. 

Mamun et al. (2014) evaluated the effect of variety and different plant densities on 

growth and yield of rapeseed mustard under rainfed conditions at Sher-e-Bangla 

Agricultural University, Dhaka, Bangladesh. Four varieties (BARI Sarisha-13, 

BARI Sarisha-15, BARI Sarisha-16 and SAU Sarisha-3) and four plant densities 

were applied during the course of study and reported that BARI Sarisha-13 

performed well in terms of seeds siliqua-1 (25.36). 

An experiment was conducted by Barman et al. (2016) at Bangladesh Agricultural 

University, Mymensingh to find out the appropriate fertilizer dose and best variety 

on the yield and oil content of mustard. The experiment consisted of four fertilizer 

treatments viz., 0 fertilizer dose (control), 50% of recommended fertilizer dose, 

100% recommended fertilizer dose and 150% of recommended fertilizer dose and 
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three varieties viz. BINA Sarisha-5, BINA Sarisha-8, Tori-7. Results revealed that 

variety had significant effect on number of seeds siliqua-1, and the best result of the 

above characters was recorded in 100% recommended fertilizer dose in 

combination with BINA Sarisha-8. 

2.1.7 Thousand seed weight 

 

Bani Saeedi (2001) stated that nitrogen, by reducing flower abscission and 

consequently affecting thousand-seed weight (TSW), increasing the number of 

siliqua per unit area and decreasing the number of seeds siliqua-1, caused more seed 

yield per hectare. 

Chauhan, et al. (1995) and Cheema et al. (2001) both stated that the number of 

seeds per siliquae and thousand-seed weight (TSW) were significantly increased 

with increasing levels of nitrogen fertilizer application. 

BARI (2001) concluded that there was significant variation in 1000-seed weight of 

mustard found in different varieties and highest weigh of 1000-seed was found in 

Jamalpur-1 variety and lowest in BARI Sarisha-10. 

Karim et al. (2000) stated that cultivars showed significant influence in weight of 

thousand seeds. They found higher weight of 1000-seed in J-3023 (3.43 g), J-3018 

(3.42 g) and J-4008 (3.50 g). 

Mamun et al. (2014) evaluated the effect of variety and different plant densities on 

growth and yield of rapeseed mustard under rainfed conditions at Sher-e Bangla 

Agricultural University, Dhaka, Bangladesh. Four varieties (BARI Sarisha-13, 

BARI Sarisha-15, BARI Sarisha-16 and SAU Sarisha-3) and four plant densities 

were applied during the course of study and reported that BARI Sarisha-13 

performed well in terms of 1000 seed weight (4.00) considering the other variety. 

Mostafa et al. (2016) conducted an experiment of rapeseed-mustard at the 

Agronomy Research field of Sylhet Agricultural University, Sylhet, during the Rabi 

season to identify the suitable short durable variety for utilizing the fallow land of 

Sylhet region that remain fallow after harvest of T. Aman rice. Eight varieties 
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(Improved Tori, TS-72, BARI Sarisha-8, BARI Sarisha-9, BARI Sarisha-12, BARI 

Sarisha-14, BARI Sarisha-15, and Binasarisha-4) and four promising lines (BC- 

05115 Y, BC-05117 Y, BC-05118 Y and Nap-205) of rapeseed-mustard were 

evaluated. Results recorded results indicated that, the variety Improved Tori, BARI 

Sharisa-8, BARI Sharisa-14 and BARI Sharisa-15 showed highly significant and 

positive correlation in seed yield with 1000 seed weight of mustard. 

An experiment was conducted by Barman et al. (2016) at Bangladesh Agricultural 

University, Mymensingh to find out the appropriate fertilizer dose and best variety 

on the yield and oil content of mustard. The experiment consisted of four fertilizer 

treatments viz., 0 fertilizer dose (control), 50% of recommended fertilizer dose, 

100% recommended fertilizer dose and 150% of recommended fertilizer dose and 

three varieties viz. BINA Sarisha-5, BINA Sarisha-8 and Tori-7. Results revealed 

that variety had significant effect on 1000 seed weight and the best result of the 

above characters was recorded in 100% recommended fertilizer dose in 

combination with BINA Sarisha-8. 

2.1.8 Seed yield 

 
Pooran et al. (2000) studied 6 cultivars of mustard and observed that among the 

mustard cultivars, GM-1 gave the highest seed yield (1050 kg ha-1) followed by 

Kranti and Pusa Bold (790 and 760 kg ha-1, respectively) and Varuna and Sita 

produced comparable yields (680 and 610 kg ha-1, respectively). 

Behera et al. (2002) conducted a field experiment to study the effect of plant 

population and sulfur levels on yield of mustard (B. juncea) and found interaction 

effects of variety and plant population significant on pooled seed yield and recorded 

the maximum seed yield at the intermediate population level of 14.8 plants m-2. 

BARI (2001) showed that seed yield and other yield contributing characters 

significantly varied among the varieties. Rahman (2002) stated that yield variation 

existed among varieties and the highest seed yield was observed in BARI Sarisha- 

7, BARI Sarisha-8 and BARI Sarisha11 (2.00-2.50 t ha-1) and lowest yield in variety 

Tori-7 (0.95-1.10 t ha-1). 
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Prasad et al. (2003) stated that N at 30 kg ha-1 + P at 20 kg ha-1 + Zn at 5 kg ha-1, 

and at 60 kg ha-1 + P at 30 kg ha-1 + S at 20 kg ha-1 produced the highest growth, 

yield and productivity, and also good cost: benefit ratio. 

Singh et al. (2002) conducted an experiment with three Indian mustard cultivars 

(Varuna, Vardan and Narendra Rai-1) subjected to various magnesium sources and 

levels (0, 20, 40 and 60 kg ha-1) were evaluated in Kumaraganj, Faizabad, Uttar 

Pradesh, India, during the winter season of 1996-97 and 1997-98 The application 

of 40 and 60 kg S ha-1, which were at par, gave 6 significantly higher yield and 

quality than the application of 0 and 20 kg S ha-1 during the respective years. 

Singh et al. (2004) reported that nitrogen application did not affect the oil content 

in mustard but oil yield and chlorophyll content were increased up to 90 kg N ha- 

1over the control. Nitrogen application increased the seed yield of mustard. 

Nitrogen and magnesium content both in seed and straw and total N and S uptake 

enhanced due to application of 90 kg N ha-1 over its preceding rates. The increased 

nitrogen and magnesium content enhanced the total uptake of nitrogen and 

magnesium. 

Singh et al. (2008) conducted fertilizer trial experiment using S @ 0, 15, 45 and 60 

kg ha-1. They reported that Seed yield, total S-uptake, oil yield increased with 

successive increase in S-application up to 45 kg ha-1 in comparison to that of the 

control. Mean increase of seed yield and oil content to S was 159 kg ha-1 and 3.7% 

respectively. 

Rahman et al. (1984) observed significant increase of mustard seed yield in trials 

conducted on the Darsona series of calcareous brown flood plain soils of Jessore 

with the increasing application of magnesium upto 20 kg S ha-1. 

Afroz et al. (2011) conducted an experiment at the Agronomy Field Laboratory, 

Bangladesh Agricultural University, Mymensingh with two varieties viz. BARI 

Sarisha-9 and BARI Sarisha-6; three sowing date and three seed rates and higher 

seed yield was obtained by the variety BARI Sarisha-9. 
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Mamun et al. (2014) evaluated the effect of four varieties (BARI Sarisha-13, BARI 

Sarisha-15, BARI Sarisha-16 and SAU Sarisha-3) and four plant densities were 

applied during the course of study and reported that maximum seed yield (1.60 t ha- 

1) was recorded for BARI Sarisha-13. 

 

Hakim et al. (2014) evaluated two varieties (Early Mustard and S-9) were against 

six Zn levels and reported that S-9 ranked 1st with 1960.30 seed yield kg ha-1, while 

variety Early Mustard resulted 1677.90 seed yield kg ha-1. 

The experiment was conducted by Sharif et al. (2016) at the field laboratory of the 

Patuakhali Science and Technology University, Patuakhali, Bangladesh under the 

tidal Floodplain region to find out optimum sowing time for the selected three 

cultivars (BARI Sharisha-15, BINA Sharisha-5 and BARI Sharisha-9). Results 

showed that the highest grain yield (1.73 t ha-1) was obtained from the first sowing 

(30 November) with BINA Sharisha-5 and it was significantly different from the 

yields of all other combination. 

Singh and Singh (2017) carried out an experiment with four dates of sowing and 

two varieties viz. Pusa Bold and Pusa Jaikisan (Bio-902). Highest yield was 

produced by mustard cv. Pusa Bold among the two varieties tested. The analysis of 

variance showed that the difference in seed yield were statistically significant for 

both the varieties. 

2.1.9 Stover yield 

 
Meena et al. (2002) reported that the application of 60 kg N ha-1 registered 

significantly higher seed and stover yield of mustard over control and 30 kg N ha-1 

and found statistically at par with 90 kg N ha-1. Tomar et al. (1995) who observed 

that straw yields of mustard increased with increasing S application rates. 

BARI (2001) reported that in case of poor management Isd-local gave the highest 

straw yield (3779 kg ha-1) and lowest yield (1295 kg ha-1) was found from Nap-281 

In case of medium management, highest weight (6223.3 kg ha-1) was recorded from 

the same variety and lowest (3702.3 kg ha-1) from PT-303 under high management 
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practices. The highest straw yield, 6400 kg was obtained from the variety Rai-5 and 

lowest 4413.3 kg ha-1 was obtained from variety Tori-7. 

Mostafa et al. (2016) conducted an experiment of rapeseed-mustard at the 

Agronomy Research field of Sylhet Agricultural University, Sylhet, during the Rabi 

season to identify the suitable short durable variety for utilizing the fallow land of 

Sylhet region that remain fallow after harvest of T. Aman rice. Eight varieties 

(Improved Tori, TS-72, BARI Sarisha-8, BARI Sarisha-9, BARI Sarisha-12, BARI 

Sarisha-14, BARI Sarisha-15, and Binasarisha-4) and four promising lines (BC- 

05115 Y, BC-05117 Y, BC-05118 Y and Nap-205) of rapeseed-mustard were 

evaluated. Results indicated that, the variety Improved Tori, BARI Sharisa-8, BARI 

Sharisa-14 and BARI Sharisa-15 and their growth parameters were also highly 

significant. 
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CHAPTER III 

MATERIALS AND METHODS 

This experiment was conducted on rapeseed with six doses of Magnesium (Mg) in 

the rabi season of November 2019 to February 2020 to evaluate the performance of 

different doses of Mg fertilizer on growth and yield of mustard in respect of growth 

and yield performance. 

3.1 Description of the experimental site 

 
3.1.1 Experimental period 

 

The field experiment was conducted during the period of October 2019 to February 

2020. 

3.1.2 Experimental location 

 

The present study was conducted in the Experimental Farm of Sher-e-Bangla 

Agricultural University, Sher-e-Bangla Nagar, Dhaka-1207. The location of the site 

is 23074/N latitude and 90035/E longitude with an elevation of 8.2 meter from sea 

level. A map of the experimental location presented in Appendix I. 

3.1.3 Soil characteristics 

 
The soil of the experimental field belongs to the Tejgaon series under the 

Agroecological Zone, Madhupur Tract (AEZ-28) and the General Soil Type is Deep 

Red Brown Terrace Soils. A composite sample was made by collecting soil from 

several spots of the field at a depth of 0-15 cm before the initiation of the study. 

The collected soil was air-dried, grind and passed through 2 mm sieve and analyzed 

at Soil Resources Development Institute (SRDI), Khamarbari, Farmgate, Dhaka for 

some important physical and chemical properties. The soil was having a texture of 

sandy loam with pH and organic matter 5.9 and 0.78%, respectively and the the soil 

composed of 26% sand, 43% silt, 31% clay (Appendix II). 
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3.1.4 Climatic condition of the experimental site 

 
Experimental area is situated in the sub-tropical climate zone, which is 

characterized by heavy rainfall during the month of April to September and scanty 

rainfall during the rest of the year. During the experimental period the maximum 

temperature (31.70C) was recorded in the month of March 2020, whereas the 

minimum temperature (250C) in December 2019. The highest humidity (69%) was 

recorded in the month of December, 2019, while the highest rainfall (47 mm) was 

recorded in February 2020. The monthly average temperature, humidity, rainfall 

and sunshine hour during the crop growing period were collected from Weather 

Yard, Bangladesh Meteorological Department, and presented in Appendix III. 

3.2 Experimental details 

 

The treatments comprised of 6 different doses of Magnesium (Mg) fertilizer. 

 

3.2.1 Experimental factors 

1. T0= Control 

2. T1= 2 kg Mg ha
-1

 

3. T2 = 4 kg (Mg) ha
-1

 

4. T3 = 6 kg  (Mg) ha
-1

 

5. T4 = 8 kg  (Mg) ha
-1

 

6. T5=  9 kg  (Mg) ha
-1

 

7. T6= 10 kg  (Mg) ha
-1

 

 

3.2.2 Experimental design and layout 

 
The one factor experiment was laid out in Randomized Complete Block Design 

(RCBD) with three replications. The experimental area was divided into three equal 

blocks. Each block contained 21 plots altogether in the experiment. The size of each 

plot was 2.50 m × 1.25 m. The distance maintained between two blocks and two 

plots were 1.0 m and 0.5 m, respectively. 
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3.3 Growing of crops 

 
3.3.1 Seed collection 

 

BARI Sharisha 18, a medium yielding and short duration variety of mustard 

(Brassica rapa) developed by BARI, Dhaka was used as experiment crop. The 

seeds were collected from BARI, Gazipur, Dhaka. 

3.3.2 Soil Collection 

 
Soil samples from the experimental field were collected before land preparation and 

after hervesting yields to a depth of 0-15 cm from the surface of the basis of 

composite sampling method. The collected soil was air dried, ground and passed 

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

chemical analysis. 

3.3.3 Land preparation 

 

The experimental plot was opened on 20 October 2019, with a power tiller and left 

exposed to the sun for a week. After one week the land was harrowed, ploughed 

and cross-ploughed for three times followed by laddering to obtain good tilth. 

Weeds and stubbles were removed and finally obtained a desirable tilth of soil. 

Finally, land was prepared on 4 November 2019. 

3.3.4 Application of manure and fertilizers 

 
Manures and fertilizers were applied to the experimental plot considering the 

recommended fertilizer doses (BARC, 2018) and as per treatment of the 

experiment. 
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Table 1. Dose and method of application of fertilizers in mustard field 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                 DAS: Days after sowing (source: BARC, 2018) 

 

3.3.5 Seed sowing 

 
The seeds of mustard variety were sown on 14 November, 2019 in rows in the 

furrows having a depth of 2-3 cm. 

3.3.6 Intercultural operations 

 
3.3.6.1 Thinning 

 

Seeds germination started at 17 November, 2019. Thinning was done two times; 

first thinning was done at 8 DAS and second was done at 20 DAS to maintain 

optimum plant population in each plot as per the treatment of plant density. 

3.3.6.2 Irrigation and weeding 

 
Irrigation was provided for two times after seed sowing and before flowering to all 

experimental plots equally. The crop field was weeded before providing irrigation. 

3.3.6.3 Protection against insect and pest 

 
At early stage of growth few worms (Agrotis ipsilon) infested the young plants and 

at later stage of growth pod borer (Maruca testulalis) attacked the plants. Ripcord 

10 EC was sprayed at the rate of 1 ml with 1 liter water for two times at 15 days 

As per treatment 

 

-- -- 
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interval after seedlings germination to control the insects. 
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3.4 Crop sampling and data collection 

 
Five plants from each treatment and each replication were randomly selected and 

marked with sample card. Plant height, branches plant-1 and total dry matter content 

was recorded from selected plants at an interval of 15 days started from 30 DAS to 

60 DAS and other parameters were recorded during harvest and as post-harvest 

operations. 

3.5 Harvest and post-harvest operations 

 
Harvesting was done at 03 March 2020 when 90% of the siliqua became brown in 

color which was estimated by eye observation. The matured plant was harvested 

manually. 

3.6 Data collection 

 
The following data were recorded 

 

1. Plant height (cm) 

2. Number of branches plant-1 

3. Number of leaves plant-1 

4. Number of siliqua plant-1 

5. Length of siliqua (cm) 

6. Number of seeds siliqua-1 

7. Weight of 1000 seeds (g) 

8. Seed yield hectare-1 (t) 

9. Stover yield hectare-1 (t) 

10. Biological yield hectare-1 (t) 

11. Harvest Index (%) 

3.7 Procedure of data collection 

 

3.7.1 Plant height (cm) 

 
The plant height was measured at 30, 45 and 60 DAS with a meter scale from the 

ground level to the top of the plants and the mean height was expressed in cm. 
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3.7.2 Number of branches plant-1 

 
The number of branches plant-1 was counted at 30, 45 and 60 DAS from selected 

plants. The average number of branches plant-1 was determined and recorded. 

3.7.3 Number of leaves plant-1 

 

The number of leaves plant-1 was counted at 30, 45 and 60 DAS from selected 

plants. The average number of leaves plant-1 was determined and recorded. 

 

3.7.4 Number of siliqua plant-1 

 
Numbers of total siliqua of selected plants from each plot were counted and the 

mean numbers were expressed as plant-1 basis. Data were recorded as the average 

of 5 plants selected at random from the inner rows of each plot. 

3.7.5 Length of siliqua (cm) 

 
Length of siliqua was taken from randomly selected ten siliqua and the mean length 

was expressed on siliqua-1 basis. 

3.7.6 Number of seeds siliqua-1 

 
The number of seeds siliqua-1 was recorded from randomly selected 10 siliqua at 

the time of harvest. Data were recorded as the average and express in seeds siliqua- 

1. 

 
3.7.7 Weight of 1000 seeds (g) 

 

One thousand cleaned, dried seeds of mustard were counted from each harvest 

sample and weighed by using a digital electronic balance and weight was expressed 

in gram 4.05 (g). 
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3.7.8 Seed yield hectare-1 (t) 

 
The seeds collected from 2.25 (1.8 m × 1.25 m) square meter area of each plot were 

sun dried properly, weighted and data were recorded. The seeds yield of each plot 

were converted into yield hectare-1 and express in seed yield of t ha-1. 

3.7.9 Stover yield hectare-1 (t) 

 

The stover collected from 2.25 (1.8 m × 1.25 m) square meter area of each plot was 

sun dried properly, weighted and data were recorded. The stover yield of each plot 

were converted into yield hectare-1 and express in stover yield of t ha-1. 

3.7.10 Biological yield 

 

Seed yield and stover yield together were regarded as biological yield. The 

biological yield was calculated with the following formula: 

Biological yield = Seed yield + Stover yield. 

 
3.7.11 Harvest index (%) 

 
The harvest index was calculated from the ratio of seed yield to biological yield 

(seed yield + stover yield) and expressed in terms of percentage. 

3.8 Statistical analysis 

 

The data obtained for different parameters were statistically analyzed the 

morphology and yield of mustard as influenced by Mg. The mean values of all the 

recorded parameters were evaluated and analysis of variance was performed by the 

‘F’ (variance ratio) test using MSTAT-C software. The significance of the 

difference among the treatment combinations of means was estimated by Duncan’s 

Multiple Range Test (DMRT) at 5% level of probability (Gomez and Gomez, 

1984). 



24  

  

 

 

 

 
 

 

 

Plate 1: Image of the experimental site. 
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Plate 2: layout of the experimental site 
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CHAPTER IV 

RESULTS AND DISCUSSION 

The present experiment was conducted to determine the effect of different levels of 

Magnesium (Mg) with population density on growth and yield of mustard (BARI 

Sharisha-18). The results have been presented and discussed, and possible 

explanations have been given under the following headings: 

4.1 Growth parameters 

 
4.1.1 Plant height 

 

4.1.1.1 Effect of Magnesium (Mg) on the plant height (cm) of mustard 

 

Differences in plant height at all the stages of growth were significant due to 

different doses of Magnesium (Table 2) (Appendix IV). Plant height increased with 

increasing doses of Magnesium at all the stages of growth. At 60 DAS among the 

different doses of Magnesium, T6 @ 10 kg (Mg) ha-1 showed the highest plant 

height (92.67cm), on the other hand, the lowest plant height (74.67 cm) was 

observed in the T0 treatment where no magnesium was applied. Laxminarayana and 

Pooranchand (2000) found no significant variations in terms of plant height among 

the cultivars that they studied earlier. But in another experiment Mamun et al. 

(2014) reported that BARI Sarisha-13 performed well in terms of plant height 

compared to other varieties that they studied. Hakim et al. (2014) evaluated two 

varieties and reported that S-9 ranked 1st with 216.50 cm plant height, while variety 

Early Mustard resulted 186.56 cm plant height. Altogether therefore these results 

indicate that different varieties of mustard produced different size of plant height. 
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, 

Table 2: Effect of different doses of Mg on plant height at different days after 

sowing (DAS) of mustard. 

 

Treatments Plant height (cm) 

30 DAS 45 DAS 60 DAS 

T0 10.33 e 44.33 f 74.67 f 

T1 11.33 e 50.00 e 79.33 e 

T2 13.33 d 52.67 d 83.67 d 

T3 16.00 c 54.67 c 86.33 c 

T4 19.33 b 56.00 b 90.00 b 

T5 20.67 ab 59.67 a 92.33 a 

T6 21.00 a 60.33 a 92.67 a 

LSD (0.05) 1.54 1.07 1.55 

CV% 5.43 8.12 9.08 

In a column means having similar letter(s) are statistically similar and those having dissimilar 

letter(s) differ significantly at 0.05 level of probability. 

T0= Control, T1= 02 kg Magnesium (Mg) ha-1 

T2  = 04 kg Magnesium (Mg) ha-1 T3 = 06 kg Magnesium (Mg) ha-1, 

T4  = 08 kg Magnesium (Mg) ha-1 T5= 09 kg Magnesium (Mg) ha-1 and 

T6= 10 kg Magnesium (Mg) ha-1
 

 

 
4.1.2 Number of branches plant-1 

 
Different treatments of magnesium fertilizer showed insignificant variations in 

respect of number of primary branches plant-1 (Table 3) (Appendix V). At 60 DAS 

among the different doses of magnesium, 10 kg (Mg) ha-1 showed the highest 

number of primary branches plant (8.67). On the contrary, the lowest number of 

primary branches plant-1 (3.67) was recorded in the T0 treatment. The decrease 

number of branches/plant may be due to negative effects of magnesium on the 

vegetative growth and accumulation of materials that helped proper growth and 

development of the mustard plant. The results obtained from the present study was 

conformity to the findings of Fahmina et al. (2013). Mohanti et al. (2004) reported 

similar observations with 30 kg Mg ha-1 application. Dubey et al. (1997) reported 

that Mg increased the number of primary branches per plant of linseed up to 40 kg 

Mg ha-1. 
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Table 3: Effect of different doses of Mg on Number of branches plant-1 at 

different days after sowing (DAS) of mustard. 

 

Treatments Number of branches plant-1 

30 DAS 45 DAS 60 DAS 

T0 2.00 e 2.67 c 3.67 d 

T1 2.33 de 4.00 b 5.00 c 

T2 3.00 cd 4.33 b 5.67 c 

T3 3.33 bc 4.67 b 6.67 b 

T4 4.00 ab 5.67 a 7.33 b 

T5 4.33 a 6.00 a 8.33 a 

T6 4.67 a 6.33 a 8.67 a 

LSD (0.05) 0.82 0.69 0.71 

CV% 13.69 8.07 6.15 

In a column means having similar letter(s) are statistically similar and those having dissimilar 

letter(s) differ significantly at 0.05 level of probability. 

T0= Control, T1= 02 kg Magnesium (Mg) ha-1 

T2  = 04 kg Magnesium (Mg) ha-1 T3 = 06 kg Magnesium (Mg) ha-1, 

T4  = 08 kg Magnesium (Mg) ha-1 T5= 09 kg Magnesium (Mg) ha-1 and 

T6= 10 kg Magnesium (Mg) ha-1
 

 

 
4.1.3 Number of leaves plant-1 

 
Different treatments of magnesium fertilizer showed insignificant variations in 

respect of number of leaves plant-1 (Table 4). At 60 DAS among the different doses 

of magnesium, 10 kg (Mg) ha-1 showed the highest number of leaves plant-1 (14). 

On the contrary, the lowest number of leaves plant-1 (4.67) was recorded in the T0 

treatment. 



29  
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Table 4: Effect of different doses of Mg on Number of leaves plant-1at different 

days after sowing (DAS) of mustard. 

 

Treatments Number of leaves plant-1 

30 DAS 45 DAS 60 DAS 

T0 2.67 c 3.33 e 4.67 e 
T1 3.00 c 4.33 d 6.67 d 
T2 3.67 b 4.67 d 7.67 c 
T3 4.00 b 5.67 c 8.33 c 
T4 4.07 a 7.33 b 10.33 b 
T5 4.37 a 7.67 ab 13.67 a 
T6 4.67 a 8.00 a 14.00 a 

LSD (0.05) 0.57 0.61 0.94 

CV% 8.23 5.89 5.65 
In a column means having similar letter(s) are statistically similar and those having dissimilar 

letter(s) differ significantly at 0.05 level of probability. 

T0= Control, T1= 02 kg Magnesium (Mg) ha-1 

T2  = 04 kg Magnesium (Mg) ha-1 T3 = 06 kg Magnesium (Mg) ha-1, 

T4  = 08 kg Magnesium (Mg) ha-1 T5= 09 kg Magnesium (Mg) ha-1 and 

T6= 10 kg Magnesium (Mg) ha-1
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4.1.4 Number of siliqua plant-1 

 
Siliqua plant-1 of mustard showed a statistically significant variation for different 

magnesium levels under this experiment (Table 6) (Appendix VI). The number of 

siliqua plant-1 enhanced with increasing the doses of magnesium and the highest 

and significant number 65 was obtained with T6 (10 kg ha-1 magnesium) whereas 

lowest siliqua plant-1 was 37.33 and was found in T0 (control). 

4.1.5 Length of siliqua (cm) 

 
Length of siliqua of mustard showed a statistically significant variation for different 

magnesium levels under this experiment (Table 6) (Appendix VI). The length of 

siliqua enhanced with increasing the doses of magnesium and the highest and 

significant number 7.67cm was obtained with T6 (10 kg ha-1 magnesium) whereas 

lowest length of siliqua was 4.33 cm and was found in T0 (control). The result 

obtained from the present study was similar with the findings of Hussain et al. 

(1996) and Gangasaran et al. (1981). 
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4.1.6 Number of seeds siliqua-1 

 

Siliqua plant-1 of mustard showed a statistically significant variation for different 

magnesium levels under this experiment (Table 6) (Appendix VI). The number of 

seeds siliqua-1 enhanced with increasing the doses of magnesium and the highest 

and significant number 25 was obtained with T6 (10 kg ha-1 magnesium) whereas 

lowest number of seeds siliqua-1 was 14.33 and was found in T0 (control). Mondal 

and Gaffer (1983) and Gaffer and Razzaque (1983) reported that different levels of 

magnesium significantly increased seed per siliqua of mustard. Similar result was 

also reported by Sharawat et al. (2002), Sen et al. (1977) and Allen and Morgan 

(1972). These results are in conformity with those of Islam and Sarker (1993). 

Table 5: Effect of different doses of Mg on Number of siliqua plant-1, Length 

of siliqua (cm) and Number of seeds siliqua-1 of mustard 

 

Treatments Number of siliqua 

plant-1 

Length of siliqua 

(cm) 

Number of seeds 

siliqua-1 

T0 37.33 e 4.33 d 14.33 d 

T1 40.67 d 5.33 c 20.33 c 

T2 56.33 c 5.67 c 21.33 bc 
T3 57.00 c 6.33 b 23.00 ab 

T4 58.33 c 6.67 b 23.67 a 

T5 62.33 b 7.33 a 24.33 a 

T6 65.00 a 7.67 a 25.00 a 

LSD (0.05) 2.19 0.55 2.21 

CV% 8.40 4.99 5.71 
In a column means having similar letter(s) are statistically similar and those having dissimilar 

letter(s) differ significantly at 0.05 level of probability. 

T0= Control, T1= 02 kg Magnesium (Mg) ha-1
, 

T2  = 04 kg Magnesium (Mg) ha-1 T3 = 06 kg Magnesium (Mg) ha-1, 

T4  = 08 kg Magnesium (Mg) ha-1 T5= 09 kg Magnesium (Mg) ha-1 and 

T6= 10 kg Magnesium (Mg) ha-1
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4.2 Yield and yield contributing parameters 

 
4.2.1 Weight of 1000 seeds (gm) 

 

Different level of magnesium exhibited statistically significant variation for 1000 

seed weight (Appendix VIII). It increased significantly with higher levels of Mg 

with the highest (4.03 g) at T6 treatment comprising of 10 kg Mg/ha whereas lowest 

(2.167) T0 treatment (Table 7). Harawat et al. (2002) and Mudhokar and Ahlawat 

(1981) reported the similar results from their experiment and they concluded that 

the 100 seed weight was increased due to increasing doses of Mg fertilizer to a 

certain extent. 

4.2.2 Seed yield hectare-1 (t) 

 

Different level of magnesium exhibited statistically significant variation for seed 

yield hectare-1 (Appendix VIII). It increased significantly with higher levels of Mg 

with the highest (1.457 t ha-1) at T6 treatment comprising of 10 kg Mg/ha whereas 

lowest (0.861 t ha-1) T0 treatment (Table 7). The result obtained from the present 

study was similar with the findings of Angadi et al. (2003). Afroz et al. (2011) was 

obtained higher seed yield from variety BARI Sarisha-9. Mamun et al. (2014) 

reported that maximum seed yield (1.60 t ha-1) for BARI Sarisha-13. 

4.2.3 Stover yield hectare-1 (t) 

 

Different level of magnesium exhibited statistically significant variation for stover 

yield hectare-1 (Appendix VIII). It increased significantly with higher levels of Mg 

with the highest (2.609 t ha-1) at T6 treatment comprising of 10 kg Mg/ha whereas 

lowest (1.845 t ha-1) T0 treatment (Table 7). The result obtained from the present 

study had similarity with the findings of Ali et al. (1996). 
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, 

Table 6: Effect of different doses of Mg on Weight of 1000 seeds (gm), Seed 

yield hectare-1 (t)and Stover yield hectare-1 (t) of mustard. 

 

Treatments Weight of 1000 

seeds (gm) 

Seed yield 

hectare-1 (t) 

Stover yield 

hectare-1 (t) 
T0 2.17 f 0.86 f 1.85 g 
T1 2.77 e 0.90 e 1.89 f 
T2 3.06 d 1.09 d 2.19 e 
T3 3.17 cd 1.17 c 2.26 d 
T4 3.27 bc 1.31 b 2.43 c 
T5 3.36 ab 1.44 a 2.52 b 
T6 4.03 a 1.46 a 2.61 a 

LSD (0.05) 0.13 0.02 0.01 

CV% 12.44 9.86 10.45 
In a column means having similar letter(s) are statistically similar and those having dissimilar 

letter(s) differ significantly at 0.05 level of probability. 

T0= Control, T1= 02 kg Magnesium (Mg) ha-1 

T2  = 04 kg Magnesium (Mg) ha-1 T3 = 06 kg Magnesium (Mg) ha-1, 

T4  = 08 kg Magnesium (Mg) ha-1 T5= 09 kg Magnesium (Mg) ha-1 and 

T6= 10 kg Magnesium (Mg) ha-1
 

 

 
4.2.4 Biological yield hectare-1 (t) 

 
Magnesium had significant influence on the biological yield of mustard (Table 8). 

The highest biological yield of 4.066 t ha-1 was found from T6 (10 kg/ha) On the 

other hand, the lowest biological yield of 2.706 t ha-1 was found from T0 (control). 

The result obtained from the present study was similar with the findings of Singh 

et al. (1986). 

4.2.5 Harvest Index (%) 

 
Magnesium had significant influence on the biological yield of mustard (Table 8). 

The highest harvest index of 35.83 % was found from T6 (10 kg/ha) On the other 

hand, the lowest harvest index of 31.83 %was found from T0 (control). The result 

obtained from the present study was similar with the findings of Scarisbric et al. 

(1982) and Sharif et al. (1990). 
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Table 7: Effect of different doses of Mg on Biological yield hectare-1 (t) and 

Harvest Index (%) of mustard. 

 

Treatments Biological yield hectare-1 (t) Harvest Index (%) 

T0 2.71 g 31.83 f 
T1 2.79 f 32.10 f 
T2 3.28 e 33.20 e 
T3 3.43 e 34.10 d 
T4 3.74 c 34.93 c 
T5 3.96 b 36.40 a 
T6 4.06 a 35.83 b 

LSD (0.05) 0.03 3.27 

CV% 10.46 8.54 
In a column means having similar letter(s) are statistically similar and those having dissimilar 

letter(s) differ significantly at 0.05 level of probability. 

T0= Control, T1= 02 kg Magnesium (Mg) ha-1
, 

T2  = 04 kg Magnesium (Mg) ha-1 T3 = 06 kg Magnesium (Mg) ha-1, 

T4  = 08 kg Magnesium (Mg) ha-1 T5= 09 kg Magnesium (Mg) ha-1 and 

T6= 10 kg Magnesium (Mg) ha-1
 

4.3 Post-harvest soil 

4.3.1 Soil pH and Magnesium content 

The study of soil pH is very important in agriculture due to the fact that soil pH 

regulates plant nutrient availability by controlling the chemical forms of the 

different nutrients and also influences their chemical reactions. The pH influences 

the availability of essential nutrients. Most crops grow satisfactorily in soils having 

a pH between 6 (slightly acid) and 7.5 (slightly alkaline). 

Table 8: Showing data on soil pH and Mg content 

 

Treatments pH Mg (meq/100g soil) 
T1 5.96 1.7 
T2 6.05 1.2 
T3 6.30 2.7 
T4 5.90 1.6 
T5 5.75 1.5 
T6 6.23 1.3 
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4.3.2 Other nutrients 

Based on the nutrient availability on soil the treatments were selected. Organic 

matter (OM) 2–10% in most soil's mass has an important role in the physical, 

chemical and biological function of agricultural soils. 

Table 9: Nutrient contents in soil 
 

No. Lab no Name of nutrients 

N (%) P (ppm) K (meq/100g soil) S (ppm) 

01 2873 0.10 12.87 0.26 24.51 

02 2874 0.12 13.86 0.24 27.45 

03 2875 0.06 15.18 0.21 30.68 

04 2876 0.11 26.78 0.25 27.52 

05 2877 0.07 16.78 0.33 24.55 

06 2878 0.11 19.23 0.25 30.51 

07 2879 0.09 14.77 0.25 25.24 

08 2880 0.10 15.14 0.18 4.84 

09 2881 0.11 15.68 0.21 14.79 

10 2882 0.12 15.81 0.25 3.64 

11 2883 0.12 15.79 0.26 3.64 

12 2884 0.09 15.69 0.27 36.85 
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CHAPTER V 

SUMMARY 

This experiment was conducted on rapeseed with six doses of Magnesium (Mg) in 

the rabi season of November 2019 to February 2020 to evaluate the performance of 

different doses of Mg fertilizer on growth and yield of mustard (BARI Sharisa-18) 

in respect of growth and yield performance. 

Single factors Randomized Complete Block Design was followed with 7 treatment 

having unit plot size of 3m x 1.5m (4.5 m2) and replicated thrice. The treatments 

were T0= Control, T1= 02 kg Magnesium (Mg) ha-1, T2 = 04 kg Magnesium (Mg) 

ha-1, T3 = 06 kg Magnesium (Mg) ha-1, T4 = 08 kg Magnesium (Mg) ha-1, T5= 09 

kg Magnesium (Mg) ha-1and T6= 10 kg Magnesium (Mg) ha-1. 

Recommended doses of N, K, Zn and B (120 kg N from urea, 40 kg K from MOP, 

3 kg Zn from ZnO and 1 kg B ha-1 from Boric acid, respectively) were applied. The 

whole required amounts of MOP, ZnO, Boric acid and half of the urea fertilizer 

were applied as basal dose during final land preparation. The remaining half of urea 

was top dressed after 22 days of germination. The required amounts of P (from 

TSP) and S (from gypsum) were applied at a time as per treatment combination 

after land preparation were mixed properly through hand spading. All the data were 

statistically analyzed following F-test and the mean comparison was made by 

DMRT. 

Magnesium showed positive effect on the plant height, number of primary branches 

per plant, number of leaves per plant, number of siliqua per plant, length of 

siliqua, number of seeds per siliqua, thousand seed weight (g), seed yield (t ha-1), 

stover yield(t/ha), biological yield(t/ha) and harvest index (%). All the plant 

characters increased with increasing levels of Mg up to certain level. 

Plant height was significantly influenced by different levels of application Mg. 

Plant height increased with increasing levels of Mg up to certain level. The tallest 

plant (92.67cm) was found in T6 treatment, which was higher over control (T0) 

treatment (74.67cm). Number of siliqua per plant was found maximum (65) in T6 

treatment and minimum (37.33) in T0 treatment. Number of branches per plant 
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insignificantly varied with different characters (highest 8.671 in T6 treatment and 

lowest T0 treatment). Number of leaves per plant, seed per siliqua, length of 

siliqua, weight of thousand seed, seed yield, Stover yield(t/ha), biological 

yield(t/ha) and harvest index(%) were highest in T6 (14), T6 (50.33), T6 (25), T6 

(7.67  cm),  T6  (4.03g),  T6  (1.457  t/ha),  T6  (2.609  t/ha),  T6  (4.066  t/ha)  and T6 

(35.83%) respectively and the lowest was recorded in T0 (4.67), T0 (39), T0 (14.33), 

T0 (4.33 cm), T0 (2.167 g), T0 (0.861 t/ha), T0 (1.845), T0 (2.706 t/ha) and (31.83%) 

respectively. 
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CHAPTER VI 

CONCLUSION 

Based on the results it can be concluded that, treatment 6 10 kg Magnesium (Mg) 

ha-1 showed comparatively high yield for the production of mustard. 

However, this result has made a basis for further study that in different regions 

involving different factors of production of mustard to make a specific conclusion. 

Further research is, therefore, necessary to reach a conclusion. 

Considering the situation of the present experiment, further studies in the following 

areas may be suggested: 

1. Such study is needed in different agro-ecological zones (AEZ) of Bangladesh to 

investigate regional adaptability and other performances; 

2. Another level of magnesium may be included in the further study; 

3. Another fertilizer may also include in the program for future study. 
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Appendices 

 
Appendix I. Map showing the experimental site under study 
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Appendix II. The initial physical and chemical characteristics of soil of 

the experimental site (0 - 15 cm depth) 

 
Physical characteristics 

Constituents Percent 

Sand 26 

Silt 45 

Clay 29 

Textural class Silty clay 

Chemical characteristics 

Soil characters Value 

pH 5.6 

Organic carbon (%) 0.45 

Organic matter (%) 0.78 

Total nitrogen (%) 0.03 

Available P (ppm) 20.54 

Exchangeable K (me/100 g soil) 0.10 

 

Appendix III. Monthly meteorological information during the period 

from October, 2020 to April, 2021 

 
Year 

Month 
Air temperature (0C) Relative humidity 

(%) 

Total rainfall 

(mm) Maximum Minimum 

2019 
November 28.10 11.83 58.18 47 

December 25.00 9.46 69.53 00 

 

2020 

January 25.2 12.8 69 00 

February 27.3 16.9 66 39 

March 31.7 19.2 57 23 

April 32.4 21.1 63 31 

Source: Meteorological Centre, Agargaon, Dhaka (Climate Division) 

 
 

Appendix IV: Analysis of variance (mean square) of the data for plant 

height. 

 
Source of variation 

 
df 

Plant height 

30 DAT 45 DAT 60 DAT 

Replication 2 0.142 1.476 0.429 

Treatment 6 59.444** 93.936** 138.857** 

Error 12 0.754 0.365 0.762 
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Appendix V: Analysis of variance (mean square) of the data for Number 

of branches. 

 

 

Source of variation 

 

df 

Number of branches 

30 DAT 45 DAT 60 DAT 

Replication 2 0.047 0.761 2.047 

Treatment 6 3.047* 4.984** 9.873** 

Error 12 0.214 0.150 0.158 

 

 
Appendix VI: Analysis of variance (mean square) of the data for Number of 

siliqua plant-1, Length of siliqua (cm) and Number of seeds 

siliqua-1 of mustard. 

 
 

Source of variation 

 

df 
Number of 

siliqua plant-1 

Length of 

siliqua (cm) 

Number of 

seeds siliqua-1
 

Replication 2 3.571 1.761 7.428 

Treatment 6 339.540** 4.094** 39.825** 

Error 12 1.516 0.095 1.539 
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Appendix VII   : Analysis of variance (mean square) of the data for Weight 

of 1000 seeds (g), Seed yield hectare-1 (t) and Stover yield 

hectare-1 (t) of mustard. 

 
 

Source of variation 

 

df 
Weight of 1000 

seeds 

Seed yield 

hectare-1 (t) 

Stover yield 

hectare-1 (t) 

Replication 2 0.004 0.042 0.002 

Treatment 6 0.583** 0.174** 0.262** 

Error 12 0.005 0.001 0.002 

 


