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Design and Experiment of Pneumatic Seeding System of Teff Seeder
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Abstract; Teff is one of Ethiopia’ s most important cereal crops. It is grown by about six million
households on approximately 2. 2 million hectares or 30% of the land area under cereal production. In
Ethiopia, teff is mainly produced by smallholder farmers in a traditional way, and it is a very laborious
process, both pre- and post-seeding. In order to solve the problem of Ethiopia teff mechanization seeding,
a pneumatic seeding system of teff seeder was designed. The system mainly included seed-metering
device, air delivery tube for seeds, distributor, fan and so on. The seed-metering device, air delivery
tube for seeds, distributor was designed and analyzed, and the key parameters of pneumatic seeding
system were got. The fan was selected by the key parameters, and the pneumatic seeding system
experiment platform was set. The quadratic regression general rotation combination design was used for
the experiment and the inlet wind speed of air delivery tube and seeding rate were taken as the influential
factors. The stability variability coefficient of the full seeding quantity and the consistency variability
coefficient of row seeding quantity were measured and analyzed. Through the analysis of variance and
response surface analysis by Design-Expert software, the mathematical model was optimized and
validated. The wind speed was 25.42 m/s and seed rate was 15 kg/hm’, which was optimal parameter
combination. The results under the optimized experiment showed that the consistency variability
coefficient of row seeding quantity was 4. 96% and the stability variability coefficient of the full seeding
quantity was 0. 98% . The seed damaged rate was 0. 12% , and seed uniformity coefficient of variation
was 20. 4% . The parameters can meet the standard and agronomy requirements.
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Fig. 1  Schematic diagram of pneumatic seeding system
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Tab.2 Coding of experimental factors
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Tab.3 Schemes and results of experiment
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A T W EHERE R

(m-s™')  (kg-hm~2) H»/% FHy,/ %
1 20. 51 11. 46 1. 176 8.734
2 30. 19 11. 46 1. 105 5.916
3 20. 51 18. 54 1. 632 6.472
4 30. 19 18. 54 0.989 7.617
5 18. 50 15. 00 1.679 8.612
6 32.02 15. 00 1. 130 6.721
7 25.35 10. 00 1. 182 6.579
8 25.35 20. 00 1. 181 5.593
9 25.35 15. 00 0. 892 5.711
10 25.35 15. 00 0. 896 4.903
11 25.35 15. 00 0.991 5.342
12 25.35 15. 00 0. 904 5.573
13 25.35 15. 00 1. 176 4.815
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Tab.4 Variance analysis on stability variability
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Fig. 6 Two-factor response surface for stability

variability coefficient of full seeding quantity
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Tab.5 Variance analysis on consistency variability

coefficient of row seeding quantity

SRR P AdE B F P
LAY 18. 81 5 3.76 25.43  0.0002**
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Fig.7 Two-factor response surface for consistency

variability coefficient of row seeding quantity
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