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Effect of Planting Distance and Seeding Date on the Tiller Occurrence,
Growth Characteristics of Sorghum (Sorghum bicolor L.) Resources

Tae-Kyu Han and Seong-Tak Yoon*
Department of Crop Science and Biotechnology, Dankook Univ., Cheonan 31116, Korea

Abstract - This experiment was conducted to investigate the aspect of tiller occurrence, growth and yield of sorghum
according to planting distance and sowing date. The object of this experiment is to get basic data to inhibit non-productive
tillers uneconomical and cumbersome for mechanical harvesting. Also another object was to evaluate optimum planting
distance and sowing date in central district area. Total number of tillers was more in 80 cm ridge than 60 c¢m ridge and it was
increased as the planting distance was wider from 15 cm to 30 cm on the each ridge. Ratio of effective tillers was higher in
60 cm ridge than 80 cm ridge and it was decreased as planting distance was wider from 15 cm to 30 cm. The lower the planting
distance, the more increased total number of tillers, whereas effective tillers was decreased as planting distance was high.
Average of total number of tillers of three varieties was higher in sowing date of May 2 (1st sowing date), whereas ratio of
effective tillers was the highest in sowing date of May 23 (2nd sowing date). Hwanggeumchal showed the highest total
number of tillers (1.2 tillers), while Moktaksusu had the lowest total number of tillers (0.8 tillers) among three varieties.
There were no significant difference between planting distance and days to heading and ripening date from seeding. Culm
length increased as planting distance was high, but ear length, grains per ear and 1000 grain weight were decreased on the
other hand. The highest yield of sorghum per 10a was obtained from 60x20 cm planting distance among 6 planting distances.
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Table 1. Soil chemical properties in the field before the experiment
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402 S, 6 A 29
Abe FEX %i d FAAE AL 2AL 12 (Rural Development
Administration, 2000)°] —JOH Ao, 7= glolg=

SAS 9,25 AMgE1] HAlsiel,

Zn Y D

_—
|I:I

AL wE EQIY
A o] the FY 54 2AF 7Rz Table 201142 .
S| FUAgE 80%30 cnoflA] 2,77 % 7P Boken,
6030 cm (2.37)), 8020 cm (2,07), 6020 cm (1.57)), 8015
(1.27), 6015 cm (0,57)) &0.&2 Z4skyeh, S84 vl&
2 6015 cmnol| A 93,1%:2 714 =9Eo 1, 80X30 cinol| 4 73.5%
2 7R ekt o] 739 8030 cmof| A 2,971 = HE
47k 7 mskom, 60x15 el A 7 Aot faAulE
2.80X30 cmof| A 77, 5% 71 WAk o, 6015 cmof| 4] 86.9%
2 7P okt Heeae 2742718030 om (2,57) | A]
Wk 6015 cm (0,770l A Ao, SaAv]L-L 60<15
cm (100%), 60<20 cm (88,7%), 60><30 cm (85.7%), 8015 cm
(80%), 8015 cm (79,2%), 8015 cin (77.3%) <=0 & 7+A3}%Th
3719 AE HH A4 E o thE U= 27160 cn
Hr} 80 cnofl A Wekem, F7bAR]7E30 an2 Eoldars 57}
SFT), W a8 27160 cmof| A] 80 cmi =9k o ™
FARZE30 cnz Sofda5 ke Hof, o A4
7 Wol4 R BolH4) Slelolom S EANGS e
S}, M-S TR A5k Park et al, (1985)2 S2es A1)
A) 55 QA4 Tk sl on], 2gedolq
E AAERE Boldvl 27Kt ddpAne dAstet
(Lee et al., 2004). Yoshida (1973)= 3o oot E3HAHE
o] Eejubo] njz| Jgfo] uj>- Frta g on, AU E
7 hads Gl S71ste] Bl STkl S v

A Aow walt,

pH E.C. oM. Av.P,0s Ex. Cation (cmol, kg')
(1:5) (ds-m™) (g ke (mg ke K Ca Mg
7.1 0.4 8.9 270.1 0.4 5.9 1.1

-428 -



A7 2 5kE7) ofel 2 4] e 1 A 54

Table 2. Characteristics of tiller occurrence in sorghum according to planting distance

Planting distance Percentage of

Variety (plants/10a) No. of tiller productive tillers (%)

60 x 15 cm (11,111) 0.5 92.3
60 x 20 cm (8,333) 1.5 78.3
60 x 30 cm (5,555) 2.3 77.4
Nampungchal 80 x 15 cm (12,500) 1.2 79.5
80 x 20 cm (6,250) 2.0 75.0
80 x 30 cm (4,160) 2.7 73.5
Mean 1.7 79.3
60 x 15 cm (11,111) 0.7 86.9
60 x 20 cm (8,333) 1.8 85.5
60 x 30 cm (5,555) 2.8 82.6
Hwanggeumchal 80 x 15 cm (12,500) 1.4 81.4
80 x 20 cm (6,250) 2.5 79.7
80 x 30 cm (4,160) 2.9 71.5
Mean 2.0 82.3
60 x 15 cm (11,111) 0.2 100.0
60 x 20 cm (8,333) 1.1 88.8
60 x 30 cm (5,555) 1.8 85.7
Moktaksusu 80 x 15 cm (12,500) 0.8 80.0
80 x 20 cm (6,250) 1.7 79.2
80 x 30 cm (4,160) 2.5 77.3
Mean 1.2 85.2

LSD Variety (A) 0.1 -

Plant distance (B) 0.2 -

(A) x (B) NS§? -

’NS: Non-significant at 0.05 probability level.
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Table 3. Characteristics of tiller occurrence in sorghum
according to sowing date

Sowin Percentage of
€ No. of tiller

Variety date productive
tillers (%)

2 May 2.5 94.7

23 May 1.5 95.2

Nampungchal 13 Jun. 0.0 0.0

4 Jul. 0.0 0.0

Mean 1.0 47.5

2 May 2.8 66.7

23 May 1.9 69.3

Hwanggeumchal 13 Jun. 0.0 0.0

4 Jul. 0.0 0.0

Mean 1.2 34.0

2 May 2.2 93.9

23 May 0.9 94.4

Moktaksusu 13 Jun. 0.0 0.0

4 Jul. 0.0 0.0

Mean 0.8 47.1
LSD Variety (A) 0.1 -
Sowing date (B) 0.1 -
(A) x (B) o -

Z%%: Significant at p = 0.001 respectively.
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Table 4. Growth and Yield characteristics of sorghum according to planting distance

Variety z::gﬁ D.TH* D.T.GF? l(; :11;:111 d(i:allltl::ter Ear length Grains per IQOO-g Yield
(cm) (day) (day) (cm) (nm) (cm) ear weight (g) (ke/10a)
60x15 70 114 138.8 21.8 21.9 1165 249 243
60%20 69 114 133.8 23.4 23.4 1280 25.4 267
Nam 60x30 69 114 131.6 24.1 24.2 1454 26.0 236
pung 80x15 69 114 128.8 22.6 23.6 1263 25.5 239
chal 80x20 69 113 125.9 235 243 1429 26.4 261
80x30 67 113 123.3 24.7 24.8 1613 26.5 235
Mean 69 114 130.4 23.4 23.7 1367 25.8 247
60x15 61 108 129.1 19.7 20.9 1093 223 218
60x20 60 108 121.3 223 21.7 1182 22.6 244
Hwang 60730 59 107 115.0 23.4 23.4 1279 23.2 203
geum 80x15 59 108 126.8 222 222 1281 22.6 217
chal 80%20 59 107 120.1 22.8 229 1345 23.2 242
80x30 58 107 115.0 23.9 23.8 1491 23.5 196
Mean 59 108 121.2 224 225 1278 22.9 220
60x15 72 111 144.8 23.1 23.1 1142 25.8 220
60x20 71 111 140.4 23.6 235 1256 253 254
60x30 71 110 135.9 24.4 24.7 1391 252 204
Moktak
“usu 80x15 72 111 143.4 23.1 23.4 1189 25.9 217
80x20 71 110 138.6 23.7 23.7 1364 25.6 245
80x30 71 110 135.0 25.5 25.8 1459 25.2 203
Mean 71 111 139.7 23.9 24.0 1300 25.5 224
LSD Variety (A) - - 1.1 0.7 0.5 41 0.6 74
Planting distance (B) - - 1.6 0.9 0.7 58 0.8 10.5
(A) x (B) - - oA NSY NS * NS NS

’D.T.H.: Days to heading, *D.T.G.F.: Days to grain filling.

Wk ek dkk: Sionificant at p = 0.05, 0.01 or 0.001 respectively.

"NS: Non-significant at 0.05 probability level.
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Table 5. Growth and Yield characteristics of sorghum according to sowing date

Culm

Culm Grain

Variety Sowing D.TH? D.T.GF’ length diameter Ear length per IQOO-g Yield
date (day) (day) (cm) () (cm) car weight (g) (kg/10a)
May 2 80 131 163.8 29.2 25.4 712 20.4 282
Nam  May 23 69 117 145.4 26.0 27.0 842 21.7 255
pung Jun 13 57 102 171.7 15.1 27.9 1705 26.1 259
chal Jul 4 50 - 166.5 14.5 28.5 - - -
Mean 64 116 161.9 21.2 27.2 814 17.1 199
May 2 74 127 147.6 26.2 24.9 737 19.4 237
Hwang ~ May 23 58 116 125.0 24.4 26.4 805 20.8 224
geum Jun 13 52 100 160.1 16.1 27.0 1546 24.1 217
chal Jul 4 46 - 155.3 16.0 279 - - -
Mean 57 114 147.0 20.7 26.6 772 16.1 170
May 2 85 134 161.2 26.6 24.4 729 20.5 260
May 23 71 122 142.5 23.7 27.8 1018 226 248
Moktak
s Jun 13 60 108 180.8 14.8 28.1 1622 25.4 240
Jul 4 53 - 175.5 14.5 30.2 - - -
Mean 67 121 165.0 19.9 27.6 842 17.1 187
LSD Variety(A) - - 2.4 0.8 0.4 29.4 0.2 3.6
Sowing date(B) - - 59 1.0 0.5 459 0.5 9.6
(A) x (B) - - HX Kk Hok Kok Hkk Kk

’D.T.H.: Days to heading, "D.T.G.F.: Days to grain filling.

Wk wkk Significant at p = 0.01, 0.001 respectively.
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