
Dutse Journal of Agriculture and Food Security                                                                    Katanga and Buba 

Volume 1 Number 1 December, 2014 pp 47 - 53  

47 
 

Effect of Sowing Methods, Seed Rate and Variety on Growth of Sesame (Sesamum 

indicum L.)  in Sudan Savanna of Nigeria. 
 

1
*Y. N. Katanga and 

2
Y. Buba 

*Corresponding Author: E-mail: yaunuhu@yahoo.com Tel. +2348065574282 

__________________________________________________________________________________________ 
1
Department of Agricultural Economics and Extension, Faculty of Agriculture, Federal University Dutse, 

Jigawa State, Nigeria. 
2
Department of Extension Services, Jigawa State Agricultural and Rural Development Authority,  Dutse, Jigawa 

State, Nigeria. 

__________________________________________________________________________________________ 

 

ABSTRACT 

An experiment to determine the effect of sowing method, seed rate and variety on the growth of sesame 

(Sesamum indicum L) was conducted at Kano and Dutse, in the savanna ecological zone of Nigeria during 2009 

rainy season. The treatments evaluated consisted of three sowing methods (broadcasting, dibbling and drilling), 

four seed rate (2.5, 5.0, 7.5 and 10 Kg
-1

) and two varieties (Ex-Sudan and E8). Split- Split plot design was used 

such that variety was allocated to the main plot, sowing method to the sub- plot and seed rate to the sub-sub plot. 

The treatments were replicated thrice. Result shows that, plant height and number of leaves plant
-1 

were 

significantly affected by variety and seed rate. However sowing method has no significant effect on plant height, 

50% to flowering, plant maturity and number of branches plant
-1

. The result established that, Ex-Sudan attained 

50% flowering and maturity earlier than variety E8 at both sites. While shorter plants were produced at 2.5kg 

ha
-1

 compared to seed rate of 10kg ha
-1 

which produces the tallest plants. Ex-Sudan out growth E8 as it matures 

earlier. It is therefore recommended that, farmers could adopt agronomic practices using variety of Ex-Sudan for 

increased sesame production in the belt.    

__________________________________________________________________________________________ 
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INTRODUCTION

Sesame (Sesamum indicum L.) is an oil crop that 

belongs to the family   pedaliaceae and genus 

Sesamum (Purseglove, 1974). The genus consists of 

about 36 species of which 19 species are indigenous 

to Africa. It is one of the ancient crops grown for its 

edible oil by man (Cobley and Steele, 1979). The crop 

is known as “gingerly” and “till” in India, “Simsim” 

in Arabian countries and East Africa, and 

“Benniseed” in West Africa (Seeglar, 1987). In 

Nigeria it is known as “Ridi” by the Hausas, “Etuku” 

by the Yorubas and “Isasa” by the Igbos. 

In Nigeria the crop is mostly cultivated in the derived 

and Guniea savanna, the Arid and Sahel zones with 

large portions in Jigawa, Kaduna, Katsina, Taraba, 

Benue, Kogi and in  Nasarawa states and also in the 

Federal Capital Territory  Abuja, (Busari et al., 1998). 

Sesame ranked sixth in the world’s production of oil 

seeds and twelfth in the world’s vegetable oil 

production (FAO, 2002). The crop is often referred to 

as “queen” of vegetable oil because of its uses as 

condiments  and as ingredients in manufacture of 

paints, soaps, cosmetics, perfumes and insecticides. 

The whole seed is used on top of buns and snacks 

foods, fried and eaten with sugar, or grinded raw and 

used for soup making (Onwueme and Sinha 1991). Its 

contents of sesamoline and sesamine make it useful as 

synergist for insecticides (Reamakers 2001). The 

quality of sesame oil is next to olive oil and therefore 

can be used as its substitute (Weiss, 1983). Sesame is 

used for the treatment of dysentery, diarrhea, ulcer as 

pain reliever and as an illuminant. It is also important 

for pregnant and lactating women for its protein, 

calcium, iron and methionine contents. The seed 

contains 56% oil, 17-19% protein, 16 -18% 

carbohydrate and is also rich in calcium, phosphorus, 

iron and vitamins such as niacin, thiamin and 

riboflavin (Rehm and Espig, 1992). 

Sesame is an important export crop in Nigeria and has 

a substantial role in the sesame trade worldwide. The 

annual export of the commodity in Nigeria was valued 

at about 20 million U.S. dollars and Nigeria is the 

primary supplier of sesame seed to the world largest 

importer Japan. The trend in production of sesame in 

Nigeria is increasing annually, considering total 

production of 44,000 metric tons in 1990 which rose 

to 69,000 metric tons in 2001. Sesame seed 

production in the country was recently put at 100,000 

metric tons annually (Anonymous, 2009).  

In spite of the importance of sesame as a source of 

vegetable oil and foreign exchange earner in this 

country, there is a dearth of information on its sowing 

method and variety especially in the Sudan savannah 

where production potentials are high. Sesame yields 

are generally very low 300-350 kgha-1 (Okpara et al. 

2007) when compared to Venezuela (1960kg/ha) and 

Saudi Arabia (1083 kg ha-1).  According to 

(Anonymous, 2009) use of inappropriate sowing 

method is one of the major causes of low sesame yield 

in the country, for the fact that improved and high 

yielding cultivars of sesame can give 15-40% more 
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yield than local traditional cultivars when sowed 

better and adding that most farmers lack access to 

improved agronomic practices and varieties. In a 

related study by (Imoloame et al. 2007). Sowing 

method had greater influence on sesame yield yet 

most farmers adopt the popular dibbling method. 

In addition, sesame production in the country is low 

due to a number of constraints which include among 

others, Farmers access to improve varieties, 

appropriate agronomic practices, drought and low soil 

productivity.   At present studies on sesame 

agronomic practices in Nigeria, are mostly on plant 

population, fertilizer rate, sowing dates, row spacing 

in the Guinea savanna zone (Malik et al. 2003 ). 

However, research on sowing methods has been 

scanty particularly in the Sudan savanna. Thus, there 

is need to identify appropriate sowing method for high 

production of sesame in Nigeria. The objective of the 

study is to determine the appropriate sowing method 

and variety that impact best on sesame growth, yield 

and seed quality. 

 

MATERIALS AND METHODS 

The experiment was conducted at two locations 

during the 2009 cropping season. Location 1 was the 

Teaching and Research Farm of the Faculty of 

Agriculture, Bayero University, Kano. This study area 

lies at latitude 11
0
58’N and longitude 8

0
25’E with 

annual rainfall of 834.5mm and mean minimum 

temperature range of 19.4
0
C and a mean maximum 

temperature range of 35.1
0
C (B.U.K Meteorological 

Unit 2009). While location 2 was Dutse in Jigawa 

state which lies at latitude 11
0
45’N and longitude 

9
0
20’E with a mean annual rainfall of 958.5mm 

(JARDA, 2009). The two sites lie within the Sudan 

Savannah ecological zone of Nigeria. 

The treatment consists of three sowing methods 

(broadcasting, dibbling and drilling), four seed rates 

(2.5 kg/ha, 5.0 kg/ha, 7.5 kg/ha and 10.0 kg/ha) and 

two varieties of sesame (Ex-Sudan and E8). The 

treatments were randomized and laid out in a split.-

Split plot design with three replications. Variety (V) 

was assigned to the main plot, sowing method (M) to 

sub-plots and seed rate (s) to the sub-sub-plots. The 

field was harrowed to a fine tilt and then ridged 75 cm 

between rows and then marked into plots and 

replications with 1.0 m gap between blocks and one 

ridge between plots. A soil sample of the experimental 

site was collected randomly at 0-15cm and 15-30cm 

using soil auger. The physical and chemical properties 

of the soil were determined using standard 

procedures.  

Seeds were sown using the three sowing methods of 

broadcasting, drilling and dibbling according to 

treatment. Each plot received 60 kg N, 30 kg P2O5 and 

30 kg K2O ha
-1

. Half dose of N and full doses of P2O5  

 

and K2O were applied in form of N.P.K 15:15:15 at 

three weeks after sowing while remaining half dose of 

N was applied in form of urea (46% a i) at six weeks 

after sowing. Two hoe weeding were carried out at 3 

and 6 weeks after sowing (WAS) to control weed. 

Infestation of sesame by web worm (Antigastra 

catalaunalis Dup.) was observed and controlled using 

cypermethrin and dimethoate at the rate of 1 litre in 

200 litres of water per hectare. 

The crop was harvested manually using sickles by 

cutting the plants at the base close to the ground and 

putting them in sacks and then allowed to sundried for 

2-3 weeks. Two inner rows (5m
2
) were harvested for 

seed yield per hectare in the drilled and dibbled plots 

while for broadcast plots a margin of 1m was 

discarded along the ridges on both ends  and 0.75m 

along the width to give same net plot area (6m
2
) as in 

drilling and dibbling. Same net area (6m
2
) was 

marked within the interior of the plots. Data were 

collected for the following characters; Plant height of 

five tagged plants was determined using a metre ruler 

and the mean values were recorded at 4, 6, 8, 10 and 

12 WAS. Number of leaves of the sampled plants was 

counted and the mean values recorded to determine 

the total number of leaves per plant for each plot. 

Number of branches of the sampled plants was also 

counted and mean values recorded for each plot at 12 

WAS. Observation of number of days to first flower 

opening were carried out and recorded for each plot. 

Data collected were subjected to analysis of variance 

(ANOVA) using SAS system for windows (S.A.S, 

V8, 2000) and the means separated using Duncan’s 

Multiple Range Test (DMRT), Duncan (1955). 

 

RESULTS AND DISCUSSION 
The effect of sowing method, seed rate and variety on 

sesame height in the two sites are presented in Table 

1a and 1b. Throughout the study period sowing 

method did not affect plant height at Dutse location, 

however it had a significant effect at 6 to 12 WAS at 

BUK site (Table 1b).  
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Table 1a: Effect of sowing method, seed rate and variety on plant height of sesame at Dutse site. 

Treatments     Plant height (cm)    

 4 WAS  6 WAS 8 WAS  10 WAS 12 WAS 

Sowing Method (M) 

Broadcasting 

Dibbling 

Drilling 

S.E +  

 

7.93 

8.23 

8.33 

0.12  

 

26.03 

28.21  

27.69 

  1.88 

 

44.72  

44.65 

42.20 

  2.26 

 

96.05  

95.70 

92.22 

  2.42 

 

132.00 

122.10 

110.00 

    7.09 

 

Variety (V) 

Ex-Sudan 

E8 

S.E + 

 

 

7.49b 

8.84a 

0.30 

 

 

25.02 

29.55 

  1.72 

 

 

40.00 

47.60 

  2.79 

 

 

91.60 

97.63 

  2.73 

 

 

121.20 

121.60 

    6.01 

Seed rate (kg/ha)(S) 

2.5 

5.0 

7.5 

10.0 

S.E + 

 

7.71b  

8.00a 

8.32a 

8.62a 

0.32  

 

26.32  

26.43 

27.40 

29.67  

  1.87 

 

42.50  

41.60 

45.30 

45.80 

  2.60  

 

91.63b  

93.00ab 

94.81ab 

99.10a  

  2.58 

 

125.94 

128.81 

106.70 

124.10 

    9.31 

      
 

   

Means followed by the same letter (s) within a treatment are not significantly different at 5% level of probability. 

 

 

Table 1b: Effect of sowing method, variety and seed rate on plant height of sesame at BUK site. 

Treatments     Plant height (cm)  

   4 WAS              6 WAS         8 WA                     10 WAS                       12 WAS__ 

Sowing method (M) 

Broadcasting  12.16a                45.83a        102.4a        136.0a                       146.4a 

Dibbling                   11.63b                39.33ab          89.8ab                    118.0b                       135.9b 

Drilling                  11.73                36.51b             84.0b        118.9b                       131.5b 

S.E +    0.55                 2.13                    3.81           1.80                           2.95 

Variety  (V) 

Ex-Sudan                  11.2                       39.18           89.3                      121.0                                128.3 

E8                                    12.44                     41.93                94.9                      127.7                                         147.6 

S.E +                               0.65                     1.44                  1.89                        2.57                                           1.63                

Seed rate (kg/ha)  (S)  

2.5   11.06                37.91b           91.7                      124.4                              138.1 

5.0                               12.48                     42.95a                93.7                      124.3                                138.2 

7.5                      11.55                    39.51ab              91.6                      125.0                               139.4 

10.0           12.27                     41.86ab              91.4         123.6                                135.5 

S.E +     0.56    1.75            2.07           2.2                                          2.39 

___________________________________________________________________________________________________  

Means followed with the same letter (s) within a treatment are not significantly different at 5% level of probability. 

 

In all  the sampling stages broadcasting method 

produced taller plants compared with the other 

methods which were at par except at 6 and 8 WAS, 

where the differences between dibbling and 

broadcasting as well as drilling and broadcasting was 

not significant. The effect of variety on plant height 

was only significant at 4 WAS where variety E8 

produced taller plant than Ex-Sudan in Dutse site 

(Table 1a).  Throughout the sampling period, variety 

did not affect plant height in BUK site. Similarly in 

that site seed rate had significant effect on plant height 

at 6 WAS and 12 WAS only, where 2.5kg/ha 

produced significantly shorter plants than the other 

rates which were similar. Table 1b also shows that, at 

2.5kg and 7.5kg/ha seed rate all the three sowing 

methods had similar plant height. However, at 5.0 and 

10.0kg/ha broadcasting was superior to the others. 

The differences in plant height between the two 

varieties could be genetic as a similar report was made 

by Riaz et al. (2002) on two different sesame varieties 

(TS3 and 92001). Thus genetic variability among the 

two sesame varieties could have explained the 

differences among them. 

The effect of sowing method and variety on number 

of leaves/plant in Dutse and BUK sites are presented 

in Table 2a and 2b respectively.  In Dutse sowing 

method had effect on number of leaves/plant at 10 and 

12 WAS where drilling method produced significantly 

lower number of leaves/plant than broadcasting and 

dibbling Table 2a. At BUK site (Table 2b), drilling 

method gave smaller number of leaves per plant at 4 

WAS as compared to broadcasting and dibbling which 

were similar. At 8 and 10 WAS, dibbling produced 

smaller number leaves compared with the other two 

sowing methods. Variety had significant effect on 

number of leaves/plant at 4 to 10 WAS with E8 being 

superior to ex-Sudan at Dutse site. However at 12 

WAS both varieties had similar number of 

leaves/plant.
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Table 2a: Effect of sowing method, variety and seed rate on number of leaves/plant of Sesame at Dutse. 

Treatments 

 

Number of leaves/plant 

   4 WAS  6 WAS 8 WAS 10 WAS 12 WAS 

Sowing method (M) 

 

        

Broadcasting 7.933 23.11 41.4 154.8a  247.oa 

Dibbling  7.983 24.63 35.7 130.6a 200.0a 

Drilling 8.233 22.27 34.3 102.2b 170.0b 

S.E + 0.218 1.612 3.01  7.83 16.2 

      Variety (V)           

Ex-Sudan  7.511b 19.64b 31.8b 117.8b 194.0 

E8 8.589a 27.04a 24.4a 144.0a 218.0 

S.E + 0.21 1.98 2.93 4.22 14.0 

      Seed rate (kg/ha) (S)           

2.5 7.622b 22.18 35.0 129.3 207.0 

5.0 7.833b 22.54 35.3 124.1 242.0 

7.5 8.322a 23.6 38.0 130.2 185.0 

10.0 8.422a 25.04 40.2 139.8 190.0 

S.E + 0.18 1.90 2.46 10.11 22.80 

__________________________________________________________________________________________ 

Means followed with the same letter (s) within a treatment are not significantly different at 5% level of probability. 

 
Table 2b:  Effect of sowing method, variety and seed rate on number of leaves/plant of sesame at BUK site 

Treatments     Number of leaves/plant 

   4 WAS       6 WAS             8 WAS      10 WAS 12 WAS 

Sowing Method (M)  

Broadcasting  9.0089a                   19.50             83.9a       145.3a                193.1 

Dibbling                   8.858ab                   19.58             63.2b       106.5b        167.4 

Drilling                  8.517b         17.97             70.2ab      125.1ab 173.8 

S.E +   0.12          0.64               4.36           8.12   14.21 

Variety (V) 

Ex-Sudan                   8.539b         17.83b                64.3       112.1                  148.6b 

E8   9.050a                   20.20a                80.6       139.2                  207.6a  

S.E +   0.13                    0.62                    4.63          6.63     9.10  

Seed Rate (kg/ha) (S) 

2.5   9.178a            21.24a               83.2a     141.3a                  214.1a 

5.0   8.833ab                    18.73b                 69.0b     128.4ab       279.3b 

7.5   8.322a               17.98b               75.8a     121.0b                  161.7b 

10.0   8.422a           18.11b               61.7b     112.8b                  157.3b 

 S.E +   0.17               1.79    3.76     7.11     7.73  

__________________________________________________________________________________________ 

Means followed by the same letter (s) within a treatment are not significantly different at 5% level of probability. 

 

Variety E8 gave significantly larger number of leaves 

at 4, 6 and 12 WAS as compared to Ex-Sudan in the 

BUK site (Table 2b).  At 4 WAS seed rate did not 

affect number of leaves. However, between 6 and 10 

WAS sowing at 2.5kg/ha produced significantly 

higher number of leaves compared with the other rates 

which were virtually similar except at 8 WAS when 

the difference between 2.5 and 10kg/ha was not 

significant. However sowing at 5kg/ha gave the tallest 

plants than other seed rates at 12 WAS. 

In Dutse site (Table 2a), sowing method had effect on 

number of leaves/plant at 10 and 12 WAS where 

drilling method produced significantly lower number 

of leaves/plant than broadcasting and dibbling. 

Variety had significant effect on number of 

leaves/plant at 4 to 10 WAS with E8 being superior to 

ex-Sudan. However at 12 WAS both varieties had 

similar number of leaves/plant. Only at 4 and 12 WAS 

seed rate affected number of leaves/plant with 

planting at 7.5 and 10.0kg/ha producing statistically 

similar and superior number of leaves at 4 WAS   

compared to 2.5 and 5.0kg/ha which were superior at 

12 WAS. 

Table 2b shows the effect of sowing method, variety 

ad seed rate on number of leaves per plant of sesame 

at BUK site. Drilling method gave smaller number of 

leaves per plant at 4 WAS as compared to 

broadcasting and dibbling which were similar. At 8 

and 10 was, dibbling produced method smaller 

number leaves compared with the other two sowing 

methods. Variety E8 gave significantly larger number 

of leaves at 4, 6 and 12 WAS as compared to Ex-

Sudan. Seed rate significantly affected number of 

leaves per plant. At 4 WAS seed rate did not affect 

number of leaves. However, between 6 and 10 WAS 

sowing at 2.5kg/ha produced significantly higher 

number of leaves compared with the other rates which 

were virtually similar except at 8 WAS when the 

difference between 2.5 and 10kg/ha was not 
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significant. However sowing at 5kg/ha gave the tallest 

plants than other seed rates at 12 WAS. 

The greater number of leaves/plant observed in 

broadcasting in both sites could be attributed to inter 

and intra plant competition associated with 

broadcasting method which made the crops to 

compete more for growth factors compared to other 

methods. This agrees with findings of Weiss (1983) 

that broadcast method of sowing produced taller 

plants and higher dry matter production when 

compared with drilling method. 

 
Table 3a: Effect of sowing method, variety and seed rate on number of days to flowering, number of days to maturity and  

number of branches/plant of sesame at Dutse site. 

Treatments       No. of days   No. of days to               No. of branches   

      to flowering  maturity   per plant 

                       

Sowing method (M)   

Broadcasting            60.0   82.5           5.81  

Dibbling                             61.7   82.5             4.58  

Drilling                    60.0   82.5             4.81 

S.E +           0.96   0.96      0.82 

Variety (V) 

Ex-Sudan                          56.1b   75.0b                               4.51        

E8            65.0a   90.0a                                 5.62 

S.E +             0.79    0.79      0.73          

Seed rate (kg/ha) (S) 
2.5            60.56   82.5                               5.12 

5.0            60.56   82.5                                  4.34 

7.5            60.56   82.5                                       6.24 

10.0            60.56   82.5                                  4.56 

S.E +             0.00     0.0                                         0.92      

Means followed by the same letter (s) within a treatment are not significantly different at 5% level of probability. 

 

Table 3b: Effect of sowing method, variety and seed rate on number of days to flowering, number of days to maturity, 

number of branches/plant of sesame at BUK site. 

Treatments             No. of days to               No. of days to  No. of branches   

             flowering                             maturity                            per plant                      

Sowing method (m) 

 

Broadcasting   62.50     86.0                               6.25a              

Dibbling                    62.50    86.0                                     4.57b           

Drilling                   65.50     86.0                                     5.73ab             

 S.E +    0.0     0.0                                        0.40                 

Variety (V)  

Ex-Sudan                  55.00b      76.0b                                     4.81b  

E8    7.00a     96.0a                                     6.23a 

S.E +    0.0      0.0                                         0.23               

Seed rate (kg/ha) (S) 

2.5    62.50      86.0                                       6.50a             

5.0    62.50      86.0                                       5.57b             

7.5    62.50      86.0                                       5.23b             

10.0    62.50      86.0                                       4.77b            

 S.E +    0.0      0.0                                         0.26  

__________________________________________________________________________________________            

  

Means followed by the same letter (s) within a treatment are not significantly different at 5% level of probability. 

 

The effect of sowing method, variety and seed rate on 

number of days to flowering and maturity of sesame 

was given in Table 3a and 3b. Only variety had 

significant effect on sesame flowering and maturity, 

where E8 flowered and matured later than Ex-Sudan. 

Sowing method, variety and seed rate had significant 

effects on number of branches per plant as presented 

in Table 3. Dibbling produced smaller number of 

branches per plant compared to other methods which 

were similar. Variety E8 gave significant higher 

number of branches per plant than Ex-Sudan. Seed 

rate 2.5kg/ha gave significantly higher number of 

branches compared to the other rates which were at 

par. 

However, with regards to number of branches per 

plant, broadcasting and drilling gave significantly (P< 

0.05) higher and similar numbers of branches per 

plant in the two sites, compared to dibbling. This must 

not be unconnected with the fact that the crops vie for 

space, light and nutrients more critically in dibbling 

method compared to other sowing methods. This 

coincides with the assertions by Olowe and Busari 
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(1994) that number of branches per plant increase 

linearly with increase in inters and intra row spacing. 

The effect of sowing method, seed rate and variety on 

number of days to flowering and maturity, number of 

branches and pods of sesame is given in Table 3. Only 

variety had effect on number of days to flowering and 

maturity in which E8 flowered and matured later than 

Ex-Sudan. Number of branches per plant was not 

affected by sowing method and variety. Similarly, 

variety has no significant effect on number of pods 

per plant, although sowing method has significant 

effect on number of pods per plant. Broadcasting and 

drilling method produced statistically similar and 

superior number of pod per plant compared with 

dibbling method. Variety was found to have affected 

day to 50% flowering and maturity of sesame. Ex-

Sudan attained 50% flowering and maturity earlier 

than variety E8 at both sites. This is in line with the 

report of Fathy and Mohammed (2008) in which they 

found that Saudi local cultivar flowered later than 

Shadaweel cultivar. Similar observations were 

reported by Abdulrahaman et al. (2007) on number of 

branches and flowers per plant. 

 

CONCLUSION AND RECOMMENDATION 

From the result of this research it can be concluded 

that drilling is the best sowing method, sowing at seed 

rate of 5kg ha
-1

 gave better growth characteristics 

which will in turn affect the yield of the crop. 

Similarly, there were differences in the growth    

 

 

 

parameters among the varieties where Ex-Sudan 

performs better than the E8. 

Therefore, farmers are recommended to adopt these 

agronomic practices of using Ex-Sudan variety, 

sowing at seed rate of 5kg ha
-1 

and using drilling as 

the sowing method for increased sesame production in 

the Sudan Savanna of Nigeria. 
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