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Design of Rice Planter with Plastic Film Mulched Drip Irrigation
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Abstract; The rice planting area in China accounts for 21% of world’ s planting area, but there is only
6% of water resource of the world. Water consumption of traditional rice planting was about 12000 m’/hm” in
the whole growing period, which made a difficulty in planting rice at large scale in cold and arid region of
China. In order to enlarge rice planting area and improve the level of mechanization in aerobic soil with
plastic film mulching, planters were designed in different planting patterns to meet the agronomic
requirements for rice cultivation with plastic film mulched drip irrigation. The parameters of key
components ( drum-type dibbler and covering device) were determined by dynamics and kinematics
analyses. Besides, the factors that affected sowing performance were confirmed as sowing roller’ s radius
(R), length of duckbilled soil opener of drum-type dibbler ( H) and walking speed (v), factors that
affected mulching performance were diameter of mulching roller (D), lift helix angle (8) and walking
speed (v) of planter. According to orthogonal test, the three factors and four levels orthogonal optimal
experiments were carried out, which indicated the importance of the three factors for sowing performance
were in the order as H > R >v. Meanwhile, for the mulching performance, the importance of the three
factors were in the order as 8> D >v. When the length of duckbilled soil opener was 28 mm, radius of
sowing roller was 180 mm, lift helix angle was 35°, diameter of mulching roller was 360 mm, and walking
speed was 0. 65 m/s, the qualified rate of sowing depth was 92. 6% , qualified rate of sowing number per
hole was 94. 7% , qualified rate of mulching was 91. 2% and vacancy rate was 1. 8% . The rice yield was
10 500 kg/hm’, the average spike number per hectare was 3. 25 million. The performance of this planter
could meet the technical requirement for rice sowing with plastic film mulched drip irrigation.
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Fig. 1 Diagrams of planting pattern for rice with

plastic film mulched drip irrigation
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Fig.2  Structure diagram of rice planter with plastic

film mulched drip irrigation
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Tab.1 Main technical parameters of rice planter with

plastic film mulched drip irrigation
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Fig.5 Force and motion analyses of soil on horizontal plane
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Fig. 6 Planting situation of rice planter with plastic

film mulched drip irrigation
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Tab.2 Factors and levels of experiment

E e W B HY FORRREEAR WU A
mm R/mm v/ (m-s™1)
-1 26 180 0.55
0 28 200 0. 65
1 30 220 0.75

ISR S AN 3 iR, A B .C 73 51K
T2 AR AT TSR KR H TURIR f B A2 R LA KAk
FUUATERE o B R giiS . b el 153, 15T i
VE K FERE IR B G AN 7 ORL BB A R ) iR AL
Tt ALB, G, BN 2R A Y TG W 1 R H =
28 mm SRR AZ R = 180 mm G FPHLAT A
v=0.65 m/s,

3.2 Eitteeiln

NIRRT RE S EARIETH i BB LR
HAE D USRI E R E o X E T HERER S,
R =R ZAKOF 1 IE AR I #4740 0, i g &R
5K 4 iR, 2B NY/T 1559—2007 i
A AR IEORS 2 3 ML T AR T e
X 200 m* (100 m x2. 2 m) {56 B X, A5 70K
— AN, AR R ORI BT T i A LB 1
MR I RE L AR YR

N
Y, =N—2x100% (7)
A

i N, B R BRI A R, RIVBS
IR 10 ~ 15 mm [Y7CHL, /X

®3 EXHWERHERRRESN
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Tab.5 Result of orthogonal experiment and range analysis
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