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ABSTRACT

Wauttichai Kanpongsri. 2024: Yield Evaluation of Soybean Varieties Under Different
Plant Spacings and Fertilizer Rates. Bachelor’s special problem in Agricultural Science,

Department of Agronomy. Special problem advisor: Mr. Jetsada Authapun,Ph.D. 46

pages.

Soybean is an important economic crop for the food and livestock industries. However,
the cultivated area and yield of soybean have been continuously declining, making it necessary to
find ways to increase productivity and expand cultivation areas. This study aimed to evaluate the
yield of soybean varieties under different planting distances and fertilizer rates, as well as analyze
the economic returns of each method. The experiment was conducted on six soybean varieties:
Chiang Mai 6, Chiang Mai 60, Kwok Chiang Mai 7, Kasetsart 80, Suiyuan, and SB007. Three
planting distances were tested: row spacing of 50 cm, plant spacing of 20 ¢cm (SP1); row spacing
of 40 c¢m, plant spacing of 20 cm (SP2); and row spacing of 30 ¢cm, plant spacing of 20 cm (SP3).
Additionally, two fertilizer rates were applied: N:P:K 3:6:9 kg/rai (F1) and N:P:K 3:9:12 kg/rai
(F2). The results showed that all three factors significantly affected yield. Among the varieties,
Kasetsart 80 had  the highest average yield of 439 kg/rai. For planting distance, SP3 produced
the highest average yield of 408.5 kg/rai, followed by SP2 and SP1. Regarding fertilizer rates, F1
resulted in a higher yield than F2 by 10 kg/rai. The highest yield was obtained from Kasetsart 80
at planting distance SP2 with fertilizer F2 (489 kg/rai), followed by Kasetsart 80 at planting
distance SP3 with F2 (472 kg/rai). Therefore, selecting a high-yielding variety along with
planting distances of SP2 or SP3 and applying an appropriate fertilizer rate can help maximize

soybean yield and net profit.

Keywords: Soybean varieties, Plant spacing, Fertilizer rate
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Source df Mean square
Wanaaman W 100 Aanugeln  audn IINAA/  HUINEA/ % AU AZUUY (1-9)
mn./13) 1180 (n) "sn Au Au fu dudu e AT msdhaeves
Tsamaly 1Nas
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Main (Spacing, SP) 2 74738" 6.704™ 35278 290195 111495 122127 19.6" 944227 1.08" 0.15"
Error (a) 4 722 4537 1.0972 120.42 45831 2.39 13.2 26.0 0.27 0.13
Sub (Fertilizer, F) 1 2710° 68.481" 4.8981° 1984.89"  7633.92" 1.81™ 669  2644™ 0.08"™ 0.02"
SPxF 2 18952™ 14.925™ 7.5093" 36.23" 160.89™ 5.62" 76" 11278 0.08" 0.12"
Error (b) 6 324 1.138 8.000 4525 174.15 3.82 5.2 132.1 0.80 0.51
Sub-sub (Variety, V) 5 36816 8.081" 10.5278°  6977.63 267792  66.197 48947  1153" 4450 35.59"
SPxV 10 4525" 5.859" 3.4389™ 78.33" 315.14™ 3.73" 198" 762.1° 1.47™ 0.81"
FxV 5 4818" 14.570" 8.6315° 395.58" 1498.45" 12.417 20.7° 119.4™ 1.39"™ 0.73"
SPxFxV 10 1692" 14.548" 1.7759™ 29.85™ 113.06™ 5.58" 89"  609.8"™ 0.89"™ 0.51™
Error (c) 60 830 2.072 3.2315 62.23 237.97 4.76 8.5 88.1 0.97 0.55
CV (a) % 7.2 16.5 9.5 14.3 14.2 8.5 36.7 6.0 12.6 8.6
CV (b) % 4.8 8.3 25.7 8.8 8.7 10.7 23.0 1355 21.4 16.9
CV (0) % 7.7 11.2 16.3 10.3 10.3 12.0 29.4 11.0 23.6 17.4
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Subplot F1

SP1 3I8bAb 356aAab 334bAab 433aAa 359abAab 252aAab

SP2 326abAc 391aAab 4l16aAabc 467aAa 337b A be 266 a A bc

SP3 387aBab 389aAa 433aAa 443aAa 406 aAa 288 aBb
F2

SP1 354b A ab 344bAa 250 b B bc 328 b B abc 283 b A be 236 bB ¢

SP2 350bAc 410a A ab 414 a A ab 489a A a 385a A bc 389 aB bc

SP3 445a Aabc 404abAab 452aAab 472 a A a 418 a A bc 359aAc

SP1; 50 x 20 3. 3 Au/naw (48,000 au/15), SP2; 40 x 20 4w, 3 Au/rgu (64,000 Au/15), SP3; 30 x 20 AW, 3 AU/ (80,000

du/19), F1; Tdile N-P-K s09iu8n31 3 6 uaz 9 nn./15 uazldile N Rszez R4 60513 nn/ls, F2; Tdile N-PK s09iiudns 3

9 uaz 12 an./13 Lmﬂdﬂﬂ N 15202 R4 0A31 6 ﬂﬂ./vli', Means with the same letter are not significantly different
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F2=14

Auna (®na11lgn) 12 13 13 X=13

SP1; 50 x 20 %W, 3 Au/mMay (48,000 du/15), SP2; 40 x 20 @, 3 Au/maw (64,000 A1/15), SP3; 30 x 20 W, 3 AU/MQ (80,000

au/15), F1; 1diJo N-PK 509usas1 3 6 uaz 9 nn./15 uazldailo N iszoz R4 6051 3 nn./15, F2; Tdile N-P-K s09iiudas1 3

9 uaz 12 nn./15 nazladle N Aszez R4 631 6 nn./15, Means with the same letter are not significantly different
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Sub-sub plot

w911 6 10 10 9 11 11 11 10
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woalna 7 12 9 15 12 13 11 12
HATAAAS 80 10 11 11 11 13 11 11
Suiyuan 13 11 11 12 11 10 11
SB007 10 11 10 12 11 11 11
A ©nije) 11 10 11 11 12 11 Fi=11
F2=11
A ©n311lgn) 11 11 11 X=11

SP1; 50 x 20 %W, 3 Aw/mMay (48,000 Au/15), SP2; 40 x 20 @, 3 AL/MaW (64,000 A1/15), SP3; 30 x 20 W, 3 AWM (80,000
au/15), F1; 1diJo N-PK 509usas1 3 6 uaz 9 nn./15 uazldailo N iszoz R4 6051 3 nn./l5, F2; Tdile N-P-K s09iiudas1 3

9 uaz 12 nn./15 nazladle N Aszez R4 651 6 nn./15, Means with the same letter are not significantly different
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Main plot SP1 SP2 SP3

Subplot  F1 F2 F1 F2 F1 F2 ANRae

Sub-sub plot

w911 6 62 84 53 72 52 71 66
o911 60 83 83 72 73 64 73 74
woalna 7 84 109 73 88 68 83 84
HATAAAS 80 126 125 99 105 97 100 109
Suiyuan 78 95 74 78 66 75 78
SB007 56 57 53 47 45 40 50
Aundy @anil) 81 92 71 77 65 74 F1=T2
F2= 81
Aunde Gasnlgn) 87 a 74 b 70 b X=77

SP1; 50 x 20 %W, 3 Aw/mMay (48,000 Au/15), SP2; 40 x 20 @, 3 AL/MaW (64,000 A1/15), SP3; 30 x 20 W, 3 AWM (80,000
au/15), F1; 1diJo N-PK 509usas1 3 6 uaz 9 nn./15 uazldailo N iszoz R4 6051 3 nn./l5, F2; Tdile N-P-K s09iiudas1 3

9 uaz 12 nn./15 nazladle N Aszez R4 651 6 nn./15, Means with the same letter are not significantly different
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Main plot SP1 SP2 SP3

Subplot  F1 F2 F1 F2 F1 F2 ANRae

Sub-sub plot

woelvii 6 18 17 17 17 16 16 17
o911 60 22 20 20 18 18 17 19
woalna 7 22 24 19 22 18 19 21
HATAAAS 80 22 22 22 20 18 18 20
Suiyuan 16 23 18 21 16 16 18
SB007 17 19 19 20 17 17 18
Aunde Ganile) 20 21 19 20 17 17 Fi=19
F2=19
Aunde Gasnlgn) 202 19b 17¢ X=19

SP1; 50 x 20 %W, 3 Aw/mMay (48,000 Au/15), SP2; 40 x 20 @, 3 AL/MaW (64,000 A1/15), SP3; 30 x 20 W, 3 AWM (80,000
au/15), F1; 1diJo N-PK 509usas1 3 6 uaz 9 nn./15 uazldailo N iszoz R4 6051 3 nn./l5, F2; Tdile N-P-K s09iiudas1 3

9 uaz 12 nn./15 nazladle N Aszez R4 651 6 nn./15, Means with the same letter are not significantly different
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Main plot SP1 SpP2 SP3

Sub plot F1 F2 F1 F2 F1 F2 Aunfe

Sub-sub plot
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woa 1 60 161 162 141 143 124 143 146
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Suiyuan 154 185 146 153 130 147 153
SB007 110 112 103 92 89 80 98
Anae @anile) 160 181 139 151 128 145 F1-14
F2-159
aunde @Gasnlgn) 170 a 145b 136 b X=150

SP1; 50 x 20 . 3 A/naw (48,000 A/15), SP2; 40 x 20 1. 3 AW/maw (64,000 au/15), SP3; 30 x 20 HW. 3 AW/MAW (80,000
du/19), F1; 1diJo N-P-K 509718051 3 6 uaz 9 nn./15 uazlailo N fszey R4 6051 3 nn./l3, F2; Tdilo N-P-K s09iiudns 3

9 uaz 12 nn/13 uagladlo N Nszez R4 631 6 Nn./13, Means with the same letter are not significantly different
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Main plot SP1 SP2 SP3
Subplot  F1 F2 F1 F2 F1 F2 Ainad
Sub-sub plot
w911 6 5 9 8 6 10 11 8
o911 60 14 10 9 8 12 12 11
woalna 7 4 7 3 5 5 5 5
HATAAAS 80 7 7 5 5 4 4 5
Suiyuan 13 18 21 19 18 24 19
SB007 8 13 9 15 11 14 12
Aunae ©nije) 9 11 9 10 10 12 F1-9
F2-11
Aunae ®n311lgn) 10 9 11 X-10

SP1; 50 x 20 %u. 3 Aw/mMay (48,000 au/15), SP2; 40 x 20 @, 3 AL/MaW (64,000 A1/15), SP3; 30 x 20 W 3 AU/MQ (80,000

au/15), F1; 1diJo N-PK 509usas1 3 6 uaz 9 nn./15 uazldailo N iszoz R4 6051 3 nn./l5, F2; Tdile N-P-K s09iiudas1 3

9 uaz 12 nn./15 nazladle N Aszez R4 651 6 nn./15, Means with the same letter are not significantly different
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99uds 0. Tanws gy 9.aW)3

Main plot SP1 SP2 SP3

Sub plot F1 F2 F1 F2 F1 F2 ANNGE

Sub-sub plot

woelni 6 3 4 4 3 4 5 4b
wealvl 60 4 4 4 4 5 5 4b
wealviy 7 2 3 2 2 2 3 2¢
nEATAaAs 80 3 3 2 3 2 2 3¢
Suiyuan 7 6 6 6 7 5 6a
SB007 6 5 6 6 6 6 6a
A ©nije) 4 4 4 4 4 4 Fi-4
F2=4
Aunde ©n311lgn) 4 4 4 X=4

SP1; 50 x 20 %u. 3 Au/mMay (48,000 du/15), SP2; 40 x 20 @, 3 An/Maw (64,000 A1/15), SP3; 30 x 20 W 3 AU/MQ (80,000
. . 2 . . . r . . . 2 .
du/19), F1; 1dilo N-P-K 509718051 3 6 uaz 9 nn./15 uazlailo N fiszey R4 6051 3 nn/l3, F2; 1dilo N-P-K s09iusns 3

9 uaz 12 nn./15 nazladle N Aszez R4 651 6 nn./15, Means with the same letter are not significantly different
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Main plot SP1 SP2 SP3

Subplot  F1 F2 F1 F2 F1 F2 ANRae

Sub-sub plot

e lvi 6 5 4 4 5 4 5 5ab
woe1vid 60 4 4 4 4 5 5 4b
woelvii 7 2 3 3 3 3 3 3¢
HATaNs 80 3 3 3 3 3 2 3¢
Suiyuan 6 6 6 6 7 5 6a
SB007 6 5 6 6 6 6 6a
Aunae ©nije) 4 4 4 5 5 4 Fi-4
F2-4
Aunae ©n311lgn) 4 4 5 X=4

SP1; 50 x 20 3. 3 Au/Mqy (48,000 A1/13), SP2; 40 x 20 @ 3 Au/maw (64,000 A1/13), SP3; 30 x 20 %W, 3 AU/MQW (80,000
au/15), F1; 1dile N-P-K 509iu6031 3 6 uaz 9 nn./13 wagzldile N Mszoy R4 60313 nn./13, F2; 1dio N-P-K s09iudns1 3

9 uaz 12 nn./15 uazlddle N Nszez R4 63516 nn./15, Means with the same letter are not significantly different
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Main plot SP1 SP2 SP3

Subplot  F1 F2 F1 F2 F1 F2 ANRae

Sub-sub plot

w911 6 74 72 85 86 119 119 93
o911 60 74 75 94 87 131 126 98
woalna 7 76 80 91 86 120 126 97
HATAAAS 80 72 63 86 84 117 122 91
Suiyuan 74 68 84 86 119 121 92
SB007 66 68 85 83 117 121 90
Aunde Ganile) 73 71 88 85 121 123 F1=93
F2=92
Aunae ®n311lgn) 72 86 122 X=92

SP1; 50 x 20 %w. 3 Au/mMau (48,000 au/15), SP2; 40 x 20 @, 3 /MW (64,000 A1/15), SP3; 30 x 20 . 3 AUAW (80,000
au/15), F1; 1diJo N-PK 509usas1 3 6 uaz 9 nn./15 uazldailo N iszoz R4 6051 3 nn./l5, F2; Tdile N-P-K s09iiudas1 3

9 uaz 12 nn./15 nazladle N Nszez R4 631 6 nn./13, Means with the same letter are not significantly different



q‘ a s Y a o A v J 1 @ o 4 A a Y a o dy A
M1319N 18 NammzWImqumswaGmmfiaawmwwmmmazamﬂgﬂuazamwﬂﬂmiwwawamqqqﬂ (®NDITIMTULDN 21 VIN/NN.)

aunu wm/ls)

, HaNaA , AunUIIN sl flsqn3

Wi szazilgn onsije , INAANUE o T , .

mn./19) @m/l9) @m/l9) @m/l9)
INBATAARS 80 SP2 F2 489.3 400 1,083 4,483 10,275 5,792
INBATAARS 80 SP3 F2 4723 480 1,083 4,563 9,918 5,355
INBATAANS 80 SP2 Fl 467 400 752 4,152 9,807 5,655
woelvai 7 SP3 F2 4523 480 1,083 4,563 9,498 4,935
Foelvaivn 6 SP3 F2 4457 480 1,083 4,563 9,360 4,797
INBATAARS 80 SP3 Fl 4433 480 752 4,232 9,309 5,077
INBATAARS 80 SP1 Fl 4337 320 752 4,072 9,108 5,036
woelna 7 SP3 F1 433.7 480 752 4232 9,108 4,876
Suiyuan SP3 F2 4183 480 1,083 4,563 8,784 4221
Foelva 7 SP2 F1 416.3 400 752 4,152 8,742 4,590
woelna 7 SP2 F2 4143 400 1,083 4,483 8,700 4217
o lna 6o SP2 F2 410.7 400 1,083 4,483 8,625 4,142
Suiyuan SP3 Fl 406.3 480 752 4,232 8,532 4,300
1Waelva 60 SP3 F2 404.7 480 1,083 4,563 8,499 3,936
woalvl 60 SP2 F1 391.7 400 752 4,152 8,226 4,074
SB007 SP2 F2 389.7 400 1,083 4,483 8,184 3,701

Woelna 6o SP3 F1 389.3 480 752 4,232 8,175 3,943
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woelnann 6
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Suiyuan
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Foelvainn 6

Foelwaivn 6
SB007
Suiyuan
SB007
SB007

Foelvai 7

SB007

SP3

SP2

SP1

SP3

SP1

SP1

SP2

SP1

SP2

SP1

SP1

SP2

SP1

SP3

SP1

SP2

SP1

SP1

SP1

F1

F2

F1

F2

F1

F2

F2

F2

F1

Fl1

F2

F1

F1

F1

F2

F1

F1

F2

F2

387.7

385

359.7

359.3

356

354.7

350.3

344.7

337.3

334.7

328.7

326.3

318.7

288.7

283

266.7

252.3

250.7

236

480

400

320

480

320

320

400

320

400

320

320

400

320

480

320

400

320

320

320

752
1,083
752
1,083
752
1,083
1,083
1,083
752
752
1,083
752
752
752
1,083
752
752
1,083

1,083

4232
4,483
4,072
4,563
4,072
4,403
4,483
4,403
4,152
4,072
4,403
4,152
4,072
4232
4,403
4,152
4,072
4,403

4,403

8,142
8,085
7,554
7,545
7,476
7,449
7,356
7,239
7,083
7,029
6,903
6,852
6,693
6,063
5,943
5,601
5,298
5,265

4,956

3,910
3,602
3,482
2,982
3,404
3,046
2,873
2,836
2,931
2,957
2,500
2,700
2,621
1,831
1,540
1,449
1,226
862

553
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SP1; 50 x 20 3. 3 Au/mau saTunaaug 8 an./15 dunu 320 /13, SP2; 40 x 20 9. 3 Aumau Sasuuaawus 10 nn./13 dunu 400 1m/13, SP3; 30 x 20 W, 3 Aumaqy sasuudaRug 12 an./ls

Aumnu 480 vn/1s, F1; ladle N-P-K seaiiu 3 6 uaz 9 nn/1s wazld N 3 nn./13 szez R4 dunu 752 vm/ls, F2; Tadle N-P-K sesitu 39 uaz 12 nn./15 uazld N6 nn./ls szez R4 dunu 1,083 vy

15 (fmuamldarensn 3,000 Um)
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