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Prediction of Tillage Workability by Cone Index
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SUMMARY

This study was conducted to recognize a possibility that cone index can be used as a means of evaluating

the tillage workability. Cone indexes were measured every 24 hours after rainfall at the experimental plots,

and the rotary and plowing operations were conducted at the same time. The workability was evaluated on a

basis of three categories of good, fair and poor depending on the quality of the performed works. Although

the workability was affected by many factors such as soil type, moisture content, ground slope and weather

condition, the duration and amount of rainfall were of most influence. Results of the study showed that a

good workability was resulted from the cone indexes greater than an average of 552 kPa for rotary operations

and 671 kPa for plowing operations. Fair work was obtained with cone indexes greater than an average of

331 kPa for rotary operations and 459 kPa for plowing operations. The cone indexes less than an average of

171 kPa and 149 kPa resulted in poor workabilities for rotary and plowing operations, respectively. The

experimental results may provide a general guideline for evaluating the tillage workability by cone index.
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Table 1 Parameters representing workabi-
lity of tillage operation

Soil-machine interaction

Empirical method
parameter

Eye inspection on soil

- Moisture content
surface conditions

Foot print made by

walking on the field Sinkage

Penetrating resistance

of rod Cone index
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Table 2 Workability of plowing operation

Plowing operation

+ Uniformly broken furrow slice and inver-
Good ted
« More than 90% of pulverization ratio

« Non-uniformly broken and clogged fur-
Fair row slice
» 80~90% of of pulverization ratio

« Unbroken and not-inverted furrow slice

Poor |, Less than 80% of of pulverization ratio
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Table 3 Workability of rotary operation

Rotary operation

» Uniform pulverized

Good | More than 90% of pulverization ratio

« Partially clogged

Fair « 80~90% of of pulverization ratio

« Less pulverized

P - .
9T | . Less than 80% of of pulverization ratio
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Table 4 Average cone index and its confi-
dence levels by workability

Workability .
CL kPa Good Fair Poor
Ocm Average 657 417 121
Conf. Level +149 * 69 + 64
Sem Average 622 396 96
Conf. Level *118 1120 * 85
10cm Average 578 374 208
Conf. Level 1100 + 54 T 50
15em Average 826 650 171
Conf. Level +118 *112 * 62
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Fig. 4 Average cone index vs. workability.
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Fig. 5 Cone index resulted in good rotary
workability.
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Table 5 Average cone index and its confi-
dence levels by rotary workability

Workability .
Cl, kPa Good Fair Poor
Ocm Average 508 330 113
Conf. Level * 56 * 33 * 63
Sem Average 477 298 50
M| Conf. Level | £ 72 | £ 71 | * 44
Average 528 282 61
10cm | ~onf Level | 162 | = 79 | % 43
15 Average 694 412 461
M | Conf. Level | *£152 | * 51 | * 97

Depth (cm)

o N & O o

0 100 200 300 400 500 600 700 800 900
Cone index (kPa)

Fig. 8 Average cone index vs workability
of rotary operation.
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Table 6 Cone index for workability

Work- T Measured cone | Average cone
ability ype index (kPa) index (kPa)
Rotary 444 ~ 870 552
Good
Plow 517 ~ 971 671
Rotary 277 ~ 468 331
Fair
Plow 238 ~ 584 459
Rotary 59 ~ 267 171
Poor
Plow 53.9 ~ 277 149
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