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Effect of katabatic airflow velocity on the distribution
of pollination of hybrid rice

FANG Shi-lun*?  TANG Chu-zhou** LUO Hai-feng?

(1.College of Engineering, Hunan Agricultural University, Changsha 410128, China; 2.Hunan Provincial Engineering
Technology Research Center for Modern Agricultural Equipment, Changsha 410128, China)

Abstract: Ceiling fan was used to simulate helicopter to produce down blowing airflow, which was applied in design of a
pollination device blowing katabatic airflow. Then total amount of pollens, pollen density, horizontal and vertical
distributions of pollens were appraised to analyze the effects of down blowing airflow on the distribution of rice pollen
during pollination. The results showed that the total amount of pollens, pollen density, pollen horizontal and vertical
distributions increased with increasing velocity. When the air velocity is below 1.12 m/s, the propagation distance of
pollens is 0.42 m. Total amount of pollens and distribution ranges under velocity of 1.85 m/s were obviously increased
compared to those under velocity of 3.23 m/s, with total amount of pollens increased by 413 pollens and the percentage of
effective pollen distribution area increased by 20.35%.
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Table 1 Airflow velocities under different rotational speeds of the fan and different distances between the fan and the plant

/m /(r-min™) /(ms™) /m I(r-min™) I(ms™)
0.5 70 1.12 11 70 0.78
0.5 140 1.85 11 140 1.33
0.5 210 2.47 11 210 2.02
0.5 280 3.23 11 280 2.68
0.5 350 4.07 1.1 350 3.52
0.8 70 0.93 14 70 0.64
0.8 140 1.62 14 140 1.23
0.8 210 2.35 14 210 1.89
0.8 280 2.96 14 280 2.55
0.8 350 3.77 14 350 3.05
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Table 2 Vertical distribution of pollens under different katabatic airflow velocities
/(m:s™) / v, 2) 1% 5 1%

1.12 0.0 — 0.00 0.0
1.85 1.8 11 0.45 0.0
2.47 4.4 -1 2 9.70 0.7
3.23 7.4 0 3 20.80 6.8
4.07 8.2 0 3 23.20 10.1
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Fig.4 Three-dimension graph (left) and contour map (right) for vertical distribution of pollens when the katabatic airflow velocity is 3.23 m/s
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Table 3 Horizontal distribution of pollens under different katabatic airflow velocities
/(m-s™) / v, 2) 1% 5 1%
112 23 21 1 0 -10 7.7 0.0
1.85 33 35 20 -20 12.3 1.2
2.47 57 53 30 31 225 4.9
3.23 6.8 10.6 2 0 50 452 13.2
66 94 -2 0 5 0
4.07 78 115 30 70 56.8 18.2
7.4 10.9 -3 0 -7 0
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Fig.5 Three-dimension graph (left) and contour map (right) for horizontal distribution of pollens when the katabatic airflow velocity is 3.23 m/s
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