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Depth Control Objective
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Abstract; The mechanisms governing the precision of seeding depth and the related agronomic outcomes
are site-specific. Regional soil mechanics in the Yangtze River Basin plays a role in affecting the
relationship between the seeding unit and the soil, which is a key consideration for machine design.
Using four technical objectives for evaluation, a field bench experiment was conducted in the field using a
market available seeding unit (2BMYFQ) to illustrate the tool-soil interactions. Two tillage treatments
(i.e. no-till and rotary till), three depth settings (i.e. 2.5 cm, 4.0 cm and 6.0 cm) and three
downward forces (i.e. 0.6 kN, 1.0 kN and 1.2 kN) were adopted in the experiment. Seeding depth,
soil properties after seeding and seedling establishment rate were measured. Results showed that the
interactions between the seeding unit and soil mechanics affected seeding depth significantly. The
maximum seeding depth variation was 37.61% . Results showed that linear elastic force depth control
assembly plus the poorly managed seedbed made it impossible for precision seeding depth control. The
mechanisms leading to the poorly controlled seeding depth were identified, including both the void soil
support and the over sinkage of the ground wheel. Meanwhile, the seeding unit affected soil mechanics
significantly, which in due resulted into non-uniform seedling establishment rate. Results indicated that
the combination of the no-till, 4 cm depth setting and 1. 2 kN downforce provided the best precision of the
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seeding depth. While in the tilled soil, 4 cm depth setting and 1. 0 kN led to the best result. Overall, the
depth control performance in the tilled seedbed condition was higher than that in no-tilled soil. The

research result indicated that suitable downforce selection was inherently related to both soil mechanics

and agronomically defined seeding depth. Inter-relationship between the seeding unit and soil mechanics

as well as on-line soil monitoring system for downforce control were key measures for precision seeding in

a given agricultural zone.
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Tab.1 Basic physical properties in 0 ~20 cm soil layer

HIREE/em FE/ (grem ™) FKFE/ % FLBEE %
0~5 1.24 18.57 53.04
5~10 1.22 23.28 53.89
10 ~15 1.34 24.62 49.51
15 ~20 1.55 21.00 41.56
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Fig.2 Calibration of predetermined sowing depth
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Tab.2 Corresponding relationship between furrow depth and monomer scale
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Fig.4 Influence of different technical parameter

combinations on actual sowing depth
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Tab.3 Influences of different technical parameter

combinations on mean value of actual sowing depth

and variation coefficient

EiEt)
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kN WPHE, WS BVPHE, WER
o cm 28/ % cm 28/ %
0.6 2.20 17.72 2.61 7.56
2.5 1.0 2.51 16. 66 2.88 7.25
1.2 2.62 15.25 2.97 9.65
0.6 3.23 15.11 3.72 12.25
4.0 1.0 3.58 14.72 4.16 5.50
1.2 4.17 10.35 4.24 7.17
0.6 3.35 20. 34 5.41 11. 10
6.0 1.0 3.63 17.03 5.57 7.70
1.2 4.25 18.78 5.94 8.62

Bl 4 i — 2R X BT S I N R St
VEALET T, N 7 38 - 5 85 S PRI ez ks
{EAER B 251 F L BR 1. 2 kN BYSERRIB I LA ikt
o T HUE RSN , HoAt A BRARAE Lk B FE 7R IR, He
H AR S 7 190 A A S B L UE S TR 6 em AL
IZAL B B — A 25 R BT — b B (4 em) #A BT
HEm AH SRR IR B e HAn 220K K,3 T
1 A5 SE PR TR A P4 A8 2% 3k 37.61% , 584 T
DS AR - R D) O R AT M f B A
Hiwo

UTAE K NIELSEN 257200 B % Hi iGPS K i 4% I
Pl 258, AT LASEPAE 55 mm B ARG T00 T B93%
GRAFZEPEHIFE 1.2 mm Z[A], ASCHIALEREH,
AT ) BRERES T B F VA e T 32 B )
PFRIRAE e S 1555 22 131 1 2047 R i LR AL [R5
M 475 TR FARE A 42 T A A %005 e R 42 o 5 W R 5
BT R LS T, 3R B LA i A X R AP P B
VECRBERE RN ) 14 2538 W P B X g 7 K R 4%
RTINS

AHMAD %52 2R 5 KA 450 00 1R 357 1 i
IRICFERW,FAREM 3 em #0038 9 em i TR
FIM 660.5 N #4013 1241 N,MAGALHAES %2 {fi
FHA PRI 3545 2% % 70 mm 5500 F T & 284670
Bl 1.5 ~2. 1 kN, X SEFT AR BUR 5 A SO 1S 25
BRI, SRR SR BEEF AL LT E, —
A2 FTHERILT 2R R ) 14, 4 kN, X iE— 25 R R

R R R A IR B T B A&, FfE



104 S A R =

2022 4

i SR R R AR R L TR PR R (L
BT, A BEARE DR i o SR 75 BB R LAY O Fe 72
B, A BRI UGN HLER ML R PLE A2 5] J12 &
B SR AT B LA i DGR LR B 2 K
TLAR T DR B RE R AL i /05 18R T )

SRR O HUAR BT 3l g 2 IRl
WANG 4521 %F I8 J5 TR ) SR 455 3 g
FERB, W B A ik [a] AN EORLRE 5 R I8 BE
[ 7% 1) JER ) O o 8 5 S K W0 T 45 Rl R — B
P AR B J7 7K e - A AR A ) i L
PR, AT BRI A0 T  BUR B A 2
TR FERE HV AL TE TS E (KS)
T 55 TR B R b AT R ) U ST A TR RE,
A AR T 5 ARl S PR B AR E AR 2
: A O [ BN k27 o o

o

g

L 8 e :
K5 bk (Z2) SHedt () Finiaie
Fig.5 Gully shape of no-arable land and rotary

cultivated land

Kl 6 fifp b 1 BLA 9 47 PUFTHILAL 3% il A
FEUORTH ) B B (T 20 SRR T, N Gy o BR BRI
AN TR ks G, N IRIRAC TR kg F,, N HBTH]

X LAY K SF-BEL 3, N P, S b TDR 500 T AR
I3 NG F O TR BREEA B KR T NG F o
TR BRFE BRI 20 1, Ny h 9 R B, ems H O
STPRERTR , om s F O BRIEER T BRSSO /R 7
N) , RWLEA R BUE TR - R - LI 2 G
N, SEBURT I RE DR 14 52 5 LR 2 W A R AR 2
B B AR LR o5 O 5T PR AL, BEARL A TARIR S
(P 6b) 7 ] f9 1 BE Sl A8 00 T ME T4y A
AR TA] 38 B S s B (I ) T 3 oK
(9 i) S A AT 4 BRI S B SCHE , SEPaaif s AN 3]
BOR (B 6a) 3 BEAS KR L 50 , Him Jo ik 48 11
AR BRI SO 7, S SRR R B L, B R4 I
[l AR R SE BN 5 122 B A A TR BE AR | (ELJ: [H
P TR E L B R A o S B AL R
(E6c), 3PS BLARBEREAE I 7 Fr /8 (i BRIK
TR RS 18 4 Frs 8Os i o6 2 P R B ok
PRI , AT AP i X 2 S 3 PR T 2 —
A B AL LA TR i e b T R 0 S 3
SEE. BIENARPIRES S = AR EZ T R0

SEF RIS BRAE AN B9 T T J0 Tk W B e IR
ST EEIRA L R I X2
e PR AR O TR BE , DA T 3 B0 37 S P IR i ok
BUERRIR . AT PR R Wi TS Bk (14 A LE WL T
it BOAR LR W 2 L | 3T S AR 2 A BT T T
BT AR ROR 5 3 SA Z IR AT

Be

(a) FfA EFE(F'=0)

Tl 2
(b) BRLAHRAR N B (F'=F)

(c) BT R(F'=F)

Ko ffh AR T R RZ 7R K

Fig.6 Stress diagrams of seeding monomer at different lower limits
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combinations on sag of depth gauge wheel
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under different combinations of technical parameters
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Tab.4 Seed emergence rate of different technical

parameter combinations

TERIR/em FHEI/KN TR/ % Gk iR/ %

0.6 (65.38 £3. 1) (71.79 +4.8)%
2.5 1.0 (64.10 £6.5)N  (75.64 +3.1)™
1.2 (67.95+3.6)" (74.36 +4.8)%
0.6 (69.23 £3.1)5%  (76.92 +5.4)4
4.0 1.0 (70.51 +4.8) %" (82.05+3.6)*
1.2 (74.07 £3.0)®  (80.77 £3.1)%
0.6 (67.95 +4.8)"% (5513 £1.8)%
6.0 1.0 (71.79 £3.6)5%  (51.28 +1.8)“
1.2 (70.51 £3.6)"  (46.15+6.3)"
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