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Effect of Planting Density and Seeding Date on the Tiller Aspect and
Growth Characteristics of Proso Millet (Panicum miliaceum L.)
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Abstract - The subject of this experiment is to supply basic data to inhibit non-productive tillers which are uneconomical for
mechanical harvesting and to evaluate optimum planting density and sowing date in central district. Total number of tillers
and effective first and second of tillers according to different planting density was higher in 80 cm ridge than 60 cm ridge in
proso millet. The wider between plant distance on the ridge, the more increased total number of tillers and effective first and
second of tillers. The highest effective tillers (91.7 %) in the first tillers was obtained from the second sowing date (23 May)
among different sowing date and next is in the order of 3rd(1 3 June, 89.8%) > 1%(2 May, 85.6%) > 4th(4 July, 85.2%). The
percentage of effective tillers in the second tillers was decreased in the order of 2 May (53.7%), 23 May (40.7%), 13 June
(22.2%), 4 July (0%) as the sowing date was delayed. There was no significant difference in days to heading and days to
ripening according to different planting density. Although culm length was increased as planting density was increased,
whereas number of tillers, stem diameter, ear length, grains per ear and 1000 grain weight was decreased. In the growth and
yield characteristics of proso millet according to different sowing date, days to heading and days to ripening, culm length,
stem diameter, ear length, grains per ear and yield per 10a were decreased. After the sowing date of 13 June, the reduction
of growth and yield characteristics were higher because of excess-moisture injury.
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Table 1. Soil chemical properties used in this study

EAOI K, Ca, Mg

Shako 7171

v ovw 7171

1.1 cmol. kg0 tH(Table 1).

)
1~
=)
H
r ™

= & ¥ 3

2 ujzslom, A= A, QUh ZelE e
7142 15-5-8 kg/10aS ZHz} 7|0 2 Abzalg) om
A& 98] 14 mn X 14 mne] HFRARS A 2]+

RB&EARE 271 9] (50 %), 1%
g, BYAETE Ao, pRRAeE 98
40CE 12X AZAA 15294, AT D102 5
ARSIy, 71et el he] 9 2ARe FENEA Y 7S
of AAletgl o, =3H Hlo|EH = SAS 9,28 AR5t
il

ant o oF

ALz wE FAEY A

AU o] whE 7] 4Ho] BolulbA OFARS: HH Table 20114

o gk, oo RodH
okom 6020 cm (6

iy
054 = Aelel

)

0.4 cmol. kg™ 5.9 cmol. kg™,

A== 8020 cmof| A 7.71= 71 W

971, 8015 cm (6,37), 6015 cm (5.67),

pH E.C. OM. Av.P,0s Ex. Cation (cmol. kg')
(1:5) (dS m") (g ke (ng k') K Ca Mg
7.1 0.4 8.9 270.1 0.4 5.9 1.1

-512-

O!

i

-

g
Of

=2

i
T
O
-1

.

s

il



e % 2g7] o)go W 71 (Panicum miliaceum L.) 9| FUWY P B A&

g

3

J

Table 2. Effect of different planting densities in pro millet on number of tiller and percentage of productive tillers

Planting density

Percentage of

No. of tiller reproductive tillers (%)

Variety (plants/10a) Pri.” Sec.” Total Pri. Sec.
tiller tiller tiller tiller
60x10 cm (16,000) 3.7 0.3 4.0 70.2 0.0
60x15 cm (11,111) 4.1 1.5 5.6 81.5 6.6
60x20 cm (8,333) 4.7 2.2 6.9 85.1 9.0
Leebackchal 80x10 cm (12,500) 3.8 0.5 43 84.0 0.0
80x15 cm (8,333) 44 1.9 6.3 853 10.5
80x20 cm (6,250) 5.0 2.7 7.7 90.0 33.7
Mean 43 1.5 5.8 82.7 10.0
60x10 cm (16,000) 3.5 0.1 3.6 70.4 0.0
60x15 cm (11,111) 4.0 1.2 5.2 75.0 16.6
60x20 cm (8,333) 44 3.0 7.4 77.1 26.6
Hwangsilchal 80x10 cm (12,500) 4.1 0.8 49 82.9 0.0
80x15 cm (8,333) 49 2.3 7.2 85.7 17.3
80x20 cm (6,250) 5.4 3.8 9.2 87.0 36.8
Mean 44 1.9 6.3 79.7 16.2
60x10 cm (16,000) 3.1 0.0 3.1 72.2 0.0
60x15 cm (11,111) 3.6 0.3 39 77.4 13.3
60x20 cm (8,333) 3.9 1.5 5.4 84.6 14.3
Hwanggeumgijiang 80x10 cm (12,500) 3.2 0.1 33 87.5 0.0
80x15 cm (8,333) 3.8 1.2 5.0 89.4 16.6
80x20 cm (6,250) 43 1.7 6.0 90.6 29.4
Mean 3.6 0.8 4.5 83.6 12.3
LSD Variety (A) - - 0.4 - -
LSD Plant density (B) - - 0.6 - -
(A) x (B) - - ns' - -

“Pri. : primary; ySec. : secondary;
*NS : Non-significant at 0.05 probability level.
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Table 3. Effect of different sowing date in pro millet on number of tiller and percentage of productive tillers

Percentage of

No. of till .
0. of tiler reproductive tillers (%)

Variety Sowing date Pri.” Sec.” Total Pri. Sec.
tiller tiller tiller tiller
2 May 4.4 2.2 6.7 85.6 53.7
23 May 3.8 1.9 5.7 91.7 40.7
Leebackchal 13 June 3.1 0.3 3.4 89.8 222
4 July 2.6 0.0 2.6 85.2 0.0
Mean 3.5 1.1 4.6 88.1 29.2
2 May 4.7 3.0 7.7 97.8 55.6
23 May 4.2 2.3 6.6 95.0 50.7
Hwangsilchal 13 June 3.6 0.8 43 91.7 49.1
4 July 3.1 0.0 3.1 82.4 0.0
Mean 3.9 1.5 5.4 91.7 38.9
2 May 4.0 1.2 5.2 97.2 444
23 May 3.2 1.0 42 96.3 333
Hwanggeumgijiang 13 June 23 0.0 2.3 100.0 0.0
4 July 1.8 0.0 1.8 100.0 0.0
Mean 2.8 0.6 3.4 98.4 19.4
LSD Variety (A) - - 0.3 - -
LSD Sowing date (B) - - 0.4 - -
(A) x (B) - - NS* - -

“Pri : primary; *Sec. :

secondary; *NS : Non-significant at 0.05 probability level.
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Table 4. Growth and yield characteristics of sorghum according to planting density

= Helo] apg7] 2] thg 544 TRollA] Zubetof A cm), 6015 cm (179.2 cm), 80>15 cm (178,2 cm), 6020 cm
] =it ATl & (174,5 cm), 8020 cm (173,5 cm) Z=0|Qic}, AR A1} 442
H, 60X10 cm0ﬂ

Sl st AEF

Variety l;l:::ilt;g D.T.HZ. D.T.R. l(; I‘j;:lll dil:rllr;er Ear length Grain per IQOO-g Yield
(cm) (day) (day)’ (cm) (m) (cm) ear weight (g) (ke/10a)
60x10 68 117 183.0 10.03 42.9 1062 4.8 198.7
60x15 68 117 179.2 10.63 43.8 1299 49 228.1
Lee 60x20 67 116 174.5 11.47 45.7 1382 49 180.3
back 80x10 68 117 181.2 10.63 44.4 1125 4.8 185.9
chal 80x15 68 116 178.2 11.07 455 1486 49 210.9
80x20 66 116 173.5 11.85 46.4 1591 49 178.9
Mean 68 117 178.3 11.00 44.8 1324 49 197.1
60x10 75 120 193.0 9.70 42.0 733 6.5 215.6
60x15 75 120 186.5 10.37 43.7 965 6.5 2472
Hwang 60x20 74 118 182.0 10.80 46.0 1003 6.5 196.6
sil 80x10 75 120 186.5 10.57 43.4 830 6.5 204.8
chal 80x15 74 118 182.1 10.83 45.6 1124 6.5 226.4
80x20 74 118 178.6 11.33 474 1199 6.5 187.4
Mean 75 119 184.8 10.60 44.7 975 6.5 213.0
60x10 56 107 155.2 9.17 39.8 833 5.6 186.5
60x15 56 107 149.0 9.80 41.7 1163 5.7 215.5
Hwang 60x20 54 106 144.1 10.30 44.0 1261 5.7 175.8
geum 80x10 55 107 144.5 9.47 41.6 934 5.6 174.5
gijiang 80x15 54 107 138.7 10.25 432 1285 5.7 194.8
80x20 53 106 135.9 10.60 46.1 1367 5.7 165.1
Mean 55 107 144.6 9.93 42.7 1140 5.7 185.4
LSD Variety(A) - - 3.2 0.4 0.5 16 0.1 22
LSD Plant density(B) - - 4.6 0.6 0.7 23 0.1 3.1
(A) x (B) - - NS* NS NS o NS A

“D.T.H. : Days to heading ; *D.T.R. : Days to ripening.
*NS : Non-significant at 0.05 probability level.
Wik ek Hkk - GQiomificant at p = 0.05, 0.01 or 0.001, respectively.

-515-



HEAHGE Korean J, Plant Res, 29(4) : 511~518(2016)

8020 cmof| A 15913, 4.9 g0 &2 714} =9ko | 428k8 60X15
cmof| A 22.8.1 kg/10a2 7 =9kt Jung et al (2015)2
6020 nollA] o] 714 kT Sttt oloh ARt
AE 2ok

BPAEEO] 2420 Q AL TA~T5Y, A4 QAL 118~120
Az 731 80x20 cnel 4 7H weron] WS 57t

=

ot A2, 8 2 g la= 6010 emoflA] ZF2F9,7 mn,

42,0 cn, 73330 2 7} Ygrom AAekaE 2715190tk A
Ao Azl w2 folido] gl om S=ake 6020 cm

Oﬂ/ﬂ 247.2 kg/10a2 7F =QFtHTable 4).

TR hE FEET WIT A4S o] BT
6010 cmofl A 24409 Jaial 7150 } 7190
A7, 424, ki 0 AUEo] 1 ekt 39718

ke 60x20 cmol|A] 215.5 ke/10as 714 ggb:}_

7V 855 B AU} ol 48 E4n a4
g o] AofA|ut o7k 2pol= I1=T, Cho et al. (2001)
& AR A Al A LES} SOl S B o] 2
sk ] Lot 491 Aol7} girka mmsteie, 7S
27160 cmof| A 80 cmiTh =9k o 7o) 15 cng FHol A s
=9ro} AR AT} 4220 27160 emi ok 80 cmof| A %}2\31
FOAR doaR St AR o) 37,
2735} ol skt 71, %‘%ZOME ISRt
A7} B % IckJeon et al, 2014; Jung et al., 2015). E3|
ez o] 271k AL 3ol et Ao 4
sk s Ao e AAuwe] the 4] Fgl
& 12 Z0]tK(Cho et al, 2004),

YZF BE 27180 om, F7F20 cnE Yo A4
6015 cmoj| A 7} :=9k=1, Yoon et al.
AR R A7 u| A= gkl o Arfal 2

| AROIA A Hefol k2 Syl Fjoli
F7H10 emof| A= A 7F AR o2 45Fo] Aashe, 71 20
ci= A7 Asto] o] 2 3}% Ao & ALREHCho
et al, 2004).

JQ_E.

o,

i

>~

oX e
o
ool

1
2 o

© m
S0y
rlo E ot =
r% H 4> on

>

ot

I flo

N
N ol
bt
o
b

5h57] ool hE A% L 4% 54
5}5710] T2 719] A% 8 SYEHS el Table 594
of e}, o]u0] 4 n.ele 59 21K HE7]o)A T8
2 7P Ao, 549 23222, 68%), 64 13U(37}, 59%),
79 424, 51N 17} S0l A4S I, Hhad
= 59 2212} TE] oA 127U 2 71 dglom, 7Y 424

2P w7104 91U ZkHTable 5), 7H- 59 214D
Z7|0|4] 1985 cn2 7} Ao 5}E7]7} Lol W42 7hAaE
o] 79 401(43]) T}E7|o|A] 163.0 cnE AQkon] AR Aw} 4>
= 59 29(13h) TRE710lA] 242F 13,5 mm, 47.9 enz 71 2

Qon) 79 49(47}) TF7]0|A 242} 5.6 mn, 33.9 cnz 71
”“”E} e 59 281D 957104 16729 0.2 7V
wokor 7Y 4Q(4A uE7]0l|A 1,068H L2 gl oLt HY
T2 T8 494D 3571014 5.0 g0 & 7P E3kom 54 2%
(12D 4,7 g2 7P ket 282 59 24 (12D 757 A]
186.0 kg/10a® u}Z7| 7} =0l ALE 7HAasto] 79 42(42)) 9}
271014 89.5 kg/10a2 ZHAZEo| Fr},

o d

=

AR A 252U 520 9UE 59 2017 Tt
27104 7k} 84, 13042 ZAglon TE7|7} Lo A4S
Haskolrt. 24, 74?“73 2 4% 59 29(13 7]l
Z+7k 2067 em, 12,1 mn, 45,6 cnE 7 29 ot 1771 o]
A5 gasto] T4 49 TRg71olA 242} 150.6 cn, 8.4
mm, 33,8 cmAth 4= 5Y 2U(1Ap) 7] 0)lA4] 1,193F

S8 T} 7<O'] AE Aasigon WS 69 13U
A wpF7100M 71 ko e ujg7)ofl A It it %
Ao] 423k 59 21 TE7|ollA] 209.4 kg/10a 7H
E3om 78 444D BT olA] 17,6 ke/10a 2 T 17t 5=
o5 s3It Table 5).
Fa7IoAE Spal AT} a0 de 59 291D

TE710A 7 ko] T 494D wE710A 42t 269

319 Aaskint. 1M, A8 82 59 29014 9157

ol|A] Z}2} 1888 cni2, 12,1mm, 40,1 cnE kot 79 44(4xp
a}E70ll A 242} 89,2 cm, 6,6 mm, 8,9 cn7} 7231, _f;
Tk AHF2 59 29 (1A TE710A 22t 1, 2189} 5,
H 749 44(4AD TF7 oA e 348 0] Piﬁ}
H AHE 0.3 g S/ 3, 2 18 494D wF
71904 717 Rekom] spafo] 7H e 5 2% (1A 357 o
H] 42.9 % 7+A35FtHTable 5).

3E77} ROl HASE S48y, Asaad, M 44

=, 3 =
7, G0l ke A2 NhuelaE 7] 2at Y] IR o
A7 |7to| ThEEl= A 0 &2 T o (Kim et al, 2003), A
T2E 20 A E4a8.90] 10090] 3o vhat Al 66U = T
Z 5| Aths A7-23keE YA]8HATHCho and Ko, 2003). %6]
W A 9 Y S S0 17 RoldaE
A3 aths AL 1Y S8 ISR 7Fego] wot —6Hoﬂ
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Table 5. Growth and yield characteristics of proso millet according to sowing date

Culm Culm Grain

Variety  Sowing date D'T'HZ' D'T'Ry' length  diameter Far length per 1.0 00-g Yield
(day) (day) (cm) (mm) (cm) car weight (g) (kg/10a)
2 May 78 127 198.5 13.5 479 1672 4.7 186.0
Lee 23 May 68 114 184.2 12.2 45.1 1491 4.9 161.2
back 13 June 59 101 177.9 8.8 39.7 1386 4.8 124.8
chal 4 July 51 91 163.0 5.6 33.9 1068 5.0 89.5
Mean 64 108 180.9 10.0 41.7 1404 49 140.4
2 May 84 130 206.7 12.1 45.6 1193 6.4 209.4
Hwang 23 May 74 117 189.8 113 43.0 1116 6.5 181.5
sil 13 June 66 105 167.9 9.3 403 961 6.7 150.9
chal 4 July 58 97 150.6 8.4 33.8 900 6.5 117.6
Mean 71 112 178.8 10.3 40.7 1042 6.5 164.9
2 May 65 120 188.8 12.1 40.1 1218 5.7 170.8
Hwang 23 May 54 110 168.5 11.7 37.2 1139 5.8 139.1
geum 13 June 49 95 127.7 7.1 35.4 1063 59 103.6
gijiang 4 July 39 89 99.6 55 312 870 6.0 73.0
Mean 52 103 146.2 9.1 36.0 1072 5.9 121.6
LSD Variety(A) - - 2.7 03 0.6 33 0.2 3.1
LSD Sowing date(B) - - 3.1 0.3 0.7 38 0.2 3.6
(A) x (B) _ _ sokokX ook ko deokok sokok NSV

“D.T.H. : Days to heading ; *D.T.R. : Days to ripening.
Y wx wxk o Siomificant at p = 0.05, 0.01 or 0.001, respectively.
“NS : Non-significant at 0.05 probability level.
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