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Abstract

Controlled traffic with conservation tillage ( CTCT) can reduce soil compaction, thus to improve
operation performance of agricultural machine, by separating wheel track and crop zone. The effect of
CTCT on operation resistance force was researched in annual two crops region in Northern China. The
rolling resistance, opener resistance and total draft between controlled and non-controlled traffic
treatments were analyzed. In subsoiling, wheat and maize planting, compared with non-controlled traffic
with conservation tillage, CTCT total draft reduced by 14. 6% , 13.3% and 13.3% , rolling resistance
reduced by 26.9% , 21.9% and 19.7% , averaging 22.9% , working resistance reduced by 7.5% ,
7.2% and 12.4% , averaging 8.8% . Opener resistance reduced 22. 0% averagely in controlled traffic
treatments than that in non-controlled traffic treatments. As the resistance decreased, fuel consumption in
controlled traffic treatment reduced by 17. 6% , 12.4% and 9.1% in three operations. Results showed
that controlled traffic conservation tillage reduces agricultural machine working resistance and fuel
consumption in field operation.
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Tab.1 Experiment design scheme
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Fig.1 Wheel track and crop arrangement
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Fig.2 Draft resistance
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Tab.2 Rolling resistance and fuel consumption of controlled and non-controlled traffic treatments in different operations

e 2006 ££ 6 A BHEFEMHL 2006 4F 10 A BEE/NFE/ TR GH BB 2007 6 ABEDIE/ EXREH B
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Fig.3 Soil bulk density for wheel track in controlled traffic treatment and
non-controlled traffic treatments in different machinery operations
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Fig.4 Machine resistance force for different operations

under different treatments
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Fig.5 Soil bulk density for non-controlled traffic and tracks of controlled traffic in different machinery operations
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Fig.6 Opener horizon resistance under different
depths and velocity in different treatments
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(STCN) F ¥y 28 2 5| FHL /1 & B BE 1K 27.5% #0
15.9%,

FE b BE A 4. 6 km/h B, A8 T 4F B 2 1 8
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ESIHH 4 B R AR 21.6% 1 17. 1% , B2 H BT .

(STCN) F¥ ¥ 28 & 51 B /7 4 %I B & 19. 1% #n
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PEBHEFF M 2382 5| BN ZE W AR R T 40 0 te Ak B
TR B VE % 23.3% F1 27.7% ; 7£ 0 ~ 10 cm
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Tab.3 Average horizon resistance of opener in

controlled and non-centrolled treatments

TEHEE/cm
E- 2.4
0-~5 0~10
M /km-h~! 2.6 4.6 2.6 4.6
EEE R FHES I HA/N 129* 177* 196*  234*
& &85 #5 H /N 99® 128® 155 192°

M FEEEHBEE/ % 23.3 27.7 20.9 17.9
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PHERELA B 9T AN 174 N EEEER
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19.1% , FESZFRIEFh 1R ML BT, 46 A2 FF Y0 28 0 FE M I
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Tl Pl AR ELAE MR B9 325 B A7, A B R R hAE M H 1.
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Tab.4 Total draft resistance and fuel consumption in controlled and non-controlled traffic treatments

2006 ¢ 6 F Hintdk 2006 47 10 B/ FH BRI 2007 42 6 B EXBEFEL
i BEES  #3ITR W/ B#ESIEH B3R/ mEE/  RESEA/ BT/ H#E/
/N /kW L-hm"? /N kW L-hm-? N kW L-hm 2
Bl 4422* 2.69* 15.9° 4920 2.48% 14.1* 4042° 3.89* 9.2
FEEN 5178* 3.07° 19.3% 5673° 2.85° 16.1* 4662° 4. 86° 10.1°
FRRE 663 0.11 1.78 709 0. 10 1.95 652 0.13 1.21
AR 189 0.04 0.37 136 0.04 0. 44 202 0.06 0.32

E:l FPEA—EL A-FIAGLAREARFERAFALBZARFEREZR (P =0.05)

B e E R S B LA 5 fE e
BR AN S EERLIN, HAEAEL R T ER
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B ERRRSE S, BOITERRE. RN, BRI
SIEBRBIERERIWAGEL, RELRHY
ATLEOEL, NTERHES R, FREER
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HERNE A 4 B B K 26.9% .21.9% F119.7% , 1
FEAR 22. 9% ;LA ZE S B 1 & BIREK 7.5% 7. 2%
12.4% ,F-IF%AK 8. 8% ; [ 5 38 {f 17 4 B 1 MR (K
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F & i H Ak B O B K 20.9% F117.9% ,
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