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Planting Methods Affecting Soybean Yields Grown after Rice
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ABSTRACT

Soybean cultivation in dry season is mostly done in irrigated areas and was planted in
the field after harvesting rice. There are various of soybean planting methods. Different
methods are suitable for areas with different plot preparations. The objective of this
experiment was to investigate the most suitable planting method of soybean after rice
production to obtain the highest yield and value for investment. The experiments were
conducted at the Chiang Mai Field Crops Research Center in the dry season during 2018 -
2020. Chiang Mai 60 variety was used in this experiment. Randomized complete block design
with 4 replications was set and different planting methods were arranged as treatments; 1)
recommended method (pushing planting hole method), 2) pecking wheel method, 3) sowing
method, 4) recommended + rice straw mulching methods, 5) pecking wheel + rice straw
mulching methods, and 6) sowing + rice straw mulching methods. The results from combined
analysis of yield from 3 years revealed that different planting methods was significantly
affected soybean yield and growth. It was found that recommended + rice straw mulching
methods, pecking wheel + rice straw mulching methods and sowing + rice straw mulching
methods gave no difference in yields (447-449 kg/rai). These three methods, however,
attained a significantly higher yield than the other methods tested. The increasing of number
of pods/plant was a major yield component responsible for yield increase. The worth
investment (benefit cost ratio, BCR) of all treatments were 1.06-1.66. The method of sowing

followed by rice straw mulching had the highest value in terms of investment.
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Table 1 Plant height and number of nodes per plant of soybean at different planting

methods at Chiang Mai Field Crops Research Center in dry season, 2018-2020

Plant height (cm) Mean  No. of nodes/plant ~ Mean
Planting method
2018 2019 2020 2018 2019 2020

Recommended method"” 385bc” 407b 525bc 438b 108 108 114a 11.0
Pecking wheel method 44.8 a 409b 521c 459b 112 106 11l6a 112
Sowing 370 c 438a 509c 439b 119 109 105b 111
Recommend + rice straw mulching 46.8 a 4d6a 554ab 489a 112 116 11.7a 115
Pecking wheel + rice straw mulching 436ab 455a 553ab 481a 114 114 116a 114
Sowing + rice straw mulching 47.8 a 455a 559a 497a 117 112 117a 115
Mean 43.1 43.5 53.7 46.8 11.3 111 114 114

F-test *x *x * *x ns ns *x ns

CV (%) 8.5 3.8 3.8 5.6 55 6.2 3.2 5.1

v Pushing planting hole method

# Means in the same column followed by a common letter are not significantly different at the 5% level by DMRT

ns = not significant, ** = significant at P< 0.01, * = significant at P< 0.05
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Table 2 Yield and no. of plants /rai of soybean at different planting methods at Chiang Mai
Field Crops Research Center in dry season, 2018-2020

Planting method Yield (kg/rai) Mean No. of plants /rai Mean
2018 2019 2020 2018 2019 2020

Recommended methodl/ 347 b2/ 294 d 342b 327b 47950a 48,700b 49,150 48,600

Pecking wheel method 389ab  356c 354b 367b 47,600a 47,658b 50,450 48,569

Sowing 312 b 368c  367b 349b 30,450c 75450a 41,150 49,017

Recommend + rice straw 494 a 407 b 441a 447a 47,650a 47500b 42,750 45967

mulching

Pecking wheel + rice straw 422 ab 478 a 444 a 448 a 48,150a 48,100b 45,900 47,383

mulching

Sowing + rice straw mulching 485 a 426 b 434a 449a 41050b 67,850a 43,650 50,850
Mean 408 388 397 398 43,808 55,876 45,508 50,850
F-test * *x *x *x *x *x ns ns
CV (%) 19.7 6.1 11.2 13.8 8.3 15.8 15.8 13.4

1/
Pushing planting hole method

2/
Means in the same column followed by a common letter are not significantly different at the 5% level by DMRT

ns = not significant, ** = significant at P< 0.01, * = significant at P< 0.05
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Table 3 Yield and yield components (no. of pods /plant and no. of seeds /pod) of soybean
at different planting methods at Chiang Mai Field Crops Research Center in dry season,

2018-2020
Planting method No. of pods /plant Mean No. of seeds /pod Mean
2018 2019 2020 2018 2019 2020
Recommended method"” 305¢7 255 280b 294b 213 203 235 217
Pecking wheel method 36.1bc 271 31.7b 316b 223 1.72 2.30 2.08
Sowing 452 a 246 196c 298b 220 218 228 2.23
Recommend + rice straw mulching 40.6 ab  33.1 419a 385a 220 2.02 2.34 2.19
Pecking wheel + rice straw mulching 41.1ab 271 384a 355a 218 200 228 2.15
Sowing + rice straw mulching 41.1ab 298 375a 362a 225 1.97 236 2.20
Mean 39.8 27.9 32.9 33.5 2.20 1.98 232 2.17
F-test * ns x* x* ns ns ns ns
CV (%) 9.4 17.8 11.7 12.6 5.1 17.5 3.9 10.2

v Pushing planting hole method
# Means in the same column followed by a common letter are not significantly different at the 5% level by DMRT

ns = not significant, ** = significant at P< 0.01, * = significant at P< 0.05

Table 4 Weight of one hundred soybean seeds of different planting methods at Chiang Mai
Field Crops Research Center in dry season, 2018-2020

Planting method 100 seed wt. (g) Mean
2018 2019 2020

Recommended method”’ 17.1 17.0 16.1a” 16.7
Pecking wheel method 17.7 17.1 155a 16.8
Sowing 17.3 16.8 155 a 16.6
Recommend + rice straw mulching 17.6 1.7 153 ab 16.6
Pecking wheel + rice straw mulching 18.0 16.9 14.7b 16.6
Sowing + rice straw mulching 17.8 17.3 155a 16.9
Mean 17.6 17.0 15.4 16.7

F-test ns ns * ns

CV (%) a.7 3.7 32 4.0

v Pushing planting hole method
Means in the same column followed by a common letter are not significantly different at the 5% level by DMRT
ns = not significant, * = significant at P< 0.05
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A1 BCR 8¢5211114 1.06 — 1.66 (Table 6)

Table 5 Dry weight of weed before harvesting in soybean plots at different planting methods

at Chiang Mai Field Crops Research Center in dry season, 2018-2020

Planting method

Total weed dry weight before harvesting (g/mz)

Mean
2018 2019 2020
Recommended method"” 66.0 100.4 42.2 69.5
Pecking wheel method 50.6 87.7 50.1 62.8
Sowing 65.3 62.4 53.1 60.3
Recommend + rice straw mulching 74.1 106.1 54.0 78.1
Pecking wheel + rice straw mulching 55.7 107.9 65.4 76.4
Sowing + rice straw mulching 40.7 89.9 53.2 61.2
Mean 58.7 92.4 53.0 68.1
F-test ns ns ns ns
CV (%) ar.9 42.8 57.4 48.6

1/
Pushing planting hole method

ns = not significant

Table 6 Yield, farm price, income, total cost and benefit cost ratio (BCR) of soybean at different

planting methods at Chiang Mai Field Crops Research Center in dry season, 2018-2020

Yield Income labor cost of Total cost
Planting method E— Y 3y BCR
(kg/rai) (baht/rai) planting (baht/rai)  (baht/rai)
Recommended method v 327 5,608 1,000 5,286 1.06
Pecking wheel method 367 6,294 500 4,826 1.30
Sowing 349 5,985 31.2 4,489 1.33
Recommend + rice straw mulching 447 7,666 1,200 5,606 1.37
Pecking wheel + rice straw mulching 448 7,683 700 5,107 1.50
Sowing + rice straw mulching 449 7,700 231.2 4,639 1.66

1/Pushing planting hole method

o Soybean farm price 17.15 baht/kg (OAE., 2021), average price 3 years in April (2018) April (2019) and April, 2020.

3/To‘tat cost: rice residue removal 350 baht/rai, soil preparation 600 baht/rai (sowing), soybean seed 375 baht/rai,

watering 500 baht/rai, planting 31.2-1,000 baht/rai, weeding + labor cost 333.6 baht/rai, insecticide application

+ labor cost 510 baht/rai, fertilizer application + labor cost 592.0 baht/rai, harvesting 1,200 baht/rai and threshing

327-449 baht/rai
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