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Establishment of Seeding Amount Control Model for
Centralized Pneumatic Metering System for Rice

QI Bing ZHANG Wenyi YU Shanshan JI Yao LI Kun ZHANG Shuyan
( Nanjing Research Institute for Agricultural Mechanization, Ministry of Agriculture, Nanjing 210014, China)

Abstract; Rice is one of the most important food crops in China. Rice direct seeding is becoming more
and more popular in China for its low-input demand. A centralized pneumatic metering system for rice
direct seeding was involved, which distributed seeds to 33 rows through only one metering system. There
were two main ways to adjust the seeding amount of a rice seeder. One was the effective length adjustment
of seed meter and the other one was the adjustment of speed ratio of metering wheel and machine. Either
way treated seeding rate of each turn ( SRE) as a fixed value, and the accuracy of seeding rate
adjustment was poor. Seed height (h), speed of the seed metering wheel (n) and seed moisture content
were the key factors for SRE of the metering system. In order to improve the accuracy of seeding rater of
the centralized pneumatic metering system, experiments were carried out through a metering device test-
bed JPS — 12, seed height (h) and speed of the seed metering wheel (n) under four different moisture
contents of seeds were selected as the experimental factor while SRE was selected as the test index. The
effect of seed height (h), speed of seed metering wheel (n) and seed moisture content on SRE was
revealed by the analysis of the test data. The experiment showed that SRE of different seed moisture
content was decreased with the increase of rotation speed of the metering wheel. When the height of the
seed height was fixed, the two was inverse ratio. SRE was increased at first and then decreased with the

increase of seed height, and the maximum of SRE appeared when the seed height was between 25. 35 ¢cm
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and 31.55 cm. Under the four different seed moisture contents, SRE from large to small were dry seed,

seed that dried two days, seed that dried one day and wet seed, and SRE was decreased with the increase

of seed moisture content. With two-regression analysis, the regression model of SRE with seed height and

speed of the seed metering wheel under four different seed moisture contents was acquired, and a seeding

amount control model based on the control of speed of the seed metering wheel was constructed. The test

platform was built to test the seeding amount control model. The average error of the control model was

2.07% , and the actual sowing quantity variation coefficient was 2. 59% . The verification results were

basically consistent with the control model. The control model of rice seeding amount under the influence

of multiple factors was established. The influence of seed height, speed of the seed metering wheel and

seed moisture content on SRE was clarified, which could be used for the design and optimization of rice

seeding amount control system.

Key words: rice; seeder; pneumatic seed metering device; seeding amount control
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Tab.1 Four common moisture contents of rice

—— 55 ivd Ty 5t Koy Bk
H [ty .

g it/ ikt g /%
T Fg Fh 70 61.756 8.244 11.78
T FE RN 70 50. 491 19. 509 27.87
B 1d 70 54.292 15.708 22. 44
B2 d 70 56. 455 13. 545 19.35

A8 7K e T A AL T 8] A8 ol 33 32 3 L 3 JBCHE Ao
AL VI E D 20 ~ 110 v/min, 0 R 10 K F,
KR AR S P HE o R rp, LR AR P B e BE R AR Y
S)AEAHY PR R R TR AT AR Ay b B, B F]
ELRR AL R) AR I, o 2 i B 1) 22 A 552 B gl 2 b A
PR B 1 A8 Ak, DR O AT LK el R P R R BT A
3553 A TR XS N — A Z B BT Rl A
it 100 kg, #4510 555 B /T HUE 64T 10 DA [
Foft 5~ 5t e ) 0L 2 g BE RO SE , A HE 10 ke B
HEAT — UM 2 5 BE (Rl 2 22 T R 28 HERD 48 P B 2 iy
e ) DN, BB AR b IS R SF 28 v B E AT HE
B, &I R R KPR 2 iR, & IREE 2 PR
KA G AT, ARG 50 (1) T3 e iR i,
AN RAS T ELIHAT 3 ks, Bor 4 E.

2.3 ABWERKRSHF

TE AR P R 5 AR MV AT A BIF 5 i HE e 1 B8 52
AT, B ) (A] 2017 4F 10 J] 8—11 H , 4 Fif
FK TG A 1, AR 45 R4 R R A
ARZS T FE 5 BE HE b 5 5 380 %ok P 18] HE 1 1) 2 )
Kl 3 FiR o



128 PSS A1 M | = O 14 2018 4
F2 KEBFEWMABERKE
Tab.2 Experimental factors and levels of rice planting
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Fig.3 Effects of rotation speed and seed height on single sowing amount under different rice conditions
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Tab.3 Coefficient of regression equation for single sowing amount under different rice conditions
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Fig.4 Overall structure diagram of control system
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