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Abstract 

The effectiveness of a manually operated seed drum for seed treatment was 
tested in Federal College of Forestry Jos, Plateau State, Nigeria. Twelve bag of 
maize of 3kg each were divided into 4 x 3 treatments replications, namely; 20, 
30, 40, and 50 revolutions respectively. The experiment was laid on a 
completely randomized design. ANOVA statistial tool was used to test the level 
of significance between treatments (different revolutions). The result 
revealed that increase in revolution gave rise to increase in the quantity of 
fully mixed maize grain and decrease in partially mixed grains. The higehst 
quantity of 2.9467kg was recorded at 50 revolutions while 20 revolutions had 
the lowest value (0.4667kg). This implise that the seed dresser gave the best 
perfomance at 50 revolutions. The ANOVA result also shows a significant 
difference between different revolutions and mixing condition (0.001) at 5% 
probability level. 
 
Keywords: Seed treater, Performance, Maize, revolution, ALL STAR. 

 
INTRODUCTION 
Seed vary greatly in size, shape and color. In many cases, seed sizeis small or 
irregular, making singularization and precision placement difficult. In 
addition, seeds should be protected from a range of pests that attack 
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germination seeds or seedlings. Seed-coating technologies can be employed 
(Taylor et. al., 1998). In agriculture and horticulture, Seed dressing or seed 
treatment is a chemical treatment, typically antimicrobial or antifungal 
treatment with which seeds are treated or dressed prior to planting. Less 
frequently, insecticides are added. Seed treatment can be an environmentally 
more friendly way of using pesticides as the amounts used can be very small. 
It is usual to add colour to make treated seed less attractive to birds if split 
and easier to seed and clean up in the case of an accidental spillage. 
(www.eppo.org, www.eea.europa.eu). Seed dressing is also used to refer to 
the process of removing chaff, weed seeds and straw from a seed stock. Care 
is needed not to confuse the two. ((Ni, 1997).  Microbial biopesticides such as 
Bacillus thuringiensis (Bt), a toxic produced by bacteria that kills catapillars, 
are an alternative to some chemical pesticide (www.europa.eu). A seed 
dressing drum however is a device that is provided for the treatment and 
dressing of seed before sowing, making them pest and insect resistant. 
Pretreatment to terminate dormancy and seed up germination is thus one 
important type of pretreatment. Another comprises various forms of seed 
dressing, pelting or coating, designed to give the seed protected against pests, 
diseases or adverse conditions to improve the uniformity of seed or to render 
them more visible to the nurseryman.  
Seed play vital role in the transmission of plant pathogens causing plant 
disease. The pathogens may be externally or internally seed borne or 
associated with seed as contaminant. The seed borne pathogens may cause 
seed necrosis or reduction in germination as well as seedling damage by 
systemic or local infection resulting in the development of disease at later 
stages of plant growth. Many important diseases of plants caused by fungi 
spread through seed (McGee, 1995) Healthy plays an important role for 
increasing successful cultivation and yield of crops. Seed borne pathogens of 
wheat are responsible to cause variation in plant morphology and also 
reducing yield 15-90% if infected seeds are planted in the field (Ni, 1997). 
Seed treatment is a biological, chemical, mechanical or physical process 
designated to mitigate externally or internally seed or soil borne 
microorganism, resulting in the emergence of a healthy seedlings and 
subsequently a healthy plant. Seed may be treated to promote good seedling 
establishment, to minimize yield loss or to maintain and improve quality and 
to avoid further spread of pathogens. 
The application of chemicals to seed is safest, cheapest and could be effective 
means of controlling most seed borne pathogens. Fungicidal seed treatment 
may kill or inhibit seed borne pathogens and may form a protective zone 
around seeds that can reduce seed decay and seedling blight caused by soil 
borne pathogens, resulting and vigorous seedlings. The use of fungicides as 
seed treatment is the most widely followed diseases control practice used in 

http://www.eppo.org/
http://www.eea.europa.eu/
http://www.europa.eu/
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all crops (Taylor and Eckenrode, 1993). In recent past the efficiency of various 
fungicides to control seed borne fungal mycoflora has been reported (Yehia et 
al., 2010) treated wheat stored grain with captan, Thiram and Vitavax and 
found that thiram was highly effective in protecting seed viability (Robani, 
1994) found Dithane m-45 and Benlate to be more effective as seed dressing 
fungicides against Alternaria alternate and Fusarium roseum. Burris, (1994) 
obtained beneficial effects with vitavax on grain yield and plant characteristic 
of wheat seed. The seed treatment drum consists of frame, handle and 
cylindrical drum. The cylindrical drum is mounted on a tri-pod angle iron 
frame. Three pieces of mild steel flat are welded inside the drum for helping 
in uniform mixing. Prior to start mixing of chemicals, workers are advised for 
wearing plastic hand gloves and mask on nose for health protection. After 
adding chemicals in drum, add little water, close the lid of drum tightly and 
rotate the drum for 20 to 25 revolutions. After 1-2 minutes ofcompleting the 
work, open the lid and take the treated seed in a separate bag/container. A 
batch of 20 kg seeds takes about 5-6 minutes for complete operation i.e. filling, 
treating and emptying. Hand gloves and mask should not be removed till 
completion of the work. Children’s should be kept away from the work place. 
After completing the work, workers are advised for thorough washing of 
hand, legs, face and eyes (Abd-Al, 2016). The objectives of the study are to 
determine the seed treating capacity of the drum at different revolutions and 
ascertain the required revolution for proper seed dressing    
 
MATERIALS AND METHODS  
Study site 
The evaluation of the efficiency of a manually operating seed dressing drum 
was carried out at the chemistry laboratory of the Federal college of forestry 
Jos, Jos Plateau state. The area lies in the Northern Guinea Savannah zone, on 
latitude 90 57’ N and longitude 80 54’E with a height of about 118cm above sea 
level. The mean annual rainfall for the location is between 1200mm and 
1250mm and mean temperature of 230C – 250C  The soil is sandy-loam light 
to darkish in colour. (University of Jos meteorological Station, 2000). 
 
Materials  
1. Maize: - Maize is the seed that we are to use in our work, which is to check 

the efficiency of a manually operated seed dressing drum. 
2. Weight balance: - Weighing scale (or weigh scales) is a device used for 

measuring weigh or calculating mass of grain (maize). 
3. Field book: -   Field book or field note are primary source of document 

that describe the event. Which include collection of specimens or 
observation during practical  
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4. Nose mask :-  Nose mask is flexible held or nose and mouth by elastic or 
rubber strip tom protect against dust encaintened  during construction or 
cleaning activities such as dust from dry well, brick, wood, fiberglass, 
silica (from ceramic or glass production or sweeping . 

5. Lab coat: - A white coat or laboratory coat (often abbreviated to lab coat). 
Is a knee- length over coat worn by professional in the medical field or by 
those involve in lab work  

6. Hand glove: - A glove is a garment covering the whole hand. Gloves have 
separate openings for each finger and thumb. If there is an opening but no 
(or a short) covering sheath for each finger they are called fingerless 
gloves 

7. Chemicals: - In agriculture and horticulture. Seed treatment or dressing is 
a chemical typically antimicrobial or fungidal with which seed are treated 
(or dressed prior to planting). The chemical we used for the treatment 
was ALL STAR. 

8. Stop watch: - Stop watch is a hand held time place designed   to measure 
the amount of time elapsed from a particular time when it is activated to 
the time the piece is deactivate.  

9. Seed dressing drum: - A seed dressing drum is a device use to mix the seed 
and chemicals prior to planting.  

10. Water: - little quantity of water was used to sprinkle on the seeds before 
measurement.  

11. Drawing board: - It was used as a platform were the seed was being placed 
in other to pick partially mixed, fully mixed and UN mixed  

12. Leather bag: - For packaging of maize 
Source of material  
 
The required material used in the evaluation of the efficiency of a manually 
operating seed dressing drum were material locally found around us. They 
were sourced from the chemistry laboratory of the Federal college of Forestry, 
Jos. Some of this material include seed dressing drum, stop watch, weigh 
balance, nose mask, hand gloves and lab coat while other material such as the 
chemical (ALL STAR) was sourced from the Plateau State Agricultural 
Development Program (PADP) Jos Plateau State. The maize was sourced from 
Katako market Plateau State.  
The tested Seed drum:  
The coating drum used in this study was designed locally. The main 
dimensions of this machine are: total height 60 cm, width 50 cm, depth 40 cm, 
and total mass 18 kg. The main coating drum parts are as follows:   

1. Frame: was made of steel sheet with thickness of 2 mm, height of 50 
cm, width of 40 cm and depth of 50 cm.  
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2. Coating pan or unit: was made of copper sheet with thickness of 
3mm. The coating drum has a diameter of 35 cm, depth of 35 cm and 
with feeding opening of 22 cm diameter.  

3. Coating-unit shaft: was made of steel with diameter of 20 mm and 
length of 100 mm. The first edge of coating-unit shaft welded with a 
flange. The flange of 100 mm diameter is connected with the coating 
unit by 4 bolts of 10 mm diameter. The second edge of coating-unit 
shaft has a cut with 30 mm length.  

 
Measuring of the seed  
The seeds (maize) of 36kg were measure and packaged into 12 (twelve) 
replicate of 3kg each, this was being archived through the use of a scale and 
leather bag. The maize was poured in to the scale and when it reaches 3kg it 
was being packaged in a leather bag, this was done repeatedly for the twelve 
replicate shown in plate 3.1 

  
Plate 3.1: Weighing of Replicated maize for the experiment 
 
Addition of chemical (ALL STAR) 
A little amount of water was being sprinkled to the maize with the use of hand 
to improve its surface moisture content. Each replicate of 3kg was poured into 
the manually operated seed dressing drum and a sachet of the chemical was 
added to it. This was done repeatedly for each revolution variation (Plate 3.2) 
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Plate 3.2: Maize pouring process for mixing. 
 
Rotation of seed dressing drum 
The twelve bag of maize of 3kg each were divided into 3 replicates each (R1, 
R2, and R) for each revolutions i.e. 20, 30, 40, and 50 revolutions respectively. 
The first 3 replicates were for 20 revolutions, the second for 30, the third for 
40 and the fourth for 50 revolutions each revolution was done in one minutes 
(Plate 3.3)  

 
Plate 3.3: Rotation of the mixture of Seeds and Chemicals. 
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Separation of fully mixed and partially mixed 
Each revolution was being packed together, i.e. 20, 30, 40 and 50. Each 
replicate (R1, R2, and R3) where poured separately the fully mixed and 
partially mixed, this was done repeatedly until it reaches the last replicate of 
50 revolutions. (Plate 3.4).  

  
 
Measurement of fully mixed and partially mixed grains.   
For each revolution, the quantity of partially mixed and fully mixed grains 
were measured and recorded to determine the efficiency of the seed dressing 
drum 
 
RESULTS AND DISCUSSION 

 
Figure 1:  Average quantity of Maize mixed at different mixing condition. 



 

SSAAR (JASUD); Journal of                                                    September, 2020 

African Sustainable Development  

138 | P a g e  
 

Editions 

Table 1: Analysis of Variance of the effects of revolutions on the mixing conditions 
  Sum of Squares df Mean Square F Sig. 
Between Groups 29.897 7 4.271 533.321 0.001 
Error 0.128 16 0.008 

  

Total 30.025 23 
   

Results of the performance of the seed drum visa vis the diferent revolutions are 
presented in Figure 1 and Table 1 above.  According to the result, it was observed 
that increase in revolution gave rise to increase in the quantity of fully mixed maize 
grain and decrease in partially mixed grains. The higehst quantity of 2.9467kg was 
recorded at 50 revolutions while 20 revolutions had the lowest value (0.4667). This 
implise that the seed dresser gave the best perfomance at 50 revolutions. The ANOVA 
result also shows a significant difference between different revolutions and mixing 
condition. 
 

Conclusion 
The manually operated seed dressing drum is very efficient at 50 revolutions, with a 
constant rotation pattern in 1 minute. The revolution is also a fact that must be 
considered. An average revolution of 50 is enough to mix 3kg of maize with the 
chemical ALL Star in one minute. It is advisable for a farmer to use 50 revolutions in 
one minute when treating 3 kg of seed prior to planting because at 50 revolution 
99.9% of the seed are fully mixed.  
 

Recommendation 
The efficiency of manually operated seed dressing drum has been tested and 
approved that it has the power to mix 3kg of seed at 50 revolutions within per 
minute. It is therefore recommended that farmers should use 50 revolutions per 
minute to treat seeds prior to planting. 
Further research should be conducted to validate the result of this findings. 
            

References 
Abd-Al Fattah, Y.A., 2016, Development of a seed-coating machine for some crops, Ph. D., Ag. and Bio-

systems Eng. Dept., Fac. of Agriculture, Moshtohor, Banha Univ.: 17-124. 
Burris, J. S., Prijic, L. M. And Chen, Y., 1994, A small-scale laboratory fluidized bed seed-coating 

apparatus, in Martin, T. (Ed.), Seed Treatmrent Progress and Prospects, Surrey, British Crop Prot. 
Council.: 419-423. 

McGee, D. C., 1995, Advances in seed treatment technology, Technical report no. 11, in McNicoll, A. 
(Ed.)Proc. Asia and Pacific Seed Assoc., New Delhi, APSA. :1-14 

Ni, B. R., 1997, Seed coating, film coating and pelleting, pp 737-747 in Chinese Assoc. of Ag. Sci., DDA, 
Minis. of Ag., PR China and China Nat. Seed Group Cooperation, (ED.), Seed industry and ag. Dev., 
Bejing, China Ag. Press. 

Robani, H., 1994, Film-coating horticultural seed, HorTech. 4: 104-104 
Taylor, A. G. And Eckenrode, C. J., 1993, Seed coating technologies to apply Trigard for the control of 

onion maggot and to reduce pesticide application,in Efforts pertinent to the integrated pest 
manag. effort at Corrnel U., NYS IPM Pub. 117 : 73-78. 

Taylor, A.G., Hoepting, C.A., Nault, B.A., Lorbeer, J.W. and McDonald, M.R. (2008). Onion seed treatment 
and coating technologies. Acta Horticulturae, 782: 129-134. 

Taylor, A. G., Allen, P. S., Bennett, M. A., Bardford, K. J., Burris, J. S. And Misra, M. K., 1 998, Seed 
enhancements, Seed Sc. Res. 8, USA: 245-256. 

Yehia, I., Eliwa. A. A., El Lithy, A. M., Attallah. M., 2010, Effect of coating temperature and time on 
germination of some aromatic and medical seeds, Misr J. Ag. Eng., 35(4): 1710-1720.  


