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Abstract: A study was conducted to evaluate the most suitable combination of different levels of nitrogen and
micronutrients on the growth of sesame during 2013 at the field of Sher-e-Bangla Agricultural University
Research Farm, Dhaka, Bangladesh with a variety BARI Til-4. Treatments of the experiment were twelve
combinations of different N levels and micronutrients. The experiment was laid out in two factors Randomized
Complete Block Design (RCBD) with three replications each. The interaction effect of different levels of nitrogen
(N) and micronutrients have significant influenced on almost all studied morphological characters of sesame
(except branches plant ). The highest value of morphological characters of sesame was recorded for the1

combined dose of N M  (60 kg N ha  along with 150 ppm micronutrients) and the lowest values were obtained1 3
1

from control, N M  (without N and micronutrients) treatments. Therefore, results of this experiment suggested0 0

that the combined doses of 60 kg N ha  with 150 ppm micronutrients have produced highest morphological1

growth of sesame. 
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INTRODUCTION vigorously [6]. The significant response of the number of

Sesame (Sesamum indicum L.) is an annually activity thereby resulting in the improvement of
cultivated oil crop, belongs to the family Pedaliaceae. It is morphological characters i.e. produced more branches and
one of the popular oilseeds in Bangladesh after mustard simultaneously enhanced pod production and thus
occupies second position among the edibles oils [1]. increased yield [7]. N has an important role in seed protein
Sesame seed contains the most essential amino acids and and physiological functions of the plant and supports the
fatty acids such as omega-6 (linolic acid) and omega-3 plant with rapid growth, increasing seed and fruit
(linolinic acid). Also, it is a good source of vitamin E and production and enhancing quality of leaf and oil seed
minerals such as Ca and P [2]. Total area coverage of yield [8]. Unfortunately, N content of Bangladesh soil is
sesame is 82,000 acres with an annual production of very low and need to supply N fertilizer in proper amount
30,000 metric tons [3]. The yield of sesame is much lower in available form and at right time to make sure for better
in the farmers’ field compared to the research field [4] growth and seed production. 
because of poor management practices. The yield of Micronutrients also play key roles in the release of
sesame can be increased by adopting modern CO and in optimizing the function of vitamin A and the
technologies. Nutrient management is very important for immune system [9]. Micronutrients are also essential for
yield improvement of any crops [5]. plant growth and play an important role in balanced crop

Nitrogen (N) is one of the most important nutrient nutrition. They are as much important to plant nutrition as
elements that accelerate the growth of the plant because primary and secondary nutrients, though plants don't
it is a constituent of chlorophyll thus ensure crop growth require   as    much   of  quantity.  A  lack  of  any  one  of

leaves to N may have led to increase in photosynthetic
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the micronutrients  in  the  soil  can  limit  growth,  even The land was prepared with a rotary plough and
when all  other  nutrients  are  present  in  adequate power tiller in four times. After final land preparation
amounts. They play an indispensable role in cell division sowing was done on 14th April, 2013. According to the
and development of meristematic tissues, stimulate layout  the entire experimental area was divided into
photosynthesis, respiration, energy and nucleotide blocks and plots for the sowing of sesame seed. The
transfer  reactions  and  fasten the plant maturity. recommended doses of Triple Super Phosphate (TSP),
However, their deficiencies cause a great disturbance in Muriate of Potash (MOP), Gypsum and Boric acid were
the physiological and metabolic processes in the plant applied at the rate of 140 kg/ha, 45 kg/ha, 105 kg/ha and 10
[10]. Micronutrient deficiency is widespread in many kg/ha, respectively during final land preparation. Half of
Asian countries due to the calcareous nature of soils, the urea was applied in each plot according to treatment
high pH, low organic matter, salt stress, continuous combination and incorporated into soil before sowing
drought, high bicarbonate content in irrigation  water  and seed. Rest of the urea was top dressed after 20 days after
imbalanced application of NPK fertilizers [11]. Foliar sowing (DAS). Micronutrients were applied by foliar
nutrition is an option when nutrient deficiencies cannot spray two times during 20 DAS and 40 DAS. 
be corrected by applications of nutrients to the soil [12]. Plant height, number of leaves plant , number of
Foliar spraying of microelements is very helpful when the branches plant  was measured three times at 10 days
roots cannot provide necessary nutrients [13, 14]. As interval such as 30, 40 and 50 DAS. The height of the
practices, proper balanced supply of both macro and plant was measured by scale considering the distance
micronutrients are one of the most important factors to from the soil surface to the tip of the randomly ten
increase better growth of sesame. selected plants and mean value was calculated for each

Considering the above proposition this study has treatment. The shoot and root fresh weight of ten plants
been mainly undertaken to investigate the optimum dose was taken by weight balance on fresh condition. After
of combined application of nitrogen and micronutrients sun drying of fresh shoot, it was kept in oven for 72 hours
for maximum growth and yield of sesame. at 80°C for each treatment then dry weight was taken by

MATERIALS AND METHODS

The experiment was carried out at Sher-e-Bangla were statistically analyzed to obtain the level of
Agricultural  University  Research  Farm,  Dhaka, significance using the MSTAT computer package
Bangladesh during April to July 2013. The seeds of BARI program for ANOVA Table. The mean differences were
Til-4 were collected from Bangladesh Agricultural tested through, least significant difference (LSD) method.
Research Institute (BARI), Gazipur. The experiment was
laid out Randomized Complete Block Design (RCBD) with RESULTS AND DISCUSSION
three replications each. The treatments were different
levels of N in the form of Urea and micronutrients in the Plant Height (cm): Interaction of N fertilizer and
form of Okozym (commercial form of micronutrients as a micronutrients doses showed significant variation on
source of Fe, Zn, Mn and Cu, marketed by Syngenta). plant height of sesame at 40 DAS and 50 DAS, but not at
Three levels of N viz. N = Without N, N = 60 kg N ha , 30 DAS (Table 1). At 30 DAS, the highest plant height0 1

1

N =  120  kg  N  ha and four micronutrients levels viz. (66.00 cm) was observed from the N M 60 kg N ha  with2
1

M  = Without Micronutrients, M = 50 ppm 150 ppm micronutrient treatment and the lowest (53.36 cm)0 1

Micronutrients, M = 100 ppm Micronutrients, M = 150 was observed from N M  0 kg N ha  with 50 ppm2 3

ppm Micronutrients. By combining these two factors, micronutrient  treatment which was statistically similar
there were 12 treatment combinations of different N and with N M (53.59 cm) and N M (54.00 cm). At 40 DAS, the
micronutrients doses used in the experiment was: 1. N M highest plant height (92.53 cm) was observed from the0

, 2. N M 3. N M  4. N M  5. N M  6.  N M   7.  N M N M treatment and the lowest (84.26 cm) was observed0 0  1, 0  2, 0 3, 1 0, 1   1, 1 2,

8. N M  9. N M   10.  N M .  11.  N M  and  12.  N M . from N M  treatment which was statistically similar with1 3, 2 0, 2 1 2 2 2 3

The unit plot size was 2 m in length and 1.5 m in breadth. N M (84.46 cm). At 50 DAS, the highest plant height
The plant to plant distance was maintained as 5 cm in the (127.0 cm) was observed from the N M treatment and the
row and row to row distance was kept 30 cm. The distance lowest (111.66 cm) was observed from N M   treatment.
between blocks was 1 m and distance between plots was All together these results indicate that plant height
0.5 m. increases  with the combined use of N and micronutrients.

1

1

balance.

Data Analysis: The data collected on different parameters
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Table 1: Combined effect of nitrogen and micronutrients on plant height Table 3: Combined effect of nitrogen and micronutrient on the number of

of sesame plant  at different days after sowing (DAS). branches plant  of sesame plant at different days after sowing1

Plant height(cm)

Fertilizer ----------------------------------------------------------------- Number of branches plant

Treatments 30 DAS 40 DAS 50 DAS Fertilizer -----------------------------------------------------------------

N M 53.59 84.46 111.660 0

N M 53.36 85.40 115.33 N M 2.66 5.66 9.660 1

N M 54.00 87.60 114.00 N M 4.66 7.66 11.660 2

N M 56.00 88.20 117.96 N M 4.33 7.33 11.330 3

N M 60.13 91.13 120.26 N M 5.66 8.33 12.331 0

N M 57.93 88.40 117.96 N M 5.33 6.66 10.661 1

N M 64.00 90.66 122.80 N M 5.66 7.66 11.661 2

N M 66.00 92.53 127.00 N M  6.33 8.33 12.331 3

N M 58.66 84.26 116.2 N M 6.66 9.66 13.662 0

N M 56.70 87.83 115.33 N M 4.66 6.66 10.662 1

N M 59.90 86.73 116.00 N M 5.33 7.33 11.332 2

N M 61.73 90.70 123.00 N M 6.00 8.00 12.002 3

LSD (0.05) 2.85 2.19 1.67

Significant level NS ** ** LSD (0.05) 1.10 1.15 1.11

CV (%) 2.84% 1.45% 0.83% Significant level NS NS NS

N  – Without nitrogen, N  – 60 kg ha  nitrogen, N – 120 kg ha  nitrogen,0 1 2
1 1

M – Without micronutrient, M – 50 ppm micronutrient, M – 100 ppm N  – Without nitrogen, N  – 60 kg ha  nitrogen, N – 120 kg ha  nitrogen,0 1 2

micronutrient, M –150 ppm micronutrient, CV = Co-efficient of variance, M – Without micronutrient, M – 50 ppm micronutrient, M – 100 ppm3

LSD = Least significant Difference, NS=Non significant and ** = Significant micronutrient,

at 1% level. M –150 ppm micronutrient, CV = Co-efficient of variance, LSD = Least

Table 2: Combined effect of nitrogen and micronutrients on the leaf number

of sesame plant  at different days after sowing (DAS). Table 4: Combined effect of nitrogen and micronutrient on the shoot fresh1

Number of leaves plant 1

Fertilizer ---------------------------------------------------------------- Fertilizer Shoot fresh Shoot dry Root fresh Root dry

Treatments 30 DAS 40 DAS 50DAS Treatments weight (g) weight (g) weight (g) weight (g)

N M 10.33 14.50 25.00 N M 23.08 6.75 4.91 0.880 0

N M 12.33 16.50 24.00 N M 24.75 5.49 4.95 1.130 1

N M 12.66 16.83 30.66 N M 31.66 6.10 5.50 1.360 2

N M 14.33 18.50 35.00 N M 39.00 6.66 6.86 1.900 3

N M 13.66 17.83 32.33 N M 30.00 5.33 5.40 1.021 0

N M 14.33 18.50 23.66 N M 29.00 4.97 5.16 1.031 1

N M 15.66 19.83 33.66 N M 45.66 6.83 7.94 2.401 2

N M 17.33 21.50 40.33 N M 51.00 8.90 9.50 2.801 3

N M 12.33 16.50 30.66 N M 27.33 4.91 5.66 1.202 0

N M 13.33 17.50 22.33 N M 31.66 5.66 6.66 1.402 1

N M 11.33 15.50 30.66 N M 44.00 6.63 7.23 1.432 2

N M 15.33 19.50 34.66 N M 47.00 7.66 8.20 1.902 3

LSD (0.05) 1.15 1.17 2.127 LSD (0.05) 2.74 1.00 0.64 0.10

Significant level ** ** ** Significant level ** ** ** **

CV (%) 4.96% 3.79% 4.10% CV (%) 4.52% 9.22% 5.77% 4.21%

N  – Without nitrogen, N  – 60 kg ha  nitrogen,N – 120 kg ha  nitrogen, N  – Without nitrogen, N  – 60 kg ha  nitrogen, N – 120 kg ha  nitrogen,0 1 2
1 1

M – Without micronutrient, M – 50 ppm micronutrient,M – 100 ppm M – Without micronutrient, M – 50 ppm micronutrient, M – 100 ppm0 1 2

micronutrient, M –150 ppm micronutrient, CV = Co-efficient of variance, micronutrient, M –150 ppm micronutrient, CV = Co-efficient of variance,3

LSD = Least significant Difference and ** = Significant at 1% level. LSD = Least significant Difference and ** = Significant at 1% level.

1

(DAS).
1

Treatments 30 DAS 40 DAS 50 DAS

0 0

0 1

0 2

0 3

1 0

1 1

1 2

1 3

2 0

2 1

2 2

N M 6.33 8.33 12.332 3

CV (%) 12.17% 8.45% 5.55%

0 1 2
1 1

0 1 2

3

significant Difference and NS=Non significant.

and dry weight; root fresh and dry weight of sesame plant.
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Similar result was found by Salwa et al. [15] on sesame had significant effect on dry shoot weight  of  sesame.
and Achakzai [16] on pea cultivars and Achakzai et al. The  maximum  dry shoot  weight  (8.90 g) was recorded
[17] on mungbean. for the N M treatment and the lowest (4.91 g) was

Number of Leaves Plant : The combined effect of as  fresh  weight  of  shoot  increased  with  application  of1

nitrogen fertilizer and micronutrient doses showed 60 kg N/ha and 150 ppm micronutrient as consistent to dry
significant variation on number of leaf plant  of sesame weight. Hanif et al. [20] also obtained similar findings on1

at 30 DAS, 40 DAS and 50 DAS (Table 2). At 30 DAS and lentil.
40 DAS, the highest number of leaf plant  (17.33) and1

(21.50) was observed from the N M treatments and the Root Fresh Weight (g): The combined effect of different1 3

lowest (10.33) and (14.50) was observed from N M levels of nitrogen fertilizer and micronutrient0 0

treatments  respectively.  At  50  DAS,  the highest concentrations  showed  significant variation on root
number of leaf plant  (40.33) was observed from the fresh weight of sesame (Table 4). The maximum fresh root1

N M treatment whereas the lowest (22.33) was observed weight (9.50 g) was recorded for the N M (60 kg N ha1 3

from N M  treatment which was statistically similar with with  150 ppm micronutrient) treatment and the lowest2 1

N M and N M treatment which is consistent with the (4.91 g) was observed from N M (without N and0 1 1 1

result of Shehu [18]. micronutrients) treatment. Here N M combination showed

Number of Branches Plant : Nitrogen fertilizer and Similar findings are also obtained by Hanif et al. [20] on1

micronutrients doses showed insignificant variation on lentil.
number of branch plant  of sesame at 30 DAS, 40 DAS1

and 50 DAS (Table 3). At 30 DAS the highest number of Root Dry Weight (g): The interaction of nitrogen fertilizer
branch plant  (6.66) was observed from the N M and micronutrient doses showed significant variation on1

1 3

treatment which was statistically similar with N M (6.33), dry root weight of sesame (Table 4).The maximum dry root1 2

N M (6.00) and N M (6.33) and the lowest (2.66) was weight (2.80 g) was recorded for the N M (60 kg N ha2 2 2 3

observed from N M  At 40 DAS the highest number of with 150  ppm  micronutrient)  and  the  lowest  (0.88  g)0 0.

branch plant  (9.66) was observed from the N M was observed from N M (without nitrogen and1
1 3

treatment and the lowest (5.66) was observed from N M micronutrients). These results are consistent with root0 0

treatment. At 50 DAS, the highest number of branch fresh weight and shoot dry weight (Table 4). Similar
plant  (13.66) was observed from the N M treatment and findings are also obtained by Hanif et al. [20] on lentil. 1

1 3

the lowest (9.66) was observed from N M  treatment.0 0

While the lowest number of branches plant  at different CONCLUSIONS1

DAS was found from N M 0 kg N/ha with 0 ppm0 0,

micronutrient  and  highest from N M , 60 kg N/ha with Considering the above results, it may be summarized1 3

150 ppm micronutrient showed that branches increased that morphological characters of sesame significantly
with application of N and micronutrient. Shehu [19] found influenced by combined application of N and
the similar result, but contradicts with the results obtained micronutrients.  Therefore,  the  present  experimental
by Achakzai [16] on pea cultivars. results suggest that the combined use of 60 kg N ha  and

Shoot Fresh Weight (g): The shoot fresh weight of other fertilizer would be beneficial to increase the growth
sesame showed a significant variation due to the of sesame variety BARI Til-4. 
combined application of nitrogen fertilizer (N) and
micronutrients doses (Table 4). The maximum fresh shoot REFERENCES
weight (51.00 g) was recorded for the N M (60 kg N ha1 3

1
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1 3
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1 3
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1 3
1

0 0

1

150 ppm micronutrients along with recommended doses of
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