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1 Scope 31 

 32 

This Standard specifies the methods of test and inspection for the 33 

performance of the power tiller. Specifically, it shall be used to: 34 

 35 

a) Verify the mechanism, dimensions, materials, accessories of power 36 

tiller, and the list of specifications submitted by the manufacturer; 37 

b) Determine the performance of the machine; 38 

c) Evaluate safety features; and  39 

d) Prepare the test report. 40 

 41 

 42 

2 Normative References 43 

 44 

The following documents are referred to in the text in such a way that some 45 

or all of their content constitutes requirements of this document. For all 46 

references, the latest edition of the referenced document (including any 47 

amendments) applies.  48 

 49 

AMTEC-UPLB. (2015). Agricultural machinery – Disc plow for walking type 50 

agricultural tractor – Specifications (PNS/PAES 167:2015).  51 

https://amtec.ceat.uplb.edu.ph/wp-content/uploads/2019/07/PNS-52 

PAES-167-2015-Agricultural-Machinery-Disk-Plow-for-Walking-53 

Type-Agricultural-Tractor-S.pdf 54 

 55 

Bureau of Agriculture and Fisheries Standards (BAFS)-Department of 56 

Agriculture (DA). (2022).  Walking-type agricultural tractor — 57 

Specifications — Part 1: Pull-type (PNS/BAFS 345:2022). 58 

https://drive.google.com/file/d/110A1D-59 

XXgJfLJmvzVtvwLz1TCxjlpuu3/view 60 

 61 

BAFS-DA. (2022).  Walking-type agricultural tractor — Specifications — 62 

Part 2: Rotary-tilling type (PNS/BAFS 346:2022). 63 

https://drive.google.com/file/d/1sytv07f1yTQbQWdOXZa7Kq-64 

K0SxhDbAM/view 65 

 66 

BAFS-DA. (2022).  Walking-type agricultural tractor — Specifications — 67 

Part 3: Float-assisted tiller (PNS/BAFS 347:2022). 68 

https://drive.google.com/file/d/18eZA2MHsQ7OO0kWhlPhwT0T7-69 

fT_k-Tb/view 70 

 71 

BAFS-DA. (2024). Methods of sampling for agricultural and biosystems 72 

power and machinery — Guidelines (PNS/BAFS 391:2024). 73 

https://drive.google.com/file/d/1U942cHfs_mHJuqUu7BFk-74 

58Zm3sySnns/view 75 

 76 

 77 

 78 

https://amtec.ceat.uplb.edu.ph/wp-content/uploads/2019/07/PNS-PAES-167-2015-Agricultural-Machinery-Disk-Plow-for-Walking-Type-Agricultural-Tractor-S.pdf
https://amtec.ceat.uplb.edu.ph/wp-content/uploads/2019/07/PNS-PAES-167-2015-Agricultural-Machinery-Disk-Plow-for-Walking-Type-Agricultural-Tractor-S.pdf
https://amtec.ceat.uplb.edu.ph/wp-content/uploads/2019/07/PNS-PAES-167-2015-Agricultural-Machinery-Disk-Plow-for-Walking-Type-Agricultural-Tractor-S.pdf
https://drive.google.com/file/d/110A1D-XXgJfLJmvzVtvwLz1TCxjlpuu3/view
https://drive.google.com/file/d/110A1D-XXgJfLJmvzVtvwLz1TCxjlpuu3/view
https://drive.google.com/file/d/1sytv07f1yTQbQWdOXZa7Kq-K0SxhDbAM/view
https://drive.google.com/file/d/1sytv07f1yTQbQWdOXZa7Kq-K0SxhDbAM/view
https://drive.google.com/file/d/18eZA2MHsQ7OO0kWhlPhwT0T7-fT_k-Tb/view
https://drive.google.com/file/d/18eZA2MHsQ7OO0kWhlPhwT0T7-fT_k-Tb/view
https://drive.google.com/file/d/1U942cHfs_mHJuqUu7BFk-58Zm3sySnns/view
https://drive.google.com/file/d/1U942cHfs_mHJuqUu7BFk-58Zm3sySnns/view
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3 Terms and Definitions 79 

 80 

For the purpose of this Standard, the terms and definitions given in 81 

PNS/BAFS 345:2022 (Walking-type agricultural tractor — Specifications — 82 

Part 1: Pull-type), PNS/BAFS 346:2022 (Walking-type agricultural tractor — 83 

Specifications — Part 2: Rotary tilling-type), PNS/BAFS 347:2022 84 

(Walking-type agricultural tractor — Specifications — Part 3: Float-assisted 85 

tiller), or their latest issuances, and the following shall apply: 86 

 87 

3.1  88 

ground clearance  89 

distance between the supporting surface and the lowest point of the power 90 

tiller provided that the machine is on a leveled surface 91 

 92 

3.2 93 

operating width 94 

horizontal distance perpendicular to the direction of travel within which an 95 

implement or attachment performs its intended function 96 

 97 

3.3 98 

overall height  99 

distance between the horizontal supporting surface and the horizontal 100 

plane touching the uppermost part of the power tiller including fixed 101 

components projecting upward 102 

 103 

3.4 104 

overall length  105 

distance between two vertical planes at right angles to the median plane of 106 

the power tiller and touching its front and rear extremities 107 

 108 

3.5 109 

overall width  110 

distance between two vertical planes parallel to the median plane of the 111 

power tiller, each plane touching the outer-most point of the power tiller on 112 

its respective side and with wheels set for minimum  113 

 114 

3.7  115 

power tiller 116 

a self-propelled, single-axle agricultural machinery used for field operations 117 

(eg. tilling, seeding, plant protection, harvesting, haulage etc.) which may 118 

be used as walk-behind or riding type 119 

 120 

NOTE The maximum speed of the power tiller when coupled to a trailer 121 

shall not exceed 22 km/h (IS 13539: 2008). The rated power 122 

output of the power tiller engine shall be in the range from 6 kW 123 

to 13.5 kW.  124 

 125 

 126 
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3.7 127 

power tiller weight  128 

total weight of the machine excluding ballast and implements with the fuel 129 

tank filled to 80% capacity and with normal amount of cooling water and 130 

lubricating oil (if engine is integrated with the power tiller) and with specified 131 

wheels 132 

 133 

3.8  134 

wheel slip  135 

reduction on the distance traveled by the tractor due to the attached 136 

implement  137 

 138 

4 Principles of Test 139 

 140 

The test shall be carried out to verify the actual specification of the power 141 

tiller. Its specifications shall be validated with any of the following Standards 142 

or its latest issuance, as applicable: 143 

 144 

a) PNS/BAFS 345:2022 (Walking-type agricultural tractor — 145 

Specifications — Part 1: Pull-type); 146 

b) PNS/BAFS 346:2022 (Walking-type agricultural tractor — 147 

Specifications — Part 2: Rotary-tilling type); or  148 

c) PNS/BAFS 347:2022 (Walking-type agricultural tractor — 149 

Specifications — Part 3: Float-assisted tiller) 150 

 151 

 152 

5 Test Equipment, Instruments, and Materials 153 

 154 

The test shall be carried out using the suggested minimum list of test 155 

equipment, instruments, and materials in Annex A (Minimum list of test 156 

equipment, instruments, and materials for field performance test). The test 157 

equipment and instruments to be used shall be calibrated regularly, 158 

physically checked for operation, and shall be cleaned before and after 159 

each test. 160 

 161 

 162 

6 General Considerations  163 

 164 

6.1 Conditions for the test 165 

 166 

6.1.1 Test site conditions 167 

 168 

The power tiller shall be assembled and tested for normal operation. The 169 

test site should be in an appropriate environment with ample space and 170 

suitable for safe working conditions.  171 

 172 

6.1.2 Sampling of power tiller to be tested 173 
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 174 

6.1.2.1 Power tiller submitted for testing shall be sampled in accordance with 175 

PNS/BAFS 391:2024 (Methods of sampling for agricultural and biosystems 176 

power and machinery — Guidelines)  177 

 178 

6.1.2.2 The prime mover shall have a valid test report issued by UPLB-AMTEC or 179 

any testing center accredited by the competent authority based on 180 

PNS/BAFS 396:2024 (Internal combustion engine — Specifications) and 181 

PNS/BAFS 397:2024 (Internal combustion engine — Methods of test). 182 

 183 

6.1.3 Repairs during test 184 

 185 

All repairs made during the tests shall be noted together with comments on 186 

any practical defect. 187 

 188 

6.1.4 Suspension of test 189 

 190 

 During the test run, if the power tiller stops (due to minor breakdown or 191 

malfunction) affecting its performance, the test shall be suspended. The 192 

test applicant shall be given an opportunity to make minor repairs or 193 

adjustments within a reasonable time, and as agreed by the test applicant 194 

and testing engineer. 195 

 196 

6.1.5 Termination of test 197 

 198 

In cases of terminated tests, test reports shall be prepared. The test shall 199 

be terminated when any of the following conditions are observed: 200 

 201 

a) If the prime mover fails to reach the rated speed within the specified 202 

test duration. 203 

 204 

b) If the prime mover speed fails to stabilize for five minutes during testing.  205 

 206 

c) If the power tiller is unable to continue operation after three attempts 207 

and all efforts have been exerted without replacing any major parts that 208 

can affect the performance of the machine. 209 

 210 

d) If the test applicant voluntarily terminates the test.  211 

 212 

6.2 Pre-test activities 213 

 214 

6.2.1  Running-in and preliminary adjustments 215 

 216 

The power tiller shall have undergone a running-in period, and various 217 

adjustments shall be made by the test applicant according to the 218 

manufacturer’s recommendation prior to the conduct of testing to ensure 219 

the readiness of the machine. 220 

 221 
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6.2.2 Verification of specifications 222 

 223 

The specifications claimed by the manufacturer and other physical details 224 

given in Annex B (Specifications of power tiller) shall be verified. A stable 225 

and level surface shall be used as a reference plane for verification of 226 

dimensional machine specifications when fully assembled and ready for 227 

use. All specifications of available attachments used for land preparation 228 

shall be verified. 229 
 230 

6.2.3  Preparation of the power tiller for testing 231 

 232 

The power tiller shall be checked to ensure that the machine has been 233 

assembled and installed in conformance with the instructions of the 234 

manufacturer. It shall be tested according to the manufacturer’s 235 

specifications. 236 

 237 

 238 

7  Performance Test and Procedures  239 

 240 

7.1  Field performance test 241 

 242 

7.1.1 Size and field condition of test plot  243 

 244 

7.1.1.1 The plot shall have a loam, silty loam, clay loam, silty clay loam, silty clay 245 

or clay soil texture but shall not be sand/sandy. Soil texture and moisture 246 

content shall be determined using the recommended methods given in 247 

Annex C (Soil Analysis [Laboratory Method]) or any other applicable 248 

method like the use of soils map.  249 

 250 

7.1.1.2 The total size of the prepared test plots shall be sufficient for the required 251 

number of test trials and running-in. If the test plots are not conforming to 252 

the recommended characteristics, the test shall be suspended.  253 

 254 

7.1.1.3 For testing of pull-type, the test plot shall be dry, pliable, and unplowed. It 255 

should be rectangular with sides in the ratio of 2:1 as much as possible and 256 

shall not be less than 500 m2. The forward speed should be set at about 257 

3.0-3.5 kph.  258 

 259 

7.1.1.4 For testing of rotary type and general purpose rotary type on dry soil, the 260 

test plot shall be friable and plowed. It should be rectangular with sides in 261 

the ratio of 2:1 as much as possible and shall not be less than 500 m2. The 262 

forward speed should be set at about 3.0-3.5 kph. 263 

 264 

7.1.1.5 For testing of float-assisted type and general purpose rotary type on wet 265 

soil, the test plot shall be unplowed. The test plot should be soaked for at 266 

least 24 h with water level of at least 5 cm. It should be rectangular with 267 

sides in the ratio of 2:1 as much as possible and shall not be less than 500 268 
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m2.  269 

 270 

7.1.1.6 For testing of small rotary type, the test plot shall be dry, friable, and plowed. 271 

It should be rectangular with sides in the ratio of 2:1 as much as possible 272 

and shall not be less than 150  m2. The forward speed should be set at 273 

about 1.0-1.5 kph.  274 

 275 

7.1.1.7 For an unplowed test site, it should have a low weed density, and should 276 

have been used for the previous cropping season and clear from chopped 277 

crop residue, low stubble, straw, and stovers. The test applicant should 278 

clear the test site before the testing as applicable. 279 

 280 

7.1.2 Machine setting 281 

 282 

7.1.2.1 The machine's depth of cut shall be set between 90 mm to 110 mm for 283 

plowing and rotary tilling of dry fields, and between 90 mm to 200 mm for 284 

wet fields. For plowing, the specifications of the disc plow to be used shall 285 

conform with PNS/PAES 167:2015 (Agricultural machinery — Disc plow for 286 

walking type agricultural tractor — Specifications), or its latest issuances, 287 

and shall have an operating width of at least 150 mm.  288 

 289 

7.1.2.2 Brand new tires shall be used for the field performance test. The inflation 290 

pressure in the tires shall be maintained as recommended by the 291 

manufacturer. 292 

 293 

7.1.3 Operation of the power tiller 294 

 295 

The power tiller shall be operated with load at the test site until the 296 

operation is finished. It shall be operated by the official representative of 297 

the test applicant using the recommended settings. Pull-type power tiller 298 

shall be operated for plowing, while both rotary-tilling type and float-299 

assisted type shall be operated for rotary tilling. As part of the test, the 300 

testing agency shall make all measurements. No other adjustments shall 301 

be permitted during the test. 302 

 303 

7.1.4 Field operational pattern 304 

 305 

 Field capacity and field efficiency can be influenced by the field operational 306 

pattern. For pull-type, a headland pattern from boundaries shall be used. 307 

For reversible plow, continuous pattern turn strips each end shall be used. 308 

For rotary type and float-assisted type, a circuitous pattern rounded corners 309 

shall be used as shown in Figure 1.  310 

 311 

 312 

 313 
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 314 
 315 

 Figure 1. Field operational patterns (Regional Network for Agricultural 316 

Machinery [RNAM],1995) 317 

 318 

 319 

7.1.5 Test trials 320 

 321 

A minimum of two test trials shall be conducted. 322 

 323 

7.1.6 Data collection 324 

 325 

7.1.6.1 Duration of test 326 

 327 

The duration of each trial shall last until the plowing or rotary tilling 328 

operation in the required area is finished. 329 

 330 
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7.1.6.2 Soil resistance before plowing/rotary tilling 331 

 332 

Soil resistance shall be measured using a cone penetrometer in either 333 

lowland/wetland or upland field. There shall be at least 10 observations 334 

conducted. 335 

 336 

7.1.6.3 Traveling speed 337 

 338 

Outside the long boundary of the test plot, two poles 10 m apart (A, B) 339 

should be placed approximately in the middle of the test plot. Two poles 340 

should also be placed in a similar position, 10 m apart (C, D) so that all four 341 

poles form corners of a rectangle, parallel to at least one long side of the 342 

test plot as shown in Figure 2. The speed shall be calculated from the time 343 

required for the plowing/tilling to travel the distance (10 m) between the 344 

assumed line connecting two poles on opposite sides AC and BD. The 345 

easily visible point of the machine should be selected for measuring the 346 

time. The starting position shall be at least 2 to 5 m from poles A and C to 347 

stabilize speed before measuring and recording data. The tractor shall be 348 

operated at rated engine speed (rpm). 349 

 350 

Figure 2. Measurement of operating/traveling speed  351 

 352 

 353 

7.1.6.4 Effective working width and depth of plowing/rotary tilling 354 

 355 

7.1.6.4.1 Effective working width should be determined by dividing the total width of 356 

the plot by the number of passes. A depth meter, as shown in Figure 3, 357 

shall be used in measuring the depth of plowing/rotary tilling.  358 

. 359 
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7.1.6.4.2 The depth shall be measured by placing the tip of graduated depth scale 360 

on the rototilled/plowed surface (point B) and putting a pin at point A of 361 

width scale. This procedure shall be repeated for the succeeding passes. 362 

The distance between point B and baseline for reading depth shall 363 

represent the depth of rotary tilling/plowing. However, the rototilled/plowed 364 

surface may not always level depending on the feature of the rotary tiller. 365 

Therefore, the tip of the depth scale shall be placed at relatively the same 366 

point in each pass. 367 

 368 

7.1.6.4.3 The average of the measured depth for the average depth of plowing/rotary 369 

tilling shall be determined. 370 

 371 

Figure 3. Measurement of depth of rotary tilling 372 

 373 

 374 

7.1.6.5 Effective field capacity and percent overlapped/untilled 375 

 376 

7.1.6.5.1 Operating width of implement or attachment, test plot’s length, width and 377 

area, and number of rounds during operation shall be recorded for each 378 

trial. Effective width of cut, total distance traveled, effective area, and 379 

effective field capacity shall be calculated using the formulas in Annex D 380 

(Formulas used during calculations and testing). 381 

 382 

7.1.6.5.2 Percent overlapped or untilled shall be calculated using the formula in 383 

Annex D (Formulas used during calculations and testing). If the actual width 384 

of cut is less than the actual width of implement, the operator has passed 385 

over part of the area twice to secure better coverage. If the actual width of 386 

cut is greater than the actual width of implement, the operator has left part 387 

of the area untilled. 388 

 389 

7.1.6.6 Theoretical field capacity 390 

 391 

With the operating width of implement or attachment recorded and 392 
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operating speed computed, the theoretical field capacity shall be obtained 393 

using the formula in Annex D (Formulas used during calculations and 394 

testing). 395 

 396 

7.1.6.7    Fuel consumption 397 

 398 

7.1.6.7.1 The total operating time of the power tiller’s engine from the time it started 399 

until the time it stopped shall be recorded. 400 

 401 

7.1.6.7.2 The refill method shall be used to get the amount of fuel consumed. The 402 

fuel tank shall be filled to full capacity before and after each trial. The 403 

amount of fuel used to refill the tank shall be recorded. While filling up the 404 

fuel tank, it shall be kept horizontal and shall have no empty space left 405 

inside. 406 

 407 

7.1.6.7.3 The fuel consumption per unit time shall be calculated using the formula 408 

specified in Annex D (Formulas used during calculations and testing).  409 

 410 

7.1.6.8 Noise level 411 

 412 

7.1.6.8.1 The sound emitted by the power tiller during plowing or rotary tilling operation 413 

shall be measured approximately 50 mm away from the ear level of the 414 

operator/s using a sound level meter, expressed in decibel [dB (A)]. 415 

 416 

7.1.6.8.2 There shall be a minimum of five observations. Before collecting data, it 417 

should be ensured that the operations and other functional characteristics 418 

have stabilized. The time of recording shall be properly spaced during the 419 

whole duration of the test trial. There shall be at least 10 data or readings 420 

obtained. 421 

 422 

7.1.6.9 Determination of wheel slip 423 

 424 

7.1.6.9.1 The percentage of wheel slip with load and without load shall be obtained 425 

for three trials for the general-purpose type and pull-type power tillers. 426 

 427 

7.1.6.9.2 To determine the wheel slip, the theoretical distance traveled without load 428 

(A) shall be established under ideal no-slip condition. The theoretical 429 

distance traveled for 10 wheel revolution, shall be calculated using the 430 

formula in Annex D (Formula used for calculation and testing).  431 

 432 

7.1.6.9.3 A mark shall be placed on the wheel of the power tiller as shown in Figure 433 

4. The actual distance traveled (B) for 10 wheel revolutions shall be 434 

measured during the operation of the power tiller. The percentage of wheel 435 

slip shall then be calculated by using the formula in Annex D  (Formula used 436 

for calculation and testing).  437 

 438 

 439 



 

PHILIPPINE NATIONAL STANDARD PNS/BAFS xxx:2026 

Power Tiller — Methods of Test  ICS 65.060.10  

 

  
12 

Figure 4. Measuring of wheel slip 440 

 441 

 442 

7.1.7 Turning ability test 443 

 444 

7.1.7.1 Condition of test area  445 

 446 

The test area shall be a horizontal compact or paved surface having good 447 

tire adhesion and capable of displaying legible marking (Centre for 448 

Sustainable Agricultural Mechanization [CSAM]-United Nations Economic 449 

and Social Commission for Asia and the Pacific [ESCAP], 2018). 450 

 451 

7.1.7.2 Machine setting  452 

 453 

7.1.7.2.1 The power tiller shall be tested with all liquid reservoirs filled to the specified 454 

level but without ballast, mounted implements and any other specified 455 

components (CSAM-ESCAP, 2018). 456 

 457 

7.1.7.2.2 Brand new tires shall be used for the turning ability test. The inflation 458 

pressure in the tires shall be maintained as recommended by the 459 

manufacturer (CSAM-ESCAP, 2018). 460 

 461 

7.1.7.2.3 The test shall be conducted with the power tiller without a tail wheel at the 462 

minimum attainable speed (CSAM-ESCAP, 2018).  463 

 464 

7.1.7.3 Data collection  465 

 466 

7.1.7.3.1 The measurement of radius of turning circle and turning space are referred 467 

to in Figure 5 (CSAM-ESCAP, 2018). 468 

 469 

 470 
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 471 

Figure 5. Measurement of radius of turning circle (RC) and turning  472 

space (RS) (adapted from CSAM-ESCAP, 2018) 473 

 474 

 475 

7.1.7.3.2 The test shall be carried out at minimum travel speed of the power tiller by 476 

turning it to the right and the left sides using steering clutch until a 360-477 

degree turn is completed. The minimum travel speed shall be based on the 478 

lowest transmission gear setting of the power tiller. During the test, the 479 

diameter of the minimum turning circle and diameter of the minimum turning 480 

space required shall be measured.  481 

 482 

7.2 Data recording and observations 483 

 484 

All data and information during the test shall be recorded using the record 485 

sheet in Annex E (Field performance test data sheet). Necessary 486 

observations and other parameters to be taken during the performance test 487 

should be recorded in this sheet. 488 

 489 

 490 

8 Formula 491 

 492 

The formulas provided in Annex D (Formulas used during calculations and 493 

testing) shall be used. 494 

 495 

 496 

9  Test Report 497 

 498 

The test report shall include the following information in the given order: 499 

 500 

a) Name of testing agency; 501 
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b) Test report number; 502 

c) Title;  503 

d) Summary of results; 504 

e) Observations; 505 

f) Purpose and scope of test; 506 

g) Methods of test; 507 

h) Description of the machine; 508 

i) Specifications; 509 

j) Results; 510 

k) Observations (include pictures); and 511 

l) Names, signatures, and designation of test engineers and assisting 512 

technicians. 513 
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 514 

 515 

 516 

 517 

  518 
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Annex A 519 

(Informative) 520 

 521 

 522 

Minimum list of test equipment, instrument, and materials for field 523 

performance test 524 

 525 

 526 

  Equipment, instrument, and materials Quantity 

 A.1 Timers  
Maximum resolution: 0.1 s 

2 

 A.2     Sound level meter  
Range: 30 dB(A) to 130 dB(A) 

1 

 A.3 Cone penetrometer/proctor penetrometer 1 

 A.4 Measuring tape (at least 50 m) 1 

 A.5 Steel tape (at least 5 m) 1 

 A.6 Graduated cylinder  
Capacity: 500 mL (minimum) 

1 

 A.7 Width and depth gauge 1 

 A.8 Camera 1 

 A.9 Caliper 
Accuracy: 0.025 mm 

1 

 A.10 Tachometer 1 

 A.11 Hygrometer 1 

 A.12 Pegs 10 

 A.13 Aluminum can 1 

 A.14 Labeling tags 10 

 527 

 528 

 529 
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  530 
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Annex B 531 

(Normative) 532 

 533 

 534 

Specifications of power tiller 535 

 536 

 537 

Name of Applicant : ______________________________________________ 538 

Address  : ______________________________________________ 539 

Tel. No.  : ______________________________________________ 540 

Name of Manufacturer :  ________________________________________ 541 

Address   :  ________________________________________ 542 

Tel. No.   :  ________________________________________ 543 

 544 

GENERAL INFORMATION 545 

Make :  ____________________      Type :  ____________________________ 546 

Serial No. :  ____________________   Brand and Model : ___________________ 547 

Country of Manufacture/Origin: __________  Date of Manufacturer : _____________ 548 

Testing Agency    : ____________________  Test Engineer :  __________________ 549 

Location of Test  : _____________________  Date of Test :  ___________________ 550 
 551 

 552 

No. Item1 
Manufacturer’s 
specification 

Verification by the 
testing agency 

 B.1 Main structure 

 B.1.1 Overall dimensions, mm   

 B.1.1.1 Length   

 B.1.1.2 Width   

 B.1.1.3 Height   

 B.1.1.4 Ground clearance, mm   

 B.1.2 Weight, kg (if applicable)   

 B.2 Prime mover 

 B.2.1 Engine    

 B.2.1.1 Brand   

 B.2.1.2 Model   

 B.2.1.3 Make or manufacturer   

 B.2.1.4 Type   

 B.2.1.5 Serial number   

 B.2.1.6 Rated power, kW   

 B.2.1.7 Rated speed, rpm   

 B.2.1.8 Displacement, cm3   

 B.2.1.9 Cooling system   

 B.2.1.10 Starting system   

 B.2.1.11 Power transmission 
system   

 B.2.1.12 Type of clutch   

 B.3 Power transmission system 
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No. Item1 
Manufacturer’s 
specification 

Verification by the 
testing agency 

 B.3.1 Type   

 B.3.2 Lubrication system   

 B.4 Engine pulley (outside 
diameter x no. of grooves 
x inside diameter, mm)   

 B.5 Input shaft pulley 
(outside diameter x no. of 
grooves x inside 
diameter, mm)   

 B.6 Axle, L x W, mm   

 B.7 Hexagonal hub   

 B.7.1 Thickness, mm   

 B.7.2 Length, mm   

 B.8 Type of hitch point   

 B.9 Wheels   

 B.9.1 Tractive wheels   

 B.9.1.1  Pneumatic tire size2   

 B.9.1.2 Tire pressure, kPa   

 B.9.2 Cage wheel size, LxD, 
mm   

 B.9.2.1 Number of lugs   

 B.9.2.2 Dimension, Wxt, mm   

 B.10 Attachments   

 B.10.1 Disc Plow   

 B.10.1.1 Type   

 B.10.1.2 Number of bottoms   

 B.10.1.3 Thickness, mm   

 B.10.1.4 Diameter, mm   

 B.10.1.5 Width of cut, mm   

 B.10.1.6 Material   

 B.10.1.7 Disc angle   

 B.10.1.8 Tilt angle   

 B.10.2 Rotary tiller   

 B.10.2.1 Type   

 B.10.2.2 Number of blades   

 B.10.2.3 Number of flanges   

 B.10.2.4 Blade thickness, mm   

 B.10.2.5 Blade type   

 B.10.2.6 Operating width, mm   
1 The parameter will be checked upon availability 
2 The size shall be written in metric format:  

[width in millimeter]/[aspect ratio][construction of tractor tire][rim size in 
inches]_[load index]_[speed index]_[tread style] (eg. 380/70R24 125 A8 R1) 

  553 
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Annex C 554 

(Normative) 555 

 556 

 557 

Soil analysis (Laboratory method) 558 

 559 

 560 

C.1 Soil Texture Determination 561 

 562 

C.1.1 This test is carried out to analyze the soil samples taken during the 563 

performance test to determine the soil texture of the test area. 564 

 565 

C.1.2 Three soil samples shall be taken from the test area.  Each soil sample shall 566 

be weighed and recorded. 567 

 568 

C.1.3    Each soil sample shall then be passed through a series of sieves. 569 

 570 

C.1.4 The type of soil (i.e. sand, silt and clay) that is retained in a particular sieve 571 

shall be weighed as shown in Table C.1. 572 

 573 

Table C.1. Grain Size for Different Soil Types 574 

Soil type Grain size, mm Remarks 

Sand 2.0 – 0.05 Passed through the 2 mm sieve but 
retained by the 0.05 mm sieve 

Silt 0.05 – 0.002 Passed through the 0.05 mm sieve 
but retained by the 0.002 mm sieve 

Clay < 0.002 Passed through the 0.002 mm sieve 

 575 

 576 

C.1.5 The relative composition of each soil type expressed in percent shall be 577 

computed as follows: 578 

 579 

% 𝑆𝑎𝑛𝑑 =  
𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑠𝑎𝑛𝑑

𝑇𝑜𝑡𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑠𝑜𝑖𝑙
 ×  100 580 

 581 

% 𝑆𝑖𝑙𝑡 =  
𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑠𝑖𝑙𝑡

𝑇𝑜𝑡𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑠𝑜𝑖𝑙
 ×  100 582 

 583 

% 𝐶𝑙𝑎𝑦 =  
𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑐𝑙𝑎𝑦

𝑇𝑜𝑡𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑠𝑜𝑖𝑙
 ×  100 584 

 585 
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C.1.6 The relative composition of the sand, silt and clay shall be used to determine 586 

the soil type using the soil texture triangle as shown in Figure 6. 587 

 588 

 589 

 590 

 591 

 592 

 593 

 594 

 595 

 596 

 597 

 598 

 599 

 600 

 601 

 602 

 603 

 604 

 605 

 606 

 607 

 608 

 609 

 610 

 611 

 612 

 613 

 614 

 615 

 616 

 617 

 618 
 619 

 620 

Figure 6. Soil texture triangle showing relative composition of texture class   621 

(Soil Survey Division Staff (1993) 622 

 623 

 624 

C.2 Soil Moisture Content Determination (Oven method) 625 

 626 

C.2.1  This test is carried out to analyze the soil samples taken during the performance 627 

test to determine the soil moisture of the test area. 628 

  629 

C.2.2 Three core soil samples in at least three different locations of test plots shall 630 

be taken randomly from the test area. Each soil sample shall be weighed and 631 

recorded as the initial weight. 632 



 

PHILIPPINE NATIONAL STANDARD PNS/BAFS xxx:2026 

Power Tiller — Methods of Test  ICS 65.060.10  

 

  
22 

C.2.3 The samples shall be dried using a convection oven maintained at 105ºC for 633 

at least eight hours. 634 

 635 

C.2.4 The oven-dried sample shall then be placed in a desiccator. Each soil sample 636 

shall be weighed and recorded as oven-dried weight. 637 

 638 

C.2.5 The soil moisture (% dry weight basis) shall be computed using the formula 639 

in Annex D (Formulas used during calculations and testing). 640 

 641 

C.2.6 The soil moisture content can also be measured using a soil moisture meter. 642 

 643 

C.3 Bulk Density Determination  644 

 645 

C.3.1 Soil sampling   646 

 647 

C.3.1.1 A bottomless drum is to be placed on the soil. The bottomless drum shall be 648 

filled with water, allowing it to wet naturally for 24 hours.   649 

 650 

C.3.1.2 An undisturbed flat horizontal surface in the soil at a depth to be sampled shall 651 

be prepared.   652 

 653 

C.3.1.3 The steel ring should be gently pushed into the soil. Pushing the ring in too 654 

far should be avoided.   655 

 656 

C.3.1.4 The ring should be excavated without disturbing or loosening the soil it 657 

contains. The ring should be carefully removed with the soil intact   658 

 659 

C.3.1.5 Any excess soil shall be removed from outside the ring along with any plants 660 

or roots at the soil surface. 661 

   662 

C.3.1.6 The soil shall be placed into the plastic bag with appropriate marks, date and 663 

location, and seals.   664 

 665 

C.3.2 Bulk density calculation   666 

 667 

C.3.2.1 The soil sample shall be dried using a convection oven maintained at 105ºC 668 

for at least eight hours.   669 

 670 

C.3.2.2 The oven dried sample shall then be placed in a desiccator. The soil sample 671 

shall be weighed and recorded as oven-dried weight.   672 

 673 

C.3.2.3 The volume of the ring shall be determined.  674 

 675 

C.3.2.4 The bulk density can be computed using the formula in Annex D (Formulas 676 

used during calculations and testing). 677 

 678 

 679 

 680 
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C.4 Soil Puddling Index Determination 681 

 682 

C.4.1  Oven-dry the 100 ml soil and water suspension samples at 105 °C for 48 683 

hours. 684 

 685 

C.4.2 Determine and record the volume of settled soil. Calculate the puddling index 686 

using the formula in Annex D (Formulas used during calculations and testing).  687 
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Annex D 688 

(Normative) 689 

 690 

 691 

Formulas used during calculations and testing 692 

 693 

 694 

D.1 Bulk density 695 

 696 

𝑏𝑢𝑙𝑘 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 =
𝑊

𝑉𝑠
 697 

 698 

where:  699 

 700 

W is the oven-dried weight of the soil, g  701 

Vs  is the soil volume, cm3 702 

 703 

 704 

D.2 Determination of effective field capacity 705 

 706 

D.2.1 Effective width of cut 707 

 708 

𝑆 =
𝑊

2𝑛
 709 

  710 

where: 711 

   712 

   S is the effective  width of cut 713 

   W is the width of plot, m 714 

   n is the number of rounds 715 

   2 is the number of trips per round 716 

 717 

D.2.2 Theoretical distance traveled  718 

 719 

𝐷 =
𝐴

𝑆
= 2𝑛𝐿 720 

 721 

𝐴 = 𝐿 × 𝑊 722 

 723 

where: 724 

 725 

  D   is the total distance travelled, m 726 

  A is the area of plot, m2 727 

  L is the length of the plot, m 728 

 729 

D.2.3 Effective area accomplished 730 

 731 

𝐴𝑒 = 𝑤𝐷 = 2𝑛𝐿𝑤 732 
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  733 

where: 734 

 735 

Ae is the effective area accomplished, m2 736 

w is the operating width of implement or attachment, m 737 

 738 

D.2.3.1 If the average width of tillage is less than the operating width of the implement 739 

or attachment, the operator has passed over part of the area twice to secure 740 

better coverage, therefore: 741 

 742 

𝐴𝑜 =  𝐴𝑒 − 𝐴 743 

  744 

where: 745 

 746 

   Ao is the overlap (area which is plowed or rototilled twice), m2 747 

 748 

D.2.3.2 If the average width of tillage is greater than the operating width of the 749 

implement or attachment, the operator has left part of the area untilled, 750 

therefore: 751 

 752 

𝐴𝑢 =  𝐴 − 𝐴𝑒  753 

  754 

where: 755 

 756 

   Au is the untilled area (area missed), m2 757 

 758 

D.2.4 Effective field capacity 759 

 760 

𝐶𝐸 =
60𝐴𝑒

𝑡
 761 

  762 

where: 763 

 764 

   CE is the effective field capacity, m2/h 765 

   t is the time used during the operation, min 766 

 767 

D.3 Theoretical field capacity 768 

 769 

      𝐶𝑇 =  𝑤𝑒 𝑥 𝑣 770 

 771 

  where: 772 

 773 

   CT is the theoretical field capacity, m2/h 774 

   we is the operating width of implement or attachment, m 775 

   v is the operating speed, m/h  776 

 777 

 778 

D.4 Field efficiency 779 
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 780 

𝐹𝑒𝑓𝑓 =
𝑒𝑓𝑐

𝑡𝑓𝑐
 𝑥 100 781 

  782 

 783 

where: 784 

 785 

   Feff is the field efficiency, % 786 

 787 

D.5 Fuel consumption 788 

 789 

𝐹𝐶 =  
𝑉

𝑡
  790 

  791 

where: 792 

 793 

   FC is the fuel consumption, L/h 794 

   V is the volume of fuel consumed, L 795 

   t is the total fuel consuming time, h 796 

 797 

D.6 Percentage of wheel slip 798 

 799 

𝐴 =  𝜋𝐷 × 10    (1) 800 

 801 

%𝑊. 𝑆. =  
𝐴−𝐵

𝐴
× 100   (2) 802 

where: 803 

 804 

A theoretical distance traveled in 10 revolutions 805 

%W.S. is the percent of wheel slip, % 806 

D wheel diameter, m 807 

B is the distance traveled by the tractor with implement 808 

attached after a given number of revolutions, m 809 

 810 

 811 

D.7 Soil puddling index 812 

 813 

𝑃𝐼 =  
𝑉𝑠𝑠

𝑉𝑠𝑤
× 100    (1) 814 

 815 

%𝑊. 𝑆. =  
𝐴−𝐵

𝐴
× 100   (2) 816 

 817 
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where: 818 

 819 

  PI is the puddling index (%) 820 

Vss is the volume of settled soil (mL) 821 

Vsw s the volume of soil and water suspension (mL) 822 

 823 

 824 

D.8 Soil moisture content 825 

 826 

𝑆𝑜𝑖𝑙 𝑀𝑜𝑖𝑠𝑡𝑢𝑟𝑒 (%𝑑𝑟𝑦 𝑤𝑒𝑖𝑔ℎ𝑡 𝑏𝑎𝑠𝑖𝑠) =
𝑊𝑖 − 𝑊𝑓

𝑊𝑓
 ×  100 827 

where: 828 

 829 

Wi is the initial weight of the soil, kg 830 

Wf is the oven-dried (final) weight of the soil, kg 831 

 832 
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Annex E 833 

(Informative) 834 

 835 

 836 

Field performance test data sheet 837 

 838 

Test trial no. : _________________         Date  : __________________ 839 

Test engineers : _________________         Location : __________________ 840 

Assistants : _________________         Machine : __________________ 841 

Test applicant :  _________________         Manufacturer : __________________ 842 

 843 

 844 

No. Item Trial 1 Trial 2 Trial 3 Average 

E.1 Test conditions 

E.1.1 Condition of field 

E.1.1.1 Type     

E.1.1.2 Location (coordinates)     

E.1.1.3 Soil type     

E.1.1.4 Dimensions of field     

E.1.1.4.1 Length, m     

E.1.1.4.2 Width, m     

E.1.1.5 Area, m2     

E.1.1.6 
Depth of water, mm (for wet 

preparation) 
    

E.1.1.7 
Moisture content, % (for dry 

preparation) 
    

E.1.1.8 
No. of hours soaked (for wet 

preparation) 
    

E.1.1.9 Soil resistance, kg/cm2     

E.1.1.10 Bulk density, g/cm3     

E.1.1.11 Soil puddling index, %     

E.1.1.12 
Spacing of stubbles (rows x 

hills), mm (if applicable) 
    

E.1.1.13 
Height of stubbles, mm (if 

applicable) 
    

E.1.1.14 Weed density     

E.1.2 Weather conditions 

E.1.2.1 Temperature, °C      

E.1.2.1.1 Wet bulb     

E.1.2.1.2 Dry bulb     

E.1.2.2 Relative humidity, %     

E.1.2.3 
Weather (sunny, cloudy, 

rainy) 
    

E.1.3 Condition of power tiller 
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No. Item Trial 1 Trial 2 Trial 3 Average 

E.1.3.1 Tractive device     

E.1.3.1.1 Type     

E.1.3.1.2 Size, mm     

E.1.3.2 Implement     

E.1.3.2.1 Type     

E.1.3.2.2 Size, mm     

E.1.3.3 Wheel track, mm     

E.1.3.4 Additional weight, kg     

E.1.3.4.1 Front end     

E.1.3.4.2 Wheel     

E.1.3.5 Gross weight, kg     

E.1.3.6 Speed-gear positions     

E.1.3.6.1 Main transmission     

E.1.3.6.2 Auxiliary transmission     

E.1.3.6.3 Belt speed change     

E.1.3.6.4 Rotary speed change     

E.1.3.7 Others     

E.2 Field performance 

E.2.1 Date of test     

E.2.2 Type of field operation     

E.2.3 Operating time, min     

E.2.4 Time lost     

E.2.4.1 Turning, min     

E.2.4.2 Others (specify), min     

E.2.5 Field operational pattern     

E.2.6 Depth of cut, mm     

E.2.7 Traveling speed, km/h     

E.2.8 
Operating width of 

implement/attachment, mm 
    

E.2.9 Average width of tillage, mm     

E.2.10 
Theoretical field capacity, 

ha/h 
    

E.2.11 Effective field capacity, ha/h     

E.2.12 Field efficiency, %     

E.2.13 Fuel consumed, L     

E.2.14 Fuel time, min     

E.2.15 Fuel consumption, L/h     

E.2.16 Others (specify)     

E.3 Turning ability 

E.3.1 Size of tire, mm     
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No. Item Trial 1 Trial 2 Trial 3 Average 

E.3.2 Pressure of tire, kPa (Bar)     

E.3.3 Minimum turning circle diameter  

E.3.3.1 Right hand side, m     

E.3.3.2 Left hand side, m     

E.3.4 Minimum turning space diameter 

E.3.4.1 Right hand side, m     

E.3.4.2 Left hand side, m     

 845 

 846 

E.4 Observations 847 

 848 

E.4.1 Ease of handling and stability of the power tiller 849 

___________________________________________________________________850 

___________________________________________________________________ 851 

 852 

E.4.2 Ease of manipulating of the operating levers 853 

___________________________________________________________________854 

___________________________________________________________________ 855 

 856 

E.4.3 Ease of replacing and adjusting the parts 857 

___________________________________________________________________858 

___________________________________________________________________ 859 

 860 

E.4.4 Safety features 861 

___________________________________________________________________862 

___________________________________________________________________ 863 

 864 

E.4.5 Failure or abnormalities that may be observed on the power tiller or its  865 

component parts 866 

___________________________________________________________________867 

___________________________________________________________________ 868 

 869 

E.4.6 Others 870 

___________________________________________________________________871 

___________________________________________________________________872 
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