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Abstract

The study was set up to find out suitable number of plants per hill after thinning
accompanied with plant spacing for seed production of a soybean elite line, MJ9520-21. The
experimental design applied was 3x3 factorial in RCB with 3 replications. Factor A was plant
spacing of 3 levels: 50x20, 40x20 and 30x20 cm and factor B was the number of plants per hill
of 3 levels: 1, 2 and 3 plants. The experiments were carried out for 4 growing seasons in 2
years (2012-2013) at Chiang Mai Field Crops Research Centre. The plot size was 3x5 m? and
harvested area was 2x4 m? compost was applied to the soil 20-30 days before planting.
Thinning was practiced at 15-20 days after planting then chemical fertilizer 12-24-12 was
applied at the rate of 50 keg/rai. Herbicide and insecticide application was done when needed.
Crop harvest was practiced when soybean pod was fully matured (turned brown). The
conclusion was that plant spacing of 50x20, 40x20 and 30x20 cm could be used in seed
production of soybean line MJ9520-21 as there was no significant difference in seed yield and
2-3 plants/hill was suitable according to the highest seed yield (4 season average of 131.2-
148.2 kg/rai). Moreover, growing soybean in the dry season gave higher yield (averaged 175.2-
293.4 kg/rai), 100 seed weight (17.5-19.0 gm), germination percentage (86.4-89.2%) and seed
vigour (87.3-89.5%) than in the late rainy season. The crop in the late rainy season had more
risk to fluctuated amount and frequency of rainfall and temperature. However the treatment

50x20 cm 3 plants/hill provided the highest BCR (Benefit-Cost Ratio).
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wuin flenausnsnsfunsaiifidesanngguan seezUan Suaudu/vay wasiufduiussening
anUgnAuduousiu/mau Tnsmsasunonivde 1 du/vau Mwdewusnisnniign Wedgnludisgguds
2556 uazUangr 2555 1Ay 3.0 uay 2.9 Ay suddu uaz 3 fu/mgu Wswudesu desiian
(0.7 Avdnilunguanuaneru 2556) szevUgn 50x20 w3 WuszazUgnillife/sugsgn 2.0 As (A1379F
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NaMTVRABs 2 U 591 4 gauan uansitszesUgn 3 stesillilumsfnw (50x20 40x20 way
30x20 ) laifinalinandnmdaiudunnsisiumeada Ssazdenldszeslafl daudnnusiu/maumds
nouLen 2 uay 3 fu inanAngand1 1 du/may lunsUgniilendmudeiug wuin Ugnlugguds T
HANARZFININUAEEANY wzlaeruduteiidsstunususuresuTunuu REunLBINA
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AN éfuél’ﬁal,ﬁmtﬁuimﬁﬂdﬁ AuuzdallildszagUgn 25x25 gy vse 100,000 fu/ls dwsuiiug
fumdosongdu (75-85 Yu) szey 40x20 wu u3e 80,000 Fu/ls dwmFuiugenguiunas (86-112 )
uay 50x20 @ 30 64,000 Fu/ls dmiuiugergen (115-120 Fu) (hsuAvmainues, 2545) il
Wisuifleutumanasesil FodilndiAstu fo sesugnimfusuiudu/mauiilinandniudniugas
0eflur29 32,000-80,000 Fu/l3 (2-3 Fu/vgu wfussesUgniia 3 szee) wavaneius MI9520-21 LHu
WugorgUunae (100-105 1)

UNULAZHANULNY

sunuiuuls Ussneudie Anwdaiug Adedunid Jowall a1sidndngity (@sdesiuiviiy
alachlor, a132uua4 triazophos wag imidacloprid) Ausunusals agluis 4,594.50-4,984.50
vw/ls seldanmsuenandn (19 vin/an.) IneRnainnandanads 4 gg wuiiegsening 1,755.60-

3,121.70 uw/l3 AuaauAn BCR (Benefit-Cost Ratio) e 0.38-0.65 lnen3suds 50x20 @y 3 fi/vau
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ANUANU (15199 10)

A1599 1 andawdanug (nn./15) vesiumdssanaiiug M19520-21 annistdsseslgn uardiuiu

Fuseviqusing o wieynsvezUanlu 4 gauan (@ 2555-2556)

No. of Growing season Plant spacing
plants/hill D 2555 LR 2555 D 2556 LR 2556 avg cm avg
1 129.6 10.4 282.8 375 115.1 B | 50x20 120.5
2 175.9 15.6 285.2 48.2 131.2 AB | 40x20 138.1
3 220.1 14.0 3123 46.5 148.2 A | 30x20 135.8
avg 175.2 b 13.3d 293.4 a 44.0 c avg 131.5

AldsnumemonyImdouiululsaz column wazusaz row luanssiuadansEAuANLToIIY
95% 1pe35 DMRT
F-test: season**; plant spacing (A) ns; season x spacing ns; no. of plants/hill (B)*; season x plants/hill

ns; spacing x plants/hill ns; season x spacing x plants/hill ns; CV = 38.6%

A15199 2 uuFuAUNIRe s InEesEeRLS MI9520-21 9nnsldssuzuan wagduusy

wauene 9 Tu 4 gavan (U 2555-2556)

Growing No. of plants/hill
season 1 2 3 avg
D 2555 18,533 gh 36,133 c 51,933 a 35,533




LR 2555 16,178 h 26,756 e 37,200 c 26,711

D 2556 21,422 feg 40,867 b 54,289 a 38,859
LR 2556 22,622 f 32,556 d 43,156 b 32,778
avg 19,689 34,078 46,644

Plant spacing

50 x 20 14,633 H 19,200 G 25,233 F 25,994

40 x 20 26,283 F 33,317 E 42,633 C 33,117

30 x 20 37,067 D 46,833 B 56,033 A 41,300
avg 19,689 34,078 46,644

AlRaBNnUIBfSNYIMTouiy liuanssiunsadiniszauauesiu 95% 1ae3s DMRT
F-test: season**; plant spacing (A) **; season x spacing ns; no. of plants/hill (B)**; season x plants/hill

**: spacing x plants/hill **; season x spacing x plants/hill ns; CV = 11.3%

M13199 3 Fnuilndeuvesiimiosaeiug MI9520-21 annsldssuzUan warduIuA/ My

fa 9 Tu 4 gaugn (@ 2555-2556)

Growing No. of plants/hill Plant avg
season 1 2 3 avg spacing (cm)
D 2555 40.3 bc 30.9 ef 248 ¢ 32.0 50 x 20 37.2 A
LR 2555 33.7 de 26.5 fg 24.7 ¢ 28.3 40 x 20 350 A
D 2556 62.1 a 36.4 cd 27.8 fg 42.1 30 x 20 30.1B
LR 2556 43.7 b 30.4 efg 27.7 fg 339 avg 34.1
avg 45.0 31.1 26.3

ALadeTinumemsnuysrilouiy uandiunnsaifnissdunnudetu 95% 1ne3s DMRT
F-test: season®*; plant spacing (A) **; season x spacing ns; no. of plants/hill (B)**; season x plants/hill

**: spacing x plants/hill ns; season x spacing x plants/hill ns; CV = 16.0%



A15°99 4 Sunuiedeinvedawiiesaeiug MJ9520-21 annnsldsresUan wazdnuauduy/mau
#1199 lu 4 gaugn @ 2555-2556)

Growing season No. of seeds/pod F-test: season**; plant spacing (A) ns;
D 2555 27b season x spacing ns;
LR 2555 294 no. of plants/hill (B) ns;
season x plants/hill  ns;
D 2556 30a _ .
spacing x plants/hill ns;
LR 2556 23¢ season x spacing x plants/hill ns;
avs 2.5 CV = 10.6%

ANRAsAnUMIEFsnwswlauiu lukanatunIeEdansesuAUatu 95% a3 DMRT

M157199 5 Ymidn 100 wén (n3w) uasesiduiuaniuduesiumassansiiug M19520-21 9ann1skd

szerlgn wavduiudu/vausng 1 Tu 4 gauan @ 2555-2556)

Growing 100 seed dry weight (g) % seed/total grain
season

D 2555 18.96 a 82.8 a

LR 2555 4.86 d (Dusdadouazmunadniiomm)
D 2556 1752 b 85.6 a

LR 2556 11.81 ¢ 495 b

avg 13.29 72.6

F-test season**; plant spacing (A) ns; season**; plant spacing (A) ns;

season x spacing ns;

no. of plants/hill (B) ns;

season x plants/hill ns;

spacing x plants/hill ns;

season x spacing x plants/hill ns;

CV =85%

season X spacing ns;

no. of plants/hill (B) ns;

season x plants/hill ns;

spacing x plants/hill ns;

season x spacing x plants/hill ns;

CV = 10.9%

ANRATNRUAIEFsNwswlauiy lukanatunI9EaRnsEsuAURatY 95% a3 DMRT



A13797 6 ATENTRALARNIMADIAELS MI9520-21 nnsldszasign wazdnuiusiu/mausng o
Tu 4 guan (U 2555-2556)

Growing season % germination % seed vigour (AA test)
D 2555 86.4 a 873 A
LR 2555 11.7 ¢
D 2556 89.2 a 89.5 A
LR 2556 74.6 b 46.4 B
avg 65.5 74.4
F-test season**; plant spacing (A) ns; season**; plant spacing (A) ns;
season X spacing ns; season x spacing ns;
no. of plants/hill (B) ns; no. of plants/hill (B) ns;
season x plants/hill  ns; season x plants/hill  ns;
spacing x plants/hill ns; spacing x plants/hill ns;
season x spacing x plants/hill ns; season x spacing x plants/hill ns;
CV =9.0% CV =12.9%

LR 2555 fiwdalineasyaaau

ANRAsNRUAIEFoNwswdauiY lkanAetuneERRnsEAuANLYatY 95% a3 DMRT

A13197 7 ANEeRY (33.) Sreiuietvestamiosaeiug MI9520-21 anmsldszesdan wae

s/ vausing o lu 4 gauan @ 2555-2556)

Plant spacing No. of plants/hill Growing avg
(cm) 1 2 3 avg season
50 x 20 70.0 e 74.1de  79.4 cd 76.4 D 2555 78.7B
40 x 20 74.1de 803bc 89.7a 80.0 LR 2555 67.0C
30 x 20 85.2abc 857ab  86.4ab 85.2 D 2556 100.1 A
avg 74.5 81.4 85.8 LR 2556 76.4 B
avg 80.5

ALadsnumemsnvsmleuiu liunnssiunivaifnssauaudetu 95% lng?s DMRT
F-test: season**; plant spacing (A) **; season x spacing ns; no. of plants/hill (B)**; season x plants/hill

ns; spacing x plants/hill *; season x spacing x plants/hill ns; CV = 8.6%



M13199 8 F1nutadafuveiiIviosEeug MI9520-21 annsldseuzuan wazduiIumL/mqy

#1499 Tu 4 ggugn (U 2555-2556)

Plant spacing No. of plants/hill Growing avg
(cm) 1 2 3 avg season
50 x 20 16.2 ab 16.6 a 16.8 a 16.5 D 2555 149 C
40 x 20 150cd 152 cd 15.7 bc 15.3 LR 2555 16.0 B
30 x 20 15.4 bc  15.3 bcd 14.5d 15.0 D 2556 16.8 A
avg 15.5 15.7 15.6 LR 2556 14.7 C
avg 15.6

ALadsinumemsnusuilouiu lluana1eiunadanTzAuAUTeLIU 95% Lae3s DMRT
F-test: season**; plant spacing (A) ns; season x spacing ns; no. of plants/hill (B)**; season x plants/hill

ns; spacing x plants/hill *; season x spacing x plants/hill ns; CV = 6.2%

M13199 9 FnuiwoiuvsiIriotEeiug MI9520-21 annsldssuzUan wagduIusmy/mqy

f9 9 Tu 4 gaugn (@ 2555-2556)

Growing No. of plants/hill Plant avg
season 1 2 3 avg spacing (cm)
D 2555 23c 1.5 de 1.1 ef 1.6 50 x 20 20A
LR 2555 29 ab 16d 0.9 fe 1.8 40 x 20 1.7B
D 2556 30a 1.5 de 0.8 fg 1.8 30 x 20 1.2C
LR 2556 2.5 bc 1.1 ef 0.7¢ 1.4 avg 1.7
avg 2.7 1.4 0.9

ANRAsNRUAIEFsNwswauiu lukanatunI9EdRnsEauA UL atY 95% a3 DMRT



F-test: season**; plant spacing (A) **; season x spacing ns; no. of plants/hill (B)**; season x plants/hill

¥, spacing x plants/hill ns; season x spacing x plants/hill ns; CV = 24.8%

M1319% 10 AUNUALLUT NaRBUWMIY kazA1 BCR U83n335135614 9

n3sus USunm Au@n Ay Ardoiadl AEs Aes AES FIUAUYUKY
seazdgn- Lmﬁﬂﬁuﬁ: ﬁué: dunsd (ww/ls) alachlor triazophos imidacloprid wus
Swawdw  dlE ns @wAd  @wls) (wm/l3) (wmw/l3) (ww/ls) (ww/ls)
wau (I 19

au/ls)
T1 50x20- 375 9750 3,000 535 68 234 660 4,594.50
1 (16,000)
12 50x20-  7.50 195.00 3,000 535 68 234 660 4,692.00
2 (32,000)
T3 50x20-  11.25 29250 3,000 535 68 234 660 4,789.50
3 (48,000)
T4 40x20-  4.69 121.94 3,000 535 68 234 660 4,618.94
1 (20,000)
15 40x20- 938 24388 3,000 535 68 234 660 4,740.88
2 (40,000)
T6 40x20-  14.07  365.82 3,000 535 68 234 660 4,862.82
3 (60,000)
T7 30x20-  6.25 162.50 3,000 535 68 234 660 4,659.50
1 (26,667)
18 30x20- 125  325.00 3,000 535 68 234 660 4,822.00
2 (53,333)
19 30x20- 1875 48750 3,000 535 68 234 660 4,984.50
3 (80,000)

QEEFUeE) Auudusls  wan@nan seld A1 BCR

5282Ugn-31uIUAY/ wmld)  Wuiwiedag w9

wau (Iuaudu/ls) (cost) (nn./13) (benefit)
T1 50x20-1 (16,000) 4,594.50 92.4 1,755.60 0.38
T2 50x20-2 (32,000) 4,692.00 104.9 1,993.10 0.42
T3 50x20-3 (48,000) 4,789.50 164.3 3,121.70 0.65
T4 40x20-1 (20,000) 4,618.94 122.7 2,331.30 0.50
T5 40x20-2 (40,000) 4,740.88 141.9 2,696.10 0.57




T6 40x20-3 (60,000) 4,862.82 149.9 2,848.10 0.59

T7 30x20-1 (26,667) 4,659.50 130.2 2,473.80 0.53
T8 30x20-2 (53,333) 4,822.00 146.9 2,791.10 0.58
T9 30x20-3 (80,000) 4,984.50 130.4 2,477.60 0.50
NUBLIAR;: 1) Adatiug Alansuaz 26 um

2) AdeBun3d duag 1,500 v 14 2 dw/ls
3) Andewadl 12-24-12 nseaeu (50 nn.) ag 1,070 v 14 25 nn./ls

4) a7 alachlor @nsaz 170 UM triazophos @aTaz 390 U imidacloprid &nsag 550 U

9. ajUNANIINARDILALTBLEUBLUY
1. szovdgniimdesaneiug MI9520-21 ilenAnudniugfianyan 14 l8iassey 50x20
40x20 uaz 30x20 T3l AEULENIWED 2 ¥ 3 fu/mau sxlvinanAnuEnitusgean (wde 4 U aglutas
131.2-148.2 nn./13) usiszer 50x20 @3 3 fu/vau lviAn BCR asan
2. MyUgniimaesaneitug MJ9520-21 ilenanmdnsiuglugudslinandnudeiug (175.2-
293.4 nn./13) ganiugnlutisaeggru (Feunsngiaw) (13.3-44.0 nn./l%) uagliinn 100 wida

(17.5-19.0 N$u) AI198N (86.4-89.2%) AVIUUIIUTIVDINGATLS (87.3-89.5%) aeninUgnuanerly

10. nmsunasuIwlUlgUs vl

FeUHaNITEUTEIY wavlidwusiinunsnsluuraslgniivaes

11. AvauAN

12. 19Nd1591994

NSUIINTITINEAT 2545, INEATATILRLIZELFINSUOINEDI. ATUATINITAWAT NITNTIUNEATLAY

A1NSal.
13. AAKNUIN

HuIn 1 Aaandimaeivesiuluiuameass U 2555-2556 (uiazgalilalduuaumeniu)



Soil chernical D 2555 LR 2555 D 2556 LR 2556
property reulgn | wdwnu | newdgn | wawdu | deudan | waadu | deudan | waadu
pH 7.1 6.4 5.87 5.90 6.00 6.4 6.5
%0OM 0.96 0.97 0.56 0.60 0.57 0.76 0.82
Avail. P 113 90 104 81 76 80 101
(mg/kg)

Avail. K 24 32 24 16 14 a1 27
(mg/kg)

Ca (mg/kg) 755 678 284 416 489 410 378
Mg (mg/kg) 101 107 125 78 78 95 86
Fe (mg/kg) 32.4 57.5 27.1 6.2 56.7 41.9 16.6
Mn (mg/kg) 4.86 14.7 6.1 6.3 4.8 11.9 8.3
Zn (mg/kg) 0.76 0.88 2.37 1.89 2.26 1.42 1.18
Cu (mg/ke) 1.59 1.40 0.70 0.58 0.52 0.58 0.17
B (mg/kg) 0.28 0.58 0.29 0.29 0.24 0.24 0.44
EC (ms/cm) 0.044 0.062 0.264 0.071 0.168 0.027




