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Development and test of an air-suction type precision
direct seeding machine for pepper
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Abstract: [Objective] To solve the problems of high cost, high labor intensity and low production efficiency in
pepper planting, seeding and transplanting, an air-suction type precision direct seeding machine for pepper was
developed considering pepper planting pattern and agronomic requirements in south area. [Method] The machine
consists of a main frame, a copying mechanism, a fan, a transmission system, a derailleur, an air-suction seed
device, a ditching device and a pressing device, which can complete the ditching, seeding, soil covering and
pressing operations at one time. The seed metering machine uses the principle of taking seeds by negative pressure
and discharging seeds by breaking pressure. According to the seeding requirements and physical characteristics of
pepper seeds, the size of seeding plate, the number and size of seeding holes were determined. Sowing precision
and quantity requirements were ensured. The seeding part is connected with the main frame by a parallel four-bar

copying mechanism, so as to realize the ground copying of the seeding monomer and ensure the ditching and
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seeding depth. [Result] Field test results showed that the average qualified rate of 1-3 grains/hole was 91.16%,

the average leakage seeding rate was 0.18%, and the average repeat seeding rate was 8.66%. In tests of different

hole distances, qualified rates for different hole distances were above 89%, the repeat rate was below 4.85%, the

leakage seeding rate were below 11%, the coefficients of variations of the hole distances were below 23.77%, and

the qualified rate of seeding depth was 86%. [ Conclusion] The working performance of the whole machine meets

the requirements for pepper planting. This research can provide a reference for the research and development of

precision vegetable seeders.
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1: Main frame; 2: Fan; 3: Parallel four-bar copying mechanism; 4: Pipeline; 5: Regulating valve; 6: Ground wheel; 7: Chain drive; 8: Single frame;
9: Transmission system; 10: Air-suction type precision seeding device for pepper; 11: Double-disk ditching device; 12: Pressing device
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Fig. 1 Three-dimensional diagram of the whole machine structure
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Fig.2 Direct planting agriculture of pepper
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1: Seed metering plate; 2: Feed hopper; 3: Seed guiding tube; 4: Mounting
base; 5: Shell of seed metering device; 6: Seed box; 7: Negative pressure air
inlet; 8: Gas chamber shell; 9: Seed metering shaft
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Fig. 3 Structural diagram of seed metering device
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Fig. 4 Force analysis of seeds in seed filling zone and seed
carrying areas
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Fig. 6 Structural diagram of hole distance adjusting system
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Table 1 Different gear position in the gear box and the

corresponding hole distance

AL W I kg Akt X/ mm

Gear position Gear Il teeth Total drive ratio Hole spacing

1 15 1.03 140
2 18 1.24 168
3 21 1.44 196
4 24 1.65 224
5 27 1.85 252
6 30 2.06 280
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(1) 75 73 B 6 5 2 20 Bl 5% FhATL 1K) <2 B i 2k P 25
Guit g R, P ikae g5 ST o A 45 Hh SE bR Tt R
ECE8 1671 m, BB RTHEFE RN 15.71 m, 115
13 HES I 2N 6.37%, FriEZ Ny 0.11, A5 &
BN 2.02%. JEEIHEE RS B % 5% S
FE2R UM, BT AAHLAI LT AT 58 HAF & SEhade r= /5K
332 REHKZARIE  FGIFEIT 3 NICEE AT
FEECGRIG &5 R 2 FI5R 3 Fron. B3R 2 Flk 3 45
TR, AETF R AR L I, 7E AN TR R A X
FER, 3B R A A% R KT 89%, HIFR /N
T 4.85%, IER/NT 1%, H#I/CHEEF R
BIINT 23.77%, TR G ST 89.86%, HHFR
INF 1%, IIEFR /T 0.53%. 7EATHEHE AL
LT, B #% b CRE (38 K, HERR 2% #4388 1E, 7T
PEE M IREON R, ERRIREUL T AR, e i Ta Hok
N, A TR AR S R AN o R RN R T T
(1175 85 S BUN FF A AH AR HE R 2, VB b i ik 3]
BRE B ZER

333 HAREAKE  BANEAERFFREN 20 mm,
A R AT PP IR FEAE JE A5 B 2 TR AR E 1 4
Fi7m o BRPRIR P 2 B MA P 0 H 2R, RR R IR B
() — F M = EERSA HEE AD — B0k . AR 4 AT
B, AR PIR BN K, P R R B S N
86%, fa T AH AR MERLE AN T 80% 48 H5. 7
AR A I L R AR P R OR, R R R
HR I [R)A B ORSE , TA B AR PR

2 NERHTRRABAEL
Table 2 Test results of hole distance and its coefficient of variation

G % HIBE/% TR /% 5 2 HUY%
A . Qualified rate Repeat seeding rate Leakage seeding rate Coefficient of variation
RIS JEE/mm — - — —
Testno. Holedistnce WM 0 ey P g PER g ER
estno. Hole distance 1 1] 3 ]33 W
Standard Standard Standard Standard
Test value Test value Test value Test value
value value value value
1 168 89.10 =75 0 <20 10.90 <10 22.01 <35
2 196 89.10 =75 4.85 <20 6.05 <10 23.76 <35
224 90.78 =80 4.78 <I5 4.44 <8 21.53 <30
xR 3 FOMBIRELSER
Table 3 Test result of seed number in hole
A oasy it 7/ mm 1% B Y% HIBE/%
Test no. Theoretical hole distance Leakage seeding rate Qualified rate Repeat seeding rate
1 168 90.13 9.87
2 196 89.87 10.13
3 224 93.47 6.00
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Table 4 Test result of seeding depth

s R FEAHL FEMIRFL A% L FERN IR /mm
Test no. Qualified point Sample size Qualified rate of seeding depth Average seeding depth
1 8 10 80 22.6
2 8 10 80 244
3 9 10 90 235
4 9 10 90 20.8
5 9 10 90 20.6
# it Total 43 50 86 224
4 Zip (1] B A, 2R SRR P AU Y AL B R M. b

1) B T — PSR BN B X EL R AL, $R
F T B B3R 1 SOBORS B HERh A%, LT — IR 58
BT FE A 78 R S T . LA A R
JEE B FPR P SRS R AR AR B IR B AH SR A
5 TR AE T ER

2) HH [E]aR 50 45 SR AR B, AR AR, & /X B 7%
HLI 38 Fl & 1~3 R/ 70 SORECF I IRIER N
0.18%, FHIEGMHENIL.16%, FHEFEEN
8.66% .. AN [F] 7 FE IR U0 1 # Fh 7R A A R E KT
89%, EIFIREI /N T 4.85%, Ik BN T
11%, &% 7R S5 ZE35 /N T 23.77%, FEIRA 1
I 86%. 5 WHRRE I B ARAEDT TR

LR LR EEFG TV 88 A+, 3K
SRR R A 4338 i m] - E AN AR g, B A% A IR
B, At — A
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