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Influence of harvested area size on field capacity and field efficiency of rice combine

harvesters when harvesting Thanyasirin rice variety
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Abstract

The objective of this research was to study the influence of harvested area size on field capacity and field
efficiency of rice combine harvesters when harvesting Thanyasirin rice variety. Twenty-four combine harvesters,
which were harvesting in Khon Kaen and Mahasarakam provinces during the in-season rice between October and
December 2021, were randomly collected. The collected combine harvesters were classified into 15 and 9 Thai
and foreign combine harvesters, respectively. The results showed that the harvested area size had a positive and
linear correlation with the theoretical effective field capacity of the Thai combine harvesters, but a negative and
linear correlation with the theoretical effective field capacity of the foreign combine harvesters. The harvested area
size had a negative and linear correlation with the field efficiency of both the Thai and foreign combine harvesters.
The Thai and foreign combine harvesters exhibited the field efficiency values of 27.90 and 26.86%, respectively.
Adjusting the harvested area into a square shape or combining small harvested areas into larger harvested ones
would allow the combine harvesters to harvest more continuously and reduce the headland turning time. As a

result, the total harvesting time could be reduced and hence the increased field capacity and field efficiency.

Keywords: Thai combine harvester, effect of area size, field performance, sicky rice
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Figure 1 Thai combine harvesters (a) and foreign
combine harvesters (b) were randomly assessed for

their field performances.
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Figure 2 The Ling application was utilized to measure

size and shape of harvested area.
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Figure 3 Soil moisture meter.
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Table 1 Crop, field and machine conditions of Thai combine harvesters.
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Crop condition

Field condition

Machine condition

No. Rice plant Angle of Aging of Grein Area Aging of Header Grain
moisture Harvested area size Density Engine Speed
height inclination rice plant shape* machine width tank
content
Degree from
m d % w.b. m? rai - Rice/rai yr m hp ms'  kmh' kg
vertical

Al 0.68 26.67 130 21.60 4,960.00 3.10 T 342,933 5 3.00 260 1.50 5.40 2,500
A2 0.72 22.26 120 19.01 3,360.00 2.10 T 353,067 5 3.00 260 1.96 7.06 2,500
A3 0.78 26.91 120 21.73 1,760.00 1.10 T 339,200 5 3.00 260 1.40 5.04 2,500
Ad 0.67 26.49 150 22.07 4,960.00 3.10 S 350,933 10 3.00 260 1.48 5.33 2,500
A5 0.69 21.55 120 22.56 8,320.00 5.20 T 322,133 1 3.15 260 1.74 6.26 2,500
A6 0.75 25.32 120 21.68 6,560.00 4.10 T 387,733 1 3.15 260 1.72 6.19 2,500
AT 0.72 20.27 120 15.56 6,720.00 4.20 P 378,667 3 3.00 260 1.91 6.88 2,500
A8 0.70 26.92 130 21.68 4,800.00 3.00 R 387,200 1 3.00 260 1.25 4.50 2,500
A9 0.70 28.79 130 21.53 4,800.00 3.00 R 360,000 1 3.00 260 1.29 4.64 2,500
A10 0.68 25.82 120 23.21 4,960.00 3.10 R 297,067 4 3.00 260 1.46 5.26 2,500
All 0.77 22.18 120 17.75 8,000.00 5.00 R 270,400 il 3.00 260 1.78 6.41 2,500
A12 0.73 20.12 130 20.43 9,600.00 6.00 R 372,267 4 3.00 260 1.52 5.47 2,500
Al3 0.75 20.75 140 21.79 9,920.00 6.20 R 386,133 il 3.00 260 1.55 5.58 2,500
Ald 0.69 32.57 130 20.66 3,200.00 2.00 S 362,667 4 3.00 260 0.87 3.13 2,500
A15 0.71 20.73 120 20.56 1,760.00 1.10 R 380,267 4 3.00 210 1.17 4.21 2,400
min 0.67 20.12 120 15.56 1,760.00 1.10 - 270,400 1 3.00 210 0.87 3.13 2,400
max 0.78 32.57 150 23.21 9,920.00 6.20 - 387,733 10 3.15 260 1.96 7.06 2,500
avg 0.72 24.49 127 20.79 5,578.67 3.49 - 352,711 4 3.02 257 1.51 5.42 2,493

*Remarks: P = Polygon, R = Rectangle, S = Square, T = Trapezoid.
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Table 2 Crop, field, and machine conditions of foreign combine harvesters.

Crop condition

Field condition

Machine condition

Rice plant Angle of Aging of Grain moisture Harvested area Area Aging of  Header Grain
Density Engine Speed
No. height inclination rice plant content size shape* machine width tank
Degree from
m d % w.b. m’ rai rice/rai yr m hp m/s  km/h ke
vertical

B1 0.73 25.63 150 23.23 4,800.00 3.00 S 361,067 8 2.08 69 2.08 7.49 1,000
B2 0.72 21.33 130 23.26 3,200.00  2.00 T 256,000 8 2.08 69 286 1030 1,000
B3 1.03 21.40 110 20.56 1,760.00  1.10 R 234,133 4 2.76 105 182 655 1,400
B4 0.66 29.56 120 18.96 5,280.00 3.30 S 387,200 6 2.06 82 207 745 900
B5 0.72 20.51 130 21.72 6,400.00  4.00 P 304,000 4 2.76 105 1.76 6.34 1,400
B6 0.62 27.50 130 22.16 4,960.00 3.10 P 244,267 4 2.06 82 1.72 6.19 900
B7 1.03 25.13 120 19.89 4,800.00 3.00 R 354,667 4 2.08 69 1.93 6.95 1,000
B8 0.78 20.62 120 17.41 3,360.00 2.10 R 379,733 4 2.06 82 340 1224 900
B9 0.68 25.26 130 22.54 4,800.00  3.00 R 351,467 4 2.50 118 1.67 601 1,400
min 0.62 20.51 110 17.41 1,760.00  1.10 - 234,133 4 2.06 69 1.67  6.01 900
max 1.03 29.56 150 23.26 6,400.00  4.00 - 387,200 8 2.76 118 340 1224 1,400
avg 0.77 24.10 127 21.08 4,373.33 273 - 319,170 5 2.27 87 2.15 7.72 1,100

*Remarks: P = Polygon, R = Rectangle, S = Square, T = Trapezoid.
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Table 3 Field performance of Thai combine harvesters.

Total harvesting time

Effective field capacity

Theoretical capacity

Field efficiency

No.
s h rai/h rai/h %

Al 4,020 1.12 2.78 10.13 27.42
A2 2,052 0.57 3.68 13.23 27.85
A3 1,580 0.44 2.51 9.45 26.52
Ad 4,605 1.28 242 9.99 24.26
A5 5,539 1.54 3.38 12.33 27.41
A6 4,356 1.21 3.39 12.19 27.80
A7 4,430 1.23 3.41 12.89 26.47
A8 4,308 1.20 2.51 8.44 29.71
A9 4,464 1.24 242 8.71 27.78
A10 4,104 1.14 2.72 9.86 27.59
All 5,616 1.56 3.21 12.02 26.68
Al12 7,618 212 2.84 10.26 27.64
Al13 7,805 2.17 2.86 10.46 27.33
Al4 4,457 1.24 1.62 5.87 27.51
Al5 1,372 0.38 2.89 7.90 36.55
min 1,372 0.38 1.62 5.87 24.26
max 7,805 2.17 3.68 13.23 36.55
avg 4,422 1.23 2.84 10.25 27.90
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Total harvesting time

Effective field capacity

Theoretical capacity

Field efficiency

No.
s h rai/h rai/h %
B1 3,996 1.11 2.70 9.71 27.83
B2 1,944 0.54 3.70 13.35 27.74
B3 1,280 0.36 3.09 11.30 27.37
B4 6,028 1.67 1.97 9.59 20.54
B5 4,752 1.32 3.03 10.93 27.73
B6 4,909 1.36 2.27 7.97 28.52
B7 4,393 1.22 2.46 9.01 27.28
B8 1,750 0.49 4.32 15.76 27.41
B9 4,210 1.17 2.57 9.39 27.31
min 1,280 0.36 1.97 7.97 20.54
max 6,028 1.67 4.32 15.76 28.52
avg 3,696 1.03 2.90 10.78 26.86
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