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ABSTRACT The purpose of this study was to investigate
the effects of shifts in sowing time on the ecological responses,
growth and yields of major soybean cultivars in a southern
region of South Korea. Experiments were carried out in Naju,
Jeonnam Province (latitude 35° 04'N, longitude 126° 54'E) for
three years from 2008 to 2010. The test cultivars included
Saeol-kong and Tawon-kong of the summer type, Tackwang-
kong and Pungsannamul-kong, and Cheongja3 of the autumn
type. Sowing took place on May 15 and 30, June 15 and 30,
and July 15 of each year. Of the summer type soybean cultivars,
Saeol-kong showed a smaller curtailment in days from sowing to
flowering, days from flowering to maturity, and days from sowing
to maturity according to sowing time postponement than Tawon-kong,
Of the autumn type soybean cultivars, Tackwang-kong exhibited a
lower photoperiodic response in reproductive growth period than
Pungsannamul-kong and Cheongja3, both of which recorded higher
level photoperiodic responses in vegetative growth stages and
reproductive growth periods than other test cultivars, with the former
exhibiting higher levels than the latter. Most of the test cultivars
tended to decrease in stem length, node numbers of the main stem,
and stem diameter according to postponed sowing time, but there
were no significant differences in stem length and node numbers of
the main stem of the Saeol-kong cultivar. Differences in sowing
times did not affect the first setting pod node order of Saeol-kong
and Tawon-kong summer type cultivars of internode lengths of all
of the test cultivars. All of the test cultivars tended to show
decreases in pod number per plant due to postponement of sowing
time except for the Saeol-kong cultivar. The variation was more

prominent in small grain cultivars such as Tawon-kong and
Pungsannamul-kong with the latter autumn type cultivar showing
especially large variation. Yields were the greatest for the Tawon-kong,
Taekwang-kong, and Pungsannamul-kong cultivars sown on May 30
and Cheongja3 sown on May 30 and June 15. There were no
significant differences in the yields of Saeol-kong for different
sowing times from May 30 to July 15, with the yields lowest for
the batch sown on May 15.
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yield
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Table 1. Chemical properties of soil in experimental field in 2008~2010.
Vear PH  OM. T-N  Av. PO Ex. Cat. (emol(*)/kg) (ci;]iiﬁ) EC. Sand  Silt  Clay
(I:5)  (gkg) (%)  (mg/kg) K Ca Mg /ke) (Ds/m) (%) (%) (%)
2010 7.44 24.0 0.15 397 1.71 12.73 3.10 2546  0.520 31 42 27
2009 6.92 33.0 0.13 495 1.03 11.03 3.71 15.77 1.390 30 42 28
2008 6.79 333 0.10 312 1.81 10.09 2.63 16.61 0.620 30 43 27

F 3 kg,
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Table 2. Meteorological factors according to shifts in sowing time by
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soybean ecotypes and cultivars in a southern region,

2008-2010.
Meteorological . Sowing date
Growth stage element Ecotype Cultivar 15 May 30 May 15 Jgune 30 June 15 July
Summer type Sacol-kong 221403 237404 254402 262+1.3 27.0+l.1
Tawon-kong  22.1403 23.6+0.4 253+0.3 262+1.2 27.0+1.3
Mean t(efcnﬁ’erature Tackwang-kong  22.7£0.0 24.10.1 254405 264+1.1 27.0+0.9
Autumn type Pungsannamul-kong 22.8+0.1 24.2+0.2 25.5£0.5 26.4£1.2 27.0£1.1
Cheong3 227402 24.140.1 254404 264+12 26.9+1.0
Summer typo Sacol-kong 9.5+0.92 8.9+0.89 7.5+0.62 7.0+0.05 7.2+0.30
, Tawon-kong ~ 9.5+0.98 8.9+0.85 7.4+0.60 7.040.10 7.3+0.35
D‘“mi‘é range Taekwang-kong ~ 9.2+0.68 8.4+0.66 7.5+0.52 7.2+0.14 7.3£0.25
) () Autumn type Pungsannamul-kong 9.1+0.69 8.3+0.64 7.5+0.48 7.2+0.08 7.2+0.24
P:£$§lgfr?;“ Cheong3 90.2+0.65 8.50.68 7.5:0.54 7.1£0.03 7.2+0.27
flowering Summer typo Saeol-kong 26071 206+44  145k16 127422 129429
) ) Tawon-kong 261+63 202+46 150+20 115+20 119+34
S““h‘;“; time Tackwang-kong 30349 224431 16715 15530 152435
(hr Autumn type Pungsannamul-kong 308+49 229429  174+16  156+£32  131£30
Cheong3 208459 223432 162414 140427 140440
Summer type Sacol-kong 311£103 3004130 502216 403+240 298+101
L Tawon-kong 313+£102 317+£151 507+£225 403+240 280495
Prec(‘p‘ta)“on Tackwang-kong  482+67 490:175 5394206 453297 362+139
i Autumn type Pungsannamul-kong 510+103 503+175 5444211 440+£278 327£126
Cheong3 4444190 468+199 533+207 437+278  327+126
Summer type Sacol-kong 266409 264+0.8 26.0£0.5 253+0.7 23.6+0.4
Tawon-kong  26.4+0.8 262409 25.8+0.7 25.140.5 23.6+0.3
Mean tircnperamre Tackwang-kong  26.0£1.0 25.8+1.1 253407 24.2+0.6 22.0+12
) Autumn type Pungsannamul-kong 25.1+0.3 24.7+0.3 24.3+0.1 23.7+0.3 22.4+0.2
Cheong3 249403 247403 242402 232407 21.5+0.3
Summer type Sacol-kong 754023 7.5+0.37 824046 8.5:0.55 8.7+0.34
, Tawon-kong  7.6+0.41 7.8+0.37 8.3+0.55 8.4+0.47 8.7+0.49
D‘“m(?é)range Tackwang-kong  8.040.54 8.2+0.57 83038 8.5:0.45 9.4+0.82
) Autumn type Pungsannamul-kong 8.2+0.38 8.3+0.32 8.44+0.34 8.6+0.37 9.2+0.52
Ezf;‘:rlinf;"‘tﬁ Cheong3 814035 834037 85:038 8.8+024 9.4+0.48
maturity Summer type Saeol-kong 249+37 243428 278421 269+2 275423
o Tawon-kong 304435 311435 306+41 301426 29938
S““Sh‘;‘e time Tackwang-kong 334433 335424 318418 297438  355+79
(hr) Autumn type Pungsannamul-kong 386437  388+30  356+17  328+19  357+43
Cheong3 407451 403433 391+16  390£10  397+32
Summer type Sacol-kong 6154328 5704305 347148 311141 203+125
o Tawon-kong 6524339 5544295 355+137 318+133 2224152
Precipitation Tackwang-kong 497211 399+162 338+148 290+166 148491
(mm) Autumn type Pungsannamul-kong 489+202 405+159 342+146 304+154 177+80
Cheong3 5614300 4504207 355157 3104165 187479
Summer type Sacol-kong  2,674+189 2,522+178 2,4214261 2,193+168 2,050+116
Period from Accumulated Tawon-kong  2,897+103 2,740+140 2,561+189 2,270+153 2,107+73
sowing to temperature Taekwang-kong  3,143£125 2,902+111 2,685+112 2,434+ 84 2,326+70
maturity (C) Autumn type Pungsannamul-kong 3,387+205 3,174+192 2,850+170 2,525+154 2,261+74

Cheong3 3,455+167 3,195+£163 2,906+130 2,632+183 2,396+97
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Table 3. Ecological characteristics according to shifts in sowing time by soybean ecotypes and cultivars in a southern region,

2008-2010.
Sowing date i
Character Ecotype Cultivar £ Reduction
15 May 30 May 15 June 30 June 15 July rate

Saeol-kong 50+1.5 4242.1 38+1.2 34+£1.5 33+1.2 4.4+0.52

Summer type
Days from Tawon-kong 50+2.3 41+2.1 40+1.7 32+1.0 30+0.6 5.24+0.52
sowing to Taekwang-kong 60+2.5 49+2.1 45+1.5 40+2.1 37+2.6 5.7+0.38
flowering  Aytumn type  Pungsannamul-kong 61£1.5 51£1.5 46+1.5 39+1.2 34£0.6  6.9+0.38
Cheongja3 59+2.6 49+3.5 43+1.7 37+1.0 35+1.7 6.0+0.66
Saeol-kong 60+8.6 57+7.5 56+8.1 51+6.4 50+4.2 2.5£1.00

Summer type
Days from Tawon-kong 68+4.6 67+4.9 60+7.0 57+4.6 55+1.5 3.2+1.01
flowering to Taekwang-kong 69+4.7 66+4.5 61+5.1 57+3.6 61+3.5 2.0+1.55
maturity  Aytymn type  Pungsannamul-kong  79+7.5  78+7.8  69+7.8  63+5.0  60+£0.6  4.8+1.75
Cheongja3 85+8.0 82+8.6 75+6.2 71£9.5 68+3.8 4.3+1.38
Saeol-kong 110+7.2 99+5.7 94+8.9 85+6.5 83+4.0 6.9+0.87

Summer type
Days from Tawon-kong 118+2.5  108+2.9  100+£5.3 89+4.2 85+1.0 8.4+0.52
sowing to Taekwang-kong 129+2.3  115£2.5  106+4.0 97+4.4 98+6.1 7.7£2.08
maturity  Aytumn type  Pungsannamul-kong  140+7.1  12947.0  115+6.1  102+5.6  94+1.0  11.7+1.53
Cheongja3 144456 131455 118442  10849.0  103+3.1  10.3+0.72
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Table 4. Growth characteristics according to shifts in sowing time by soybean ecotypes and cultivars in a southern region,

2008-2010.
) Sowing date
Character Ecotype Cultivar
15 May 30 May 15 June 30 June 15 July
Saeol-kong 38a’ 45a 44a 38a 38a
Summer type
Tawon-kong 43a 4la 34ab 27b 26b
Sten(lcrlrf)n gth Taekwang-kong 65a 60ab 48b 41c 40c
Autumn type  Pungsannamul-kong 55a 60a 47ab 37b 32b
Cheongja3 62a 63a 55b 49c¢ 46¢
Saeol-kong 12.8a 12.9a 13.1a 12.4a 12.2a
Summer type
Tawon-kong 14.7a 13.0ab 12.9ab 11.9bc 10.7¢
Nod§ no. of Taekwang-kong 15.1a 15.5a 14.2ab 13.3ab 12.8b
main stem
Autumn type  Pungsannamul-kong 16.4a 17.1a 15.4a 13.6b 12.1b
Cheongja3 15.4a 14.9a 13.9ab 13.1ab 12.4b
Saeol-kong 3.5a 1.9b 2.2ab 2.9ab 2.4ab
Summer type
Tawon-kong 3.1a 3.0a 34a 3.2a 3.0a
Branc;llarrlli). per Taekwang-kong 4.2a 3.6a 3.6a 4.2a 4.5a
Autumn type  Pungsannamul-kong 5.1a 4.8a 4.5a 4.6a 4.6a
Cheongja3 3.7a 3.5a 3.3a 3.9a 3.8a
Saeol-kong 2.2a 2.4a 2.2a 2.6a 2.5a
Summer type
. Tawon-kong 1.5a 2.4a 2.4a 2.0a 2.1a
First branch Taekwang-kong 2.9ab 3.6a 3.6a 2.4ab 1.7b
node order
Autumn type  Pungsannamul-kong 3.5a 4.0a 2.7 2.5b 0.8¢
Cheongja3 3.1ab 3.5a 3.0ab 2.4ab 2.0b
Saeol-kong 5.2a 5.2a 5.1a 5.6a 4.9a
Summer type
Tawon-kong 3.8a 3.6a 3.5a 3.3a 3.1a
First setting
pod node order Taekwang-kong 7.5a 7.3a 7.0a 6.8a 5.9a
Autumn type  Pungsannamul-kong 5.6a 4.7ab 3.7bc 3.9 2.7¢c
Cheongja3 5.1a 5.3a 4.4ab 4.6ab 3.5b
Saeol-kong 7.6a 6.7ab 5.8ab 5.2b 5.0b
Summer type
. Tawon-kong 6.8a 6.5ab 5.6b 5.2bc 4.4c
Stem(n(igr)neter Taekwang-kong 8.6a 7.5ab 7.0b 6.5bc 5.9¢
Autumn type  Pungsannamul-kong 7.9a 7.4a 6.7b 5.9¢ 4.7d
Cheongja3 10.2a 9.4ab 8.4b 8.0bc 6.7¢c
Saeol-kong 2.6a 2.6a 2.4a 2.3a 2.5a
Summer type
Internode Tawon-kong 2.1a 2.1a 2.4a 2.2a 2.4a
length Taekwang-kong 2.4a 2.5a 2.6a 2.4a 2.0a
(cm) Autumn type  Pungsannamul-kong 2.4a 2.7a 2.6a 2.5a 2.3a
Cheongja3 3.3a 3.5a 3.6a 3.2a 3.2a

"Means with the same letter within a row are not significantly different at 5% level by DMRT.
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Table 5. Yield component and yield according to shifts in sowing time by soybean ecotypes and cultivars in a southern region,

2008-2010.
. Sowing date
Character Ecotype Cultivar 15 May 30 May 15 Jgune 30 June 15 July
Summer type Sacol-kong 75b" 95a 88a 90a 86a
Seedling stand Tawon-kong 73b 97a 98a 97a 92a
rate Taekwang-kong 77b 94a 95a 88a 92a
(%) Autumn type  Pungsannamul-kong 75b 96a 93a 93a 93a
Cheongja3 71a 82a 78a 76a 75a
Summer type Saeol-kong 92b 94ab 97a 94ab 96ab
. Tawon-kong 92b 97a 96ab 96ab 97a
Harves(‘;ng rate Taekwang-kong 93a 95a 94a 92a 92a
%) Autumn type  Pungsannamul-kong 89b 88b 90b 91b 9%4a
Cheongja3 79a 84a 84a 86a 87a
Summer type Saeol-kong 29a 28a 28a 33a 37a
Tawon-kong 66a 65a 6la 53ab 40b
Pod no. per
plant Taekwang-kong 53a 48ab 50ab 44b 43b
Autumn type  Pungsannamul-kong 106a 89ab 8lab 65b 55¢
Cheongja3 42a 33b 33b 34b 29b
Summer type Saeol-kong 1.7b 1.6¢ 1.7b 1.8ab 1.9a
Tawon-kong 1.9a 1.9a 1.8a 1.8a 1.9a
Seed n(()i‘ pet Taekwang-kong 1.7a 1.7a 1.8a 1.8a 1.6a
po Autumn type  Pungsannamul-kong 1.9a 2.0a 2.1a 2.1a 1.9a
Cheongja3 1.6a 1.7a 1.7a 1.7a 1.6a
Summer type Saeol-kong 27.4a 26.3a 25.6a 22.1b 22.1b
100 seed Tawon-kong 8.1a 8.8a 8.7a 8.3a 9.9a
weight Taekwang-kong 21.5a 21.0a 20.8a 20.2a 234a
(8 Autumn type  Pungsannamul-kong 10.7ab 10.8ab 10.1b 10.1b 11.5a
Cheongja3 31.7ab 32.6a 32.8a 31.3ab 32.0b
Summer type Saeol-kong 122b 169a 179a 161a 163a
. Tawon-kong 187ab 212a 171b 145bc 126¢
(kgs/el’f)‘;)y‘eld Tackwang-kong 245ab 264a 246ab 192b 185b
Autumn type  Pungsannamul-kong 244c 351a 290b 240c 196d
Cheongja3 212ab 256a 246a 219ab 146b
"Means with the same letter within a row are not significantly different at 5% level by DMRT.
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