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Abstract

An inter-row tillage machine was developed with standing stubble. Tillage operations were performed
in the ridges and furrows alternately which can be used for inter-row shallow-tillage, ridge stubble-
breaking or full-width tillage operation through the rational arrangement of blades on the rotor and
disassembling in the blades, or one machine for three purposes. The experiments showed that this
machine met all the agrotechnical requirements in the three operational states. The determination results
of soil compaction caused by the tractor tyres in the inter-row shallow-tillage operation showed that soil
compaction had a significant effect on the soil bulk density at the depth of 0 ~ 10 ¢m. The soil bulk
density increased by 8.5% , 7.0% and 6.2% when the machine traveled at speeds of 0.50 m/s,
0.65 m/s and 0.92 m/s, respectively. Soil compaction had little effect on the soil bulk density at the
depth of 10 ~20 ¢cm. Soil compaction also caused an increase in the torque of the blade when cutting the

soil, but the increase in torque was not significant.
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Fig. 1  Schematic diagram of surface after inter-row tillage
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Fig.2 Schematic diagram of 1GH — 3 inter-row tillage machine
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Tab.1 Major technical parameters of 1IGH -3
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inter-row tillage machine
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Fig.3 Schematic diagram of operational area for three

different working states
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Fig.5 Schematic diagram of tillage depth and tillage width
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Tab.2 Test results of shallow-tillage operation

R T H Tl T2 T3 T

Tl 7.0 6.8 6.7 6.8

I/ em
T2 6.9 7.3 7.1 7.1
/RS
TH 1 92.34 91.63 91.71 91. 89
FaE R %
T2 91.45 90. 58 90. 25 90. 76
Tl 29.7 29.5 28.9 29.4
S HI{E/ em
T 2 29.5 29.8 29.2 29.5
A TE
Tl 97.78 98. 32 98.17 98. 09
FaE R %
T2 97.42 97.56 98. 02 97.67
i 92.31 95. 05 95.36 94.24
T 1
PN 90. 66 88.39 90. 15 89.73
Wt A%
i 91.63 90. 54 93.56 91.91
T2
RESE 87.53 85.43 88.76 87.24

113 mm, HHEEKH .0 ~10 em g 12.04% ,10 ~
20 cm A 14.10% ; + HE X528 .10 cm 4b 1. 98 MPa,
20 cm 4b 2. 53 MPa,
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Tab.3 Variance analysis of measured data of soil bulk

density at 0 ~10 cm depth g/cm’
e X R TH 1 T2 TH3
A (R JESL) (E3) (HESE) (E3)
1 1.26 1.36 1.37 1.36
2 1.31 1.42 1.4 1.38
3 1.24 1.41 1.37 1.33
4 1.34 1.39 1.42 1.40
5 1.30 1.40 1.34 1.37
> 6. 45 6.98 6.9 6. 84
X 1.29 1.40 1.38 1.37
D(X) 0.0016 0.000 53 0. 000 95 0. 000 67
2R SS df MS F P Fo

41/ 0.033255 3 0.011085 11.824 0.000 248 5.292214

2Py 0.015000 16 0.000937

Bt 0.048255 19

MNFE3 AL, F=11.824, 1M, F,_y, (3,16) =
5.29,F>F, 0 (3,16) KW, G itifi Ul IR )55
0~ 10 em 4 JZ - A B LR B2 1Y, U]
bk 4 G R DA A B R AT
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Tab.4 Comparison between ¢ values and it’s
critical value of average bulk density for

different treatments

X, X, X,
X, 8.04(5.19)
X, 6.57(4.79) 1.46(4.13)
X, 5.84(4.13) 2.19(4.79) 0.73(4.13)

4 Foir b B RS 25 AR BE A3 0 X, (P BRD (X (L
L1 RSE) X, (L8 2 HSE) X, (L33 Rsk) %
o

MFE4MHLX, 5 X, X, X, ZHA8EER,
M X, X, X, Z BTG 25 22 5, B0 3 okl J32 1) s 52 4%
X0 ~10 em T IEASFRE A T W 0,00 3 Fb
R S 2 (A Y 25 SR

FARIRE 3, % 10 ~20 em 4 J2 R 5248 08 9 17
T2k 5 iR .

x5 10~20em TELTERREERFENN
Tab.5 Variance analysis of measured data of soil bulk

density at 10 ~20 cm depth

il 56 X B TH1 T2 T3
WAL (RFESE) (ESE) (FE5Z) (HEsE)
1 1.38 1.39 1.38 1.4
2 1.34 1.43 1.45 1.39
3 1.42 1.45 1.4 1.44
4 1.37 1.41 1.44 1. 40
5 1.39 1.52 1.39 1.47
s 6.9 7.2 7.06 7.1
X 1.38 1.44 1.41 1.42
D(X) 0. 000 85 0.002 5 0. 000 97 0.001 15
P ss df MS F P Fou

Z{[E  0.009 34 3 030031132.276610.118 841 5.292214

1P 0.02188 16 03001 368

Bt 0.03122 19

WS W, F=2.276 61 ,F _,, (3,16) =
5.29221,F < F__,, (3,16) , B 2 5t 46 H WL A [7] 5
JEE TR ) 08 e S A A R R g Ty 22 43 M Al
AL SR 10 ~20 em + 2 4 5828 U B (1) 48 LR
e

70 ~10 em 42 P,0.50.0.65.0.92 m/s 3 Fif
BT R ST A A B A T W S )

S SRR RN T 8.5% 7.0% 1 6.2% , 3%
JE R 0 ~ 10 em 3RJZ F R PR, 1) I 25 TR B 4
/N R S5 MR LR I B Ak, 2 TR S T A
BE, 10 ~20 em £ )2 P, W] 1A B 25 FR % B ik © 3k
1.38 g/cem®, 4 )2 B & IR S5, PR O TR 52 % L R o A
No
4.3 EELWNIFHEENEMIKIELER

FHA N 70 mm (IEAEF 0 ~ 10 em + 345 FL%
Z SRR )2 ) A4S 3 R TOLF (3 FRAL
L T R R ) S5 R R S AL X L LR 6

F6 ELMINEGF(HLE) BT LK 10 BE

Tab.6 Testing data comparison of soil compaction effect

on power consumption ( torque) N'm
K5
1 2 3 4 5
\THA RIESCHAA  139.5 143.7 138.5 135.1 134.2
01L JE 52 4 41 141.8 140.3 147.2 146.7 154.5
L RESCHFAME  162.8 157.4 166.5 152.1 159.7
&21 JE SE 2 A1 A 168.4 158.3 165.2 161.7 169.4
T KIESCLHI4  180.1 188.7 191.3 179.2 183.7
%% JE S A1 193.2 185.9 190.4 193.8 191.2

i€ 6 n A, R SE 5 ) R 4 V0 A 3 ) 1A AR
X F AR H S0 U3 AL R A B (4% R R 4y
BIEIN 5. 7% 3.19% 3.4% ) o ¥§5— THL T 1 XF
FOBE AT I 0 B R A ¢ K 50, DL 25 8 TR S
B G DR ARA A 35 e InER 7 R,

Moo R 25, P, =0.122 488, P, =0.093 62,
P, =0.150 108 #Kk T B FH KT « =0.05, H %
A e S J AR BE oA 2%

5 &t

(1)1GH =3 RIAT A H 8 b1 AT 52 A7 1) (Z894)
TRBEHE A AR 1, Oy 37 #4785 4T BE AT 1) B AR
SRR PR LA PE B AR A AR TR AL . [ B
o 5 A T AR A SE T U0 A DR B A BHES AN
A8 =X i A 28, AT A LR 43 501 56 AT A1V I 28 65 i
A W BERR A, S — Bl = . el H JA) R
I B KT FR A 772 28 4%, 3 FiVE ol 347 6 A2 24 ok 2
B3R,

(2)7£0 ~10 cm + 2P, A EE BT i bl Ik
S A A R R R AR B B, 7E 050,065,
0.92m/s 3 Fr @ BE T, 43 il b oK R 52 4 3G I T
8.5% \7.0% F1 6. 2% ,{H 7 Ji A5 fb ¢ i 5 52 i AS B
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Tab.7 t-test results of soil compaction at test speed of 0. 50 m/s,0. 65 m/s and 0. 92 m/s

B RS /mes™! JESZ/mes ™!
/mes”! 0. 50 0. 65 0.92 0. 50 0. 65 0.92
T 138.2 159.7 184.6 146. 1 164. 6 190. 9
Jr % 14. 41 29.725 27.98 31.065 21.485 9.76
PURIUKLEN 5 5 5 5 5 5
HER/ Y1 -0.858 080 0.518 274 -0.758 380
1B ¥ -1 22 0 0 0
df 4 4 4
¢ Stat -1.95333 -2.190 69 -1.77758
P(T<t) ¥ )2 0.061 244 0. 046 81 0.075 054
LRI R 2.131 847 2.131 847 2. 131 847
P(T<t) 32 0. 122 488 0.093 62 0.150 108
¢ WU I 2.776 445 2.776 445 2.776 445
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