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Abstract 

This study was undertaken to determine the storability of pre-treated sesame seeds and to compare the effects of 
inorganic and organic seed treatments on the viability and vigour of sesame seeds during storage. Two hundred 
grammes of sesame seeds were treated separately with recommended dosages of Neem leaf powder (NLP), 
Dress force powder (DFP), Dry pepper powder (DPP) and untreated seeds being the control; each treatment 
placed in air-tight container and stored in a wooden cabinet at average ambient conditions of 26.5°C and 80% 
RH for a period of 18 weeks. Completely randomized design was used for the experiment, with storage time and 
seed treatment as factors. Samples were drawn from storage at interval of two weeks and tested for seed viability 
and seedling vigour. Seed germination, seedling vigour index, speed of germination and rate of germination were 
evaluated. Analysis of variance (ANOVA) was carried out on the data collected, and treatment means were 
separated using Duncan’s Multiple Range Tests (DMRT). Correlation analysis was also carried out to ascertain 
the kinds of relationships that exist among the variables evaluated. Observations showed that NLP and DPP 
treatments had better mean seed germination of 89.53% and 82.35% respectively compared to DFP (46.47%) 
and control (80.76). NLP also enhanced better seedling vigour index (339.24) throughout the strorage time 
compared to DFP (99.74). It is therefore recommended that natural botanicals like NLP could be adopted for 
short and medium term storage of sesame seeds; as it maintaned seed viability and seedling vigour optimally 
among other treatments. 
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1. Introduction 

Sesame (Sesamum indicum L.) is an erect, annual plant; which belongs to the family Pedaliaceae. Its cultivation 
dated back to the early centuries, when it was cultivated for its seeds; which are used as food and as a good 
source of high quality oil. The first written records of this crop dated back to 3,000 BC; when Babylonians and 
Egyptians use sesame oil and sesame flour for household recipes (Filippone, 2006). The demand for sesame seed 
and its products is growing both at the National and International levels, and so huge market potential exists for 
sesame seeds. Owing to its previous status as a minor crop, there has been little research efforts on the crop 
(Onyibe et al., 2002). 

Seed deterioration starts immediately after a crop has attained the physiological maturity stage. Thus, in order to 
prevent the quantitative and qualitative losses due to several biotic and abiotic factors during storage, several 
methods are being adopted such as seed treatment with suitable chemicals or plant products, as well as seed 
storage in safe containers (Abdul-Baki & Anderson, 1973). 

Roberts (1972) reported that seed deterioration during storage was due to the damage in cell membrane and other 
chemical changes in the seed system such as the protein and nucleic acid accumulation. Such degenerative 
changes result in complete disorganization of membranes and cell organells and ultimately causing death of the 
seed and loss of viability. Villiers (1980) opined that the most common and consistent ultra-structural changes in 
all the cell organelles was the loss in integrity of membranes, which invariably leads to increased seed 
deterioration especially during storage.  

Harrington (1960) reported that for every one percent moisture decline and for each 50C decrease in temperature 
the storage period will be doubled. In open and pervious containers, seed moisture content is determined by RH 
of the surrounding atmosphere and temperature of the storage environment. Roberts (1961) said that seeds stored 
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in ambient conditions loose their viability and vigour very fast due to changes in storage conditions of 
temperature and relative humidity. 

The storability of seeds is also influenced by the type of packaging material. Seeds stored in moisture-proved 
sealed containers provide suitable environment for storage, offer protection against contamination and also acts 
as a barrier against the escape of seed treatment chemicals than in moisture pervious containers (Nagaveni, 
2005). Miyagi (1966) dried seeds of onion, carrot, cabbage, cucumber and tomato in dessicator and stored in 
moisture vapour-proof resistant and impervious containers. Higher viability and vigour was retained for longer 
period in moisture-proof containers followed by moisture resistant and impervious containers respectively. 

Seed treatment with chemicals has been reported to be very effective in maintaining seed quality because it 
hinders the activities of storage pests and fungi (Gupta et al., 1989). Bhattacharya and Basu (1990) stated that 
dry dressing of pea seeds with CaOCl2 at 3g/kg of seeds retained higher vigour (5693) and viability (83%) in 
ordinary storage for nine months as compared to control (2999 and 64% respectively).  

Seed treatment of chilli with thiram improved emergence and untreated seeds showed lowest emergence after 10 
months of storage (Koteshwar-Rao et al., 1962). Siddaramaiah et al. (1979) observed the improvement in 
germination of peanut seeds treated with carbendazim, thiram, difalton, fentin acetali and triademeton. 
Muthuswamy et al. (1983) reported that among all the fungicides tested for chilli, captan (4 g/kg), sulphur dust 
(4 g/kg), bavistin (2 g/kg), vitavax (2 g/kg) and benlate (benomyl, 4 g/kg) recorded higher germination compared 
to the untreated seeds. Gupta et al. (1989) reported that onion seeds treated with different chemicals viz., thiram, 
captan, captafol, and cytozyme retained the germination upto 12 months Dhyani et al. (1991) revealed that the 
seed treatment with captafol, thiram, aureofungin, topsin and vitavax each at 0.3 per cent concentration of seed 
weight improved seed germination and seedling length of chilli. Reddy and Reddy (1994) also treated the seeds 
of eggplant with thiram (2.5 g/kg), delson (1 ml/kg) and captan (2.5 g/kg) and observed that the thiram 
maintained higher germination up to 21 months of storage. 

In recent years however, attempts have been made to replace synthetic (inorganic) seed treatment chemicals with 
organic materials of plant origin which are cheaper, safer and eco-friendly. Among the various methods 
followed, use of botanicals has been a traditional method and is being given much attention. 

Parashivamurthy (1994) found that bean seeds treated with neem oil had increased viability (97%) and seedling 
vigour (1240) over untreated control (49%, 810 respectively) after storage of 240 days. Nargis (1995) reported 
that pelleting of tomato seeds with pongamia and arappu leaf powder showed better performance in laboratory 
and field conditions compared to control. Pal and Basu (1995) reported that wheat seeds treated with neem leaf 
powder at 2g per kg of seed recorded maximum germination and seedling vigour after 7 months of storage under 
ambient condition. Sharma (1995) recommended treatment of maize seeds with neem leaf powder (100g/kg) and 
ash (10g/kg) for effective reduction in percent seed damage during storage. Ogunwolu and Odunlani (1996) 
reported that cowpea seeds treated with neem leaf powder (3g/kg) seeds showed reduced bruchid infestation 
after five months of storage. Anil et al. (1998) observed that soybean seeds treated with neem products and 
untreated seeds did not show any significant differences in germination. But seed treatment controlled 
association of mycoflora up to 120 days of storage period. Hossain et al. (1999) observed that soybean seeds 
coated with neem leaf powder showed excellent control of seed borne disease of colletotrichum dematum and 
maintained better seed health during the storage period. Arati (2000) reported that Bengalgram seeds treated with 
neem leaf powder recorded higher germination (65.91%) and vigour index (1282) compared to control at the end 
of 10 months of storage period. Maraddi (2002) observed cowpea seeds treated with neem leaf powder (5g/kg) 
recorded higher germination (39.5%) and vigour index (1072) compared to control (34.2% and 864, 
respectively) at the end of 10 months of storage period. 

The use of botanicals as seed pre-treatment is now receiving much attention these days because of its proven 
advantages over the synthetic option. This work was therefore necessary to practically and technically 
investigate some of these earlier works; with reference to the introduction of some new and unproven botanicals. 

The major objective of the study is to evaluate the storability of treated and untreated sesame seeds, while the 
specific objectives are: 

1) To determine the comparative effects of selected organic and inorganic seed treatments on the seed viability 
and seedling vigour of sesame seeds in storage. 
2) To monitor the deterioration and agronomic quality of treated sesame seeds over a period of time. 



www.ccsenet.org/jas Journal of Agricultural Science Vol. 4, No. 9; 2012 

189 
 

2. Materials and Methods 

The experiment was conducted at the laboratory of the Department of Agriculture and Industrial Technology, 
Babcock University Ilishan-Remo, Nigeria between October 2011 and February 2012. The design used was 
completely randomized design (CRD), with storage time and seed treatment as factors. 

2.1 Seed and Seed Source 

The crop seed used for this experiment is benniseed / sesame (Sesamun indicum). One variety of the crop 
identified as NCRIBEN01 (530-6-10) was obtained from the open market, properly cleaned and evaluated for 
initial quality. 

2.2 Initial Seed Quality Evaluation 

Prior to seed treatment, about 5g of the seed was tested for different quality parameters: moisture content (%), 
seed germination (%), and seedling vigour. 

2.3 Seed Treatment and Storage 

Three seed treatments and a control were used in the experiment. This included dress force powder (synthetic 
chemical), botanicals (neem leaf powder and dry pepper powder) and an untreated control. 

The seed dressing chemical and the two botanicals were thoroughly mixed with the seeds at the following 
recommendations: Neem Leaf Powder at 75g per kg of seed (Abdul-Rafiu, 2006), Dry Pepper Powder at 75g per 
kg of seed (Abdul-Rafiu, 2006), Dress Force Powder at 5g per kg of seed (Oyekale, 2000), and an untreated 
control. These were filled into plastic containers and kept in a wooden cabinet (with ambient conditions of 
26.50C and 80% RH) at the crop laboratory of the Department of Agriculture and Industrial Technology, 
Babcock University Ilishan-remo Ogun state. The storage lasted for a period of 5 months (October 2011 – 
February 2012). 

2.4 Seed Viability and Seedling Vigour Evaluation 

Seed samples were drawn from the containers at two weeks interval and tested for viability and vigour. 

2.4.1 Seed Germination Assessment 

One hundred seeds in five replications were taken from each treatment, and germination test was conducted 
using petri-dishes with filter paper placed in them. The number of normal seedlings were counted at two days 
interval and cumulative germination obtained at the 8th day. Percent seed germination was then expressed as 
number of seed germinated over total no of seed planted (expressed in percentage). 

2.4.2 Seedling / Plumule Length Measurement 

This was obtained with the aid of a ruler; by measuring the length (in cm) of the seedling from the base of the 
plant above the substrate to the apex of the last leaf on the 8th day. 

2.4.3 Seedling Vigour Index 

The vigour index of seedling was calculated by adopting the method suggested by Abdul-Baki and Anderson 
(1973), and expressed as: 

Seedling vigour index (VI) = Germination (%) x Seedling length (cm)     (1) 

2.4.4 Speed of Germination 

This was obtained using the formula: 

i.e.     
௡௢ ௢௙ ௦௘௘ௗ௦ ௔௧ ௙௜௥௦௧ ௖௢௨௡௧

ௗ௔௬ ௢௙௙௜௥௦௧ ௖௢௨௡௧
൅

୬୭ ୭୤ ୱୣୣୢୱ ୟ୲ ୱୣୡ୭୬ୢ ୡ୭୳୬୲

ௗ௔௬ ௢௙ ௦௘௖௢௡ௗ ௖௢௨௡௧
൅ ڮ

୬୭ ୭୤ ୱୣୣୢୱ ୟ୲ f୧୬ୟ୪ ୡ୭୳୬୲

ௗ௔௬ ௢௙ ௙௜௡௔௟ ௖௢௨௡௧
         (2) 

(Adebisi and Oyekale, 2005) 

2.4.5 Rate of Germination 

This was estimated using the formula: 

  i.e.   1/tn (∑Gn)            (3) 

(Daniel, 2007) 

where tn = total time taken, 

∑Gn = cumulative germination count. 
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2.5 Statistical Analysis 

The data collected from the experiment were analyzed using SAS (Statistical Analysis Software) version 9.1 
(SAS, 1999). 

Analysis of variance (ANOVA) was carried out; with storage time (P) and seed treatment (T) as factors, in order 
to be able to determine if the time and treatment were significant on the parameters evaluated. Means from 
ANOVA were separated using Duncans’ Multiple Range Test (DMRT), to be able to detect differences among 
the time periods and the treatments. Correlation analysis was also carried out on the parameters evaluated to 
ascertain the kind(s) of relationships that exist among the variables. 

3. Results and Discussion 

3.1 Analysis of Variance of the Seed Viability and Seedling Vigour Variables of the Stored Sesame Seeds 

Means square from analysis of variance of seed viability and seedling vigour variables (seedling length, seedling 
vigour index, speed of germination, rate of germination) for the stored sesame seeds are presented in Table 1. All 
the variables were highly significant (p ≤ 0.01) on storage time as well as the seed treatments. Also, all the 
variables evaluated were highly significant on the interaction of storage time and seed treatment. This indicates 
that storage time, treatment, and interactions between storage time and treatment had significant effect on the 
seed viability and seedling vigour variables. This is in line with the work of Nagaveni (2005), who reported that 
interactions between storage time and seed treatments were highly significant for onion seed. Replication was 
highly significant (p ≤ 0.01) on seedling vigour index and significant (p ≤ 0.05) on percentage germination, 
speed of germination and rate of germination; but not significant for seedling length. 

 

Table 1. Means square from analysis of variance for seed viability and seedling vigour variables of stored sesame 
seeds 

Sov Df Germperc Seedlt Svi Sog Rog 

Storage time(p) 7 887.96** 1.48** 2575.80** 499.12** 14.41** 

Trt(t) 3 14824.44** 19.61** 447686.36** 6312.27** 228.60** 

p x t  21 273.60** 0.26** 3852.07** 110.89** 4.31** 

Rep 4 76.14* 0.04ns 1945.97** 36.24* 1.15* 

Error 124 24.79 0.04 546.59 11.70 0.43 

Total 159      

Cv (%)  6.66 6.29 9.20 7.12 7.03 

Key: *Significant at 0.05, **Significant at 0.01, ns=Not Significant, sov: Source of Variation, df: Degree of 
Frequency, seedlt: Seedling Length, germperc: Germination Percentage, svi: Seedling Vigour Index, sog: Speed 
of Germination, rog: Rate of Germination trt: Treatment, rep: Replication, Trt: treatment. 

 

3.2 Means of Seed Viability and Seedling Vigour Variables of Sesame during Storage 

Results from Table 2 show that there were no statistical differences in percent seed germination from weeks 8 to 
12 and weeks 15 to 18, with highest mean seed germination week 2 and lowest at week 18, similar to the works 
of (Usha et al., 1990) in cowpea where the lowest germination percentage was recorded at the final germination 
test. Differences were also observed in seedling length where it was highest at week 18 and lowest at week 2. 
Seedling vigour index, was highest between weeks 10 and 12 and consistently moderate for other storage 
periods. Speed of germination was also significantly higher at the second week and lowest at week 18; while the 
rate of germination similarly was highest at week 2 and reduced significantly from weeks 15 to 18. Similar 
results were obtained by Singh and Dadlani (2003) who recorded higher germination percentage with soybean 
seeds. 
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Table 2. Means of seed viability and Seedling vigour parameters of sesame seeds stored for 18 weeks 

Storagetime(was) Germperc seedlt Svi Sog Rog 

2 

4 

6  

8 

10 

12 

15 

18 

87.10a 

80.10b 

70.95de 

75.90c 

75.95c 

73.50cd 

68.40ef 

66.35f 

2.77e 

3.02d 

3.21c 

3.39b 

3.40b 

3.26c 

3.50ab 

3.62a 

246.99b 

250.56b 

246.67b 

270.31a 

270.81a 

254.49b 

256.04ab 

243.52b 

56.19a 

51.91b 

46.35d 

49.28c 

49.52c 

47.86cd 

43.10e 

40.15f 

10.88a 

10.01b 

8.87de 

9.44c 

9.49c 

9.19cd 

8.55ef 

8.2f 

Key: means with the same letter along the column are not significantly different from one another. germperc: 
Germination Percentage, seedlt: Seedling Length, svi: Seedling Vigour Index, sog: Speed of Germination, rog: 
Rate of Germination, was: weeks after storage. 

 

3.3 Means of Seed Viability and Seedling Vigour Variables of Four Sesame Seed Treatments 

Result from Table 3 shows statistical variations were noticed in all variables, neem leaf powder treatment 
recorded highest statistical variation while dress force powder treatment had the lowest where no statistical 
difference were noticed in dry pepper powder treatment and control treatment for variables; germination 
percentage, speed of germination and rate of germination. For seedling length and Seedling vigour index, 
statistical differences were noticed in all variables, where it was highest at neem leaf powder treatment, and 
lowest at dress force powder treatment. This result is in contrast to the work of Gupta et al. (1989), who reported 
that seed treatment with chemicals is found to be more useful in storage for maintaining better seed quality. 
Neem leaf powder also enhanced better seedling vigour index maintenance throughout the storage time; and this 
is line with the works of Pal and Basu (1995), who reported that wheat seeds treated with neem leaf powder at 2g 
per kg of seed had maximum germination and seedling vigour after 7 months of storage under ambient 
conditions. Maraddi (2002) also observed that cowpea seeds treated with neem leaf powder (5g/kg) had higher 
germination (39.5%) and vigour index (1072) compared to control (34.2% and 864, respectively) at the end of 10 
months of storage period. 

 

Table 3. Means of seed viability and seedling vigour parameters of four seed treatments for stored sesame seeds 

Trt Germperc Seedlt Svi Sog Rog 

Nlp 

dpp 

dfp 

con 

89.53a 

82.35b 

46.47c  

80.76b 

3.78a 

3.42c  

2.45d 

3.64b 

339.24a 

282.38c 

99.74d 

295.33b 

57.66a 

52.95b 

29.57c 

51.99b 

11.14a 

10.30b 

5.81c 

10.07b 

Key: means with the same letter along the column are not significantly different from one another. 

Nlp: Neem Leaf Powder, dpp: Dry Pepper Powder, dfp: Dress Force Powder, con: Control, seedlt: Seedling 
Length, germperc: Germination Percentage, svi: Seedling Vigour Index, sog: Speed of Germination, trt: 
Treatment, rog: Rate of Germination. 

 

3.4 Seed Viability of Stored Sesame under Four Seed Treatments 

In Figure 1, the highest percentage germination over all treatments was recorded for neem leaf powder treatment 
at two weeks. This was followed by dry pepper powder treatment, control treatment and dress force powder 
treatment. Dress force powder-treated seeds had the lowest germination at week 15; while seed germination was 
also lowest at week 18 for control, dry pepper powder and neem leaf powder treatments. This is in line with the 
work of Arati (2000), who reported that Bengalgram seeds treated with neem leaf powder recorded higher 
germination (65.91%) compared to control at the end of 10 months of storage period. Hence, seed germination 
reduced significantly in all the treatments throughout the storage time, but at diferent rates. 
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Figure 1. The germination performance of sesame seed during storage for 18 months under four seed 
pre-treatments 

 

3.5 Seedling Vigour of Stored Sesame Seed under Four Seed Treatments 

In Figure 2, the highest seedling vigour index was recorded for neem leaf powder treatment at week 10, this was 
followed by dry pepper powder treatment at week 8, control treatment at week 15 and dress force powder 
treatment at week 2; while dress force powder had the lowest seedling vigour at week 15, lowest at weeks 2 for 
the control and neem leaf powder treatment, and lowest at week 18 for dry pepper powder. Arati (2000) reported 
that Bengalgram seeds treated with neem leaf powder recorded higher vigour index (1282) compared to control 
at the end of 10 months of storage period. 
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Figure 2. The seedling vigour performance of sesame during storage for 18 months under four seed 
pre-treatments 

3.6 Relationships among the Seed Viability and Seedling Vigour Variables Evaluated 

Table 4 shows the relationships among the seed viability and seedling vigour variables evaluated for the stored 
sesame seed. The relationship between germination percentage and seedling length, seedling vigour index, speed 
of germination, and rate of germination was highly and positively significant; which indicates that an increase in 
seed germination performance leads to significant increase in all these other variables. The relationship between 
seedling length and seedling vigour index, speed of germination, and rate of germination was also highly 
positively significant; which also indicates that an increase in seedling length performance leads to significant 
increase in all other variables. The relationship between seedling vigour index, speed of germination and rate of 
germination was highly positively significant; and this also indicates that increase in seedling vigour index leads 
to significant increase in all the other variables. There was also significant and positive relationship between 
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speed of germination and rate of germination; and this as well indicates that an increase in the speed of 
germination of the stored sesame seed increases its rate of germination. The interaction between these variables 
implies that an increase in the value of any of the variables leads to increase in all other variables. This kind of 
relationship was reported in the work of Adebisi and Oyekale (2005), who evaluated a variety of pre-treated okra 
seeds in storage and reported significant positive relationships among the seed quality attributes. 

 
Table 4. Relationships among five seed viability and seedling vigour parameters of stored sesame seeds 

 Germperc Seedlt Svi Sog rog 
Germperc 
seedlt 
svi 
sog 
rog 

- 
- 
- 
- 
- 

0.6610** 
- 
- 
- 
- 

0.9000** 
0.9001** 
- 
- 
- 

0.9922** 
0.6371** 
0.8880** 
- 
- 

0.9974** 
0.6537** 
0.8957** 
0.9911** 
- 

Key: ** Significant at 0.01, seedlt: Seedling Length, germperc: Germination Percentage,  svi: Seedling Vigour 
Index, sog: Speed of Germination, rog: Rate of Germination. 

 
4. Conclusions 

Among the seed treatments, neem leaf powder and dry pepper powder (which are natural botanicals) recorded 
higher seed quality parameter throughout the storage period compared to dress force powder (synthetic) and the 
untreated control. Sesame seeds treated with neem leaf powder and dry pepper powder maintained higher 
germination (89.53% and 82.35%) repectively for 18 weeks, while dress force powder was unable to properly 
maintain seed germination (46.47%). Also, neem leaf powder treatment recorded higher seedling vigour 
(339.24), while dress force powder recorded the lowest seedling vigour index (99.74). This implies that dress 
force powder treatment could not therefore properly maintain seed germination and seedling vigour for all the 
seed quality attributes within the storage period, while neem leaf powder treatment which is an organic material 
was able to preserve seed viability and seedling vigour for an appreciable time during sesame seed storage. 

Based on the results of this study, it may be concluded that sesame seeds could be treated with neem leaf powder 
and/or dry pepper powder to maintain seed germination (more than 80%) for up to 18 weeks. Seed treatment 
with neem leaf powder is specifically recommended for pre-treatment storage of sesame seeds, as it maintained 
seed viability and seedling vigour optimally among all other treatments. More botanicals (different plant source 
and different parts of the plant – leaves, extracts etc) could however still be tried for sesame seed storage and 
with diferent varieties of the crop.  
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