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ABSTRACT

This study was conducted to determine the optimal sowing time and planting density for
stable soybean production in the central-northern inland region in response to climate change.
A cultivation practice adjustment experiment was carried out using the soybean cultivars
‘Daewon’ and ‘Seonpung’ for soy sauce and paste production, and ‘Pungsan’ and ‘Aram’ for
sprout use. During the experimental period, the average temperature and accumulated
temperature showed an increasing trend, indicating variability in the cultivation environment.

The sowing date experiment showed that delayed sowing shortened the vegetative growth
period, resulting in overall reductions in plant height, branch number, leaf area index (LAI),
and dry matter weight. Yield was highest when soybeans were sown from early to mid-June
and decreased as sowing was further delayed. In contrast, seed quality was relatively less
affected by sowing time, and both the ripening rate and seed size distribution remained
generally stable.

The planting density experiment was conducted using the new cultivars ‘Seonpung’ and
‘Aram’. In both cultivars, as planting density decreased, plant height decreased while stem
thickness and branch number increased, and lodging was reduced. Although the number of
pods per plant increased at lower densities, yield per unit area was higher under moderately
dense planting conditions. The highest yield was obtained at a spacing of 70x15cm for
‘Seonpung’ and 70x10cm for ‘Aram’.

Overall, the optimal sowing time for stable soybean production in the central-northern inland
region was determined to be from early to mid-June. The appropriate planting density was
70x15cm for ‘Seonpung and 70x10cm for ‘Aram’.
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2 A4 7|FHIe] e 2k A 2 S W 39 A B4, 94 ¢ E4 vA=
FFZ ot olE B O R VS A Aur|eS SHEste Hl Atk A 7| FHIE Qs 2HE
JEAE #3h A7 9%, 12 AEFA o] YERFAA 7|& Ao 2= o]l AR FH s
o} fE A4oltH(IPCC, 2021). &3] T2 AT} 2= wztt =24 mF Al7|et 4] o] ¥l
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A9 718 9 34 E4 Folof 7|9 & JoH(Lee et al., 2015), ¥ Aol GHE HZo] IHW
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Accumulated Temperature(°C)

600
500
400
300
200
100
0 May Jun Jul Aug Sep Oct

W 1995~2004 534.64 653.87 764.19 761.42 587.67 383.04 3684.83
=2005~2014 546.85 670.22 766.37 780.41 595.77 400.22 3768.84
m2015~2024 563.6 689.4 801.36 807.07 623.55 414.57 3899.55
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LAl 2 AEZ0] 2 548 Bt 20249 AlEolA g2 5¢ ok mE—tollA 3% 78cm, 7HAD
AEZ 17.6g22 vpo| Quj A7} 7h w9kor 79 Aeoll= 42} 43cm, 7.7g22 A At B85S
27] 3F ARFolA EEAETE 7R AT 1E0] =oldaE 1 $E0E Hopglth AF-2 549 SkeolAl
6¥ 47 B2 LS FASIY oY, HHE 7.5~0.1cmZ YR F1 LAIE 3.8~6.6 HHZ v
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H 1. ¥RE 3 38 4K54(2023~2024)
- oi=ol Al 3% ZER 22X FEE QUA  HEF EE
25 M Ge ) m) OH OB RS (OB (1~9)
2023 75 76 2.2 18 39 16.6 2
5 Ma 2024 78 7.2 1.7 17 4.1 17.6 7
g 77 7.4 2.0 18 40 17.1 5
2023 51 6.3 23 15 34 143 2
A 2024 66 6.0 30 15 2.9 12.3 5
g 59 6.2 2.7 15 3.2 133 4
2023 64 70 2.0 16 36 109 2
e 68 3+ 2024 55 53 19 13 2.5 115 1
g 60 6.2 2.0 15 3 11.2 2
2023 42 6.3 2.7 13 30 10.8 2
S+ 2024 48 59 1.7 12 2.5 9.7 1
g 45 6.1 2.2 13 2.8 103 2
2023 38 5.4 2.6 12 2.2 7.4 1
78 A& 2024 43 6.0 36 13 2.3 7.7 1
g 41 5.7 3. 13 2.3 76 1
2023 51 9.2 3.4 18 8.2 24.2 1
5 Mn 2024 64 9.0 26 19 6.6 22.7 3
g 58 9.1 3.0 19 7.4 235 2
2023 60 9.2 29 17 6.8 24.4 3
A 2024 61 9.1 29 19 6.2 24.3 3
g 61 9.2 29 18 6.5 24.4 3
2023 60 8.1 33 17 49 19.2 1
Ng 68 & 2024 60 8.2 2.3 18 5.7 23.1 1
g 60 8.2 2.8 18 53 21.2 1
2023 47 7.7 44 17 6.8 209 1
Sl 2024 54 8.2 3.3 17 5.1 19.7 1
g 57 8.0 39 17 6.0 203 1
2023 28 5.2 2.8 10 4.2 17.7 1
78 MN& 2024 44 75 3.1 15 38 14.2 1
g 36 6.4 3.0 13 40 16.0 1
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=z eSS Al 3% AEl 2 FEE QUAE HEF =
HE (cm) (cm) (°H) (1) X+ (g/Hd)  (1~9)

2023 76 79 33 21 79 24.8 5

5 A& 2024 83 6.9 49 20 6.8 180 9
g 80 7.4 4.1 27 74 214 7

2023 60 6.6 3.1 18 46 16.9 9

A 2024 77 6.4 33 18 5.0 15.5 9
3 66 6.5 32 18 48 16.2 9

2023 56 6.7 32 17 5.3 14.7 9

S 68 3% 2024 62 6.2 2.8 16 46 132 9
g 59 6.5 30 17 5.0 14.0 9

2023 49 5.6 1.7 15 45 11.7 9

Sl 2024 56 5.6 2.8 15 40 12.7 9
g 53 56 2.3 15 43 12.2 9

2023 45 48 3.1 15 34 9.0 9

78 M& 2024 48 5.4 2.6 15 34 8.9 9
s 47 5. 29 15 34 9.0 9

2023 56 6.9 2.0 18 49 19.3 2

59 A& 2024 75 7.4 0.2 17 43 13.1 3
g 66 7.2 1.1 18 46 16.2 3

2023 56 75 30 18 5.8 14.7 1

A 2024 68 6.6 2.9 17 4.2 1.9 3
g 62 7. 30 18 5.0 133 2

2023 59 6.5 2.2 15 47 14.6 2

off 68 &&= 2024 63 6.3 1.1 15 39 1.1 1
g 61 6.4 17 15 43 129 2

2023 45 6.4 3.7 15 48 1.4 1

Sl 2024 58 59 2.9 15 39 10.5 1
s 52 6.2 33 15 44 11.0 1

2023 50 6.1 40 15 47 1.4 1

78 M& 2024 49 5.8 29 14 38 9.7 1
g 50 6.0 35 15 43 10.6 1
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20234 FF59ol W JFOE A FF LT FE2 HAH o R mFA|7F A ALLE A=
A EATHE 3). de2 69 A< qum“Loﬂﬁ 10a% 348kg O & Frigo] 7Y = oLt o] F Aot
79 Aol 238kg7HA] Wolxth. 482 5¢Y sk 364kgollA 7€ A 280kgo. 2 At A
ool 7P B2 sE4E UERH

202490% AF-8 T et AF BF A7 68 d-Eed o } E2 TS YERT de
6¢¥ A<= 307kg/10a, 62 5<% 289kg/10aE =& 4+ le oLt 79 Aol 201kg/10aZ HAS
AT, AET 69 A 295ke/10a, 69 E4 287ke/10a004 =2 #%% Hoouw 74 AAede
137kg/10a2 FAIAY. F F7E FF E5F e 5ol #EFS =4 Yedh

H 3. 38 T 254 +YEAM
= o=ol Al =R s WS = NES
25 UsE dE OOR)  ONE) (9 (kg/102) (%)
2023 73 18 25.0 341 100
52 M 2024 47 1.7 26.2 236 100
4 60 18 25.6 289 100
2023 67 18 27.8 348 102
e 2024 59 18 25.7 307 130
4 63 18 26.8 328 116
2023 66 19 25.1 323 95
e 68 3= 2024 57 1.7 26.1 289 122
4 62 18 25.6 306 109
2023 58 18 26.1 291 85
St 2024 48 18 270 267 113
4 53 18 26.6 279 99
2023 54 1.7 24.2 238 70
72 M 2024 37 18 27.2 201 85
g 46 18 25.7 220 78
2023 69 19 26.5 364 100
52 M 2024 38 18 24.5 184 100
g 54 19 255 274 100
2023 64 19 26.6 345 95
ME At 2024 58 18 24.7 295 160
62 g7 61 1.9 257 320 128
= 2023 55 19 27.5 292 80
Eyin 2024 53 19 24.9 287 156
s 54 19 26.2 290 118
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=z eSS g RS zﬂ%ﬂ# S = NES
He (OH/71A1) (H/8) (9) (kg/10a) (%)

2023 671 19 25.2 291 80

6 Sk 2024 45 19 24.6 231 126

M g 53 19 249 261 103
=S 2023 59 18 258 280 77
=R 2024 31 17 234 137 74

g 45 1.8 246 209 76

202349 BARS 59 S} 384kgollA 7Y AHe 224kgCE TAEE AFS Kl HHA ol 59
Sk 212kg¥t 69 A< 209kg O & MYAR] 22 FAISI} 6 5-5keoll 242 188, 187kg o= 7HASH 5,
79 AFol= 256kgC & tHA] E715te AFS Ho thE 23 tE FjoldE Ho] Foh 20249
F4HE 5¢Y Sk 220kg/10a°4 69 S 333~330kg/10a2 o T2 H3loH, o]F 6¥ sk
264kg/10a, 79 A% 140kg/10a2 #ASIALE ofd® 59 3k 202kg/10a0lA 69 AhS< 292~
343kg/10a2 Fd £ e, o]F 69 sk 274kg/10a, 7€ A< 129kg/10a% WolA= B3RS
Hoth $PHoR BHE 52 68 AF¢ Bl £ FHo 7P fEg AR IRl

E 4. UE8 Z 34 42YEY
o= m=ol Al RS R HE S ek PNES
55 med dE OIOHM) oW (9 kg/10a) (%)
2023 167 2.1 10.8 384 100
58 A 2024 56 2.2 12.2 220 100
g 112 2.2 115 302 100
2023 131 2.2 11.0 335 87
o 2024 85 2. 11.7 333 151
g 108 2.2 114 334 119
2023 118 2.1 115 304 79
=M 62 B2 2024 86 2.1 1.3 330 150
g 102 2. 114 317 115
2023 110 2.1 1.3 272 71
Gl 2024 73 2.2 11.8 264 120
g 92 2.2 11.6 268 96
2023 82 2.2 1.9 224 58
7E M 2024 49 2.2 1.3 140 64
g 66 2.2 11.6 182 61
2023 85 2.5 96 212 100
5 A 2024 62 2.2 10.3 202 100
g 74 2.4 10.0 207 100
2023 81 2.4 10.3 209 99
OF A 2024 73 2.3 10.4 292 145
62 3 77 2.4 10.4 251 122
= 2023 70 2.5 1.3 188 89
Eoyin 2024 86 2.3 10.7 343 170
s 78 2.4 11.0 266 130




=z eSS Al g+ gdEs HHS =3 Xl
He (H/21H) (/=) (9) (kg/10a) (%)

2023 81 2.2 99 187 88

68 ok 2024 79 2.2 10.7 274 136

ozt RS 80 2.2 103 231 112
- 2023 116 2.2 96 256 121
78 de 2024 51 2.2 10.2 129 64

iy 84 2.2 9.9 193 93

TEAY 68 A FToIA M 2SS UEoH o]% nFo] AAESE Hasts A
6Y AolA dEe @ MAD 6371, 52 10a F 328kgl 2 7F &, AFE E4 617,

> 320kg25—a Hd S et B3 T4 69 AT S oA 242 334kg, 317kgo R
=2 £EE Boom, ofgk2 68 ST A ool 242 266kg, 251kg 2 A S UERTH
d5E £ HEI dysH ATEeH, BE EF50A 6¥ AedA F& mEFoAN Y £

t oA 7|9 =7 2 AR A BE ELOA 6 AT T AfololA HIgs UEiE &
”4'—6‘01 AALSE Facts 24 IAFA FHE BAFUAHTE 2). 78 T Y 23 3 AHA2 y =
-0.20x2 + 6.90x + 242.03 (R? = 0.94), A& y = -0.33x2 + 11.52x + 193.09 (R? = 0.96)°.& YEFO
o, UE8 Z ZA2 y = -0.38x% + 13.10x + 226.21 (R? = 0.99), oFFL y = -0.42x? + 15.26x +
196.49 (R? = 0.99)2 UE} =2 A¥gS 2o

Yy = -0.20x* + 6.90x + 242.03 y = -0.33x* + 11.52x + 193.09
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ﬁﬂ—J‘é < TUHOE B4 AY BE 32 AV e S5ET T 7] EX0IA AR eR
B}k glo] ARl 542 fAlske Ao UEHTHE 5). 478 & #35 Wdd 43 4+,
T‘H 2 55EC] 91~96% AR Bl DG FAIEIeH FAH 7= F2 6.7~8.0mm o] HFH
HEA7IE Aol7F AA] kTt A SHEN T4 7] EX0M ANk oR 2 Aol glglen, w717t
g5 “*EOl Cha gadhs e ol m57] Ao wiad vt ¥he2 Ut
Ued 3 559U 34 obt ESh AV AE e S5EC] 47 93~97% MR w2 £ES
Ao BFAZIO] WE 55 Aok A4 4T T 7] EENE F FF EF 4.75~5.6mm
T2} vl go] 7HF w%om, SR 74~79%, ol 85~91% WHIR HluA tPH o {A ULt
TR 2 AlolA oAl AREE o FE5E S5EY S 27 220 vAle dFe] 24 o2
202 woheh

E 5. 85Y ZZ ZM37| U S45(%)(2023~2024)

zx eSS SSE S 32|(mm)
(%) 3.55~4.75 4.75~5.6 5.6~6.7 6.7~8.0
5 A 91 0 1 15 84
iin 92 0 1 13 86
e 6% e 93 0 2 30 68
i ot 9 0 1 17 82
° = A 94 0 2 26 72
o 5% M 87 0 2 38 60
° A 90 0 3 51 46
ME 62 =& 89 0 1 41 58
Bt 84 0 1 28 71
= A 80 0 0 17 83
5 A 95 21 78 1 0
e 94 23 75 2 0
M 6E Z& 94 21 78 1 0
B 93 26 74 0 0
H 72 M 93 21 79 0 0
z 52 A 9% 6 90 4 0
” A 95 7 91 2 0
o  6¥ e 97 6 90 4 0
ot 9% 10 85 5 0
7 A 94 7 90 3 0
Al 2) 358 LIEXY 2 HY AL 1T

AZL AAULT} YolASE Ao] (8cmollA] 52cmE IA| A4S ¥HH, BEX4L 3 17004 53708
Z7BIHEHE 6). oFFE 70x 15cmolA A&l 62emE 7 2lod, BEX4E 70x20cmOlA 5.471&



Vg gt § BE BE AAUESL he4E Ao] HolA L bt FolAe BEA4T Srtseln
EEEE Wolgth AAUEe] G2 4% B4 BA Av 4RE T AEH URE 3 o)y mE Ft
HolU4E AL gasty Aueh B4 S715He S5 A BT olHe A% B4 Wk
£8 4PYIE Feo] Qo] AAF4T HoldsE ANk wu Aol S8 Aow tehitt
Ch EEE 54 BY, AES ANUEs} Bollss 2717 FolAn BAGE SSHAA £ ARl
AriH oz fote Aol Fash Uekdth Wl olghe AwbHom m¥o) 4% B4 ngon]
AALET} vtobd A9 Aol Faska Auvt F7kstel B8 A4l B ATE S B

H 6. MAZLZO ME E3E UlEY

zz AU s XAl 2% SER 22X+ FEE=> =
(cm) () (cm) (cm) (oH) OH (1~9)

2024 61 9.1 2.9 19 3

/0x15 2025 9,523 68 76 3.1 19 1

g 65 8.4 30 19 2

L2024 61 104 34 19 3

& 70x20 2025 7142 64 8.1 4.1 19 1

63 9.3 38 19 2

60 10.8 39 19 1

5714 52 8.8 53 18 1

56 9.8 46 19 1

68 6.6 29 17 3

70x10 2025 14,285 55 57 48 17 1

g 62 6.2 39 17 2

..2024 55 7.6 2.8 17 1

o 70x15 2025 9,523 62 7.0 47 18 1

T 59 7.3 35 18 1

51 8.1 4.4 17 1

70x20 7142 57 7.8 5.4 18 1

54 8.0 49 18 1

2024 AFT oft BF BF ALt RobdRE QAT e S0k AT o, e A4
Lot 1) AHEAE UeHithE 7). $3E F9482 B, 432 5¥ okt 15 Al 70x20cmOlA]
10a" 196kg, 6 A<= 15 Al 70x 15cmoA 295kgl.2 7F &2 S3g Hrt ofd2 59 sk
o A] 70x10cmollA 201kg, 6¥ A% 15 A] 70x 15cmOlA 306kgl &2 7Y &2 £33 UElh
2025901 AFT ol £ BF MAUET} 2245 AT B5e Aholy, AilF5rt 71t
ot FEAY TS oAlE AP Bk A5 A AYUE 70x 15cmolA AAG E4e=
4708 7P A ou AAF4= 10aT 9,52371F e} =5/d0] 370kg 0 & 7P =34t ofgE-2 A4
% 70x 10cmollA 7HAF E47F 108712 7P Aot AAlFa= 10aT 14,28571= 7F Wol ==/d0]
T =2 A0 UEyt IPHoR B, AFd ofg BF AAUET} WolALRE fAFa= Ak
NAF e 7k AT B0, dHdY F F72 94 59 g4 2400A o |23t A=
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ERGTHEE 7). AFS AMDE 70X 15cm(,523%/10a)014 332kgO.2 el 432 S0 4 gk
B ol WA] FANAE E8of B4 el B4 Hol AYWEI L 70x 10cmelH 383kg0R
e )

B 7. AL M2 E5Y $2SY

=z HEE Lo WARs @+ @oes  Was a8 e
(cm) O OIoR)  OWE) (@ (kg/10a) (%)

58 1.8 247 295 100

47 1.9 250 370 100

53 1.9 249 333 100

70 1.8 245 265 90

sy 70%x20 7142 56 19 255 339 92
63 19 250 302 97

83 19 243 253 86

70%x25 5714 83 2.0 244 360 97

83 2.0 244 307 92

73 2.3 10.3 293 100

70x10 14,285 108 2.2 9.9 472 100

91 2.3 10.1 383 100

116 2.3 10.1 306 105

OfZf 70x15 9,523 96 2.3 10.1 265 56
106 2.3 10.1 286 81

130 2.4 10.2 270 92

70%x20 7142 132 2.3 9.6 246 52

131 2.4 9.9 258 72

T 55 BF AAEEo] e $4 49 Aole A §F2 AoE UEHTHI 8). Bt AL Eo)A
S5EL F 94% $EOF FARE AFS Bk AFLS 4 T7] 5.6~8.0mm 77+ H]&o] 7} &4
Uehton, ofg S4 371 4.75~5.6mm T3] H|&o] 72~79% $FO0 2 et o]et Auk=

AHAEEO] zfol7t = EF LFoA FA EAoEs E IS vAA] P FFo] Y52 HoEo
H 8. MAUZo w2 EZH M3 U SHE(TY, 2024~2025)
== MAZEE IAFS S%E Z4 37|(mm)
=° (cm) (°H) (%) 3.55~4.75  4.75~5. 5.6~6.7 6.7~8.0
70x15 9,523 94 0 2 43 55
ME 70%20 7142 94 0 3 47 51
70%x25 5714 94 0 3 51 47
70x10 14,285 94 21 79 0 0
of 70x15 9,523 95 23 76 1 0
70%x20 7142 94 27 72 1 0
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